MUC LUC

1 TONG QUAN KIEN THUC TO HOP - XAC SUAT 3
1 Cacquy tAc dém . . . . . . . .. 3
A Baitap mau . . . . . . e e 3
Dang 1.1. Bai toan stt dung quy tAc nhan . . . . . . ... ... ... 3

B Bal tap mau . . . . .. e 15

2 Chinh hap . . . . . o 21
A Baitap mau . . . . . . e 21

3 Hoan vi . . . . . e e 30
A Bai tap mau . . . . .. e 31

4 TONGD . o o o e 35
A Tom tat I thuyt . . . . . . . . 35

B Bai tap mau . . . . .. e 36

C Baitaprenluyén . . . . . .. L 40

2 CAC DANG TOAN TO HOP 45
Dang 0.1. Rit gon mot biéu thic chita chinh hgp - hodn vi-to hgp . . . . . .. .. ... ... 45
Dang 0.2. Giai phuong trinh lien quan dén chinh hgp - t6 hgp - hoan vi . . . . . . .. ... .. 47
Dang 0.3. Giai bat phuong trinh lién quan dén chinh hgp-hoan vi- té hop . . . . . . . . . ... 52
Dang 0.4. Giai hé phuong trinh chinh hgp - hoan vi-tdhop . . . . . . .. . .. ... ... ... 56
Dang 0.5. Chttng minh mot dang thic to hgp . . . . . . . . . . . .. .. ... ... 58
Dang 0.5. Chiitng minh mot dang thitc to hop (Cach 2) . . . . . . . .. ... ... ... .... 61
Dang 0.5. Chitng minh mot déng thitc t6 hgp (Cach 3) . . . . . . .. ... ... ... ... ... 62
Dang 0.5. Chitng minh mot dang thic to hop (Cach 4) . . . . . . . .. ... ... ... .... 65
Dang 0.5. Chiitng minh mot déng thitc t6 hgp (Cach 5 - ding dao ham) . . . . . ... ... .. 69
Dang 0.5. Chiitng minh mot dang thitc to hgp (Céach 6 - ding tich phan) . . . . .. .. ... .. 72
Dang 0.6. Tinh téng mot biéu thic td hgp . . . . . . . . .. .. . . 79
Dang 0.7. Tim hé¢ s6 ctia mot s6 hang ho#c tim mot s6 hang (Loai khong cho gia thiét) . . . . . 88
Dang 0.8. Tim hé s6 ctia mot sd hang hodc timmot s hang . . . . . . . . ... .. ... .... 97
Dang 0.9. Chttng minh bat ding thiéc td hop . . . . . . .. . ... ... .. ... .. ...... 106

3 CAC DANG TOAN LY LUAN 111
Dang 0.10. Dém s6 diing quy tdc nhan v quy tdc cong . . . . . . . . . . ... 111
Dang 0.11. Bai toan dém s6 - Dung chinh hop . . . . . . . . .. . . ... ... ... . ... ... 120
Dang 0.12. Bai toan sap xép do VAt . . . . . . . ... 134
Dang 0.13. Bai toan S&p Xép NgUGL . . . . . . . . .. 136
Dang 0.14. Bai todn chon vat, dung to hap . . . . . . . .. ... 141
Dang 0.15. Bai todn chon vé ngudi - Ding to hap . . . . . . . . . . . .. .. ... .. ... ... 148
Dang 0.16. Bai toan chon vé ngudi- Ding td hop . . . . . . . . . . ... ... ... 148
Dang 0.17. Bai todn phan chia tap hop - ding to hap . . . . . . . . .. ... .. ... ... .. 158
Dang 0.18. Dém s6 diém, s6 doan thang, s6 goc, sd da gidc, sd mién . . . . . .. .. ... ... 160

1 Bodesd 1 . . o o o o 164
2 Bodesd2. .. . . 169
3 Bo desd 3 . . o o 174
4 Bodesd4d . ... . 180
5) BOod@sO D . o v o o 187
4 Céac bai toan xac suat thi hoc sinh gioi 193
Dang 0.1. Bai toan chia hét . . . . . . . . . . .. .. .. 193
Dang 0.2. S6 lan xuat hién ctia chitsd . . . . . . . . . . . . ... ... 197
Dang 0.3. Lién quan dén vi trf . . . . . . . . ... 199
Dang 0.4. Cac bai toan dém s6 phuong an, tinh x4c suat lién quan nguoi, do vat . . . . . . . . 204
Dang 0.5. Cac bai toan dém s6 phuong an. Tinh xac suat lien quan dén da gidc . . . . . . . . . 208



MUC LUC

Dang 0.6. Cac bai toan dém, sip xép lien quan dén vi trf, xépchd . . .. .. ... ... .... 211



CHUONG 1. TONG QUAN KIEN THUC TO HOP - XAC SUAT

BAI 1. CAC QUY TAC PEM

Dinh nghia 1. Quy tic nhan
Mot cong viée dude hoan thanh béi hai cong doan lién tiép. Néu c6 m cach thite hién cong doan thit nhat
va tng v6i mdi cach dé ¢6 n cach thiye hién cong doan thit hai thi ¢6 m - n cach hoan thanh cong viéc.

Dinh 1i 1. Gid st mot cong viec H duge hoan thanh qua k cong doan lién tiép
— Cong doan thit nhat c6 n; cach thyc hién, ng v6i mdi cach do
— (Cong doan thit hai ¢6 ny cach thyc hién, tng v6i mdi cach dé

— (Cong doan thit ba ¢6 ng cach thyc hién, tng v6i mdi cach do

— Cong doan thtt k c6 ng cach thyc hién.

Khi d6 dé hoan thanh cong viec H ta cé ny - ng - n3 - - - ny, cach thyc hién.

A.  BAI TAP MAU

DANG 1.1. Bai toan st dung quy tic nhan

St dung quy tic nhan dé gidi mot s6 bai dém.
Gid st mot cong viec H duge hoan thanh qua k cong doan lién tiép

— Cong doan thit nhat cé ny cdch thaic hién, wng véi moi cach dé
— Cong doan thit hai cé ng cach thuc hién, i#ng vdi moi cich dé

— Cong doan thit ba cé n3 cach thiuc hién, ing vdi moi cach dé

— (Cong doan thit k c6 ny cdch thuc hién.

Khi dé dé hoan thanh cong viéec H ta cé ny -ng - na - --ny cdch thuc hien.

Bai 1. Ban Q ¢6 4 40 dai va 3 quan trang. Khi ban dén truong ban Q c¢6 bao nhiéu cach trang phuc ?
DS: 12 cach

Loi giai.
M&bi cach mic 4o dai sé c6 tuong ing ba cach mic quan trang. Suy ra ban Q c6 4 cach chon 4o dai va 3 cach
chon quan tring. Ap dung quy tfc nhan ta c6 4 - 3 = 12 cach trang phuc. O

Bai 2. Mot truong pho thong c6 12 hoc sinh chuyén tin va 18 hoc sinh chuyén toan. Thanh lap mot
doan gdom hai ngudi dy hoi nghi sao cho ¢c6 mot hoc sinh chuyén tin va mdt hoc sinh chuyén toan. Hoi
c6 bao nhiéu cach 1ap mot doan nhu trén. DS: 216 cach

Loi giai.

Dé c6 mot doan di dy hoi nghi phai c6 dong thsi mot hoc sinh chuyén tin v mot hoc sinh chuyén toan.

M&bi cach chon mot hoc sinh chuyén tin trong s6 12 hoc sinh chuyén tin sé c¢6 18 cach chon mot hoc sinh chuyén
toan trong 18 hoc sinh chuyén toan. Theo quy tac nhan ta c6 12 - 18 = 216 céch. O
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Bai 3. Cho mot tap A = {1,2,3,4,5}. C6 bao nhiéu s6 ty nhién gom ba chit s6 doi mot khac nhau ?
DS: 60 s6

Loi giai.
Goi sb6 tu nhién c6 ba chit s6 can tim 1& n = arasas, trong do:

— aq ¢6 5 cach chon.
— ay ¢6 4 cach chon.
— a3 ¢6 3 cach chon.

Do d6 s6 cac s6 tu nhién n can tim 14 3-4 -5 = 60 sd. O

Bai 4. Cho tap hop A = {0,1,2,3,4,5}. C6 bao nhiéu s6 gom nam chit s6 doi mot khac nhau duge tao
tit cac chit s6 trong tap hop A ? DS: 600 s6

Loi giai.
Goi s6 ¢6 nam chit s6 doi mot khac nhau can tim 14 n = ayasazaaas, trong doé

— ay ¢6 5 cach chon (vi dé s6 n c6 nghia thi a; # 0).
— ag ¢6 b cach chon.
— ag ¢6 4 cach chon.
— a4 ¢6 3 cach chon.
— a5 ¢O 2 cach chon.

Do vay theo quy tdc nhan ¢c6 5-5-4-3-2 =600 s6 n can tim. O

Bai 5. Cho tap hop A = {1,2,3,4,5,7,8}.
a) C6 bao nhiéu s6 ty nhién gom sau chit s6 doi mot khac nhau duge tao nén tu tap A.

b) C6 bao nhiéu s6 tir nhién gom nam chit s6 doi mot khac nhau va chia hét cho 5.

DS: 5040 sb, 360 s

L&i giai.

a) Goi s6 6 sau chit s6 doi mot khac nhau can tim 1a: ny = ajazazazasag.
V6i aq ¢6 7 cach chon; ag ¢6 6 cach chon; ag ¢6 5 cach chon; aq ¢6 4 cach chon; as ¢6 3 cach chon; ag ¢6 2
cach chon.
Suyracod7-6-5-4-3-2=5040 s6 can tim.

b) Goi s6 ¢6 nam chit s6 doi mot khac nhau can tim 1a: ny = aiazazasas.
Do no chia hét cho 5 nén as = 5. Nhu vay trong tap A chi con lai 6 phan t (b s6 5 di).
V6i a1 ¢6 6 cach chon; as ¢6 5 cach chon; asg c6 4 cach chon; aq ¢6 3 cach chon.
Suy ra c6 3-4-5-6 = 360 s6 can tim.

|
Bai 6. Cho tap hgp A = {0,1,2,3,4,5,6,7}. C6 bao nhiéu s6 ti nhién c¢6 6 chit s6 doi mot khac nhau
va chia hét cho 5 dugc tao thanh tit cdc chit s6 trong tap A. DS: 4680 s6
Loi giai.

Goi s6 c6 sau chit s6 doi mot khac nhau can tim 14 n = ajazazaiasag.
Do s6 n chia hét cho 5 nén ag chi c6 thé 1a 0 hoic 5.
Xét cac truong hop sau
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— a6:0, khi dé ni :W
Trong tap A lic nay con lai 7 phan ti.
V6i a1 ¢6 7 cach chon; as c6 6 cach chon; ag c¢6 5 cach chon; aq ¢6 4 cach chon; as c6 3 cach chon.
Suy rac63-4-5-6-7 = 2520 s6 c6 dang n;.

— Qg — 5, khi do no = a1a2a3a4a55.
Trong tap A lic nay con lai 7 phan ti.
Véi aq ¢6 6 cach chon (a1 # 0); ag c6 6 cach chon; ag c6 5 cach chon; ay ¢6 4 cach chon; as ¢6 3 cach
chon.
Suyrac63-4-5-6-6=2160 s6 c6 dang no.

Vay s6 cac sd can tim 1a 2160 + 2520 = 4680. O
Bai 7. Cho tap hop A = {0,1,2,3,4,5,6,7}. C6 bao nhiéu sd gom sau chit s6 c¢6 nghia doi mot khac
nhau chia hét cho 5 va luon c6 chit s6 07 DS: 3970 s6

Loi gisi.

Goi sb ¢6 sau chit sd c¢6 nghia 1a n = aiazazasasag.
Do sb6 n chia hét cho 5 nén ag = 0 hoac ag = 5.
Xét cac truong hop.

— ag = 0 khi d6 s6 can tim c¢6 dang nq = ajasazagas0.
C63-4-5-6-7=2520s6 nq.

— ag = 5 khi d6 s6 can tim c¢6 dang no = ajasazasasb.
Trong do6 ng ludn c6 mit chit s6 0 nhung a; # 0, suy ra c6 6 cach chon ay.
Con lai 4 vi tri, nén ¢6 4 vi tri dé xép chit s6 0.
Con lai 3 vi tri va con lai 5 chit sé khi dé
Vi tri tht nhat c6 5 cach chon; vi tri thit hai c¢6 4 cach chon; vi tri thit 3 c6 3 cach chon.
Vay s6 cac sO ng 14 6-4-5-4-3 = 1440 s6 dang no.
Vay c6 1440 + 2520 = 3970 s6 n can tim.

O

Bai 8. T nam chit s6 0;1;3;5; 7 c6 thé lap dugc bao nhicu sé gom bén chit sé khac nhau va khong chia
hét cho 57 DS: 54 s6

L3i gii.
Goi s6 c6 4 chit s6 khac nhau can tim 1& ajazazas.
— Vi s6 can tim khong chia hét cho 5 nen a4 # {0;5} = Vi tri 86 a4 ¢6 3 cach chon.
— Vi tri 86 a1 ¢6 3 cach chon (do a1 # a4 va ay # 0).
— Vi tri 86 ag ¢6 3 cach chon (do as # a4, aq).
— Vi trf $6 az ¢6 2 cach chon (do a3 # a4, a1, as).

Do d6 c62-3-3-3 =54 (s6 can tim). O

Bai 9. C6 bao nhiéu s6 tit nhién trong dé cac chit sé6 khac nhau, nhé hon 10000 duge tao thanh tit nam
chits6:0,1,2,3,47 DS: 157 s6

Loi giai.
Cac s6 nhd hon 10000 thi phai bat dau tit cac chit s6 1, 2, 3, 4 va chi ¢6 bén, ba, hai, mot chit sb.
— QGoi 86 d6 1a n1 = arazazasz. V6i a; c6 4 cach chon; as ¢6 4 cach chon; az c6 3 cach chon; as ¢6 2 cach
chon.
Do d6, truong hop nay c¢6 2-3-4-4 = 96 s6 n;.

— S6 ¢6 ba chit s6 ny = ajasaz. V6i a1 c¢6 4 cach chon; as c6 4 cach chon; as c6 3 cach chon.
Do dé, truong hgp nay c6 4 -4 -3 = 48 s6 ny.
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— S6 ¢6 hai chit s6 n3 = araz. Véi a; c6 4 cach chon; as c6 4 cach chon.
Do d6, trusng hop nay c6 4 -4 = 16 s6 ng.

— S6 ¢6 mot chit s6: 5 sd.

Vay tat cd c6 96 + 48 4+ 16 + 5 = 157 s6 can tim.

O
Bai 10. C6 20 sinh vién Toan va 45 sinh vién Tin hoc.
(1) C6 bao nhiéu cach chon hai sinh vién khac nhau vé khoa ? DS: 900
@ C6 bao nhiéu cach chon mot sinh vién hodc 1a Toan hodc 1a Tin hoc ? DS: 65
Loi giai.

@ Dé chon hai sinh vién khac nhau vé khoa, ta thuc hién hai cong doan sau

—— Chon mot sinh vién Todn ¢6 20 cach chon.

—— Chon mot sinh vién Tin c6 45 cach chon.

Vay c6 20 x 45 = 900 cach chon.

@ Dé chon mot sinh vién hoac 1a Toan hosc 1a Tin hoc, ta c6 hai truong hop

—— Chon mot sinh vién Toén ¢6 20 cach chon.
— Chon mot sinh vién Tin ¢6 45 cach chon.

Vay c6 20 + 45 = 65 céch chon.

0

Bai 11. Mot toa nha cao 6c ¢6 39 tang, moi tang c6 42 phong. Hoi c¢6 bao nhiéu phong tat cd trong toa
nha nay ?

PS: 1638
Lai giai.

— S0 tang ciia toa nha 1 39.
— S6 phong mdi tang 42.

Vay c6 39 x 42 = 1638 phong.

Bai 12. Mot trung tam Internet cé 35 chiéc méay tinh. M&i may c6 28 cong két ndi. Hoi c6 bao nhiéu
cong khac nhau tai trung tam nay ?

DS: 980
Lai giai.

— S6 may tinh ctia trung tam 1a 35 may.

— S6 cong két ndi ctia méi méy tinh 1a 28 cong két ndi

Vay c6 35 x 28 = 980 cong két noi.

O
Bai 13. C6 bao nhiéu bién ding ky xe 6 t6 néu mdi bién s6 chita mot day ba chit cai (trong bang 26
chit cai tiéng Anh), tiép sau la bon chit s6 ?

DS: 175760000
Lai giai.

Gia st mdi bién s6 xe 1& ajagazbibabsby trong dé a; 1a cac chit cai va b; 1a cac sb.
— a1 ¢6 26 cach chon.

— a9 ¢6 26 cach chon.
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— ag ¢b 26 cach chon.
— by ¢6 10 cach chon.
— by ¢6 10 cach chon.
— b3 ¢6 10 cach chon.
— by ¢6 10 cach chon.

Vay ¢6 26% x 10* = 175760000 bién sb.

Bai 14. Mot phiéu bai thi tric nghiém c6 12 cau héi. Mdi cau héi c6 4 cau tra 10i. C6 bao nhiéu cach
dién mot phiéu tric nghiém néu tat ca cac cau héi déu co tra 1oi ? DS: 16777216

L3 giai.
— S6 céach dién cau hoi thit 1 1a 4.
— S6 céach dién cau hoi thit 2 1a 4.
—— S6 céach dién cau héi thit 12 1a 4.

Vay c6 412 = 16777216 cach tra 15i tric nghiem.

Bai 15. Mot miu 4o so mi dic biet duge thiét ké c6 kiéu cho nam va c6 kiéu cho nit, c6 12 mau va 2
¢6 cho mdi ngudi. C6 bao nhiéu loai khac nhau ctia mau 4o nay sé duge san xuat ? DS: 576

Loi giai.
— Ta c6 s6 mau 40 so mi 13 12 x 2 = 24.
— S6 céch chon kiéu cho nam 1a 24.
— S6 céch chon kiéu cho nit 1a 24.

Vay ¢6 24 x 24 = 576 mau.

Bai 16. Tit Quang Tri dén Quang Ngii c6 4 con dudng va c6 6 duong tit Quang Ngai dén TPHCM. Co
bao nhiéu con dudng khac nhau dé di tit Quang Tri dén TPHCM qua Quang Ngai? DS: 24

Loi giai.
— S6 cach chon duong di tit Quang Tri dén Quang Ngai 1a 4.
— S6 cach chon duong di tit Quang Ngai dén TPHCM 1a 6.

Vay c6 4 X 6 = 24 cach chon.

Bai 17. C6 bao nhiéu bién s6 xe may dugc tao thanh néu méi bién s6 gdm hai chit s6 va tiép theo 1
bén chit cai hodc hai chit cai (trong bang 26 chit céi tiéng Anh), tiép theo 1a bén chit s6 7 DS:
457652 x 106

Loi giai.
Truong hop 1: Bién s6 xe 1a ajasbibabsbiazasasag, trong do a; 1a cac s6 va b; 1a cac chit cai.

— S6 cach chon aq 1a 10.
— S6 cach chon as 1a 10.

— S6 cach chon by 1a 26.
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— S6 cach chon b 1a 26.
— Sb6 cach chon b3 1a 26.
— Sb6 cach chon by 13 26.
— Sb cach chon as 1a 10.
— S6 cach chon a4 13 10.
— S6 cach chon as 13 10.
— Sb cach chon ag 1a 10.

Suy ra c6 10% x 26% x 10* = 456976 x 10° bién s6.
Trudng hop 2: Bién sb xe 1a ajasbibasasasag, trong dé a; 1a cac sd va b; 1a cac chit cai.

— S6 cach chon a; 13 10.
— S6 cach chon ay 13 10.
— S6 cach chon b; 1a 26.
— Sb6 cach chon by 13 26.
— S6 cach chon as 13 10.
— S6 cach chon a4 13 10.
— Sb cach chon as 13 10.
— Sb cach chon ag 1a 10.

Suy ra c6 10% x 262 x 10* = 676 x 10° bién s6.
Vay ¢6 456976 x 10% + 676 x 106 = 457652 x 10% bién sb. O

Bai 18. C6 bao nhiéu ham s6 don anh tit tap c¢6 nam phan tit dén tap c6 s6 phan tit bang:

@ 4; DS: Khongco  (3) 6; DS: 720
@ s5; DS: 120 @ 7. DS: 2520
Loi giai.

Gia st ham sb

fi X —Y
z —ry=f(z)

E Ham s6 f dugc goi la don 4nh néu Vay, o € X;x1 # 22 = f(21) # f(x2). %

(1) V6i Y c¢6 4 phan tit nhé hon s6 phan tit tap hop X nén khong c6 ham s6 don anh f: X — Y.
(2) Ham s6 s6 don anh f: X — Y v6i Y ¢6 5 phan tit. Ta c6:

c6 5 cach chon.

z9) ¢6 4 cach chon.

— f(21)

— f(z2)

— f(=3) ¢6 3 cach chon.
— f(x4) ¢6 2 cach chon.

— f(x5) c6 1 cach chon.

Vay ¢6 5 x 4 x 3 x 2x 1 =120 ham sb.

(3) Ham s6 s6 don anh f: X — Y v6i Y ¢6 6 phan tit. Ta co:
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— f(x1) ¢6 6 cach chon.
— f(x2) ¢6 5 cach chon.
— f(x3) 6 4 cach chon.
— f(z4) 6 3 cach chon.
— f(x5) 6 2 cach chon.
Vay ¢6 6 x 5 x 4 x 3 x 2 = 720 ham s6.
(4) Ham s6 86 don anh f : X — Y v6i Y ¢6 7 phan tit. Ta co:

— f(x1) ¢6 7 cach chon.
— f(z2) ¢6 6 cach chon.
— f(x3) ¢6 5 cach chon.
— f(z4) 6 4 cach chon.
— f(x5) ¢6 3 cach chon.

Vay c¢6 7 x 6 x 5 x 4 x 3 = 2520 ham sb.

Bai 19. C6 bao nhieu ham s6 don anh tit tap A = {1,2,3,...,n} trong d6 n 13 mot s6 nguyéen duong,
téi tap B = {O, 1} ? DS: n(n—1)

Loi giai.
Gia st ham sb

f: A —B
. —y=f(z)
Ham s6 s6 don anh f: A — B. Do B = {0,1} ¢6 2 phan tit nén diéu kién n > 2.
— S6 céch chon x1 € A sao cho f(z1) =0 € B la n cach.
— Sb cach chon x3 € A sao cho f(z2) =1€ Blan—1 cach.

Vay c6 n x (n —1) = n(n — 1) ham s6.

Bai 20. Cho tap hgp A gom cac chits6 0, 1,2, 3,4, 5,6, 7, 8, 9.
(1) C6 bao nhieu sb tu nhién gom sau chit s6 d6i mot khac nhau?
(2) C6 bao nhieu s6 tir nhién gom bay chit s6 doi mot khac nhau va chia hét cho 27

(3) C6 bao nhieu s6 tir nhién gom bay chit s6 doi mot khac nhau va céc s6 nay chia hét cho 57

DS: 136080; 275520; 114240

Loi giai.
@ Goi atazazazasag 1a s6 tir nhién can tim, trong dé a; € A,i = 1,6.

o a1 ¢6 9 cach chon.
o ag ¢6 9 cach chon.
o ag c6 8 cach chon.
o ay ¢6 7 cach chon.
o as c6 6 cach chon.

o ag ¢6 5 cach chon.
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Vay c69-9-8-7-6-5= 136080 s6 théa man yéu cau bai toan.

(2) Goi arazazazasagar 1a sb ti nhién can tim, trong d6 a; € A,i = 1, 7.
Trudng hop 1. a7 = 0, thi a7 c6 1 cach chon.

o

o

o

(e]

@)

o

a1 ¢6 9 cach chon.
as ¢O 8 cach chon.
as ¢6 7 cach chon.
a4 ¢6 6 cach chon.
as ¢0 5 cach chon.

ag ¢O 4 cach chon.

Vay c61-9-8-7-6-5-4 = 60480 sb.
Trudng hop 2. a; # 0 thi a7y € {2;4;6;8} nén a7 6 4 céch chon.

o

o

o

o

o

o

ay ¢6 8 cach chon.
as ¢O 8 cach chon.
as ¢6 7 cach chon.
a4 ¢O 6 cach chon.
as ¢6 5 cach chon.

ag ¢6 4 cach chon.

Vay c64-8-8-7-6-5-4 = 215040 sb.
Do dé c6 tat ca 60 480 + 215 040 = 275520 s6 théa man yéu cau bai toan.

(3) Goi arazazazasagar la sb ti nhién can tim, trong d6 a; € A,i = 1,7.
Trudng hop 1. a7 = 0, thi a7 c6 1 cach chon.

@)

o

@)

o

@)

[e]

ai ¢6 9 cach chon.
as ¢6 8 cach chon.
asg ¢O 7 cach chon.
a4 ¢6 6 cach chon.
as ¢0 5 cach chon.

ag ¢O 4 cach chon.

Vay c61-9-8-7-6-5-4 = 60480 s6.
Trudng hop 2. ay = 5 thi ay ¢6 1 cach chon.

o

o

@)

o

@)

o

ay ¢6 8 cach chon.
as ¢6 8 cach chon.
asg ¢O 7 cach chon.
a4 ¢6 6 cach chon.
as ¢0 5 cach chon.

ag ¢O0 4 cach chon.

Vayc61-8-8-7-6-5-4 = 53760 sb.
Do d6 c6 tat ca 60 480 + 53 760 = 114240 s6 théa man yéu cau bai toan.

Bai 21. Cho tap hop A = {0;1;2;3;4;5}.

(1) C6 bao nhiéu s6 ti nhien gdm nam chit s6 doi mot khac nhau, chia hét cho 5 va chit s6 2 luon c6

mit ding mot 1an?




1. CAC QUY TAC DEM

11

(2) C6 bao nhieu s6 ti nhién gom ba chit s6 doi mot khac nhau va chia hét cho 37?

(3) Tinh téng cac s6 tu nhién c6 nam chit s6 doi mot khac nhau ma cac s6 nay khong cé chit s6 0.

DS: 174; 40; 3999960

Lai giai.

(1) Goi arazazazas la s6 ty nhién can tim, trong dé a; € A,i =1, 5.
Trudng hop 1. a5 = 0.
o as c6 1 cach chon.
o Chit s6 2 ¢6 4 vi tri dat 14 a1 hodic as hodc a3 hodc aq.
o Ba chit s6 con lai c6 4 -3 -2 = 24 cach chon.

Vay c¢6 1-4-24 =96 sb.
Trudng hop 2. a5 =5, a; = 2.

(e]

o

o

o

(e]

Vay c61-1-4-3-2 =24 s6.
Trudng hop 3. a5 =5, a1 # 2.
o as ¢6 1 cach chon.
o aq ¢6 3 cach chon.
o Chit s6 2 c¢6 3 vi tri dit 14 as hodic a3 hoiic ay.
o Hai chit s6 con lai c6 3 -2 = 6 cach chon.
Vay c61-3-3-6 = b4 sb.
Do d6 c6 tat cad 96 + 24 + 54 = 174 s6 théa man yéu cau bai toan.

a1 ¢6 1 cach chon.
as ¢O 1 cach chon.
as ¢O 4 cach chon.
as ¢6 3 cach chon.
a4 cO 2 cach chon.

(2) Goi ajagzaz 1a sé tu nhién can tim, trong d6 a; € A,i = 1,3. Xét cac tap con gom 3 phan ti cia tap
A =1{0;1;2;3;4;5}. Ta thay chi c6 cac tap sau théa man diéu kién tdng cac chit s6 chia hét cho 3 1a

(3) Goi aiazazasas la s6 tu nhién can tim, trong dé6 a; € A\ {0},i = 1,5.

o

o

o

o

o

Vay ¢6 5-4-3-2-1 =120 s6 thda méan yéu cau bai toan.
Goi S 1a téng ciia 120 s6 tu nhién c¢6 5 chit s6 khac nhau vita tim dugc.

a1 ¢O6 5 cach chon.
as ¢O 4 cach chon.
as ¢6 3 cach chon.
a4 ¢6 2 cach chon.
as ¢O 1 cach chon.

Al = {Oa 1, 2}, A2 = {07 1’ 5}’ A3 = {Oa 2a 4}7 A4 = {Oa 47 5}7
As = {1,2,3), Ag = {1,3,5}, Ar = {2, 3,4}, As = {3,4,5}.
Khi a,b,c € Ay, Ay, A3, A4 mdi truong hop lap duge 4 s6 théa man yéu cau.
Khi a,b,c € As, Ag, A7, Ag mdi truong hop lap duge 6 s6 théa man yéu cau.
Vay c¢6 4-4+4-6 = 40 s6 théa man yéu cau bai toan.

Mbi chit s6 1, 2, 3, 4, 5 xuat hién é hang chuc nghin, hang nghin, hang tram, hang chuc, hang don vi 1&

24 lan. Ma 1+2+3+4+45=15 nén
S=24-(15-10* + 15-10° + 15 - 10> + 15 - 10 + 15) = 3999960.
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Bai 22. Cho céac s6 nguyén duong c6 ba chit s6 khac nhau.

(1) C6 bao nhieu s6 chia hét cho 77
(2) C6 bao nhiéu sb chia hét cho 3?
(3) C6 bao nhiéu sb chia hét cho 47
(4) C6 bao nhiéu sb chia hét cho 3 va 47

(5) C6 bao nhiéu s6 chia hét cho 3 nhung khong chia hét cho 47

DS: 96, 228, 160, 57, 171

Li gii.

(1) S6 tu nhien nhé nhét c6 3 chit s6 chia hét cho 7 1a 105.

Sé tu nhién 16n nhat c¢6 3 chit s6 chia hét cho 7 14 994. 004 — 105
S6 cac s6 tir nhién c6 3 chit s6 bat ky chia hét cho 7 1a % +1 =128 sb.

S6 tu nhién c6 3 chit s6 gidng nhau chia hét cho 7 1a 777. Ttic 1a chi ¢6 1 86 ¢6 3 chit s6 giong nhau chia
hét cho 7.

Ta tinh cac s6 c¢6 2 chit s6 gidong nhau chia hét cho 7. Dat A = {0;1;2;...;9}.

Trudng hgp 1. S6 can tim c6 dang aab, trong d6 a,b € A\ {7}, a # 0.

Vi aab chia hét cho 7 nén

[(Ba+a)-3+b] :7< (Ta+5a+b):7< (ba+b):7.

Ta c6 cac truong hgp sau:

o V6ia=1thib=2hoicb=09.
o V6ia=2thib=4.
o V6ia=3thib=6.
o V6ia=4thib=1 hoic b=8.
o V6ia=2>5thib=3.
o V6ia=06thib=>5.
o V6ia=28thib=2hoicb=09.
o V6ia=29thi b=4.

Vay c6 11 s6 trong truong hgp nay.

Trudng hop 2. S6 can tim c6 dang abb, trong dé a,b € A\ {7}, a # 0.
Vi abb chia hét cho 7 nén

[(Ba+0b)-3+b]:7< (Ta+2a+4b) 7 2(a+2b): 7« (a+2b):7.

Ta c6 cac trusng hop sau:

o Véia=1thib=3.
o V6ia=2thib=6.
o V6ia=3thib=2hoicb=09.
o V6ia=4thib=>5.
o V6ia=>5thib=1 hoic b=8.
o V6ia=6thib=4.
o V6ia=8thib=3.
o V6ia=9thib=6.
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Vay ¢6 10 s6 trong truong hop nay.
Trudng hgp 3. SO can tim c¢6 dang aba, trong d6 a,b € A\ {7}, a # 0.
Vi aba chia hét cho 7 nén

[(Ba+b)-3+a]l:7T< (Ta+3a+3b):7T<3(a+b):7T< (a+b): 7.

Ta c6 cac truong hgp sau:

(e]

(e]

o

V6i a =1 thi b =6.
Véia =2 thi b=>5.
Vé6ia =3 thi b=4.
V6i a = 4 thi b= 3.
V6i a =5 thi b= 2 hodac b=09.
V6i a =6 thi b=1 ho#c b = 8.
V6i a = 8 thi b = 6.
V6i a =9 thi b =5.

Vay c6 10 s6 trong truong hgp nay.
Do dé, s6 cac sd nguyén duong c6 ba chit s6 khac nhau va chia hét cho 7 1a

128 — (1 + 11 + 10 + 10) = 96.

(2) S6 tu nhieén nhé nhét c6 3 chit s6 chia hét cho 3 1a 102.
Sé tu nhién 16n nhat c¢6 3 chit s6 chia hét cho 3 14 999.
Hai sb ty nhién lién tiép chia hét cho 3 ciach nhau 13 3 don vi.

. 999 — 102

Vay ¢6 g +1 =300 sb tu nhién c¢6 3 chit s6 chia hét cho 3.

Bay gio ta tinh s6 cac s6 tu nhién (trong 300 s6 n6i trén) c¢6 ding 2 chit s6 giong nhau.

- C6 ding 2 chit s6 0 1a cdc s6 {300;600; 900}

- C6 dung 1 chit 86 0 (2 chit 86 con lai giéng nhau) 1a cac sd {303; 330; 606; 660; 909; 990}

- Khong c6 chit 6 0 va c6 ding hai chit s6 giong nhau. Céc s6 nay lap dugce tit cac bo {1;4}, {1;7}, {4;7},
{2;5}, {2;8}, {5;8}, {3;6}, {3;9}, {6;9}. M&i bo nhu vay lap dugc 6 sé chia hét cho 3 (chang han, véi
bo {1;4} thi ta c6 cic s6 114, 141. 411, 144, 414, 441) nén c6 6 - 9 = 54 s0.

S6 cac s6 tir nhién c6 3 chit s6 gibng nhau 1a 9.

Do d6 c6 tat ca 300 — (3 + 6 + 54 + 9) = 228 s6 ¢6 3 chit s6 khac nhau va chia hét cho 3.

(3) Céc sb tu nhién chia hét cho 4 khi hai chit s6 tan ciing tao thanh s chia hét cho 4. Ta xét céc trudng
hgp sau:

o

86 =48 sb.

al2, a32, ab2, a72, a92, a24, ab4, al4, al6, a36, ab6, a76, a96, a28, a48, a68. Mdi truong hgp nhd
nhu vay c6 thé lap duge 7 s6, do d6 ¢6 7-16 = 112 sb.

Vay c6 tat cd 48 + 112 = 160 s6 thda man yéu cau bai toan.

(4) Trong cac s6 chia hét cho 4 & trén c6 cac sb chia hét cho 3.

o

o

o

o

o

Véi a20, a40, a60, a80 thi s6 cac sd chia hét cho 3 tuong tng 1a 3, 3, 2, 3.

a08, a28, a48, a68 thi s cac s6 chia hét cho 3 tuong tng 1a 3, 1, 3, 3.

Vay c6 tat cd 17-3 + 2+ 4 = 57 s6 théa man yéu cau bai toan.

(5) S6 céc s6 tu nhién c6 3 chit s6 khac nhau va chia hét cho 3 nhung khong chia hét cho 4 1a

228 — 57 =1T71.
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Bai 23. Cho tap hop A ={0;1;2;...;9}.
(1) C6 bao nhieu s6 tu nhién c¢6 ba chit s6 khong chita ciing mot chit s6 ba lan?
(2) C6 bao nhiéu sb ti nhién c6 ba chit s6 chia hét cho 37
(3) C6 bao nhiéu s6 ti nhién c6 ba chit s6 chia hét cho 57
(4) C6 bao nhieu s6 tit nhien c6 ba chit s6 bat dau bing chit s6 1é va cac chit s6 doi mot khac nhau?

(5) C6 bao nhieu s6 tu nhién c¢6 ba chit s6 c6 ding hai chit s6 7?

DS: 891; 300; 180; 360; 29

L3 giai.
Goi ajazaz la s6 ty nhién can tim, trong dé a; € A,i =1, 3.

(1) Trudc hét ta tinh sb cac s6 tu nhien c6 3 chit s6 bat ky.

o ay ¢6 9 cach chon.
o ag ¢6 10 cach chon.

o ag c6 10 cach chon.

Vay ¢6 9-10-10 = 900 s6 c6 3 chit s6 bat ky.
Céc s6 ¢6 3 chit s6 giong nhau la {111;222;333;...;999}.
Do dé6 c¢6 900 — 9 = 891 s6 thoa man yéu cau bai toan.

(2) S6 tu nhien nhé nhét c6 3 chit s6 chia hét cho 3 1a 102.
Sé tu nhién 16n nhat c¢6 3 chit s6 chia hét cho 3 14 999.

Hai s6 tu nhién lién tiép chia hét cho 3 cach nhau 1& 3 don vi.
999 —102
Vay c¢6 —3

(3) ag c6 2 cach chon.
a1 ¢6 9 cach chon.
as ¢O 10 cach chon.
Vay ¢6 2-9-10 = 180 s6 thda man yéu cau bai toan.

+ 1 = 300 s6 thda man yéu cau bai toan.

(4) a1 c6 5 céach chon.
as ¢6 9 cach chon.
as cO 8 cach chon.
Vay ¢6 5-9 -8 = 360 s6 thda man yéu cau bai toan.

(5) Trudng hop 1. S6 can tim c¢6 dang 77c. Truong hgp nay c¢6 10 sé nhu vay.
Trudng hop 2. S6 can tim c¢6 dang 7b7. Trudng hgp nay ciing c6 10 s6 nhu vay.
Trudng hop 3. S6 can tim c¢6 dang a77. Trudng hgp nay c6 9 s6 nhu vay.

Vay ¢6 10 + 10 + 9 = 29 s6 thda man yéu cau bai toan.

Bai 24. Cho tap hop A ={1;2;3;...;9}.
(1) C6 bao nhieu s6 tu nhién ¢6 bén chit s6 doi mot khac nhau va la s6 187
(2) C6 bao nhieu s6 tit nhien c6 bon chit s6 khong chita cting mot chit s6 hai lan?
(3) C6 bao nhiéu s6 tit nhién c6 bén chit s6 két thiic bing chit s6 chin?

(4) C6 bao nhiéu sb ty nhién c¢6 bén chit s6 doi mot khac nhau, bat dau bing chit s6 16, két thic bing
chit s6 chan?

DS: 1680; 3249; 2916; 840
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Loi giai.
Goi ajazazaz 14 s6 tu nhién can tim, trong d6 a; € A,i = 1, 4.

@

@

®

a4 ¢6 5 cach chon.
ay ¢6 8 cach chon.
as ¢O 7 cach chon.
as ¢6 6 cach chon.
Vay ¢6 5-8-7-6 = 1680 s6 théa man yéu cau bai toan.

Trudng hop 1. S6 cic s6 ty nhién c6 4 chit s6 khac nhau 14 9-8 -7 -6 = 3024 so.

Trudng hop 2. S6 c6 s6 ty nhién c6 4 chit s6 giong nhau 1a 9 sb.

15

Trudng hop 3. Ta tinh s6 cac s6 tuy nhién 3 chit s6 giong nhau, d6 1a cac truong hgp aaab, aaba, abaa,
baaa (v6i a # b). Mdi truong hgp nho nay déu c6 9 -8 = 72 s6. Vay ¢6 3 - 72 = 216 s6 trong truong hop

nay.
Do dé c6 tat ca 3024 + 9 + 216 = 3249 s6 théa man yéu cau bai toan.

a4 cO 4 cach chon.
ay ¢6 9 cach chon.
as ¢0 9 cach chon.
as ¢6 9 cach chon.
Vay c64-9-9-9 = 2916 s6 théa man yéu cau bai toan.

ay ¢6 5 cach chon.
a4 cO 4 cach chon.
as ¢6 7 cach chon.
as cO 6 cach chon.
Vay ¢6 5-4-7-6 =840 s6 théa man yéu cau bai toan.

O
QUY TAC CONG
Quy tac.
Mot cong viec H c6 thé duge thuc hién bsi mot trong k phuong an Hy, Ho, Hs, ..., Hj, v6i mdi phuong an doc
lap nhau, trong do
— Phuong an Hp c¢6 ny cach thyc hién;
— Phuong an Hy c6 ng cach thyc hién;
— Phuong an Hj3 c6 ng cach thyc hién;
— Phuong an Hj, ¢6 ng cach thyc hién.
Khi d6 dé hoan thanh cong viec H ta c6 ny 4+ ng 4+ n3 + - - - + ny, cach thuc hien.
B. BAI TAP MAU
Bai 25. Mot hoc sinh thi cudi k¥ c6 thé chon mot trong ba loai dé: dé dé c6 48 cau héi, dé trung binh
c6 40 cau hoi va dé khé c¢6 32 cau hoi. Hoi ¢6 bao nhiéu cach chon mdt cau héi tit cac dé thi trén? bs:
120
Loi giai.
S6 cach chon 1 cau héi tit dé dé 1a 48 céch.
S6 cach chon 1 cau héi tur dé trung binh 1a 40 cach.
S6 cach chon 1 cau héi tut dé kho 1a 32 cach.
Vay s6 cach chon 1 cau héi 13 48 + 40 + 32 = 120 céach. O
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Bai 26. Mot mang dudng giao thong ndi cac tinh A, B, C, D, E, F va G nhu hinh vé&, sau d6 trong do6
chit s6 2 viét trén canh AB c6 nghia 14 c¢6 2 con dudng néi A va B,... Héi c6 bao nhiéu cach di tit A
dén G?

DS: 2538

Loi giai.
Theo nhu hinh vé thi dé di tit A dén G ta c6 thé thuc hién theo mot trong cac trudng hop sau sau:

o Truong hgp1.A—B —~ D — FE — G.
Di tit A dén B c6 2 cach.
Di tit B dén D c6 3 cach.
Di tit D dén E c6 5 cach.
Di tit E dén G c6 7 cach.
Vay di tt A dén G ¢6 2-3-5-7 = 210 cach.

o Truong hgp 2. A— B —~ D — F — G.
S6 cach di tit A dén G trong trudng hop nay 1a 2-3 -3 -4 = 72 cach.

o Truéng hgp 3. A —C —D — F — G.
S6 cach di tit A dén G trong trudng hop nay 14 8-6-5-7 = 1680 cach.

o Truéng hgp4. A —C — D — F — G.
S6 cach di tit A dén G trong truong hgp nay 14 8 -6 -3 -4 = 576 cach.

Vay s6 cach di tit A dén G 1a 210 + 72 + 1680 + 576 = 2538 cach. (]

Bai 27. Cho tap hgp A gom sau chit s6 tif nhién 0, 1, 2, 3, 4, 5.
(1) C6 bao nhieu s6 ty nhien gdom nam chit s6 doi mot khac nhau va 1a s6 chin?

(2) C6 bao nhieu s6 ti nhien gom nam chit s6 doi mot khac nhau va chia hét cho 5?

DS: 312, 216

Loi giai.
Goi ajazazazas 1a sd ti nhién can tim, trong dé a; € A,i = 1,5.

(1) Truong hop 1. a5 = 0, thi as ¢6 1 cach chon.

ay ¢6 5 cach chon.

as ¢O 4 cach chon.

as ¢6 3 cach chon.

a4 ¢6 2 cach chon.

Vay c61-5-4-3-2 =120 s6.

Trudng hop 2. a5 # 0, thi a5 € {2;4} nén a5 c¢6 2 cach chon.
aq ¢O 4 cach chon.

as ¢O 4 cach chon.

as ¢O 3 cach chon.

a4 ¢O 2 cach chon.
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Vay c62-4-4-3-2 =192 sb.
Do d6 c6 tat ca 120 + 192 = 312 s6 théa man yéu cau bai toan.

(2) Truong hop 1. a5 = 0, thi as ¢6 1 cach chon.
ay ¢6 5 cach chon.
as ¢O 4 cach chon.
as ¢6 3 cach chon.
a4 cO 2 cach chon.
Vay c61-5-4-3-2 =120 sb.
Trudng hop 2. as = 5, thi as ¢6 1 cach chon.
ay ¢6 4 cach chon.
as ¢O 4 cach chon.
as ¢O 3 cach chon.
a4 ¢O 2 cach chon.
Vay c61-4-4-3-2 =96 s6.
Do dé c6 tat ca 120 + 96 = 216 s6 thdéa man yéu cau bai toan.

Bai 28. Cho tap hop A = {0;1;2;3;4;5;6}.

(1) C6 bao nhiéu s6 ty nhién gom bén chit s6 doi mot khac nhau sao cho chit s6 1 luén cé mat va la
s6 187

(2) C6 bao nhiéu s6 ty nhién géom nam chit s6 doi mot khac nhau sao cho chit s6 bt dau 1a chit s6 18,
chit s6 két thic 1a chit s6 chan?

DS: 204; 720

Lai giai.
(1) Goi n = arazazas la sb tu nhién can tim, trong d6 a; € A,i = 1, 4.

Vin la s 1é nen ay € {1;3;5}.
Trudng hop 1. ag4 = 1, thi aq c6 1 cach chon.
ay ¢6 5 cach chon.
as ¢O 5 cach chon.
as ¢O 4 cach chon.
Vay c61-5-5-4 =100 sb.
Trudng hop 2. a; = 1, thi a; c6 1 cach chon.
a4 ¢6 2 cach chon.
as ¢6 5 cach chon.
a3 ¢O 4 cach chon.
Vay c61-2-5-4 = 40 sb.
Trudng hop 3. a1 # 1 viag # 1.
a4 cO 2 cach chon.
a1 ¢6 4 cach chon.
Chit s6 1 ¢6 2 vi tri dat 14 a9 hodc as.
Chit s6 con lai (as hodc as) c¢6 4 céch chon.
Vay c6 2-4-2-4 = 64 sd.
Do dé c6 tat ca 100 + 40 + 64 = 204 s6 thdéa man yéu cau bai toan.

(2) Goi n = arazazasas l1a sd tir nhién can tim, trong dé a; € A,i = 1,5. Vi n ¢6 chit s6 tan ciing la chit s6

chan nén as € {0;2;4;6}.

ay ¢6 3 cach chon.

as ¢O 4 cach chon.

as ¢O 5 cach chon.

as ¢O 4 cach chon.

a4 cO 3 cach chon.

Vay c6 tat cd 3-4-5-4-3 = 720 s6 thda man yéu cau bai toan.
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U
Bai 29. Véi cac chit s6 0, 1, 2, 3, 4, 5, 6 ¢6 thé lap duge bao nhiéu sé tu nhién ma mdi s6 c6 bén chit
s6 khac nhau, trong dé6 luon c6 mit chit s6 57? DS: 420
Loi giai.

S6 can lap c6 dang n = abed.

* Trude hét ta di tim s6 cac s6 ¢6 bon chit s6 khac nhau duge lap tit cac chit sd trén.
Do a # 0 nén a cé 6 cach chon.

Ta c6, b ¢6 6 cach chon.

¢ ¢6 5 cach chon.

d ¢6 4 cach chon.
Suy ra ¢6 6-6-5-4 =720 (s0).
* Tiép theo ta di tim s cac s6 ¢6 bon chit sd khac nhau dude 1ap tit cac chit s6 trén, trong dé khong c6 mit
chit s6 5. Ttic 1a ta di tim s6 cac s6 ¢6 bon chit s6 khac nhau duge lap tit cac chit s6 0, 1, 2, 3, 4, 6.
Do a # 0 nén a ¢6 5 cach chon.
Ta c6, b c6 5 cach chon.

¢ ¢6 4 cach chon.

d ¢6 3 cach chon.
Suy rac6 5-5-4-3 =300 (sb).

Vay c¢6 720 — 300 = 420 sb can lap. O
Bai 30. Titsau chits6 0, 1, 3, 5, 7, 9 ¢6 thé lap dudce bao nhiéu s6, mdi s6 gdm bén chit s6 khac nhau
va khong chia hét cho 57? DS: 192
Loi giai.

S6 can 1ap c6 dang n = abed.

Don /5nénd+#0,d#5. Suy ra d c6 4 cach chon.
Khi dé6 ta c6, a c6 4 cach chon.

b ¢6 4 cach chon.

¢ ¢6 3 cach chon.

Vay c64-4-4-3 =192 s6 can lap. O
Bai 31. C6 bao nhiéu s6 c6 ba chit s6 khac nhau tao thanh tit cac s6 1, 2, 3, 4, 5, 6 ma cac s6 d6 nho
hon 3457 DS: 50

Loi giai.

S6 can lap c6 dang n = abe. Vin < 345 nén a < 3.

THI1. a = 3. Khi d6 n = 3be.
Vin < 345 nén b < 4.

+) b= 4. Khi d6 n = 34c.
Vin < 345 nén ¢ < 5. Do d6 ¢ ¢6 2 cach chon.

+) b < 4. Khi dé b c6 2 cach chon va ¢ ¢6 4 cach chon.
Suy ra ¢6 2+ 2-4 = 10 s6.

TH2. a < 3. Suy ra a c6 2 cach chon.
Khi dé6 ta c6 b ¢6 5 cach chon va ¢ ¢6 4 cach chon.
Suy ra ¢6 2-5-4 = 40 sb.

Vay ¢6 10 + 40 = 50 sb can lap. O

Bai 32. T cac chit s6 0, 4, 5, 7, 8, 9 lap dudc bao nhiéu s6 c6 bén chit s6 khac nhau 16n hon 50007
DS: 240
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Loi giai.
S6 can lap c6 dang n = abed.
Do n > 5000 nén a > 5. Suy ra a c6 4 cach chon.
Ta c6 b ¢6 5 cach chon.
¢ ¢6 4 cach chon.

d ¢6 3 cach chon.

Vay c6 4-5-4-3 =240 s6 can lap. O
Bai 33. Tit cac chit s6 0, 1, 2, 3, 4, 5 lap dudc bao nhiéu s6 c6 tdm chit s6, trong d6 chit s6 5 lap lai
dtng ba lan, cac chit s6 con lai 6 mit ding mot 1an? DS: 5880

Loi giai.

S6 can lap c6 dang n = Giaza3a4a506a703.
Trude tién ta coi ba chit s6 5 khac nhau.
Do a1 # 0 nén ay ¢6 7 cach chon.

Khi d6 ta c6 ag c6 7 cach chon.

as ¢6 6 cach chon.
a4 ¢6 5 cach chon.
as ¢6 4 cach chon.
ag ¢6 3 cach chon.
a7 ¢6 2 cach chon.
ag ¢6 1 cach chon.
Vay c67-7-6-5-4-3-2-1 = 35280 sb.

. . . 2
Do ¢6 ba chit sO0 5 nén moéi s6 dude tinh 3-2-1 = 6 lan nén c6 35280

= 5880 s6 can lap. O

Bai 34. Cho céac chit s6 1, 2, 3, 4, 5. Hay tinh tong tat ci céc s6 c6 nam chit s6 khac nhau duge tao
thanh tit cac chit s trén? DS: 3999960

Loi giai.
S6 can 1ap c¢6 dang n = abede.
Ta c6 a ¢6 5 cach chon.

b c6 4 cach chon.

¢ ¢6 3 cach chon.

d ¢6 2 cach chon.

e ¢6 1 cach chon.
Suy racé5-4-3-2-1 =120 s6 can lap.
M&i chit s6 1, 2, 3, 4, 5 ¢6 s6 lan xuat hién & cAc hang chuc nghin, hang nghin, hang tram, hang chuc, hang
don vi 1a nhu nhau nén téng céc s6 trén la
120

S ?-(1+2+3+4+5)-(104+103+102+10+1) = 3999960.

Bai 35. T cac chit s6 0, 1, 2, 3, 4, 5 lap dude bao nhiéu sd ¢6 nam chit sé6 khiac nhau théa man
(1) bat dau bing 123.

(2) khong bit dau bing 123.

DS: a) 6, b) 594

Lai giai.
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(1) S6 can lap c6 dang n = abede.
Do n bat dau bang 123 néna=1,b=2, c = 3.
Khi d6 d c6 3 cach chon va e ¢6 2 cach chon.
Suy ra c6 3-2 = 6 s6 can lap.

(2) Trude hét ta di tim sb cac s6 c6 nam chit s6 khac nhau duge lap tit cac chit s6 0, 1, 2, 3, 4, 5.
S6 can lap c6 dang n = abede.
Ta ¢6 a ¢6 5 cach chon.
b c6 5 cach chon.
¢ ¢6 4 cach chon.
d ¢6 3 cach chon.
e ¢6 2 cach chon.
Suyrac65-5-4-3-2 =600 sb.
M2 ¢6 6 s6 c6 nam chit s6 khac nhau duge 1ap tit cac chit s6 0, 1, 2, 3, 4, 5 bat dau bing 123 nén c6
600 — 6 = 594 s6 can lap.

O
Bai 36. C6 bao nhiéu s6 tit nhién 18 gom nam chit s6 khac nhau 1én hon 700007 DS: 4368

Lo giai.

S6 can lap c6 dang n = abede.

Do n > 70000 nén a > 7.

TH1. a € {7;9}. Suy ra a c6 2 cach chon.

Do n lé nén e € {1;3;5;7;9}. Ma e # a nén suy ra e c6 4 cach chon.
Khi d6 b c6 8 cach chon.

¢ ¢6 7 cach chon.

d ¢6 6 cach chon.
Vay c62-4-8-7-6 = 2688 sb.

TH2. a = 8. Suy ra a ¢6 1 cach chon.

Do n 1é nén e € {1;3;5;7;9}. Suy ra e c6 5 cach chon.
Khi d6 b c¢6 8 cach chon.

¢ ¢6 7 cach chon.

d ¢6 6 cach chon.
Suyrac61-5-8-7-6= 1680 sb.

Vay c6 2688 + 1680 = 4368 s6 can lap. ]
Bai 37. C6 bao nhiéu s6 tir nhién 1& c¢6 diing nam chit s6 sao cho trong médi s6 dé chit s6 ditng sau 16n
hon chit s6 ding lien truge? DS: 86

L3i giai.

S6 can 1ap c6 dang n = abede.
Theo gia thiét tacé 1 <a <b<c<d< esuyratacoe>5.
Vin las6 1é nén e € {5;7;9}.

THI1. e = 5.
Via<b<c<d<e=5néna=1,b=2,¢c=3,d=4.
Suy ra truong hop nay c6 1 s6 théa méan.

TH2. e=7.Suyral<a<b<c<d<6.
Trude tién, ta tim s6 cac sd c6 bon chit s6 khac nhau duge 1ap tit cac chit s6 1, 2, 3, 4, 5, 6 c6 dang
n1 = a1bic1d;y.
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Ta c6 a1 ¢6 6 cach chon.
b1 ¢6 5 cach chon.
c1 ¢6 4 cach chon.
dy ¢6 3 cach chon.
Suy ra c6 6-5-4-3 =360 sd.
V6i mdi bo bon chit s6 khac nhau (trong dé céc chit s6 déu khac 0), ta lap duge 4-3-2-1 = 24 s6 ¢6
bon chit khac nhau.
Vay c6 EY 15 bo ¢6 bon chit khac nhau duge 1ap tir cac chit s6 1, 2, 3, 4, 5, 6.
Véi mdi bo bon chit s6 khac nhau bat ki, ta ¢6 mot va chi mot cach xép sao cho chit s6 ditng sau 16n hon
chit s6 ding lién trudc.
Suy ra trudng hop nay c6 15 sb.

TH3. e=9.Suyral<a<b<c<d<8. Tuong ty nhu TH2, ta c6 8-7-6-5 = 1680 s6 c6 bon chit s6 khac
nhau dudc lap tit cic chit s6 1, 2, 3, 4, 5, 6, 7, 8.

1680 .
Suy ra truong hgp nay co o1 = 70 s0.
Vay c¢6 1+ 15+ 70 = 86 s6 can lap. O

BAI 2. CHINH HOP

A.  BAI TAP MAU

Bai 1. Cho tap hop A = {1,2,3,4,5,6,7}. C6 bao nhiéu s6 ty nhién gom nam chit s6 doi mot khac
nhau dugc lay ti tap hop A? DS: 2520

Loi giai.
S6 cac s6 ¢6 nam chit s6 doi mot khac nhau 14y ra tit tap A 1a s6 chinh hgp chap 5 clia 7 phan ti.
|

75! = 2520 s6. (]

Suy ra s6 cac s6 can tim la: A2 =

Bai 2. (6 t6i da bao nhiéu s6 dién thoai c6 bay chit s6 bat dau bang chit sé 8 sao cho:
(1) Céc chit 6 doi mot khac nhau.

(2) Céc chit 6 tity .

DS: a) 60480 b) 1.000.000

L&i giai.

(1) Goi n = G1aza3a4G5a6a7 1a s6 can tim.
Trong cac s tir nhién: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ta chon céc chit s6 doi mot khac nhau nén:
Vi a; = 8 nén chon 6 trong 9 chit s6 con lai 13 mot chinh hop chap 6 ctia 9 nén co AS = 60480 s6 dien
thoai.

(2) Céc chit s6 tity § nén

as ¢6 10 cach chon.
as ¢6 10 cach chon.
a4 ¢6 10 cach chon.
as ¢6 10 cach chon.
ag ¢6 10 cach chon.
a7 ¢6 10 cach chon.
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Suy ra c6 10-10-10-10-10- 10 = 105 = 1.000.000 s6 dién thoai.

Bai 3. C6 bao nhiéu s6 tu nhién c6 bén chit s6 doi mot khac nhau? DS: 4536

L3 giai.

S6 cac 86 ¢6 bon chit s6 doi mot khac nhau (tinh ca s6 0 ditng dau) béng s6 chinh hop chap 4 ctia 10 1a A3, s6.
S6 céc s6 ¢6 bon chit s6 khac nhau va ¢ chit s6 0 ditng dau 1a mot chinh hop chap 3 clia 9 bing A3 sb.

S6 cac sb can tim la: Af) — A3 = 5040 — 504 = 4536 s6. O

Bai 4. Cho cac s6 0, 1, 2 .3, 4, 5. Hay tim tat ca cac s
(1) C6 sau chit s6 doi mot khac nhau.

(2) C6 ba chit s6 doi mot khac nhau.

DS: a) 600 b) 100

Loi giai.

(D) Goi n = Grazazasasag 1a sd can tim.
S6 cac s tir nhién c6 sau chit s6 khac nhau duge chon trong sau chit s6 da cho 1a s6 chinh hop chap 6
ctia 6 bing AS.
S6 céc s6 6 sau chit s6 khac nhau ¢6 chit 6 0 ding dau bing s6 chinh hop chap 5 ciia 5 1a A2.
S6 cac sb can tim la A§ — A3 = 720 — 120 = 600 sb.

(2) Goi n = Gazas la sb can tim.
Chon ba sb trong sdu s6 1a mot chinh hgp chap 3 ctia 6 nén c6 Ad sb.
S6 cac s6 ¢6 ba chit s6 khac nhau c6 chit s6 0 ditng dau la mot chinh hop chap 2 ciia 5 béng AZ.
S6 cac s6 can tim bang A3 — A2 = 120 — 20 = 100 s6.

U
Bai 5. Tirsau chit s6 0, 1, 3, 5, 7, 9 c6 thé lap dugc bao nhiéu s6 tir nhién gdm bén chit s6 khac nhau
va khong chia hét cho 57? DS: 192
L giai.

Goi n = ajazazay 1a s6 can tim.

Vi n khong chia hét cho 5 = a4 phai khac 0 va khéc 5.

Ta ¢6 4 cach chon ay (chon 1, 2, 7, 9), ¢6 4 cach chon a3 v c6 A2 cach chon @zas.

Suy ra ta c6 4-4- A2 =192 s6 thod man yéu cau bai toan. O

Bai 6. Tir cac chit s6 0, 1, 2, 3, 4, 5, 6 c6 thé lap dude
(1) bao nhiéu s6 tit nhién chin c6 4 chit 6 khac nhau?

(2) bao nhiéu s6 tu nhién 1& ¢6 5 chit s6 khac nhau?

DS: a) 420 b) 900

Lai giai.

(1) Goi n = Grazazaz 1a s6 can lap. Vi n chin suy ra a4 phai 14 0, 2, 4, 6.
Cach 1: a4 c6 4 cach chon.
C6 A cach chon ajazag suy ra c6 4 - A} s6 chin c¢6 bon chit s6 khac nhau (tinh ca trudng hop a; = 0).
Bay gid ta phai tim trong 4 - A3 s6 d6 c6 bao nhieu s6 bat dau biang s6 0.
V6i a1 = 0 thi a4 ¢6 3 cach chon.
Co Ag cach chon azas.
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Suy ra c¢6 3 - A3 s6 chdn c6 bon chit s6 khac nhau bat dau béng chit s6 0.
Vay c¢6 thé lap duge 4 - A3 — 3+ AZ = 480 — 60 = 420 s6 tu nhién chin c6 4 chit s6 khac nhau.
Cach 2: Vé6iay =0, ag c6 1 cach chon.
a1 ¢6 6 cach chon.
Co Ag cach chon azas.
Suy racé 1-6- A2 s6 thod man.
V6i aq # 0, aq c6 3 cach chon.
aj c6 5 cach chon (vi a1 # 0).
Céo Ag cach chon azas.
Vay c6 thé lap duge 1-6- A2 +3-5- A2 = 120 + 300 = 420 s6 thod man yéu cau.
Cach 3: C6 A% s6 cac 6 c6 4 chit s6 khac nhau (tinh ci s6 0 ding dau).
C6 A} 6 cic s6 ¢6 bon chit s6 khac nhau bat dau bang chit s6 0.
Suy ra c6 A2 — A2 = 720 s6 cic s6 c6 bon chit s6 khac nhau.
Bay gio ta tim trong 720 s trén c6 bao nhiéu s6 18 c¢6 bon chit sé6 khac nhau.
Vi n 1é suy ra a4 phai la 1, 3 ho#ic 5 nén a4 c6 3 cach chon.
aj ¢6 b cach chon vi (vi a; # 0).
Co A% cich chon @zas.
Suy ra c6 3-5- A2 =300 s6 18 c6 bén chit s6 khac nhau.
Vay c6 tat cd 720 — 300 = 420 s6 chén c¢6 bon chit s6 khac nhau.
(2) Goi n = a1azazazas la sé can tim
n 1é nén as phéi 1a 1, 3 hodc 5 nén a5 ¢6 3 cach chon.
C6 A{ céch chon aazazas.
Suy ra c6 3 - A¢ 56 18 ¢6 bén chit khac nhau(tinh ci s6 0 ding dau).
Bay gid ta phai tim trong 3 - A¢ ¢6 bao nhiéu s6 1é ¢6 nam chit s6 khac nhau bat dau bang 6 0.
Ta c6 a5 ¢6 3 cach chon.
Co A% cach chon asazaa.
Suy ra c6 3-Af —3- A3 = 1080 — 180 = 900 s6 thoa man yéu cau bai toan.
U
Bai 7. C6 bao nhiéu s6 c6 ba chit s6 khac nhau tao thanh tit cac chit s6 1, 2, 3, 4, 5, 6 ma cac s6 do6
nho hon s6 3457 DS: 50
Loi giai.
Goi n = arazas 1a sb6 can tim.
Cach 1:

n < 345 = a; chi c¢6 thé 1a 1, 2, 3.

+ Trudng hgp 1: a; = 1 thi n = Tagas nén c¢6 A2 cach chon 1@zas.

+ Trudng hgp 2: a1 = 2 thi n = 2aza3 nén c6 A2 cach chon azas.

+ Truong hop 3: a; = 3 thi n = 3asas.

Véi as = 1 hodc ags = 2 thi a3 ¢6 4 cach chon suy ra c¢6 2 -4 = 8 s6 n.

Véi as = 4 thi n = 34as suy ra a3 c6 2 cach chon 1a 1 hosic 2 nén c6 2 sb n.
Vay c6 tat cd AZ + AZ 4+ 8+ 2 = 50 s6 thod mén yéu cau bai toan.

Cach 2:

C6 A2 s6 céc 86 ¢6 ba chit s6 khac nhau.

Bay gio ta phai tim trong A$ ¢6 bao nhiéu s6 c¢6 ba chit s6 khac nhau 16n hon hodc bing s6 345.

+ Néu n = 34as, thi a3 c6 2 cach chon 1a 5 hodc 6 nén c6 2 s6 can tim khong nhé hon 345.

+ Néu n = 3bas thi ag c6 4 cach chon nén c6 4 s6 can tim 16n hon 345.

+ Néu n = 36as thi ag c6 4 cach chon nén c6 4 sb can tim 16n hon 345.

+ Néu a; 1a 4, 5, 6 thi a; ¢6 3 céch chon va c6 A2 cach chon @zaz nén c¢6 3 - A2 s6 can tim 16n hon 345.
Vay 6 A3 — (24+4+4+3-A%) =120 — 70 = 50 s c6 ba chit s6 khac nhau va nhé hon 345.

Bai 8. C6 bao nhiéu s6 tu nhién cé bén chit sé khac nhau chia hét cho 5? DS: 952
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Loi giai.
Goi n = ajazazaq 1a sé can tim. Vi n chia hét cho 5 nén a4 chi ¢6 thé 1a 0 hoac 5.
Cach 1:
a4 ¢6 2 cach chon (chon 0 hoic 5).
Co AS cach chon ajaszas.
Suy ra c6 2 - A3 s6 ¢6 bon chit s6 chia hét cho 5 (tinh ca truong hop c6 s6 0 ding dau).
Bay gio ta phai tim trong 2 - A3 ¢6 bao nhiéu s6 c6 bén chit s6 khac nhau chia hét cho 5 va ¢6 chit 6 0 ding
dau, lic nay
a4 ¢6 1 cach chon.
a1 ¢6 1 cach chon.
Co A% cich chon azas.
Vay ¢6 tat cd 2- A3 —1-1-A2 = 952 56 thod man yéu cau bai toan.
Cach 2:
C6 A%, s6 cac s6 c6 bon chit s6 khac nhau.
C6 A3 s6 céc 86 ¢6 bon chit s6 khac nhau bat dau bang s6 0.
Suy ra c6 A}, — Aj s6 c6 nghia c6 bon chit s6 khac nhau.
Bay gio ta tim s6 cac s6 c6 bon chit s6 khac nhau va khong chia hét cho 5.
n khong chia hét cho 5 nén a4 phai khac 0 va khic 5 nén a4 c6 8 cach chon.
ay ¢6 8 cach chon (vi a; # 0).
Co A% cich chon azas.
Suy ra c6 8- 8- A2 86 cac s6 ¢6 bon chit s6 khac nhau va khong chia hét cho 5.

Vay c6 tat cd Ay — A3 — 88 A2 = 952 s6 thod man yéu cau bai toan. O
Bai 9. Cho tam chits6 0, 1, 2, 3, 4, 5, 6, 7. Tit tam chit s6 trén c6 thé lap duge bao nhieu s6 mdi sb c6
bon chit s6 doi mot khac nhau va khong chia hét cho 10. DS: 1260

Loi giai.

Goi n = ajazazaz 1a sb6 can lap.

n khong chia hét cho 10 nén a4 phai khac 0.

Cach 1:

a4 ¢6 7 cach chon.

ay ¢6 6 cach chon.

Céo A% cach chon asagz.

Suy ra c6 67 A2 = 1260 s6 thod man yéu cau bai toan.
Cach 2:

C6 Ag s6 c6 bon chit s6 khac nhau (tinh ca s6 0 ding dau).
C6 A2 s6 ¢6 bon chit s6 ¢6 chit s6 0 ding dau.

C6 A2 s6 bon ¢ chit s6 va chia hét cho 10.

Vay c6 tat cd Ag — A3 — A2 = 1260 s6 thoa man yéu cau bai toan. O

Bai 10. Hdi tit 10 chit s6 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ¢6 thé thanh lap dudc bao nhiéu s6 gom sau chit s6
khac nhau sao cho trong céc chit s6 d6 c6 mit cic chit s6 0 va 17 DS: 42000

Loi gidi.

Goi n = aiasaszazasag 1a s6 can tim

Cach 1:

+ Néua; =1thin= lasasagasag.

C6 5 vi tri cho chit sé 0.

Suy ra c6 5 - Ag s6 n thod man yéu cau.

+ Néu as = 1 thi n = a1lazasasas.

C6 4 vi tri cho chit 86 0 (vi a1 # 0).

C6 Af céach chon bén chit s6 con lai.

Suy ra c6 4 - A3 s6 n thod man.

+ Néu mot trong cac chit sé a3, a4, as, ag bang 1 thi ciing tuong tit nhu as = 1.
Vay c6 tat cd 5+ A +4- Al -5 = 8400 + 33600 = 42000 s6 thod min yéu cau bai toan.
Cach 2:
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Trong n ¢6 A2 vi trf cho hai chit $6 0 va 1 (tinh c& trudng hgp s6 0 ding dau).

Céo Ag cach chon 4 vi tri con lai.

Suy ra ¢6 A2 - Al s6 c6 sdu chit s6 khac nhau c6 chita hai chit 6 0 va 1.

Bay gid ta tim trong A2 - A$ c6 bao nhiéu s6 c6 chit s6 0 ditng dau.

Lic nay, s6 0 ¢6 1 vi tri.

C6 Al vi trf cho chit s6 1.

Céo A‘S1 cach chon 4 vi tri con lai.

C6 1- A} - A} s6 c6 6 chit s6 khac nhau bat dau bang chit s6 0 va chita s6 1.

Vay c6 tat cd AZ- A3 —1-Al. Al = 50400 — 8400 = 4200 s6 thod man yéu cau bai toan.
Cach 3:

+ C6 AY, s6 cac s6 ¢6 sau chit s6 khac nhau, trong d6 c6 chita Aj s6 bat dau bing chit s6 0.
+ 06 A§ 6 cic 86 ¢6 sdu chit s6 khac nhau khong chita chit s6 0 va 1.

+ C6 A3 sb ¢6 sau chit s6 khac nhau luon chita 1 nhung khong chita chit s6 0.

+ C6 5+ A 86 c6 sau chit s6 luon chita 0 nhung khong chita chit s6 1.

Do d6 c6 tat cd Ay — AJ — AS —6- A — 5- A3 = 42000 s6 thod méan yéu cau bai toan.

Bai 11. Cho tap hop E = {0;1;2;3;4;5;6;7;8;9}
(1) Hbi ¢6 bao nhieu tap hgp con ctia E c6 chit s6 97

(2) Hbi ¢6 bao nhieu s6 ti nhien gom nam chit s6 khac nhau lay tit £ ma chia hét cho 57

DS: a) 512 b) 5712

Lai giai.

(D) Tap E1 = E\ {9} ={0;1;2;3;...;8} c6 sb tap con la 2°.
Mbi tap con dé thém chit s6 9 tré thanh mot tap con clia E c¢6 chita s6 9. Suy ra s6 tap con clia E c6
chita 9 chinh bang 2° = 512.

(2) Goi n = G1aza3a40a5 1a s6 can tim.
Vi n chia hét cho 5 nén as chi ¢6 thé 1a 0 hosc 5.
+ Trudng hop 1: véi a5 = 0, ta c6 A s6 c6 céch chon arazazaz nén c6 -Ag sé ¢6 nam chit s6 khac nhau
¢6 chit 86 0 & cudi cling .
+ Truong hgp 2: véi a5 = 5, khi dé ¢6 8 cach chon a; va Ag cach chon asagzay.
Suy ra c¢6 8 - A3 86 ¢6 nam chit s6 khac nhau va c6 chit s6 5 & cudi ciing.
Vay c6 tat cd Ag + 8- A = 5712 s6 thod man yéu cau bai toan.

O
Bai 12. Véi cac chitsé 1, 2, 3, 4, 5,6, 7, 8, 9 ¢6 thé lap dude bao nhiéu s6 chin cé ba chit s6 khac nhau
va khong 16n hon 7897 bS: 171
Loi giai.

Goi n = ajazaz 1a s6 can tim.
Vi n chin nén as chi c6 thé 1a 2, 4, 6 hoac 8.
Vi n khong 16n hon 789 nén a; chi c6 thé 1a 1, 2, 3, 4, 5, 6 hoiic 7.
Cach 1:
+ Néu a; chin thi ta c6 3 cach chon a;.
Cé6 3 cach chon ag.
Co 7 céach chon as.
Suy ra c6 3 -3 -7 sd thod man.
+ Néu a; 18 thi ta c6 4 cach chon ay.
C6 4 cach chon ag.
C6 7 cach chon as.
Suy ra c6 4 -4 -7 s6 thod man.
+ Néu a; = 7. Khi d6 n = Tagaz va n > 789 thi as = 9 nén suy ra az c6 4 cach chon.
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Suy ra c6 4 s6 16n hon 789 c6 3 chit s6 va bat dau bang chit s6 7.
Vay c6 tat cd 3-3-7+4-4-7—4 =171 s6 thod man yéu cau bai toan.
Cach 2:
+ Néu aq chin suy ra c6 3 cach chon a;.

C6 3 céach chon as.

Va cé A% cAch chon as.
Suy ra c6 3 -3 - Al sb.
+ Néu aq 18 va a1 # 7 thi c6 3 cach chon ay.

C6 4 cach chon ag.

Va c6 A% cach chon as.
Suy ra c6 3 -4 - Al sb.
+ Khi a1 =7, n = Tasas.
Suy ra c6 4 cach chon as.
C6 6 cach chon ay (viag #9).
Suy ra c6 4 -6 = 24 sb.

Vay c6 tat cA 3-3- AL +3-4- Al +4.6 =171 s6 thod man yeu cau bai todn.

Cach 3:
C6 4 - AZ s chén c6 ba chit s6 khac nhau.
Bay gio ta tim s6 chin c6 ba chit s6 khac nhau 16n hon 789.
Vin > 789 nén a; chi c6 thé 1a 7, 8 hoac 9.
Vi n chin nén as chi c¢6 thé 1a 2, 4, 6 hoac 8.
+ Truong hop 1: Néu a; = 7 thi n = Tasaz ma n > 789 suy ra ag c¢6 4 cach chon nén c6 4 s6 thoa méan.
+ Truong hop 2: Néu a1 = 8, ¢6 3 cach chon as va co A% cAch chon ag nén c6 3 - A% s6 thod man.
+ Truong hop 3: Néu a1 = 9, ¢6 4 cach chon as va co A% cach chon as nén cé 4 - A% s6 thod man.
Vay c6 4 +3- Al +4. Al =53 56 chén 16n hon 789.
Suy ra c6 tat cd 4 - A2 — 53 = 224 — 53 = 171 s6 chéin ¢6 ba chit s6 khac nhau khong 16n hon 789.
Cach 4:
C6 A3 s6 c6 ba chit 6 khac nhau.
C6 (4+3-A%+4-Al) s6 chdn c6 ba chit s6 khac nhau 16n hon 789.
C6 5+ A2 $6 1 ¢6 ba chit s6 khéac nhau.
Vay c6 A — (4+3-Al) —5- A2 = 171 s6 chn c¢6 ba chit s6 khéc nhau khong 16n hon 789. O

Bai 13. C6 t6i da bao nhiéu s6 dién thoai c6 bay chit s6 bat dau bing sd 8 sao cho

(1) Céc chit s6 doi mot khéac nhau. DS: 60480 s6
(2) Céc chit b tuy . DS: 10° s6
Loi giai.

Goi sb dién thoai c6 bay chit s6 14 ajasazasasagar.
(1) Céc chit s6 doi mot khéac nhau.
— a1 = 8 ¢6 1 cach chon.
— Chon sau s tit chin s6 con lai sap vio 6 vi trf con lai c6 A§ = 60480 céch chon.
Theo quy tac nhan ta c6 60480 sb.
(2) Céc chit 6 tity .
— a1 = 8 ¢6 1 cach chon.

— MBGi vi tri con lai déu c¢6 10 cach chon.
Theo quy téc nhan ta c6 10 = 1000000 sb.

Bai 14. C6 bao nhiéu s6 tu nhién c6 tam chit s6 khac nhau? DS: 1632960 s6

Loi giai.
Goi s6 tu nhién c6 tam chit s6 khac nhau 1& ajazazasasagaras.
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— a1 # 0 ¢6 9 cach chon.

— Chon béy s6 tit chin s6 con lai sip vio 7 vi trf con lai c6 AJ = 181440.
Theo quy tic nhan ta c6 9 - 181440 = 1632960 s6.

U
Bai 15. Titcacs6 0, 4, 5, 7, 8, 9 ¢6 thé lap dude bao nhiéu sbé tu nhién c¢6 bén chit s6 khac nhau 16n
hon 50007 DS: 240 sb
L3 giai.
Goi sb tu nhién c6 bén chit s6 théa man yéu cau la arasazas. Do s6 ty nhién nay 16n hon 5000 nén
— ay ¢6 4 cach chon tir tap {5,7,8,9}.
— Ba chit s6 con lai tity ¥, nén ta can chon 3 s6 tit 5 chit s6 con lai sip vao 3 vi tri con lai c6 A3 = 60.
Theo quy tac nhan ta c6 4 - 60 = 240 so.
U
Bai 16. Tt cac s6 0, 1, 2, 3, 4, 5. Tim cac s6 c6 nam chit s6 khiac nhau théa man
(1) Khong b&t dau bang 123. DS: 594 s6
(2) Khong tan cung bing 4. DS: 504 sb
Loi giai.
Goi s6 tu nhién c6 nam chit s6 khac nhau 1 ajazazasas.
(1) Khong bit dau bang 123.
— S6 ¢6 nam chit s6 khac nhau c6 A — A2 = 600 sb.
— S6 ¢6 nam chit s6 khac nhau bat dau bang 123 ¢6 A3 = 6 s6.
Khi d6 s6 tu c6 nam chit s6 khiac nhau khong bat dau béi 123 ¢6 600 — 6 = 594 sb.
(2) Khong tan ciing bang 4.
— S6 ¢6 nam chit s6 khéc nhau ¢6 A3 — A2 = 600 s6.
— S6 ¢6 nam chit s6 khac nhau c6 chit s6 tan ciing 1a 4 ¢6 Az — A} = 96 6.
Khi d6 s6 ty nhién c6 nam chit s6 khac nhau khong tan cing bang 4 ¢6 600 — 96 = 504 s6.
O
Bai 17. Tu cac chit s6 1, 2, 3, 4, 5, 6, 7. Hay tim tat ci cic sd c¢6 ba chit s6 doi mot khac nhau dong
thoi s6 d6 16n hon 300 va nhé hon 600. DS: 90 s6
L3 giai.

Goi s6 tu nhién c6 ba chit s6 1a @jazaz. Do s6 tu nhién nay cé ba chit s6 khac nhau doi mot khic nhau va s6
d6 16n hon 300 va nhé hon 600.

— ay ¢6 3 cach chon tir tap {3,4,5}.

— Hai chit s6 con lai tity ¥, nén ta can chon hai s6 tit sau s6 con lai sip vao 2 vi tri con lai ¢6 A2 = 30 s6.
Theo quy tac nhan ta c6 3 - 30 = 90 so.

0
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Bai 18. Hdi tit mudi chits6 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ¢6 thé lap dugc bao nhiéu s6 gom sau chit s6 khac
nhau, sao cho trong cac chit s6 d6 c¢6 mat cac chit s6 0 va 1. DS: 42000 s6

L3 giai.

Gia st mdi mot chit s6 trong s6 tir nhién c6 6 chit s6 1 1 vi tri.

Chon 1 vi trf cho 86 0 ta c6 5 cach chon (vi s6 0 khong thé ding dau).
Chon 1 vi trf trong 5 vi tri con lai cho chit s6 1 ta c¢6 5 cach chon.
Chon ngau nhién 4 chit s6 va sdp xép vao 4 vi trf con lai ta c6 Ag.

Theo quy tdc nhan, ta c6 5 x 5 x Ai = 42000. O
Bai 19. Hay tim tat cd nhitng s6 tu nhién 1& gom nam chit s6 khac nhau 16n hon 70000.  DS: 4368 sb
Loi giai.

Goi sb6 tu nhién can tim c6 dang aiasazasas.
Truong hgp 1. Chon ay € {7,9}.

— Chon s6 a; ¢6 2 cach chon.
— Chon s6 a5 € {1,3,5,7,9} \ {a1} ¢6 4 cach chon.
— Chon 3 chit 86 con lai tir {0,1,2,3,4,5,6,7,8,9} \ {a1,a5} c6 A3 cach chon.

Theo quy tdc nhan, ta c6 2 x 4 x A3 = 2688 sd.
Truong hgp 2. Chon a; = 8.

—— Chon chit s6 a7 ta c¢6 1 cach chon.
— Chon chit s6 a5 € {1,3,5,7,9} ¢6 5 cach chon.

— Chon 3 chit s6 con lai khac ag, as ta c¢6 Ag cach chon
Theo quy tic nhan, ta c6 1 x 5 x A3 = 1680 cach chon.

Theo quy tac cong, ta c6 2688 + 1680 = 4368 s6 tu nhién thda man yéu cau. O

Bai 20. Cho cac s6 0, 1, 2, 3, 4, 5, 6. Hay lap cac s6 c¢6 bon chit s6 khac nhau doi mot sao cho

(1) Ludn c6 mit chit s6 6 va chit s6 hang tram 13 4. DS: 52 56
(2) Mot trong hai s6 dau tién 1a 3 va n6 1a s6 chia hét cho 5. DS: 76 s6
Loi giai.

Goi s6 ty nhién can tim c6 dang ajasasay.
(1) Ta xét 2 truong hop sau

Trusng hop 1. a; =6.

Chon a1 = 6 c6 1 cach chon, chon chit s6 as = 4 ta c6 1 cach chon. Chon 2 chit s6 con
lai tir {0,1,2,3,5} ta c6 AZ.
Do d6, ta c6 1 x 1 x A2 = 20.

Trudng hop 2. a; # 6. Chon s6 a1 € {1,2,3,5} ¢6 4 cach chon, chon chit s6 as = 4 ta ¢6 1 céch chon.
Chon 6 € {as,as} ¢6 2 cach chon. Chon 1 chit s6 con lai tit {0,1,2,3,5}\ {a1} ¢6 4 cach
chon.

Do d6: 4 x 1 x 2 x4 = 32 cach chon. Vay c6 20+ 32 = 52 s6 tir nhién théa man yéu cau.

(2) Ta xét 3 truong hop sau

Trudng hop 1. a; = 3 c6 1 céch chon.
as € {0,5} c6 2 cach chon.
Véi chit 86 az, as ta c6 A2 cich chon.
Theo qui tdc nhan ta c¢6 1-2- A2 = 40 sé.
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Trusng hop 2. as = 3 ¢6 1 cach chon.
aq = 0 cb6 1 cach chon.
V6i chit 6 ay, a3 ta c6 AZ céch chon.
Theo qui téc nhan ta c6 1-1-A2 = 20 sb.
Trusng hop 3. as = 3 ¢6 1 cach chon.
ags =5 ¢6 1 cach chon, a; # 0 ¢6 4 cach chon va as ¢6 4 cach chon.
Theo qui tic nhan ta c61-1-4-4 = 16 so.

Theo qui tac cong ta c6 40 + 20 + 16 = 76 s6 tu nhién théa man yéu cau.

O
Bai 21. Véi céac chit s6 0, 1, 2, 3, 4, 5, 6 c6 thé lap dugc bao nhiéu s6 chin gom nam chit s6 doi mot
khac nhau, trong d6 chit s6 dau tién phai khac 0. DS: 1260 s6
Loi giai.
Goi s6 ty nhién can tim c6 dang aiazaszazas.
(1) Truong hgp 1: a5 = 0.
Chon s6 as c6 1 cach chon.
Chon 6 a1 € {1,2,3,4,5,6} ¢6 6 cach chon.
Chon 3 chit 86 ag, as, ay tit {0,1,2,3,4,5,6} \ {a1,as} co A.
Do d6 ¢6 1 x 6A3 = 360 cach.
(2) Trudng hop 2: as € {2,4,6}.
Chon s6 as ¢6 3 cach chon.
Chon s6 a1 € {0,1,2,3,4,5,6} \ {0,a5} c6 5 cach chon.
Chon 3 chit s6 ag, ag, aq tit {0,1,2,3,4,5,6} \ {a1,a5} c6 A3.
Do d6 ¢6 3 x 5 x A3 = 900 cach. Vay c¢6 360 + 900 = 1260 s6 ti nhién théa man yeu cau.
O

Bai 22. C6 bao nhiéu sé tu nhién cé sau chit s6 khac nhau sao cho

(1) N6 la s6 tu nhién chin va chit s6 dau tien la chit s6 187 DS: 4200 s6
(2) Trong d6 c6 ding ba chit s6 1& va ba chit s6 chin (chit s6 dau tien khac 0)? DS: 64800 sb
Loi giai.

(1) Goi sb tu nhién can tim c¢6 dang arazazasasag.
Chon s6 a; € {1,3,5,7,9} ¢6 5 cach chon.
Chon s6 ag € {0,2,4,6,8} ¢6 5 cach chon.
Chon cic chit s6 ag, as, ad, as tit {0,1,2,3,4,5,6,7,8,9} \ {a1,as} c6 Aj = 1680 sb.
Do d6 ¢6 5 x 5 x 1680 = 42000 s6 tir nhién thdéa méan yéu cau bai toan.

(2) Goi s6 tu nhién can tim c6 dang aaza3a40506.
Chon 3 chit s6 18 va 3 chit s6 chén tir tap hop {0,1,2,3,4,5,6,7,8,9} va sdp xép lai thanh mot s6 c6 6
chit s6 (chit s6 a1 ¢6 thé 1a 0) ta c6 C3 x C x 6! = 72000 sb.
Ta xét truong hop a; = 0 khi d6 ta chi chon 3 chit s6 18 va 2 chit s6 chén tu tap hop {1,2,3,4,5,6,7,8,9}
va sép xép lai thanh mot s6 ¢6 5 chit s6 (do a; = 0) ta co6

C3 x €3 x 5! = 7200 sb.

Vay c6 72000 — 7200 = 64800 s6 tu nhién théa yéu cau.

Bai 23. Cho cac chit s6: 0, 2, 4, 5, 6, 8, 9.

(1) Héi c6 thé lap duge bao nhiéu s6 ¢6 ba chit s6 ma trong mdi s6 cac chit s6 khac nhau? DS: 180
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(2) Hai c6 thé lap dugc bao nhieu s6 ¢6 bén chit s6 khac nhau, trong d6 nhét thiét phai c6 mit chit s6 57 DS: 420

L&i giai.

(D) Goi @ = abc 1a s6 can tim.
a ¢6 6 cach chon do a # 0.
b c6 6 cach chon.
c ¢6 5 cach chon.
Vay ¢6 6-6-5 =180 s6 7 can tim.

(2) Goi m = abed 1 s6 can tim.

TH 1. Chon a =5 ¢6 1 cAch chon.
b ¢6 6 cach chon.
c ¢6 5 cach chon.
d c6 4 cach chon.
Trong truong hop nay ¢6 1-6-5-4 = 120 s6 7 can tim.

TH 2. Chon b =5 ¢6 1 cach chon.
a#5vaaz£0coH cach chon.
c ¢6 5 cach chon.
d ¢6 4 cach chon.
Trong truong hop ndy ¢c6 1-5-5-4 = 100 s6 7 can tim.

Tuong ty moéi trudng hgp ¢ = 5, d = 5 déu c¢6 100 s6 7 can tim.

Vay c6 tat cad 120 4+ 100 + 100 + 100 = 420 s6 7 can tim. O

Bai 24. Cho 5 chitsb: 0, 1, 2, 3, 4. Tit 5 chit s6 d6, c6 thé lap dudge bao nhiéu chit s6 chin c¢é 5 chit s6
sao cho trong mdi s6 d6, mdi chit s6 trén c6 mat mot lan? DS: 60

Loi giai.
Goi n = abede 1a s6 can tim.

TH 1. Chon e =0 ¢6 1 cach chon.
a ¢6 4 cach chon.
b c6 3 cach chon.
¢ ¢6 2 cach chon.
d ¢6 1 cach chon.
Trong trudng hop ndy ¢61-4-3-2-1 =24 s 7 can tim.

TH 2. Chon e = 2 hodc e = 4 ¢6 2 cach chon.
a # 0 va a # e c6 3 cach chon.
b c6 3 cach chon.
¢ ¢6 2 cach chon.
d ¢6 1 cach chon.
Trong trudng hop nay ¢62-3-3-2-1 =36 s 7 can tim.

Vay c6 tat ca 24 + 36 = 60 sd m can tim. O

BAI 3. HOAN VI

Dinh nghia 1. Cho truéc mot tap hgp c6 n phan tit. Khi sip xép cac phan tit clia chiing canh nhau ta c6
duge mot day n phan ti ciia tap hgp da cho va goi né 1a mot hoan vi ciia n phan ti da cho.
Khi dé: S6 cac hoan vi khac nhau ctia mot tap hgp n phan tit 1a P, = nl.
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A.  BAI TAP MAU

Bai 1. Tinh s6 cac s6 c6 nam chit s6 duge viét bdi ding nam chit s6 1, 2, 3, 4, 5. DS: 120
L3 giai.

S6 cac s6 6 nam chit sd duge viét béi ding nam chit s6 1, 2, 3, 4, 5 chinh 14 s6 hoan vi khac nhau cia 5 phan
tit va bang P5 = 5! = 120. O
Bai 2. Cho tap hop A = {2,4,6}. S6 cac diém trong khong gian (Oxyz) ¢ toa do khac nhau thudc tap
A 1a bao nhiéu? PS: 6

Loi giai.

S6 cac diém trong khong gian (Ozyz) ¢ toa do khac nhau la s6 hoan vi clia 3 phan tit trong tap A va bing
P3 =3!=6. O
Bai 3. Tinh s6 cac s6 ¢6 nam chit s6 duge viét bdi ding nam chit s6 1, 2, 3, 4, 5 trong d6 ba chit s6 dau
13 ba, chit s6 1é va hai chit s6 cudi 1a hai chit s6 chan. DS: 12

Loi giai.

S6 cach sap xép ba chits6 1é 1, 3, 5 14 3! = 6.
S6 cac sO chan dugce viét béi ding hai chit s6 chin 2, 4 13 2! = 2.
Do d6 s6 cac sd can tim théa man dé bai la 3!- 2! = 12. O

Bai 4. Cho cacs6 0, 1, 2, 3, 4, 5. C6 thé lap dudc bao nhiéu sé gdm tam chit s6 trong d6 chit s6 5 lap
lai ba lan, cac chit s6 con lai c6 mat ding mot 1an? DS: 5880

Loi giai.
Gol T = a1aza3azasagaras.
Trong 7 chit s6 5 ¢c6 mat ba lan nén ta ghi thém: 0, 1, 2, 3, 4, 5, 5, 5.

Céach 1. ay ¢6 7 cach chon (vi a1 # 0)
as ¢6 7 cach chon.
asg c6 6 cach chon.
a4 ¢6 5 cach chon.
as c6 4 cach chon.
ag ¢6 3 cach chon.
a7 ¢6 2 cach chon.
ag ¢6 1 cach chon.
=¢c61-2-3-4-5-6-7-7= 5880 s6.
Dé ¥ riang trong @ s6 5 c¢6 miit ding ba lan nén méi khi ta hoan vi 3 chit s6 nay thi s6 @ van khong
doi.
.. s ... 35820
Vay s0 céc s can tim la

A T 5880 so 7.

Cach 2. Chon tam s6 vao tam vi tri 1a mot hoan vi ctia 8 phan ti ¢6 8!.
C6 7! s6 cac s6 bat dau bang chit so 0.
C6 3! lan hoan vi 3 chit s6 5 ma n van khong doi.

17l
= 5880 s0.

3!

Vay sb céc s6 can tim 1a

O

Bai 5. Tit cac chits6 0, 1, 2, 3, 4, 5, 6 thiét lap tat ca cac sd c6 sau chit s6 khac nhau. Héi trong tat ca
cac chit s6 da thiét lap dude c¢6 bao nhiéu chit s6 ma hai chit s6 1 va 6 khong ditng canh nhau? Ds: 480

Loi giai.
Cé6 6! = 720 s6 c6 sau chit s6 khac nhau.
Bay gio ta tim s6 cac s6 c6 hai chit s6 1 va 6 ditng canh nhau.
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Hai s6 1 va 6 ditng canh nhau ta xem nhu mot khéi thong nhat.

Khéi thong nhat nay cting véi bon chit sd con lai ta c6 5! = 120 sb.

Mbi lan ta hoan vi hai chit s6 1 va 6 ta sé c6 2! s méi.

Nén ta c6 5! 2! = 240 s6 c6 6 chit s6 khac nhau c¢6 hai chit s6 1 va 6 diing canh nhau.

Vay c6 720 — 240 = 480 sb can tim. O

Bai 6. Nguoi ta viét cic s6 c6 6 chit s6 bing cac s6 1, 2, 3, 4, 5 nhu sau: Trong méi s6 duge viét c6 mot
chit s6 xuat hién hai lan con cac chit s6 khac xuat hién mot lan. Hbi c6 bao nhiéu s6 nhu vay? DS: 1800

Loi giai.
Vi ¢6 mot chit s6 xuat hién hai 1an nén s6 cac s6 dude 1ap 1a mot hoan vi ¢6 lap lai ciia 6 phan t nén bang
6! .
o= 360 so.
Vi ¢6 nam chit s6 nén c6 tat cd 1a 360 - 5 = 1800 sb.
O
Bai 7. Nguoi ta xép ngau nhién 5 14 phiéu thi tu tit 1 dén 5 canh nhau.
(1) C6 bao nhieu cach xép dé cac phiéu sé chiin luon & canh nhau? DS: 48
@ C6 bao nhiéu cach xép dé cac phiéu phan thanh hai nhém chin 1& rieng biet? bS: 24
Loi giai.
(1) Trong 5 phiéu thit tuy tit 1 dén 5 ¢6 hai phiéu mang s6 chiin va ba phiéu mang s6 1é.
Hai phiéu s6 chn luon & canh nhau ta xem nhu mot khéi thong nhéat.
Khéi théng nhat nay ciing véi ba phiéu 1é con lai ta sé c6 4! cach sap xép.
Mbi 1an ta hoan vi 2 phiéu s6 chin ta sé c6 2! cach sap xép mdi.
Vay c6 4! - 2! = 48 cach sap xép.
(2) C6 2! cach sip xép cac phiéu s6 chin.
C6 3! cach sap xép céac phiéu s6 18.
C6 2! cach sap xép mdi khi ta hoan vi 2 nhém chén, 1é.
Vay c6 2! - 3! 2! = 24 cach sap xép.
U

Bai 8. Trong mot phong hoc c¢6 hai ban dai, méi ban c¢6 5 ghé. Ngudi ta mudn sip xép chd ngdi cho 10
hoc sinh gdm 5 nam va 5 nit. Héi c6 bao nhiéu cach xép chd ngdi néu:

(1) Cac hoc sinh ngdi tity ¥. DS: 3628800
(2) Céc hoc sinh nam ngdi mot ban va cac hoc sinh nit ngdi mot ban. DS: 28800
Loi giai.

(1) C6 10 hoc sinh xép tity ¥ vao 10 ghé ta c6 10! = 3628800 cach xép.

(2) Cac hoc sinh nam ngdi rieng mot ban ta c6 5! cach xép. Cac hoc sinh ni ngdi rieng mot ban ta cé 5! cach
Xép.
MB&i 1an ta déi chd 2 nhém hoc sinh nam, nit ta ¢6 2! cach xép mdi.
Vay c6 tat ca 5!-5!- 2! = 28800 cach xép.

O

Bai 9. Mot ban dai ¢6 hai day ghé dbi dien nhau, méi day gom c6 6 ghé. Nguoi ta mudn sap chd ngoi
cho 6 hoc sinh truong A va 6 hoc sinh truong B vao ban néi trén. Héi ¢6 bao nhiéu cich sip xép trong
mdi truong hop sau:

(1) Bat cit hai hoc sinh ndo ngdi canh nhau hodc déi dién nhau thi khac trudng véi nhau? DS: 1036800

@ Bat ctt hai hoc sinh nao ngdi déi dién v6i nhau thi khac trudng nhau? DS: 33177600
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Lai giai.

(1) Béat ctt hai hoc sinh nao ngdi canh nhau hodc déi dien véi nhau thi khéc truong véi nhau. Diéu nay chitng
té 6 hoc sinh truong A dugce chia ra méi day ghé c6 3 ban va 6 hoc sinh trudong B ciing duge chia ra moi
day ghé c6 3 ban.

Gia thiét trén ciing cho ta biét rang néu dau ghé thit nhat 1a hoc sinh truong A thi canh A la hoc sinh
truong B va doi dien A 13 hoc sinh truong B.

Ngudc lai néu dau ghé thit nhat 14 hoc sinh truong B thi canh B 13 hoc sinh trudng A va déi dién véi B
1& hoc sinh truong A.

Ta c6 6! cach xép 6 hoc sinh trudng A vio 6 chd ngdi, c6 6! cach xép 6 hoc sinh trusng B vao 6 chd ngoi
va ¢6 2! cach xép 2 nhém hoc sinh truong A va truong B.

Vay c6 6! - 6! - 2! = 1036800 cach xép.

(2) Gia sit hoc sinh thit nhét ciia truong A ngdi trude, c6 12 cach chon chd ngdi. Sau d6, chon 1 hoc sinh ciia
truong B ngoi d6i dién véi hoc sinh truong A da ngoi ta c6 6 cach chon 1 hoc sinh trudng B.
Hoc sinh thit hai ctia trudng A con 10 chd dé chon nén c6 10 cach chon cho hoc sinh thit hai ciia trudng
A. C6 5 cach chon cho hoc sinh trudng B ngoi déi dién véi hoc sinh ciia truong A.
Tiép tuc ly luan nhu trén dén hoc sinh cudi ciing.
Nhu vay tac6 12-6-10-5-8-4-6-3-4-2-2-1 = 33177600 cach xép.

(]
Bai 10. T nam chit s6 1,2,3,4,5 1ap duge bao nhiéu s6 théa man:
(1) C6 nam chit s6 doi mot khac nhau. DPS: 120
(2) C6 nam chit s6 doi mot khac nhau va bit dau bing chi s 3. DS: 24
(3) C6 nam chit s6 doi mot khac nhau va khong bit dau bing chit b 1. DS: 96
(4) C6 nam chit s6 doi mot khac nhau va bit dau bing 21. DS: 6
Loi giai.

(1) Mbi sb can lap ing v6i mot hoan vi ciia 5 phan tit 1,2,3,4,5. Nén s6 céc s6 can lap 1a 5! = 120 so.

(2) Goi s6 can lap 1a: & = abede. Via = 3 nén a ¢6 1 cach chon. Ung véi a = 3, mdi cach chon b, ¢, d, e 1 mot
hoan vi ciia 4 chit s6 con lai nén cé 4! cach chon b, ¢, d, e. Vay c6 thé lap dugc 1 -4! = 24 s6 théa man.

@ Goi s6 can lap 1a: © = abede. Vi a # 1 nén a c6 4 cach chon. Ung v6i mdi gid tri clia a, mdi cach chon
b,c,d, e 1a mot hoan vi clia 4 chit s6 con lai nén c6 4! cach chon b, ¢, d, e. Vay cé thé lap dugc 4 - 4! = 96
sO thoéa man.

(4) Goi s6 can lap 1a: x = abede. Vi ab = 21 nén ab ¢6 1 cach chon. Ung véi ab = 21, mdi cach chon ¢, d, e 1a
mot hoan vi ciia 3 chit s6 con lai nén c6 3! cach chon ¢, d, e. Vay c6 thé lap dude 1-3! = 6 s6 thoa méan.

O
Bai 11. Tit cac chit s6 ciia tap hop A = {1,2,3, 4,6}, c6 thé lap duge bao nhiéu s6 thda mén:
(1) C6 nam chit s6 doi mot khac nhau va bat dau bing chit s6 18. DS: 48
(2) C6 nam chit s6 doi mot khac nhau va bt dau bing chit sb 6. DsS: 24
(3) C6 nam chit s6 doi mot khac nhau va bit dau bing 346. DS: 2
(4) C6 nam chit s6 doi mot khéac nhau va tinh tdng cac s6 dé. DS: C6 120 sb va tong la 4266624

L&i giai.

(1) Goi s6 can lap la: = abede. Vi a 18 nén a c6 2 cach chon. Ung v6i méi gia tri clia a, mdi cach chon
b,c,d, e 1a mot hoan vi clia 4 chit s6 con lai nén c6 4! cach chon b, ¢, d, e. Vay cé thé lap dugc 2 - 4! = 48
s6 thoéa man.
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(2) Goi s6 can lap 1a: & = abede. Vi a = 6 nén a ¢6 1 cach chon. Ung véi a = 6, mdi cach chon b, ¢, d, e 1 mot
hoan vi ciia 4 chit s6 con lai nén cé 4! cach chon b, ¢, d, e. Vay c6 thé lap dugc 1 -4! = 24 s6 théa man.

@ Goi 6 can lap 1a: « = abede. Vi abe = 346 nén abe ¢6 1 cach chon. Ung v6i abe = 346, mdi cach chon d, e
1& mot hoan vi ctia 2 chit s6 con lai nén c6 2! cach chon d, e. Vay c6 thé lap dugc 1 -2! = 2 s6 théa man.

(4) Mbi s6 can lap ing v6i mot hoan vi ciia 5 phan tit 1,2,3,4,6. Nén s6 céc s6 can lap 1a 5! = 120 so.
Ma3i chit s6 sé xuat hien ¢ mdi hang ding 4! 1an nén téng cac sé ¢6 nam chit s6 doi mot khac nhau 1a

(14+2+3+4+6)-41-11111 = 4266624.

O

Bai 12. C6 bao nhiéu cach xép 5 ban A, B, C, D, E vao mot ghé dai sao cho:

(1) Ban C ngodi chinh gita. DS: 24
(2) Haiban A va E ngdi & hai du ghé. DS: 12
Loi giai.

(1) C6 1 céach chon vi tri cho ban C. Mbi cach xép 4 ban con lai 1a mot hoan vi ctia 4 ban A, B, D, E, nén c6
1-4! = 24 cach xép théa man.

(2) Mbi cach xép 2 ban A, F 1a mot hoan vi clia 2 ban A, E. Mdi cach xép 3 ban B, C, D vao ba chd & giita
13 mot hoan vi ctia 3 ban B, C, D, nén c6 2! - 3! = 12 cach xép théa man.

(]

Bai 13. Mot hoc sinh c6 12 cudén sach doi mot khac nhau trong d6 ¢6 hai cuén sach mon Toan, 4 cudén
sach mon Van, 6 cudén sach mon Anh. Héi ¢6 bao nhiéu cach sip xép tat ca cic cudn sach trén léen mot
ké dai néu moi cudén sich ciing mon duge xép ké nhau? DS: 207360

Loi giai.

C6 3! cach xép cho ba nhém cac cudn sach.

C6 2! cach xép cac cudn sach Toan.

C6 4! cach xép cac cudn sach Van.

C6 6! cach xép cac cudén sach Anh.

Vay c6 tat ca 3!-2!-4!. 6! = 207360 cach xép théa man. O

Bai 14. Mot ban dai c6 hai diy ghé ddi dién nhau, mdi day gom 4 ghé. Nguoi ta mudén xép chd ngoi
cho 4 hoc sinh truéng A va 4 hoc sinh truong B vao ban néi trén. Hoéi ¢6 bao nhiéu cach sap xép trong
mdi truong hgp sau:

(1) Bat ctt hai hoc sinh nao ngdi canh nhau hodc déi dién nhau ciing khac trudng véi nhau. DS: 1152

(2) BAt cit hai hoc sinh nao ngdi déi dien v6i nhau thi khac trudng véi nhau. DS: 9216

L&i giai.

(1) Bat cit hai hoc sinh nio ngdi canh nhau hosic déi dién véi nhau thi khac truong véi nhau. Diéu nay chiing
t6 4 hoc sinh truong A dude chia ra méi diy ghé c6 2 ban va 4 hoc sinh truong B ciing dugce chia ra mdi
day ghé c6 2 ban.

Gia thiét tréen ciing cho ta biét rang néu dau ghé thit nhat 1 hoc sinh trudng A thi canh hoc sinh nay 1a
hoc sinh truong B va dbi dién 1 hoc sinh truong B.

Ngugc lai néu dau ghé thit nhat 1a hoc sinh trudng B thi canh hoc sinh nay 1& hoc sinh truong A va doi
dién 1a hoc sinh truong A.

Ta c6 4! cach xép 4 hoc sinh trudng A vao 4 chd ngdi, 4! cach xép 4 hoc sinh trudng B vao 4 chd ngdi va
c6 2! cach xép 2 nhém hoc sinh trudng A va truong B.

Vay c6 tat ca 4!-4!- 2! = 1152 cach xép.
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(2) Gia sit hoc sinh thtt nhét clia truong A ngdi trude, c6 8 cach chon chd ngdi. Sau d6, chon 1 hoc sinh ciia
truong B ngoi d6i dién véi hoc sinh truong A da ngdi ta c6 4 cach chon 1 hoc sinh truong B.
Hoc sinh thit hai ctia truong A con 6 chd dé chon nén c6 6 cach chon chd cho hoc sinh thit hai clia trudng
A. C6 3 cach chon cho hoc sinh truong B ngoi d6i dién véi hoc sinh clia truong A vira ngoi.
Tiép tuc ly luan nhu trén dén hoc sinh cudi ciing.
Vaytac68-4-6-3-4-2-2-1=9216 cach xép.

Bai 15. Xét nhitng s6 gom 9 chit s6, trong dé c6 5 chit s6 1 va bdn chit s6 con lai 1a 2, 3,4, 5. Hoi c6 bao
nhiéu s6 nhu thé néu:

(1) Nam chit s6 1 duge xép ké nhau. DS: 120
(2) Cac chit s6 duge xép tuy . DS: 3024
Loi giai.

(1) Vi 5 chit s6 1 duge xép ké nhau neén ta coi 5 chit s6 1 1a mot chit s6 dac biet. C6 5! cach sdp xép vi tri
cho bén chit s6 2,3,4,5 va chit s6 dic biet gom 5 chit s6 1. Vay c6 5! = 120 s6 théa méan.

(2) Méi s6 dugce lap 1a mot hoan vi lip ctia 9 phan tit (mdi hoan vi lap 5! 1an) nén s cac s6 théa man la
9! .
Al = 3024 so.

Bai 16. Mot t6 hoc sinh ¢6 5 ban nam va 5 ban nit xép thanh mot hang doc.

(1) C6 bao nhiéu cach xép khac nhau? DS: 3628300
@ Cé bao nhigu cach xép sao cho khong c6 hoc sinh nao cling gidi tinh ding gan nhau? DS: 28800
L gii.

(1) Mbi cach xép hang 1a mot hoan vi ciia 10 ban hoc sinh nén s6 cach xép théa man 1a 10! = 3628800 cach.

(2) Vi khong c6 hai hoc sinh nao ciing gi6i tinh ding gan nhau nén cac hoc sinh sé ditng nam nit xen ké (céc
ban nam ding & vi tri chdn, cac ban nit diing & vi tri 1é va ngugce lai).
C6 5! cach xép 5 ban nam vao 5 vi tri, c6 5! cach xép 5 ban nit vio 5 vi tri vi ¢6 2 cach chon gidi tinh
cho ban ding dau hang. Vay c6 5! - 5! -2 = 28800 cach xép théa man.

O
Bai 17. C6 thé lap dude bao nhiéu s6 gom 8 chit s6 tir cac chit s6 1,2,3,4,5,6, trong dé cac chit s6 1
va 6 déu c6 mit hai 1an, con cic chit s6 khac c6 mat mot lan? DS: 10080
L3 giai.
Mai s6 duge lap 1a mot hoan vi 1ap ciia 8 phan it (mdi hoan vi 1ap 2! - 2! 1an, do ¢6 2 chit s6 1 va 2 chit s6 6)
nén so6 cac s6 théa man 13 —— = 10080 sb. O

21,91

BAI 4. TO HOP

A.  TOM TAT LI THUYET

Dinh nghia 1. Cho tap hop A c6 n phan ti va mot s6 tir nhien k < n. Mot day c6 do dai k duge 1ay ra tit
n phan ti doi mot khac nhau clia tap hgp A goi 1a t6 hgp chap k ciia n phan ti&. Ki hieu : Cfl.

. ok n!
Cong thic: C; = =B
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Tinh chat 1.
o CY=Cr=1
o Ck =Cn-k
o Ck=Cr1+Ck

Ly
o Ck = —Ckl

k n—1
R Ck:n_k+1ck—1
n k n

o CO+CL+C2+---+Cn=2m

B. BAI TAP MAU

Bai 1. Khéi 12 ctia mot truong pho thong trung hoc c¢é 8 16p thi dau béng da giao hitu. Hoi ¢6 bao

nhiéu tran thi dau dién ra néu mdi doi déu thi dau véi cédc doi con lai? DS: 28
Loi giai.
Mai tran dau la mot tap con gom 2 phan tit ctia tap hgp gdm 8 phan ti. Do d6, s6 tran dau dién ra la s t6
hop chap 2 ctia 8 phan ti, tic 1a C2 = 28. O

Bai 2. Lép 12A c¢6 40 hoc sinh trong d6 ¢6 18 nam va 22 nit. Chon ra mot doi gom 7 ngudi tinh nguyén

tham dy mua he xanh trong d6 phéi c6 4 nam va 3 nit. Hoi ¢6 bao nhiéu cich chon nhu vay? DS:
Ctg - O3, = 4712400

Loi giai.

+ Chon 4 nam trong 18 nam la s6 td hop chap 4 ctia 18 phan tit : Cig.

+ Chon 3 nit trong 22 nit 1a s6 t6 hgp chap 3 ctia 22 phan tit : C3,.

S6 cach chon thda man dé bai la Cig - C3, = 4712400. a

Bai 3. Mot nhém hoc sinh gdm 5 nam va 3 nit. C6 bao nhiéu cach chon 5 ngusi dé lam ban dai dién
sao cho

(1) Khong phan biét nam nit? DS: 56
(2) C6 ding ba nam? DS: 30
Loi giai.

(1) Vi 5 nguoi duge chon khong phan biét nam ni nén sé cach chon chinh 1 t6 hop chap 5 cia 8 phan tit,
titc 1a C3 = 56 céch.

(2) + Chon 3 nam trong 5 nam la s6 t6 hgp chap 3 ciia 5 phan tit : C3.
+ Chon 2 nit trong 3 nit 1 s6 t6 hgp chap 2 ctia 3 phan tit : C3.
S6 cach chon thda man dé bai la C3 - C% = 30.

Bai 4. C6 10 ngudi gdm 6 nam va 4 nit.

(1) C6 bao nhieéu cach chon mot t& hgp gom c6 5 ngudi. DS: 252
(2) Trong d6 c6 nhidu nhat ba ngusi la nit. DS: 246
Loi giai.

(1) Vi 5 ngudi duge chon khong phan biét nam nit nén sb cach chon chinh 1a t6 hgp chap 5 ctia 10 phan ti,
titc la C3, = 252 cach.
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(2) Cach 1:
Nam | Nu S6 cach
2 3 | C2-Ci=60
3 2 | CE-C3=120
4 1 | C§-Ci=60
5 0| C3-CY=6
Toéng s6 cach: 60 + 120 + 60 + 6 = 246 cach.
Cach 2:
C6 (3, cach chon 5 ngudi trong 10 ngudi. Trong d6 c6 C} - C} cach chon 5 ngudi c6 4 nit v 1 nam.
Vay c¢6 C3, — C} - C} = 246 cach.
O
Bai 5. Tt 12 hoc sinh 1tu t ctia mot truong trung hoc, ngudi ta mudn chon ra mot doan dai biéu gom
5 ngudi (gom trudng doan, thu ki va 3 thanh vien) di dy trai he qubc té. Hoi c6 bao nhiéu cach chon
doan dai biéu noéi tren? DS: 15840

Loi giai.

C6 Cl, céach chon 1 truéng doan.

C6 Cf, céch chon 1 thu ki.

C6 (3, cach chon 3 thanh vién.

C6 Cl, - Cly - €3, = 15840 céch chon doan dai biéu. a
Bai 6. Mot hop dung 12 bong den trong dé c6 4 bong den bi hong. Lay ngdu nhién 3 bong den (khong
ké thit ty) ra khoi hop. Héi c6 bao nhiéu cach lay ma lay phai mot bong bi héng? DS: 112

Loi giai.

C6 C} cach liy mot bong dén bi héng.

C6 (2 cach lay mot béng den khong bi héng.

Vay ¢6 C} - C2 = 112 cach liy 3 béng dén ma c6 mot bong bi héng. O
Bai 7. Mot hop dung 4 vién bi d6, 5 vién bi trang v 6 vién bi vang. Ngudi ta chon ra bén vién bi tit
hop d6. Hoi c6 bao nhiéu cach chon dé trong sb bi lay ra khong c6 di ca ba mau? DS: 645

Loi giai.

Ta dém s6 cach chon 4 vién bi c6 da ca ba mau.

D6 | Trang | Vang S6 cach

1 1 2 [ C]-Ci-C2=300
1 2 1 | Ci-Cl-Cl=240
2 1 1 | C]-Cl-Cl=180

S6 céch chon dé trong 4 vién bi liy ra khong c6 di ca ba mau la C5 — (300 + 240 + 180) = 645. O
Bai 8. C6 5 tem thu khac nhau va 6 bi thu ciing khac nhau. Ngudi ta mudn chon tit d6 3 tem thu va
dan 3 tem thu dé vao 3 bi thu da chon. Mot bi thu chi dan ding moét con tem thu. Héi ¢6 bao nhiéu
cach lam nhu vay? DS: 1200

Loi giai.

Co Cg cach chon 3 tem thu.

C6 CF cach chon 3 bi thu.

C6 3! cach chon dan 3 tem thu vao 3 bi thu.

Vay ¢6 C2 - CF - 3! = 1200 cach. O
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Bai 9. Mot ngudi muén chon 6 bong hoa tit 3 b6 hoa dé cim vao mot binh hoa. B6 thit nhat c6 10 bong
hong, b6 thit hai c6 6 bong thuge duge va bé thit ba c6 4 bong ctc.

(1) Hoi ngusi d6 c6 bao nhiéu cach chon. DS: 38760

(2) Néu ngusi d6 mubn chon ding 2 bong hdng, 2 bong thuge duge va 2 bong ciic thi ngudi d6 c¢6 bao nhiéu cach chon? DS: 4050

Loi giai.
Chon 6 bong bat ki trong 20 bong 1a t& hgp chap 6 ctia 20 phan ti, tic 1a c6 CS, = 38760 cach chon.
) g g g %0
Mubén chon ding 2 bong hong, 2 bong thuge dude va 2 bong cic thi ngusi dé c6 C?, - C2 - C? = 4050 cach.
g g g g g g 10 "6 " V4

O

Bai 10. Mot 16p ¢6 20 hoc ainh trong dé ¢6 2 can bo 16p. Hoi ¢6 bao nhiéu cach cit hai ngudi di dy dai
hoi sinh vién clia trudng sao cho trong 3 ngusi c¢6 it nhat mot can bo 16p? DS: 324

Loi giai.

Céach 1:

C6 Cl - C3g cach ctt ba ngudi ¢6 1 can bo 16p.

Co6 C% . C%s cach ct ba ngusi ¢6 2 can bo 16p.

Vay c6 C} - C3g + C3 - C3 = 324 cach.

Céach 2:

C6 C3 cach cit ba ngudi bat ki.

Co Cifg cach cit ba ngusi ma khong c6 can bd 16p.

Vay c6 O3, — C3g = 324 cich cit ba ngudi ma c6 it nhat mot can bo 16p. O

Bai 11. T 10 nam va 5 nit ngudi ta chon ra mot ban dai dién gom 5 ngudi trong d6 c6 it nhat 1a 2
nam va 2 nit. Cé bao nhiéu cach chon néu

(1) Moi ngusi déu vui vé tham gia.

(2) Cau Thanh va co6 Nguyet tit chdi tham gia.

DS: 1650 va 648

Lai giai.

(1) e Cach 1:
C6 2, - C3 cach chon c6 2 nam va 3 nit.
C6 C3, - C2 cach chon ¢6 3 nam va 2 nit.
Vay ¢6 C3, - C2 + C3, - C2 = 1650 cach chon 5 ngudi trong d6 ¢6 it nhat 2 nam va 2 ni.

e Cach 2:
C6 C35 céach chon 5 ngusi trong s6 15 ngudi, trong do:
- C6 Cl, - C? cach chon 5 ngudi ¢6 1 nam vi 4 nit.
- C6 Cj, - Ct cach chon 5 ngudi ¢6 4 nam va 1 nit.
- C6 C3, cach chon chi ¢6 5 nam.
- Co Cg cach chon chi ¢6 5 nft.
Vay ¢6 C3; — (Cfy - C2 + Cf - CL + C, + C2) = 1650 cach chon 5 ngudi trong d6 c6 it nhat 2 nam
va 2 n.

(2) e Céch 1:
C6 C% - C3 cach chon c¢6 2 nam va 3 nit trong d6 cau Thanh va ¢6 Nguyet khong tham gia.
Co CS - C2 cach chon ¢6 3 nam va 2 nit trong d6 cau Thanh va ¢6 Nguyét khong tham gia.
Vay c¢6 C3 - C3 + C3 - C3 = 648 cach chon 5 nguoi trong d6 ¢6 it nhit 2 nam va 2 nit trong d6 cau
Thanh va c6 Nguyét khong tham gia.
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C6 (35 cach chon 5 ngudi trong s6 13 ngudi (vi cau Thanh va cd Nguyét khong tham gia), trong do:

- C6 C§ - Cf cach chon 5 ngudi ¢6 1 nam va 4 nit.
- C6 C§ - CJ cach chon 5 ngudi c6 4 nam va 1 nit.
- Co CS cach chon chi c6 5 nam.

Vay ¢6 Cj3 — (C§ - C1 + C§ - Cf + CJ) = 648 cach chon 5 ngudi ¢6 it nhat 2 nam va 2 nit trong do

cau Thanh va ¢6 Nguyét khong tham gia.

O

Bai 12. Mot 16p ¢6 30 hoc sinh nam va 15 hoc sinh nit. C6 6 hoc sinh duge chon ra dé lap mot top ca.
Héi ¢6 bao nhiéu cach chon khéc nhau

(1) Néu phai c6 it nhat la 2 nit.

(2) Néu chon tuy y.

DS: 5413695 va 8145060

Lai giai.

(1) e Céch 1:
C6 (2% - C3, céach chon tdp ca ¢6 2 nit va 4 nam.
C6 C3; - C3, cach chon t6p ca c6 3 nit va 3 nam.
C6 Cf - C3, céach chon tdp ca c6 4 nit va 2 nam.
C6 Cj; - Ci, cach chon t6p ca c6 5 nit va 1 nam.
C6 C8; - CY, cach chon tp ca ¢6 6 nit va 0 nam.
Vay ¢6 C3; - Chy + C35 - C3) + Ci5 - €3 + C3;5 - Chy + CY5 - €Y = 5413695 céch chon.
e Cach 2:
C6 CY; cach chon 1 tép ca tuy ¥.
C6 Ci; - C3, céach chon 1 t6p ca c6 1 nit va 5 nam.
C6 Y - C§, céach chon 1 t6p ca c6 0 nit vh 6 nam.
Vay ¢6 C§; — (Ci; - C5) + CY5 - C§y) = 5413695 cach chon.

(2) Néu chon tuy ¥, ta c6 CS5 = 8145060 cach chon.

]

Bai 13. Trong mot giai ¢ vua gdm nam va nit van dong vien. Mdi van dong vién phai choi 2 van véi
mdi van dong vién con lai. Cho biét c¢6 2 van dong vién nit va cho biét s6 van cac van dong vién nam
choi v6i nhau hon s6 van ho choi v6i 2 van dong vién nit 14 66. Hdi c6 bao nhiéu van dong vién tham gia
gidi va s6 van tat cd cac van dong vien da choi? DS: 13 va 156

Loi giai.

Goi n 1a s6 van dong vién nam tham gia gidi (n € Z,n > 2).

S6 van cac van dong vien nam chdi véi nhau 1a 2 - C2.

S6 van cac van dong vién nam choi v6i 2 van dong vién nit 1a 4n.
Theo gia thiét

2.-C% —4n =66

n!
2. " _An=
1) =00

(n—1)n—4n = 66
n® —5n—66=0
n =11  (nhan)
n=—69 (loai)
n=11.

t ¢ T
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S6 van dong vien tham gia gidi 1a 11 + 2 = 13 van dong vien.

S6 van cdc van dong vien nam choi v6i nhau 1a 2 - C3; = 110 van.

S6 van cac van dong vién nam choi v6i 2 van dong vién nit 14 4 - 11 = 44 van.

S6 van hai van dong vién nit choi véi nhau 1a 2 van.

Vay c6 tat cd 110 + 44 + 2 = 156 van. O

Bai 14. Cho A 134 mot tap hop c¢6 20 phan ti.
(1) C6 bao nhieu tap hgp con ctia A.

(2) C6 bao nhieu tap hgp con khac réng ciia A ma c¢é sd phan tit 1a chin.

DS: 220 va 524287

Loi giai.
(1) S6 tap con ctia A c6 0 phan tit (tap réng) la CY,.
S6 tap con ctia A ¢6 1 phan tit la CJ,.
S6 tap con clia A ¢6 2 phan tit 1a C3,.

S6 tap con ctia A ¢6 20 phan tit 1 C39.
Vay tong s6 tap hop con ctia A 1a C) + Cly + C3o + -+ + C35 = (1 + 1) tap con.
(2) S6 tap con khac réng ciia A ¢6 s6 phan tit chin 1a T = C%, + C3, + C§, + - + CZ.
G+ Cog + o 4+ + Cop = (1 + 1) (1)
Taco § 1 2 3 20 20
Coo—Cyo+C3p —Cpp+--- +Cop=(1-1)7. (2)
Lay (1) cong v6i (2) vé theo vé ta dugc
2.-C3+2-C3 +2-Cay+2-C5 +---+2-03)=2%
= T=2Y-1
& T = 524287.

O
Bai 15. Cho da giac déu A1 Ay ... Ao, (n > 2,n nguyéen) noi tiép dudng tron (O). Biét ring s6 tam gic
c6 cac dinh 1a 3 trong 2n diém Ay, Ao, ..., Ao, nhidu gap hai muoi lan s6 hinh chit nhat cé cac dinh la
4 trong 2n diém Ai, Ag, ..., Ag,. Tim n. DS: 8
L3 giai.
C6 €3, tam giac c6 céc dinh 1a 3 trong 2n diém.
Da giac déu Ay, As, ..., A, 1n0i tiép dudng tron tam (O) c6 n dudng chéo qua tam. Cit hai dudng chéo bat ky
qua tam sé tao thanh maot hinh ch@ nhat, sé hinh ch@ nhat 1a Ci.
T gid thiét ta co
3, =20-C2
2n(2n —1)(2n — 2 -1
L 2Cn-D@n-2) w1
6 2
& n?-9n+8=0
n=1 (loai)
=
n =38 (nhan)
& n=238.
U

C. BAI TAP REN LUYEN
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Bai 16. Trong mot budi khiéu vii ¢6 22 nam va 18 nit. Hdi c6 bao nhiéu cach chon 2 ngudi ra khiéu vii?

DS: 40

Lai giai.

C6 %, = 780 céch chon 2 ngusi tit 40 ngudi ban dau ra khieu vil. O
Bai 17. C6 bao nhiéu cach rit ra ba quan bai tit bo bai 52 con? DS: 22100

Lai giai.

C6 O3, = 22100 céch 1t 3 quan bai tit bo bai 52 con. O
Bai 18. Trong mot uy ban c¢6 10 ngudi, can chon ba ngudi lam chi tich, phé chii tich va thu ky. Héi c6
bao nhiéu cach chon? DS: 720

Lai giai.

S6 cach chon 3 ngudi tir 10 ngudi vao 3 chitc vu khac nhau 14 mot chinh hop chap 3 cua 10.

Vay ¢6 A$, = 720 cach. a
Bai 19. Trudc phién toa céc vi tham phéan bit tay nhau ting doi mot. C6 bao nhiéu cach bit tay néu
c6 tat ca 8 vi? DS: 28

Lai giai.

MB>i cai bit tay 1a ctia hai vi tham phan.

Do vay, s céch bt tay 1a CZ = 28 céch. O
Bai 20. C6 12 cong nhan xay dyng. Ngudi doi trudng bd trf ba ngudi lam & A, bén ngusi lam 6 B va
nam ngudi lam & C. C6 bao nhiéu cach bd tri? DS: 27720

Lai giai.

C6 C3, cach chon 3 ngudi lam & A.
C6 Cf cach chon 4 ngudi lam & B.
C6 C2 cach chon 5 nguoi lam & C.

Vay ¢6 O3, - C§ - C2 = 27720 cach bd tri. O
Bai 21. Mot t6 bo mon ¢6 10 nam va 15 nit. Cé bao nhiéu cach chon 6 iy vién trong dé s6 iy vien nam
bang s6 iy vién nit? DS: 54600.

Loi giai.

Dé chon 6 Uy vien trong dé sé iy vien nam bing sé ty vién nit ta chon 3 tiy vién 14 nam va 3 Gy vién 13 nit.
S6 cach chon 1a C3, - C35 = 54600. a
Bai 22. Mot 16p c6 45 hoc sinh trong dé c¢6 20 nam. C6 bao nhiéu cich chon ra mot ban can syt gom 4
hoc sinh néu c¢6 it nhat 1 hoc sinh nam? DS: 136345.

Loi giai.

Lé6p hoc ¢6 45 — 20 = 25 hoc sinh nit.

S6 cach chon ban cén sy gom 4 hoc sinh la Cf;.

S6 cach chon ban can sy gom 4 hoc sinh déu 1 hoc sinh nit 1a Cj-.

Vay nén s6 cach chon ra mot ban can st gom 4 hoc sinh néu c6 it nhat 1 hoc sinh nam 1&

Cls — C35 = 136345.

Bai 23. T 9 nam va 6 nit ¢c6 bao nhiéu cach thanh lap mot nhém gom 5 ngudi c6 it nhat 2 nam va 2
nit? DS: 1980.
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Loi giai.
C6 hai truong hop 1ap mot nhém gom 5 ngudi c¢6 it nhat 2 nam va 2 nit &

— Nhém ¢6 3 nam va 2 nit, c¢6 C§ - C2 = 1260.

— Nhém c¢6 2 nam va 3 nit, ¢6 C3 - C§ = 720.

Vay nén c6 1260 + 720 = 1980 cach lap mot nhéom gom 5 ngudi ¢6 it nhat 2 nam va 2 nit. ([
Bai 24. Mot to ¢6 10 nam va 5 nit. Can lap mot ban dai dién gdom 4 ngudi. Cé bao nhiéu cach lap dé
c6 nhiéu nhat 13 2 na? DS: 1260.
Loi giai.

Cé6 cac truong hgp lap lap mot ban dai dién gom 4 ngudi, trong dé c6 nhiéu nhat 1 2 nit 1a
— Ban dai dién ¢6 2 nam va 2 nit, ¢6 C, - C2 = 450.
—— Ban dai dién ¢6 3 nam va 1 nit, c6 Ci”o . Cé = 600.
— Ban dai dién c6 4 nam, c6 C‘llo = 210.

Vay nén c6 450 + 600 4 210 = 1260 cach lap mot ban dai dién gom 4 ngudi, trong d6 c6 nhiéu nhat 1a 2 nit. O

Bai 25. C6 3 loai cay va 4 ho trong cay. Hbi c6 miy cach trong cay néu mdi hd trong mot cay va moi
loai cay phai c6 it nhat mot loai cay dude trong? DS: 24.

Loi giai.
— Chon 3 ho dé trong 3 cay, c6 C3 = 4 cach chon.

— Ung v6i mdi cach chon hé trong cay do, ¢ 3! = 6 cach trong 3 cay.

Vay c6 4 - 6 = 24 cach trong cay théa man dé bai. O
Bai 26. Trén mit phang c6 10 diém, trong d6 c6 4 diém thing hang, ngoai ra khong c6 bat cit ba diém
nao nita thing hang. C6 bao nhiéu tam giac c6 ba dinh 1 cac diém da cho? DS: 116.

Loi giai.

3 dinh khong thing hang tit cho ta mot tam giac. Do dé tit 10 diém da cho, s6 tam giac dugc tao thanh 1a
cl, — C3 =116.

Vay c6 116 tam gidc c6 ba dinh 1a cac diém da cho. O

Bai 27. T 10 nam va 5 nit ngudi ta chon ra mot ban dai dién gom 5 ngudi trong dé c6 it nhat 2 nam
va 2 nit. C6 bao nhiéu cach chon néu cau A va cau B tit chéi tham gia? DS: 840.

Loi giai.
Néu cau A va cau B tit chdi tham gia ban dai dién thi ban dai dién chon trong 8 nam con lai va 5 nit. Cac
truong hop chon ra mot ban dai dién gom 5 ngudi trong dé cé it nhat 2 nam va 2 nit 13

— Ban dai dién ¢6 3 nam va 2 nit, c6 Cg . Cg = 560 cach chon.

—— Ban dai dién ¢6 2 nam va 3 nit, ¢6 C% . C?’) = 280 cach chon.

Vay nén c6 560 + 280 = 840 cach lap mot ban dai dién gom 5 ngudi trong dé cé it nhat 2 nam va 2 nit. O

Bai 28. C6 bao nhiéu cach chia 3 thay gido day Toan va day 6 16p 12, méi thay day ding 2 16p?  bs:
90.

Loi giai.
S6 cach chia 3 thay gido day Toan va day 6 16p 12, mdi thay day ding 2 16p 14 C2 - C3 - C3 = 90 céch. O
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Bai 29. Baban A, B, C cling dén nha ban D mugn sach. Ban D ¢6 9 quyén sach khac nhau, trong dé cé
8 quyén sach hoc va mot cudn tiéu thuyét. Ban B muon 2 quyén, C mudn muon 3 quyén. Ban A mugn
2 quyén trong dé c6 mot cudn tiéu thuyét. Hdi ban D c¢6 bao nhiéu cach cho mugn sach? DS: 1680.

Loi giai.
Dé cho céc ban A, B, C muon sach, ban D thuc hién céc budc sau

— Cho ban A muon 2 quyén trong d6 c¢6 mot cudn tidu thuyét nén c6 C§ - 1 = 8 cach.
— Cho ban B muon 2 quyén séach, c6 C% = 21 cach.
— Cho ban C mugn 3 quyén sach, c6 C§ = 10 céch.

Vay D c6 8-21-10 = 1680 cach cho mugn sach

Bai 30. Cho hai dutng thang song song. Trén dudng thing thit nhat ta liy 10 diém. Trén dudng thang
thit hai ta lay 20 diém. C6 bao nhiéu tam giac tao bdi cac diém da cho? DS: 2800.

Loi gisi.
— (6 O3 cach chon 3 diém bat ki tit 30 diém da cho.
— C6 3y + 3, cach chon 3 thing hang.

Vay ¢6 C3; — (C3) 4+ C3,) = 2800 tam giac tao bdi cac diém da cho.
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CHUONG 2. CAC DANG TOAN TO HOP

DANG 0.1. Rit gon mot biéu thic chia chinh hdp - hoan vi - to hop

Phuong phap
— St dung cong thiic vé chinh hop - hodn vi - to hop.
— St dung cdc tinh chdt cia to hop.

— Khai trién va rut gon.

n+1

DS:A:l
2

Lai giai.
Ta c6

A n+1 n! (=2 n+1)(n-1)n 1 1
T m2—1)n n—-2)2 n—2)2n—-1)(n+1n 21 2

11
2-Cf + ZC:%O

Bai 32. Rit gon A = . DS: A= ——
& 2C]; + Cf, — C}, + Ci, 3432
Lai giai.
L . P S L | 4 g o 146 6
Ap dung tinh chat C}, = 7 C,—ysuyra Cj; = ZCIO’ Ciy = 7013 = 2C35.
Ma C} = Cp* :1>1C12 = (ﬁg_? = CY,.
2C[3+ Cl, - Cl;+2Cf;  2(CP3+Cf3) Cfy 3432
C:C, PP —1)%n? _
Bai 33. Rit gon A = _non 4 PnPuri(n =107 ps: 4= Z A =11
(C2) 4(C2 - n!) 3(n—1)
Lai giai.
Ta c6
n! n!
A 3In—3)! Un—1!  nl(n+1)(n—1)*n2
(C2)* 4-(C2)*- (n))?
_(n=2)(n—1)n*  (n+1)(n—1)*n?
3-(CR)° 4-(CR)°
(n —2)(n — 1)n? (n+1)(n—1)2n2-2!-2! (n—2)(n - 2)!
— 2191 (n— 2)(n — 2)!
3-n!-n! (n=2)n—=2)t+ 4-n!-n!
4 (n=2)(n—=1n*  (n+1)(n—1)*n?
3 (n—1)2n?2 (n —1)2n?2
4 n—2 4n—2)+3(n*—1) 3n2+4n—11
3 n—1 3(n—1) 3(n—1)
Bai 34. Rit gon A = CF +3CE~1 +-3CE2 4 CF3vai 3 <k <n. DS: A=Ck,,

45
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Loi giai.
Ap dung cong thitc CF + Ck-1 CkJrl ta ¢6
A= (Ck T Ck—l) 49 (Ck—l n Cﬁ_z) + (C,’i_Q + C§_3)
=CF  +20F 1 +CF S
(Ck+1 + Cn+1) (wa& + Cn+1>
= Cn+2+CnJr2 CE.,.

Bai 35. Rit gon A = CF 4+ 5CE~1 4 10Ck~2 + 10Ck=3 4 5Ck—4 4 k=3, DS: A=Ck,

Lai giai.
Ap dung cong thic CF 4 Ck-1 Ck’+1 va tach ghép ta co
A= (c’f n C’H) 4 (C’H n CH) 16 (Ck‘2 n 05—3) ) (C,’f;3 + C’;—‘*) + (C’,f;‘* + Cf;5)
=CF, +4CF ] +6CE T +aCh 8 + i
(C’;+1 + Cn+1) +3 (Cf;ﬁ + Cn+1> +3 (Cﬁ+ + Cn+1) + (Cﬁ+ + Cn+1)
= Chy2 +3Ch 5 +3Ch 5 +Chi3
(Ck+2 + CEQ) +2 (Cn+2 + CK%) (Cn+2 + Cﬁjrg)
=Ck g +2Ck 1+ Ch 2
— (Chua + 0558 + (k3 + c82)

k k—1
= Cha+Chii = Crpse

. c? o cr
Bai 36. Riit gon A =CL +2. €+3 C2+ +n Wﬁl DS:A:n(n2+1)

Loi giai.
Ta c6
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Cong n dang thiic trén theo vé ta duge
A=n+n-1)+n—-2)+--+n—k+1)+---+1

n(n—i—l)‘

=1+243+4n="——"

DANG 0.2. Giai phuong trinh lién quan dén chinh hgp - t6 hdp - hoan vi

Phvong phap
— Dung cdc cong thic

@ P, =nl.
|
(jAﬁzaij@mogkgn}

k n! ..

— Ruit gon, dua phuong trinh da cho vé phuong trinh dai so.
— Gidi phuong trinh nay, tim nghiém.

— Chon nghiém thich hop vdi diéu kien 0 < k < n.

Bai 37. Giai phuong trinh C3, = 20C2. DS: n =8

Loi giai.
Diéu kien n > 2, n € Z. Khi d6 ta c6

2n)! n!
C3, = 20C2 <:>(—220-—
2n " 31(2n — 3)! 21(n — 2)!
2n—2)(2n—1
& (2n )6( n-1) =5(n—-1)
S4n? —6n4+2=30n—-30 (vin>2)
9 n =28 (nhan)
SaAdn” -36n+32=0& & n=_8.
n=1 (loai)
Vay nghiém ctia phuong trinh da cho 1la n = 8. (]
A} 24
Bai 38. Giai phuong trinh ﬁ = —. PS:n=>5
—-Cn 23
n+1 n
Loi giai.
Diéu kien n > 4, n € Z. Khi d6 ta c6
n!
A 24 (n —4)! 24
= i 0 T oa
A3 —Ch 23 (n+1) nl 23
(n—=2)!  (n—4)H4!
N n! 24
(n+1)! n! 23
(n—3)(n—-2) 4l
4!(n — 3)(n — 2)n! 24
An+ 1) —nl(n-3)(n—-2) 23
9 n=>5 (nhan)
& 24n” — 144n+120 =0 & & n=05.

n=1 (loai)
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Vay nghiém ctia phuong trinh da cho la n = 5. U
Se co. N Px—i—l
Bai 39. Giai phuong trinh —— = 720. PS:z=7
Loi giai.

Diéu kien > 5, x € Z. Khi d6 ta c6

Px—i—l (.’13 + 3)'

=720 < =720
AzPeos Tz —5)
(x —5)! ‘
S (x+1)(z+2)(x+3) =720
&2 4627 + 11z — 714 =0
5 z—7=0 ) N
S (x—7) (27 +132+102) =0 & | < x = 7 (théa man dieu kién).
x*+13x+102=0
Vay phuong trinh d& cho c6 nghiém 1a x = 7. (I
Bai 40. Gii phuong trinh 72A] — A3, | = 72. DS: z = 8
Loi giai.

Diéu kien z > 2, x € Z. Khi d6 ta c6

x! (x+1)!
(x—=1)! (z—2)!
e NRr—x(z—1)(z+1)="72

r=1 (loai)
©1°~T32+72=0%& |z=8 (nhan) &z =38.
r=-9 (loai)

T2A) - A2 =72 72 72

Vay phuong trinh da cho c6 nghiém la xz = 8. (]

Bai 41. Tim céc s6 = nguyén duong théa man phuong trinh CL + 6C2 4 6C3 = 922 — 142. DS: 2 =7

Lo giai.
Diéu kien z > 3, z € Z. Khi d6 ta c6

z! z!

Ci+60§+60§:9x2—14x@$+6-2!(x;2)!+6-3!<$_3)! = 922 — 14z
Sr+3x— Dz +(x—2)(z— 1)z = 92" — 14a
r=0 (loai)
Sr(2?-92+14) =0« |2=7 (nhan) ©z=T.
r=2 (loai)

Bai 42. Gidi phuong trinh P;AZ + 72 = 6 (A2 + 2P,), trong d6 P, 1a s6 hoan vi clia « phan t, A2 1a
s6 chinh hgp chap 2 ctia x phan tt (z € Z, z > 2). DS: 2 = 3 hodc z = 4

Lai giai.



Ta c6

! 2!
P,A2 + 72 =6 (A2 + 2P [ 2=6(—" 422!
PAGFT2=6(A0+2P) S al oo+ T2 =0 gy 2

s zl(z—1)z+ 72 =6(x — 1)z + 122!
< x(z—1) (! —6) =12 (z! — 6)
z=3 (nhan)

=3
Sl -6)(z?—2-12)=0& |z =4 (nhan)@[ A
x=4.
r=-3 (loai)
Vay phuong trinh d& cho c6 cac nghiém la z = 3, x = 4.
) 2 14
Bai 43. Giai phuong trinh — — — = — (1). PS: z =
ai iai phuong trin AT (1) r=3
Lai giai.
Diéu kien 0 < 2 <5,z € N. Ta c6
5 2 14
W e —5——@& ~ 7
2!(5—z)!  zl(6—2x) 27— 2)!
1 6- - —
o L 3::(6 z)(7—x)
24 360 360
& 15-6+z=42— 13z +2°
9 x =11 (loai)
& ' —14r+33=0<
x =3 (nhan).
. ) 5
Bai 44. Hay tim s0 n nguyén duong thoéa méan dang thiic Cfl_l — C?L_l — ZA%_Q = 0. PS: n=11
Lai giai.
Diéu kien n € ZT,n > 5.
Phuong trinh da cho tuong duong véi
L O VL (n—2)!_0

5
Mn—5)"1 3n—4 4 (n—4)
n—1 n—1 ) 1
24 6(n—4) 4 n—4
& (n—1)(n—4)—4(n—1)—-56=0
n = 11 (nhan)

n = —2 (loai).

s nP-9m-2=0<

Bai 45. Tim m, n € Z*+ biét C7'' : C, : C =5:5: 3.

bS:m=3,n=6

Loi giai.
(n+1)!
Ta o6 et _(m+Dn—m)! ntl-m
cr (n+1)! m+1
ml(n+1—m)!
(n+1)!
.G o mln+1-m)  n-m+2
C;"gll N (n+1)! N m '

(m—1)!(n+2-—m)!
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n+l-—m
.9 .z m + 1 - 1 n = 2m m = 3
T gid thiet ta co & & (I
n-m+2_5 3In—8m+6=0 n = 6.
m 3
Bai 46. Giai phuong trinh A3 + 0272 = 14z (1). DS:z=5
L giai.
Diéu kién x € Z,x > 3. Ta c6
1 x! x! 14
P =
(1) @—3)  (w—o
z(zx —1)
& x(m—l)(w—2)+T:14x
—1
& a?—3r+2+ - =14
)
9 x = —— (loai)
& 20°-br—-26=0% 2
x =5 (nhan).
O
Bai 47. Giai phuong trinh C213 = 5A3 ¢ (1). DS: 2 =17
Li gii.
Diéu kién x € Z,x > —3. Ta c6
(x +8)! (x +6)!
W e G
(x + 3)!5! (x +3)!
< (z+8)(x+7)=5-5!
& 2+ 152 4 56 = 600
9 x = 17 (nhan)
& 415z —-544=0& ;
x = —32 (loai).
O
Bai 48. Giai phuong trinh 35C3 1 = 132C%, , (1). DS: o =6
Loi giai.
Diéu kién x € Z,x > 2. Ta c6
(2z)! (2z — 2)!
1) & 35- =132 ——
(1) (z — 1)z + 1)! xl(z —2)!
2¢ - (22 — 1
o 35 2w @roD) g
(z—1)-(z+1)
& T0x(2r —1) =132(z — 1)(z + 1)
& 1402° — 70z = 1322° — 132
z = 6 (nhan)
& 822 —T0r+132=0< 11
x = — (loai).
4
U
S . 1 1 1
Bai 49. Giai phuong trinh cr — C—g = C—g (1). DS: z =2

Lai giai.



Diéu kien 2 € Z,0 < x < 4. Ta c6

zl(d—z)! z!I(b—x) z(6—x)!
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W e = =5 T
(b-z) (6-2)5-2)
e 1- =
5 5.6
& 30—6-(5—2)= (30— 11z + 2?)
& 30-30+6x 30+ 11z —22=0
9 x = 2 (nhan)
& - 17r+30=0& .
x =15 (loai).
0
Bai 50. Giai phuong trinh z2C%~1 4+ 2C*~1 = 4(z + 1)C2 (1). DS: z = 6
Loi giai.
Diéu kién o € Z,x > 4. Ta c6
- 1! (x —1)! x!
1) & 2. (z-D! L )y 1) ——
(1) S Py Tl Py 1 Rl G T
o T 1 4(z+1)
33 (z—-2)(z—3)
& x(2® =5 +6) + (2° — 5z +6) = 12(x + 1)
r = 6 (nhan
s P-4 - 1le—-6=0< ( '_)
x = —1 (loai).
0
Bai 51. Giai phuong trinh 3C5, " = 2C5 1 (1). DS: o =4
Lai giai.
Diéu kien € Z,x > 1. Ta c6
21)! 2x 4+ 1)!
1) < 3 (22) _y. (224D
(z — D)l(z+1)! (z — Dl(z + 2)!
21 + 1
x+2
& 3z+6=4x+2
&S =4
0
Bai 52. Giai phuong trinh A3 + C2 = 14C2~ 1. DS:z=5
Loi giai.
Diéu kién x € Z,x > 3. Ta c6
x! x! 14 x!
1) & =14 —
(1) @—3) 2@ —2) (@ —1)
& 1+ ! = 14
2(r —2) (z—1)(z—2)

& 2x—-1)(z—-2)+(x—1)=14.2

x =5 (nhan)
o 22— -25=0& 5
z=-3 (loai).
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DANG 0.3. Giai bat phudng trinh lién quan dén chinh hgp-hoan vi- t6 hgp

Phuong phap:

n! n!
———;Pp=nl; Gk = ————.
(n—k)’ YT Hn - k)]

(2) Dua bit phuong trinh da cho vé bat phuong trinh da thic, phan thic hiu ti.

(1) Ding cong thicc AF =

@ Gidi tim nghiém, dem giao vdi dieu kien 0 < k < n; suy ra nghiém cta bai todn.

) Al 42
Bai 53. Giai bat phuong trinh @ r';)! < . (v6iz e Zr). (1) DS: § = {1;2;3}
Loi giai.
4)!
Tac6 AL, = (z 1:' ) =(x+1)(z+2)(x+3)(x+4) va P, =zl
1) o (x+1)(z+2)(x+3)(z+4) < 42
(x +2)! x!
- (x+1)(z+2)(x+3)(z+4) 42
(x+2)(z+1)- 2! - a!
& (r+3)(z+4)—42<0(dox e Z")
& 2?4+ 72-30<0
& —10< 2 <3
Do z € Z* nén nghiem ctia (1) 1a z € {1;2;3}. O
Bai 54. Gidi bat phuong trinh 2C2, | + 3A2 < 30. (1) DS: o — 2
Loi giai.
. r+1>2
Diéu kién: { S >2 et
>
(x+1)! x!
1) & 2. 3 <30 & 1)+3(z—1)z < 30
(1) Na—1  “@—2) Hz+1)+3(@— 1)z
)
& @?—%F30<0®—§<x<3
Két hop v6i dieu kien x > 2, v € Z* ta ¢6 v = 2 la nghiém ctia bat phuong trinh da cho. O
. o 1 £ N 1 2 2 6 3
Bai 55. Giai bat phuong trinh §A2x —AZ < ECx + 10. (%) DS: 5 = {3;4}
Loi giai.
2r > 2
R x> 2
Diéu kién: S>3, ccl.
r >3
reZt

(2z)! x! 6 x!

1
- — < = 10
2r—2) (-2 " z3(@—3) "

1
& 5(213—1)21’—(:E—1)$§(33—2)(1‘—1)4-10
& Jrx—-12<0& <4

Két hop véi dieu kien x > 3, v € Z* ta c¢6 nghiém ctia bat phuong trinh da cho 1a x = 3 hoéc z = 4. O
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P 5
Bai 56. Giai bat phuong trinh C3_; — C2_, — ZA‘%’2 <0. (1) DS: S = {5;6;7;8;9; 10}
L3i giai.
Diéu kién: x € Z+,z > 5.
- 1)! —1)! 5 —2)!
B e @D o1l 5 @2t
Az -5 3lz—-4! 4 (x—4)
- r—1 z—1 ) <0
24 6z —4) A(z—4)
(x—1)(z—4)—4(x—1)—6.5
& O(dox>2b=2—-4>0
24(z = 4) <0(do x> x > 0)
22 — 9z — 22
& — <0
x—4
& 22 -9r-22<0(viz—4>0)
& —2<z <1l
Két hop v6i diéu kien ctia dé bai, ta c¢6 nghiém clia bat phuong trinh da cho 1a = € {5;6;7;8;9;10}. O
Bai 57. Giai bat phuong trinh 72AL — A3 | <72, (1) DS: S = {2;3;4;5;6;7; 8}
Lo gidi.
. r+1>3 T >2
Dieu kién: L © .
</ x E€Z
x! (x4 1)!
1) & 72- — <72
(1) (x—1)! z(xz—2)! —
& NRr—(r—1)(x+1)z—-72<0
& P -T32+72<0
& (r—1) ($2+x772) <0
< -9
1<z<8’
Giao véi dieu kien, ta dugc tap nghiem ctia bat phuong trinh da cho la S = {2;3;4;5;6;7; 8}. O
n—2
Bai 58. Giai bat phuong trinh ;LH > 2P, v6in € Z". (1) DS: S = {1;2}
n—1

L3i giai.

Didu kisn: 3" >1 (%)
éu kien: : *
ieu kden: o o

I 9 (n+1)!  (n=1)!
& n>6(n—2)(n—-1)<5m>—18n+12<0
9—+v21 <n< 9—|—\/21.
) -~ )
Giao véi (*) ta duge n € {1;2} 14 nghiém clia bat phuong trinh (1). O
. P R % 5 ~ Z 2,0 195 A731+1 e
Bai 59. C6 bao nhiéu s6 hang duong cta day so (x,) cho béi: x, = — — , V6in € Z*. DS: i,
- 4Pn Pn+1
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Loi giai.
195 A3 195 n!
>0 < RS R PNt LB 1
“n 4P,  Poi !~ (n+1)!
195 2)(n+3
& - (n+ )(,”+ ) 05195 4(n+2)(n+3) >0

& 4n® +20n — 171 < 0.

VineZ"=n=1,23,4.

Vay tat ca c6 4 s6 hang duong x1, T2, x3, Z4. O
Bai 60. Tim tat ci cac s6 am trong day sb x1, T2, T3, T4, ..., Tp VOi
AL, 143

Tp = <0,(n=1,2,3,...).

Pn+2 4Pn

Trong d6 A}, 4 1a chinh hgp chap 4 ctia n + 4 phan ti con Py, Ppyo 1 hoan vi ctia tap hgp gom n va

n + 2 phan ti tuong tng. DS: 71, 72
Loi giai.
Al 143
T, <0 & 222 <
" Pn+2 4Pn
(n+4)!
] 143 143
& — <0= 3 4)—— <0
2 Il (n+3)(n+4) 1
19 5)
& 4n2—|—28n—95<0<:>—? <n<g.
Vin€eZt=n=1,n=2.
Vay cac s6 hang am ctia day 1 1, xo. O
Bai 61. Gidi bat phuong trinh CF; > C137". (1) DS: § = {6;7;8;9;10; 11}
Lo giai.

. 1<z<11
Dieu kién:
reZt
13! 13!

W e Tt i awr o

(x+2)(x+1)> (13 —2)(12 — z)

11
= 2x211<:>x2?.

Giao véi (*) ta duge x € {6;7;8;9;10;11} 14 nghiem ctia bat phuong trinh (1). O

Bai 62. Gii bat phuong trinh C3; > 100 + CZ_]. (2) PS: 2> 10,z €Z

L&i giai.

Piéu kién: {

r+1>3 T > 2
reZt reZt’

(@) @+l @+ 1)z —1)—3]
sz —2) = VT LT De 31z — 1)
1)
(

) > 100
(z —4) > 600.

(2)
& z(r+

Ta thay vi z € Z nén khi z = 9 thi z(z + 1)(x — 4) = 450 < 600.
Khi z > 10 thi z(z + 1)(z — 4) > 660 > 600 nén x > 10 théa méan bat phuong trinh.

, X x> 10 )
Két hgp véi dieu kién (x) ta duge 7 la nghiém ctia bat phuong trinh (2). O
x
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) Al 143
Bai 63. Giai bat phuong trinh T f;)! < o (3) DS: « € {0;1;2}
Lai gidi.
Du;\ k’A x Z 0 ( )
iéu kién: : *
' reZ"
4-z! 4 3 2 1
(3) A+ D@+ @+ 2@+ 1) g gy 4 4) @ +3) < 143
(x4 2)!
1
& 4x2+28x—95§04:>—?9 §x§g.
Giao vdi (x) ta dugc x € {0;1;2} 1a nghiem ctia bat phuong trinh (3). O
Bai 64. Giai bat phuong trinh 12CL + Cij& > 162. (4) DS:z>9,z€7Z
L3i giai.
N r>1
Dieu kién: { . (%)
x €l
1
4) = 12x+x($7,+) <162 & 22 + 250 — 324 < 0
—25+ V1921
>
& Sx>9(doxeZt).
—25 — /1921 29( )
r<{——mM8M
- 2
: : 29 : )
Giao véi (x) ta dugc ey la nghiém ctia bat phuong trinh (4). O
x
Bai 65. Gii bat phuong trinh 3C2,; + P5 < 4A2. (5) DS:z>9,2€
L3i giai.
N r>2
Dieu kién: { . (%)
x €7
3 1
(5) 321 | 190 < da(a — 1) 5a? — 11z — 240 > 0
2> 11+ v4921
- 10 +
Sxr>9(doxeZ).
11 — /4921 = 9( )
Tl —
- 10
: : 29 : Ry
Giao véi (x) ta dugc <7 la nghiém ctia bat phuong trinh (5). O
x
. gz . Al 24
Bai 66. Giai bat phuong trinh T I (6) DS:5<2<24,2€7Z
Ar—l—l -G 23

Lai giai.
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N r>4
Dieu kién: { (*)
x € 2.
Al 24 (x=5)(z—1)
6) & —F——>—-———" 20
©) A —CL™23 " 22-292—-18 —
[ 29 + v/
5< o< 9+ v913
o 2
29 _
9—+913 cr<l1
L 2
5<z <25
e 77" @z ezt
O0<ax <1
£ C aix s Sz <24 . L1z
Két hgp véi dieu kién () ta duge 7z la nghiém ctia bat phuong trinh (6). O
x
. P 210
Bai 67. Gidi bat phuong trinh —2 > = (7) DS: n>5nel
P3 ARTY
Loi giai.
N n =4
Diéu kién: (*)
n e .
(n+2)! 210 (n+2)!(n—1)!
> > 21 2)(n—-1)! > .
(7 & 3 _(n—l)!@ 26 > 210 & (n+2)!(n — 1)! > 7560

3!

Ta thay vi n € Z nén khi n = 4 thi (n + 2)!(n — 1)! = 4320 < 7560.
Khi n > 5 thi (n + 2)!(n — 1)! > 120960 > 7560 nén n > 5 théa man bat phuong trinh.

. . n=>5 .
Két hgp v6i dieu kién (x) ta duge { c7 14 nghiém ctia bat phuong trinh (7). O
n

DANG 0.4. Giai hé phuong trinh chinh hdp - hoan vi - td hop

— Dung cdc cong thic ctia chinh hop - hodn vi - té hop dua vé hé dai so.

— @Gidi va tim nghiém thich hop.

2AY 4+ 5CY =90
5AY — 2CY = 80.
(trong d6 CK va A% 1an lugt 1a t6 hgp va chinh hgp chap k ciia n phan tik). DS:z=5,y=2

Bai 68. Giai hé phuong trinh {

L3 gidi.
Diéu kien 0 < y < x; z, y € N*,

20 + 5b = 90 — 920
Data:Ag,b:cg.Khidotaco{“+ @{“

5a — 2b =80 b =10.
. x! . x!
Tacoa:(x_y)!vab:m,suyra
!
a=— 2 byl s 20=10-yl eyl =2 y=2.
yl(z —y)!
Do d6
! =5 (nha
A—e P e (@-tpo20e |t 0 0h)
(x —2)! x = —4 (loai).

Vay ¢ =5, y = 2 1a nghiém ctia hé phuong trinh. O
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1
cm
Bai 69. Giai hé phuong trinh ¢ ! DS: m=3n=6
n+1 :§
Cop 3
Lai giai.
Diéu kien m, n € N*, m < n.
Ta co
(n+1)!
et _(m+Dn—m)! _n+l1-m
cry (n+1)! m+1 7’
ml(n+1—m)!
(n+1)!
Chiy  mlln+1-m)! n+2-m
Croy (n+1)! m
(m—1!n+2—-m)!
n+l-—m
m+1 1 n=2m m =3
Suy ra & & (thoéa man).
n+2—m:§ 3n—-8m+6=0 n==~6
m 3 R
Vay m = 3, n = 6 1a cac gia tri can tim. ([
crhp2(oy ) =3a271 . cyt
Bai 70. Giai he phuong trinh (Cs )3 () * Y DS: (z;y) = (1;1)
(Ci )y =Ay'+1
Loi giai.
Diéu kién z, y € N*.
Ta c6
_ x! _ y! _ x! _ y!
SR e A VRS ) N e N
Heé da cho trS thanh
xr =
x2+2y2:3xy :C2+2y2—3xy:0 Y
3 = 3 S E=2
227 =y +1 227 —y—1=0 3
227 =y + 1.
— Véiz=ytac62y? —y—1=0cy=1=>r=y=1.
— Véiz=2ytacolby? —y—1=0. (*)
Xét ham f(y) = 16y> — y — 1 trén mién [1;+00) ta c6 f/(y) = 48y> —1 >0 véiy > 1
= f(y) dong bién trén [1; +00).
Do doé [min) f(y) = f(1) = 14 > 0, suy ra phuong trinh (*) vo nghiém.
1;400
Vay nghiém cta hé 1a (z;y) = (1;1). O
Ca:—l Ay—l — 1 1
! Yoot oAyt
Bai 71. Giai hé phuong trinh 4 _3 DS: Hé vo nghiem
3 4 6C} 1

Lai giai.
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T >2
Diéu kien { y > 3
x, y €N
Ta ¢co
| |
Cz—l _ x: — Ay—l — y: _
S s | T S (R VIS
a2 _ 2t @1y oyt oy -1y -2)
T T ol —2)! 2 VT 3y —3)! 6 ‘
Hé da cho tré thanh
1 1
xr — y = —- — - —_— = _——
r y o v T Y Y
4z — 1)%2? yy-Dy—-2) 1 1
3 3 2
- 46 + - - =
Az — 1)2 6y —1)(y — 2) =AYt

1 1 N
Xét ham f(t) =1t — n voit>1,taco f/(t)=1+ 2> 0 v6i moi ¢ > 1, do d6 f(¢) tdng trén mien (1;+00).

1 1
Suyrarz—— =y —— & f(z) = f(y) © x = y. Thay vao phuong trinh con lai ta duge
T Yy

1
$3:x2-|—a:+§<:>3x3:3a:2-|—3w+1<:>4$3:($-|—1)3<:>\3'/4_13:::U-I—1<:>:v: (loai).

1
V4 -1

Vay hé da cho vo nghiém. O

DANG 0.5. Chitng minh mot dang thic té hop

Cach 1:
n!

(—W va cdce tinh chét cla to hop.
n — k)k!

— Dang cong thicc CF =

— Khai trién va rit gon.

Bai 72. Cho cac s6 nguyén duong k < n. Chitng minh ring CF = % . Cflj.
Lai giai.
| —1)! |
b n! PR (n—1)! B n! N o .
Ta c6 C; = m va o C,_1 = T D)=k K=k Suy ra dieu phai ching minh. O
Bai 73. Cho cic s6 tu nhién m, n (n > 1). Ching minh ring nCJ?,, = (m + 1)C1L.
Lai giai.
e (mamt (men) (m+ !
+n)! m-+n)l-n m+n)!
el = P p— = —n- = nCT,,.
(m+1)Cnin = (m+1) (m+Dn-1)! ml(n—-1!n ! min
Suy ra diéu phai chiing minh. O

Bai 74. Cho cic s6 tu nhién n, r, k théa man k < r < n. Ching minh ring CI, - Ck = Ck . 7%

L3 giai.
Ta c6

n! (n—k)! ol 1 n! r! B
En—k)! (n—r)!(r—k)! (m—r) kl(r—k! rln—r)! E@r—Fk!

k r—k __
C,-C =

Suy ra diéu phai chiing minh. O
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£ N 1
Bai 75. Cho s6 nguyén duong n. Chitng minh ring C3, + Ch! = 5072%4&2

Lo giai.
Ta co
no ol (2n)! n (2n)! _ @n)l(n+1)%+ (2n)In(n+1)
M alpl T (=Dl 1) (n+1)!(n+ 1)!
1 @n)iCn+2)(n+1)+(2n)!(2n+2)n 1 @n+2) 1
2 (n+1)!(n+1)! T2 (n+D(n+1) 27
Suy ra diéu phai ching minh. O

Bai 76. Cho céc s6 nguyén duong p < n. Chitng minh ring

2 c? ch cr n(n+ 1)
Cl+2.J+3.J+...+p. ﬁ 44 n- no = .
B T eyt cp! 2
Loi giai.
Ta c6
Ch = m
n!
C? I(n—2)! !
2. Cn 2'2(71 2) _ n ST
C} n (n—2)n
n!
C3 3ln—3)! (n—2)!
3.—2 = 3- = =n—2
2 nl -3y "7
2l(n —2)!
n!
ch I(n —p)! p—1!(n—p+1)! n—p+1
ch n! pl(n —p)! p
p—DY(n—-—p+1)!
cr 1
e
n .
(n—1)!
2 3 ch cn n(n+1)
2 1 n _ —
Do dé6 Cn+2-c—g+3-c—g+---+p-02_1+---+n-cgﬁl =n+(n—-1)+n-2)+ - +n—p+1)+ - -+1= —
Suy ra diéu phai ching minh. O

Bai 77. Cho cac s6 nguyén duong m, n (m < n). Chitng minh rang C™*! 4+ C7~1 4 207 = Cnmf;.

L3i giai.
Ta co

n! n! n!
(m+1)l(n—m—1)! * (m—1)!(n—m+1)! +2'm!(n—m)!
nln—m)(n—m+1)+nmim+1)+2n(m+1)(n—m+1)

(m+ 1D)!(n—m-+1)!

nlf(n—m+1)(n+m+2)+m(m+1)]

(m+ 1) (n—m+1)!
B nln+1)(n+2) (n+2)! _ om+l
(m+D!n-—m+1)!  (m+D(n-—m+1)! "2

Ctt 4ot 420y =

Suy ra diéu phai ching minh. ([
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Bai 78. Cho céac s6 k, n 1a s6 nguyén théa man 0 < k < n. Chitng minh ring

i
L

CL—2C2 +3C3 — ... 4 (=) ICt =n Y (-1)FCF_,.

k=0
Lai giai.
Taco Ok =k oD okt po g
O T k) T (k= Dlin—k) T 0
n n n—1
VT =Y (=D)"'kCh =n) (-D)F'CiT =0 (-DFCE_, =VP.
k=1 k=1 k=0
Suy ra diéu phai chiing minh. (Il
Bai 79. Cho n la s6 nguyén duong. Chitng minh rang
o o C? ck cr 1
+ n_o4 n o4 —0 44—
Crvz  Chss Chss Cothee Conpa 2
Lai giai.
Ta c6
ck n! k+D!n+1)! naln+D)(k+1)
cktl, K-k (+k+2)  (n-k)l(n+k+2)!
1 nl(n+ 1)! B nl(n+1)!
2 (n=RK)!n+k+1)! (n—k-1D(n+k+2)
(2n+1)! (2n+1)!
1 nl(n+1)! _ nl(n+1)!
N (2n +1)! (2n+1)!
m—kK)n+k+1)! nm-—Fk-Dl(n+k+2)!
_ LG -G
2 an—&-l
-1
V6i k =0, ta c6 ?2 RS T 2=
2 Ch
n+2 2n+1
» . C, 1 Chfy —Chdy
lek:]-,taco 277, :E%
n+3 2n+1
n—1 1 Cl o CO
Véik=n—1,taco 12— = - 201 20l
02n+1 2 C2n+1
n 1 CO
V6i k = n, ta co nC" = i”“.
Conz 2 Copy
(@) Cl C? ck cr 1 R
Do d6 ——— + "+ —a—+--+ " +...4+ —"— = —. Suy ra diéu phai chiing minh. O
C7l"b+2 C%+3 Ci+4 Cﬁi}c—I—Z Cg;rb 2

Bai 80. Cho cic s6 nguyén duong r < n. Chitng minh réing C = C'~! + 7L+ ... 4 CI 1.

Lai giai.
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Ta c6 tinh chat C7 = C' L +C7 | = C'~1 =Cr —C7_,. Do d6

n—

02_11 = C:z - 271
Cn 2 = :L—l - 171—2
Cn—S = 2—2 - ;—3
Cr—l — T _ Cr
r r+1 re
Do dé6 C;__ll + C;__lz + - CT 1=C, —Cr + C:j = C’'. Suy ra diéu phai ching minh. O

DANG 0.5. Chitng minh mot ding thic t6 hgp (Cach 2)

— Dang tinh chat CF +CE=1 = CF_ | vdi1 <k <n;k,neN.

— Tach - ghép hé so dé sit dung duogc tinh chat trén.

Bai 81. Cho k va n 1a hai s6 nguyén sao cho 3 < k < n. Chitng minh rang

Ck 4 3Cht 4 3Ck2 pCh3 =k,

Lo giai.
Tt tinh chat Ck + Ch~1 =CF | v6i 1 <k <n; k,n € N. Ta 6
VT = CF 430kt 43¢k24 k3
= (C’“ + C’“”) +2 (ijl + 02*2) + (C{?jQ + ij?’)
= Chy +2C00 + Gt
= (Cn+1 + Cn+1> (Cﬁﬁ + Cn+1)
= Chp+Chis
= CF ,=VP (dpcm).

Bai 82. Cho k va n 13 hai s6 tu nhién sao cho k& + 3 < n. Chitng minh ding thic

2C) + 5CHH + 40K+ + CF® = CiS + Ot

L3i giai.
Tit tinh chat CF + Ch=1 =Ck | véi 1 <k < n; k,n € N. Ta ¢6

VT 2Ck 4 5CHFL 4 4Ckt2 4 Cht3

= 2(Ch+Ch) +3(Ch 4+ Ch72) + (52 + O
= 2G5 +3C 1 + G

= 2(chi+ o) + (ot + o)

= 205+ G

= O3+ (ar3+ o)

= CHZ4+CH3 =VP (dpem).
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Bai 83. Cho k va n 1a hai s6 nguyén sao cho 4 < k < n. Ching minh rang

CF 4 4Ch 4 6CE2 p4Ck=3 pch 1 = CF

LJi giai.
Tit tinh chat Ck + CE=1 =CF | véi 1 <k < n; k,n € N. Ta 6
VT = CF44Ckty6Ck24ach™3 4k
= (Ch+ci) w3 (Cht ) 43 (OO 4 (Ch b
= Chy +3C 1+ 3Cn—|—1 +Crd
= (Cha+ i) Crl+C) + (Gt + Gt
- n+1 n+1 n+1 n+1 n+1 n+1
= Cr2+2C55 + Cfﬁrg
= (Ck+2 + Cn+2> (Cfbé + Cn+2>
= Ck +Chil=Ct  =VP (dpem).

O
,
Bai 84. Cho k, n va r la ba s6 tu nhién. Chiing minh ring Y~ Ch.; = Chy,pg
k=0
Loi giai.
Tit tinh chat CK + CE=1 =CF | v6i 1 <k <n; k,n € Nsuy ra
k k—1 k k k k—1
Crtitr = Cogg + Cog hay G = Gy — Gl
Do d6 ta c6
0 0
Cn = Cn+1
1
Cn+1 = Cn+2 Cn+1
Cn+2 = Cn+3 Cn+2
3
Cn+3 = Cn+4 Cn+3
~1
C;—H" = CZ+r+1 - C:H—r'
Cong cac déng thic tren theo ting vé, ta duge C +CL, ;1 +C2 5+ +Ch, . =Cr. ;.
T
Hay Z Ck.,=Cr, 1 (dpem). O

DANG 0.5. Chitng minh mot ding thic té hgp (Cach 3)

— Dung khai trién nhi thic Newton theo hai cich khdc nhau.
— Sau dé dong nhat hé so hai vé, suy ra diéu phdi ching minh.

Nhi thic Newton
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Bai 85. Cho 4 < k <n; k,n € Z. Chitng minh réng

CF 4 4Ch 1 6CE2 p4Ck=3 pcht =k,

L&i giai.
Ta c6

(1+2) = C)+Cle+ %% + O3 + Clat

= 144z + 622 + 423 + 2%

1+2)" = CO4Cla+ 22?4 . 4 CrhaF ... 4 Ca™,
= (11:}-1.%)4(1 +z)" = (14 4z + 622 + 423 + 2) (CO + Cla + C22% + .- + CFab + ... + Clla™). (1)
Mat khac

A+2)'1+2)" = (1+z)"
= ) +CL o+ C2 2+ +CE b Ot (2)

Dong nhét hé sb clia hang tit chita z* trong vé phai ciia (1) va (2) ta duge

CF 4 4CE1 1 6CE~2 4 4Ck=3 L Ch* = CF, (dpem).

Bai 86. Cho k, n, m va p 13 bon s6 tif nhién. Chitng minh ring

COCh +CLCPt 4 C2CE 2 .o + CECE, = CF

m-+n-
Loi giai.
Ta c6
(1+2)" = CO4+Cle+ 22?4 4 Cla™
(1+2)™ = C%+CLao+C2a?+ -+ Cla™.

= Heé s6 ciia hang ti chita 22 trong khai trién ctia tich (14z)"(142)™ 1a COCh,4+CLCh ' +C2Ch, 4. .+ ChCY. .
Mat khéac

1+z)"1+2)™ = (1+z)"™™
= Chm + Com® + Cryn@® - + Clpa® + oo+ CRIa™™™,

= He s6 ctia hang tit chita 2P trong khai trién ctia (1 + 2)"t™ 1a CP

n+m-
Ma hé s6 ctia hang tt chita 2™ trong tich (14 x)™(1 + z)" ciing chinh la he s6 clia hang ti chita 2" trong khai
trién ctia (1 + )2" nén

CoCP 4+ CLept 4 C2CP-2 4 ... 4 CBCF = CP ., (dpcm).

m-+n

Bai 87. Cho n va r 1 hai s6 ty nhién sao cho 7 < n. Ching minh rang

(2n)!
(n—r)-(n+r)

cOcr +clortt L 20t 4. L CRTTOT =

Lai giai.
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Ta c6
1
<C +C1 +C2—+ +szn>(CQ+C}¢:+---+C;;:J+--~+CZ:E“)
n 1 2n
1+ (1+2)"=—(1+2)
T
1
= (C + Cgp + C3,2% + -+ + Cola™™) .

Dong nhat hoa hé s6 clia hang tit chita 2" & hai vé ta dugc

COCr + CLCIH 4+ C2CF2 oo 1 OOl = O =

Bai 88. Cho n la s6 tu nhién. Chimg minh riing (C9)° + (C1)* +--- + (C1)? = C3,,.

Loi giai.
Ta c6

(1+2)?" = (1+z)"(1+z)"
(CO 4+ Clo+ C22% + -+ + Cla™) (CO + Clo + C22% + -+ + Clla™)
= (CO+Clae+C222 + .- 4 Cra™) (CO2™ + Cha™ '+ C2a" 2 ... 4 C1).

= Heé s6 clia hang tit chita 2" trong khai trién ctia tich (1 4+ 2)™(1 + )" 1a (C%)Q + (C,ll)2 o (O

Mat khac (1 +z)?* = CY, + Cznx 4o+ OB 2™+ 4 Cona?n,

= Hé s6 clia hang ti chu’a 2™ trong khai trién ctia (1 + x)2” la C3,

Ma hé s6 ctia hang tit chita 2™ trong tich (14 x)™(1 + )" ciing chinh la he s6 clia hang ti chita 2" trong khai
trién ctia (1 + )2 nén

(C9)? + (CL)2 + -+ (C1)? = C3,, (dpem).

O
Bai 89. Cho n la s6 tu nhién. Ching minh réng (C§n+1)2 — (C%n+1)2 + (C%nH)Q —- (ngﬂf =0.
Lai giai.
Ta co
(]. —+ l‘)2n+1 = Con+1 + C%n_i_lx + C%n+1$2 + e + C%Zi%IZHI—FI
(x =1+ = C2n+1332n+1 CQn+1$2n + C2n+1$2n P CSZH

= Hé s6 ciia hang tit chita 22" trong khai trién ciia tich (1 + z)?"l(z — 1)+ 1a
2 2 2 2
(C5n1)” = (Canpr)” + (Coup) — - = (CHT)

Mit khéc (14 )2 (z — 1)2"H = (22 — 1)+ ¢6 tat ca cac hang tit déu chita liiy thita bac chin ciia bién x
nén hé sé clia hang ti chita 22"+ 1a 0.

Do do6 (an+1)2 - (C%n+1) (C2n+1) — (C§Zﬁ)2 =0 (dpem). 0

Bai 90. Cho n 14 s6 ty nhién. Chiing minh ring (C9,)* — (C3,)* + (C3,)% =+ + (C3)? = (=1)"Cy,..

Li gii.
Ta c6
(1+2)* = C9,4+Cypa+-+Cha"+ - +Cha 2n,
(1-xz) = €, -Clz+- 4+ (-1)"Ch,z" -+ C2z?".
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= Hé s6 ctia hang tit chita 22" trong khai trién ctia tich (1 + 2)?*(1 — z)?" 1a

2 2 n n n\ 2
(C22)" = (Can) +---+ (=D (C5)* £ -+ (C5)°. (1)
Mat khéc (1 +2)2(1 —2)? = (1 —22)?* = CY, — C 22 + -+ (=1)"CY, (z%)" + - - + C3(—2?)2".

= Hé s6 ctia hang tit chtta 2" trong khai trién ctia (1 — 22)?" 1a (—1)"C3,. (2)
T (1) va (2) suy ra

(€3,)° = (Ch)* + -+ (—1)™ (Ch)? & -+ + (C31)? = (=1)"C3, (dpem).

DANG 0.5. Chitng minh mot dang thiic t6 hgp (Cach 4)

— Khai trién nhi thic Newton: (a+bx)", (a % bx)*"

— Sau dé chon a, b, ¢ thich hop.

Bai 91. Chitng minh ring: 9°CY + ... +9!CL + ... 4 97C" = 10"

Lai giai.
Taco: (1+2)2=C0 +Clo+C222 ...+ Cla™.

Cho x =9 ta duge: (1+9)2=C%+CL9+ ...+ Cng»

hay: 9°CY +91CL +--- +97C? = 10" (dpcm). O

Bai 92. Chitng minh ring: CY —CL +C2 —C3 + ...+ (-1)"Ct =0

L3 giai.

Taco: (1—2)"=C% —Cle+C22% — C323 + - + (=1)"Cla™.

Chor =1taduge (1-1)"=C% —CL+C2 -C3+...+(-1)"C?

hay CO — CL +C2 —C3 4+ -+ + (-=1)"C? = 0 (dpcm). O

Bai 93. Chiing minh: » 2°71.kC} =n 3"
k=1

Loi giai.
Ta c6 (1 + x) Z ka k.

Dao ham hai vé, ta c6: n- (1 +2)" Zka k=1,
n n

Cho z =2, tacs: n 3" =) 2F1. kCk = "2F1. kCk (dpem). 0
k=0 k=1

Bai 94. Chitng minh rang:

n 0 1 2 k n| _ n
3 [c +3Cn+32C +3kcn +3ncn —14

L3 giai.
Cach 1.
Tacé (1+x)" =CY + Cla + C22% + ... 4 Ca™.
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1
Cho z = 3 ta dugc:

1 " 0 1 1 1 2 1 n

= 3". %nzgn 00+lcl+i02+...+icn
3 n 3 n 32 n 3TL n
hav 37 [ €O lcl iCQ ick 71 Cn ) =4" (4
ay n+3 n+32 o+ —|-3k nt +3n n (dpcm).

Cach 2. Nhan 3" vao vé trai va rit gon vé trai.
Ta c6 (14 )" = Clx™ + CLam1 ... 4 Cn.
Cho x = 3 ta c6 (dpcm). O

Bai 95. Chiing to rang:

CO+C24 4+ CH g =CLH+C3 4 4 C2F

Loi giai.
Taco (1 +2)"=CO + Cla+ C222 + ... + Ckak + ... 4+ Cnam.
Cho x = —1 ta dugc:

0=C) —CL+C2-C3 ...+ C* 2 ... 4 (-1)"CP

= 424 4 =CL 4 42 (dpem).
0
Bai 96. Chitng minh rang:
1-10C}, +102C3, — 10C3, + - — 10> 1C2 1 107" = (81)"
Loi giai.
Ta c6:
(1 + 1,)271 = an + C%nx + C%n‘xQ + C%nxg +o Tt C%Z_lxznil + C%len
Cho x = —10 ta dugc:
(1-10)*" = CY, — 10C3, +10*C3, — 103C3, 4 --- — 102"~ 1C2n 1 1 10°"C3n
(—9)*" = €Y, — 10Cy,, +10°C3, — 10°C3,, + -+ — 10**~'C3n ! 4 10°"C3y.
hay 1 — 10C3, + 102C3, — 103C3, + --- — 10*"~1C3" 1 4+ 10?" = (81)" (dpem). 0

Bai 97. Chitng minh rang:

(=1)"C2 + (—1)" 120k 4 - (—1)"TRRCE g 2nCn =1

Loi giai.
Tac (1—2)"=C0 —Cle + C222 + - + (=1)FCEzF + ... + (—1)"Cla™.
Cho x = 2 ta dugc:

(1-2)"=C% —2C! +22C2 —23C3 + ... + (—1)F2*Ck + ... 4 (—1)"2"C"
(=" =C% —2C! +22C2 —23C3 + -+ (—D)F2FCE 4. (—1)2n
S(=1)"(=1)" = (=1)"Ch + (=1) 7 (=1)"2C, + (1) (=1)"2°C) + -+ (=1) (1) 25O -

+ (=) (=1)"2"Cy

o1 =(—1)"CY + (—1)"12CL 4+ (—1)"7222C2 4 (—1)" 32303 + .. 4 (1) RFCE 4 ... 4 2"C?  (dpem).
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0
Bai 98. Chitng minh: CY +6C} +6°C2 +63C3 + .- +6"C = 7"
Loi giai.
Taco (1+2)"=CY + Cla+C22% + ... 4 Ckak ... 4 Cla™.
Cho z = 6 ta dugc:
(146)" =C2 +6CL +6°C2 +63C3 +--- +6°CE ... 4 6"CP
& Y 46CL+6°C2+6%C3 +--- +6"C =7" (dpcm).
0
Bai 99. Chiing minh: 3'7CY; + 4% - 316C1, +42.315C2, + ... + 417C}T = 717
Lai giai.
Ta c6 (a +b)'" = C-a!7 + Cl,al%b + C2,a'%0 + - - + CT0'7.
Cho a =3, b =4 taco 317CY, + 41 - 316C1, + 4% . 315C3, + - .- +417CH = 717 (dpem). O
Bai 100. Ching minh ring: 4"CY —4"~1CL +4772C2 —... +(-1)"C" = C% +-2C} +22C2 4. .. +-2nC"
Lai giai.
Tacé: (z—1)"=Co2x" — Cla" 1+ C22" 2 ... 4 (—1)"C™.
Cho z = 4 ta dugc 3" = 4"CO — 4"~2CL +472C2 — ... + (—1)"C" (1)
Mat khac: (1+2)" =CO+ Cla 4+ C22% 4 -+ + Cla".
Cho z = 2 ta ¢ 3" = CO + 2C} + 22C2 + ... 4 2"C" (2)
Tir (1) va (2)ta c6:
APCp —4"IC, 44720 — -+ (-1)"CR = C) 420, +2°Ch + -+ 27C
0
. ) ] N 2201 2302 2403 2n+lcn 3n+1
Bai 101. Chitng minh raing: 2C9% + 2” + 3" 4” St n+1" =T
Loi giai.
Khai trién: (1z)"+! 1: CO 4+ CL iz +C2 a4 4 Ol lan
. k41 n +
Ta c6: Cit] = o lCﬁ.
1 1 1
Vay (1+2)"" = (n+1) (C% + Oz + 50};1;2 + gC%x?’ 4+ F MCQx”“).
(14 z)+t 1 1 1 B
Cho x = 2 ta dudc:
3n+1 22c1 2302 2403 2nflcn 3n+1
=1+ 2CY Z n LNERE n = —1 d :
nrl et T Ty T et T T (dpem)
O

Bai 102. Tinh S = CY, + C]; + C§, + C}, + C1¢ + CH trong d6 CF 1a t6 hop chap k ctia n phan ti

Loi giai.
Ap dung tinh chat: CF = C7* ta dugc:
S=0C% +Cl+C} +C+Cl)+Cii =C} +C, +C +C +Cf, + CY

= 28=C) +C}, +CH +C} +CL +C +CY +C], +CH +C) +ClY+Clp = (1+ 1)1 =2"

211
- 5:7:210:1024.
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Bai 103. V6i n 1a s6 nguyen duong, chitng minh cac hé thic sau:
@D Ch+CL+C2+---+Cr=2m

@ ch +C3 +C5 +--+C =09, +C2 +CS, 4+ Co

L&i giai.

D Taco: (1+z2)"=C% +Clo +C222 + C323 + .- + Q™.
Cho z =1 ta dugc:
I+1)"=CY +CL+C2 ...+ CP.

hay CY + CL +C2 4 ... 4 C = 2™,

2 Tacé: (1+2)=0CY,+Clx+C3 22+ + C%Zﬁlxzn_l + C3ng2n,
Cho z = —1 ta dugc:

hay C3, +C3, +C5, +---+C 1 =Y, +C%, +C5,+-- - +C¥ (dpcm).

Bai 104. Ki hieu CF 1a t8 hop chap k clia n phan tit. Chitng minh ding thitc:
an + C%n . 32 + an . 34 N C%ZBZTL — 22n—1 (22n + 1)

(Dai hoc Hang Hdi, 2000)

Lo giai.
Taco: (1+z)?"=CY, +Ch o+ C3 22+ +Can g2l 4 Cong?n,
Cho x = 3 ta dugc:

4% =Y, +CL34C3 3%+ C3 33+ 0530+ C3m3. (1)

Ta lai co:
(1—a)*" =5, — Gy + OG0 — G0 + Copat - 4+ O 712"+ CFia™,

Thay z = 3 ta dudc:
22" = CY, — Cy, -3+ C3,-32 - C5, -3+ C3, - 31—+ C31 -3 (2)
Lay(1) cong (2) vé theo vé ta sé dugc
42 4 92 —9CY 4+ C%, .32+ C3, -3 -+ C3n .3
24n + 22n
— =CY, +C3,-32+C3, -3+ 4 Con .3
o ointlypo=l 9 43 -324C), 31+ +C3n. 3

hay C9, 4+ C3, - 32+ C3, - 3% + - + C3n32m = 227~1 (22" 4+ 1) (dpem). O

Bai 105. Ching minh ring:
Coon + 32201 + 31Chggn + -+ + 320002900 — 92000 (2001 _ 1)

(Dai hoc Vinh, khéi D, M, T, 2001)

L3 giai.
Ta co:

2001 _ (0 1 2 2 3 3 20012001

(1+ ) = Ca01 T G017 + C3p012" + Cop12” + -+ + Copp127
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ChO r = 3 ta dlrdC 42001 = C%OOI + 305001 + 3203001 + 3303001 + 3403001 + e + 320010388%. (1)
Mat khac:
(1—2)*" = C99g; — Capma + C3p012” — Cipg12° + -+ - + Cgo1a™*.
T%lay r =3 ta dlf@/CZ (—2)/2001 C01 — 3C3001 + 3°C3p01 — 3°Chgpy + -+ — 3201 C31- (2)
Lay (1) cong (2) vé theo vé ta co:
42001 - 22001 - 208001 + 2 : 3203001 + 2 : 340421001 +---+ 2 * 320000388[1)
922001 _ 92001

D T = CYg01 + 3°C3g1 + 3" Clg1 + -+ + 32°0°C5Y
& 20000 22000 — ) +3%C3y0, + 31 Chgp1 + -+ + 320CHS.
hay 08001 + 3203001 + 3403001 + + 3200002000 22000 (22001 ) (dpcm) D

DANG 0.5. Chitng minh mot ding thic t6 hgp (Cach 5 - diing dao ham)

— Phuong phap:
- Dung khai trién nhi thic Newton: (a + bx)".
- Lay dao ham cap 1, cap 2, ... va chon a, b,x thich hop.

— Dau hiéu dé nhan biét dung dao ham cip 1:
- Trong méi s6 hang c6 chita dang: kCE hogc (n — k)CE.
- Trong tong khong chita CO hogc CI.

— Dau hiéu dé nhan biét dung dao ham cdip 2:
- Trong méi s6 hang cé chita dang: k(k —1)CE hogc (n — k)(n — k — 1)CE.
- Trong tong khong chita C°, C? hogc CL, Cn—1

Bai 106. Ching minh réng: Cj, + 2C3, + 3C3, + - -- 4+ 10C{§ = 5120.

Loi giai.
Khai trién nhi thic ta c6:
(1+2)10=C% + Clyz + C32? + - - + CH210.

Lay dao ham hai vé ta dugc:
10(1 + x)? = Ciy + 2C3yx + 3C3p2? + - - - + 10C1)2”.
Cho z = 1 ta suy ra: 10-2% = C}, +2C3 +3C3, +--- + 10C1Y = 5120 (diéu phai chiing minh). O

Bai 107. Ching minh ring 1CL —2C2 +3C3 — .- + (=1)""1nC2 =0

Lo giai.
Taco: (1—2)"=C% —Cle +C22% — C323 + - + (=1)"Cla™.
Dao ham hai vé ta dugc:

—n(l —2)" ! = —CL 4+ 22C2 — 32°C3 + ... + n(—1)"z""C".

Cho z =1 ta dugc 0 = —C} +2C2 —3C3 + - - + (—1)"nCI
Hay 1CL —2C2 +3C2 — .- + (=1)""'nC? =0 (diéu phai chiing minh). O

Bai 108. Ching minh: CL +2C2 +3C2 + .- +nCl =n - 2771

Lo giai.
Taco: (1+2)"=CY +Cla+C222 + C323 + ... + Cla™.
Dao ham hai vé ta dugc:
n(l+2)" ' = CL + 20C2 + 32°C3 + -+ + n2" 'CLL.

Cho z =1 ta duge n(1+1)""! = CL +2C2 +3C2 + --- + nC™.
Hay CL +2C2 +3C3 + ...+ nCt =n-2""! (diéu phai chitng minh). O
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Bai 109. Chitng minh réing: nCY% — (n — 1)CL + (n —2)C2 — (n — 3)C3 + .- + (=) lCcr~1 = 0.

Lo gidi.
Taco: (x—1)"=Co%" — Clam 1 4 2272 - Q32" 3 + ... + (=) 1C Lz + (—1)Cn.
Pao ham hai vé ta dudc:

n(z—1)""1=nClzx™ 1 — (n—1)Cla" 2 4 (n —2)C22z" 3 — (n = 3)Cla™ 4 + ... 4 (-1 LCn 1t

Cho z =1 ta dugc n(1 —1)""! =nC% — (n —1)CL + (n —2)C2 — (n — 3)CL + .- + (—=1)n~tCn-L
Hay nC% — (n —1)CL + (n —2)C2 — (n = 3)C3 + -+ + (=1)""1C"! =0 (diéu phai chiing minh). O

Bai 110. Ching minh ring: 2-1C2+3-2C3 +4-3CL + - +n(n—1)C? =n(n—1)-2"2

Loi giai.
Taco: (1+2)"=CY +Clo+C222 + C323 + ... + Cla™.
Lay dao ham cap 2 hai vé ta dudc:
nn—1)1+2)"2=2-1C2 +3.22C3 + .- +n-(n— 1)2"2C".

Cho z = 1 ta dugc n(n — 1)(1+1)"2=2-1C2 +3.2C2 +4-3C% +... + n(n — 1)C".
Hay 2-1C2 +3.2C3 +4-3C4 +---+n(n—1)C? =n(n—1)-2""2 (diéu phai chiing minh). O

Bai 111. Chitng minh ring: (—1)""1CL+(—1)"722.2C2 4. .4 (—1)" kg 2k 1CEk ... .27~ 1C7 = n.

Lo gidi.
Taco: (1+2)"=C0+Cle+C222 4+ C323 + .- + Clla™
Pao ham hai vé ta dudc:

n(l+z)" ' =Cp +22C2 + 32°C3 + -+ + na" " 'CLL.
Cho z = —2 ta dugc

n(l—2)""1=CL+2C2(-2) +3C3(-2)* +--- + nCr(-2)""*

e n=(=1)"1CL 4 (—1)"22.2C2 + . 4 ()RR ECE 4o 4 (—1) T (—2)n e
& n=(-1)"1CL+ (—=1)""22.2C2 + ... 4 (—1)" k- 2F1CE 4 ... 4277 ICT (didu phéi ching minh).
0
Bai 112. Ching minh réng: C9 +2CL +3C2 + -+ (n+1)C? = (n+2)2" 1.
Loi giai.
Taco: z(1+z)" = 2CY + 22CL + 23C2 + ... + 2" FICn.
Lay dao ham hai vé ta dugc:
(1+z)"+x-n(l+z)" 1 =2C0 +22C) +32°C2 +--- 4 (n + 1)2"CP.
Cho x = 1 ta dudc:
(I+1D)"+n(l+1)" 1 =C) +2CL +3C2 +...+ (n+1)CT
& CV 420t +3C2 4. 4+ (n+1)Cr =2""1(2 4 n)
& Cl42Cl +3C2+... +(n+1)C"=2""124n) (diéu phai ching minh).
0

Bai 113. Chitng minh rang: n(n — 1)C% + (n — 1)(n —2)CL +--- +2C" 2 = n(n — 1)2" 2.

Lai giai.
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Ta c6 (z+1)" = Clx™ + CLla 1 + 2272 ... 4 CP 1z 4+ C1.
Pao ham hai vé 1an thi nhat:
n(z+1)"1 =nCl2™ 1 + (n - 1)CLa" 2 + (n — 2)C22" 3 + ...y 22072 4 C L,
Dao ham hai vé lan tht hai:
nin—1(z+1)"2=nn-1)C%"2+ (n—1)(n—2)Cla" 34 (n —2)(n — 3)C2z" " ... 2C1 72,
Cho x = 1 ta dudc:
nn—1)1+1)"2=n(n—-1)C2 + (n—1)(n—2)CL + (n—2)(n —3)C2 4 ... 42072,

Hay n(n —1)2"2 =n(n—1)C% + (n —1)(n —2)CL + (n —2)(n —3)C2 + ... +2C"~2 (diéu phai chitng minh).
U

Bai 114. Ching minh rang:

nd"1CY — (n —1)4"2CL + (n —2)4"3C2 — . (—D) IO = CL +4C% .. 2o,

Loi giai.
Taco: (z—1)"=Cl2" — Cla" P+ C2gn 2 ... + (-1)"Cn.
Lay dao ham hai vé:

n(z —1)"1 =nCl2" ! — (n - 1)CLa" 2 4+ (n — 2)C22" 3 — ... 4 (—1)"tCn L

Cho x = 4 ta duge n- 3" 1 = nd"1CY — (n — 1)4"2CL + (n — 2)4"3C2 — ... + (=) tCnt (1),
Mit khac: (14 2)" = CY + Cla + C222 + ... + Clla™
Lay dao ham hai vé:

n(l+z)" ' =CL + 2022 + - - nClg" L.

Cho z = 2 ta dugc
n-3"=CL44C2 +... 4 n2"tC  (2).

T (1) va (2) ta co:

nd"1CY — (n — 1)4"2CL + (n — 2)4"73C2 — - 4 (—1)"IO T = CL +4C2 - pp2niOn,

. . 1
Bai 115. Cho sb ty nhién n > 2, chiing minh ring: (C1)2 +2(C2)2 + ... +n(CP)? = iann.

Loi giai.

Taco: (z+1)"(1+z)" = (1 +x)>.

Dao ham hai vé ta duge: 2(z + 1) [(1+ )" = [(1+=)>]" (1)

Vi(z+1)"=Cl"+Cla" 1+ C22" 2 ...+ C g + C1

va [(1+2)") = (CO + Cla + C2a? + C3a® + - + Cra™)' = CL +2C22 4 3CLa? + - + nCra” 1.
Hé s6 ctia 2"~ ! trong khai trién & vé trai ctia (1) 1a

2[(Cp)? +2(C2)° + - +n(C)*] .
Ma [(1+42)?]" = (CS, + Ch,x + C3,2% + C3,a% + - + C3na®) = CL + 2C22x + 3C32% + - + 2nCPra® 1,

Hé s6 ctia ™! trong khai trién & vé phai ctia (1) 1a nC3,.
Vi hé s6 ctia 2"~ ! trong khai trién & vé phai va vé trai ctia (1) phai bing nhau nén

1
(CR)* +2(Co)* + -+ +n(CR)* = onCi,.
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DANG 0.5. Chitng minh mot dang thiic t6 hgp (Cach 6 - dung tich phan)

— Phuong phap:
- Dung khai trién nhi thic Newton: (a + bx)".
- Lay tich phan hai vé vdi can tich phan thich hop.
- Chon a, b, x ta sé ra diéu phdi chitng minh.

E Mot s6 bai todn cé thé lay tich phan hai lan. %
Z ? Z Z k:
— Dau hiéu dé nhan biét dung tich phan la trong cdc so hang c¢é chita nhan t@ dang: "1 hodc
Cn
k(n—k)
. . NN cL 2 C3 croooontl g
Bai 116. Chiing minh rang: C?l-l—?”-l—?"—l-f-l----—l—n_:l: I
Loi giai.
Dimng khai trién nhi thitc Newton, ta c6: (1 +2)" = C) + Clz + C22% + ... + Clla™
1 1 1
= /1+x :/ngx-l—/C xdx+/02x2dx+ /C":C"dx
0 0 0
1 n+1|1 1 1
(14 x) — 0y —|——C}1x2 I szn-i-l
n+1 | 0 2 0 n+1 0
2ntl 1 1 1
s - _ Cn _Cl —C2 _Cn
n+1 nt 2" + 3 ot n+1
O
S- . 1 1 (=" 1
Bai 117. Tinh cg—icg+§ci—---+ n+1cg: T
Loi giai.
Taco: (1—2)"=CY —Cle+C222 - C323 +... + (-1)"Cla™
1 1
= / (1—x)" :/ —Clz+C22® — C32% + -+ + (=1)"Cla") da
0 0
1 n+1 |1 1 1 1 -1 !
5 1= = | - Lol 4 —cixi‘” B e e
n+1 0 0o 2 o 3 o 4 0 n+1 0
-1 1
& C——Cl lea o Cn 1
*3 3" o n+1 " n+1
O
. . ) N 2201 2302 24c3 2n+1cn 3n+1 -1
Bai 118. Chitng minh ring: 2CY + 2" 3n 4n e n+1n: I

Lai giai.



Khai trién: (1+z)" = CY + Clo + C222 + ... + Ca™.

2 2
= / +z)" :/ (CO+ Cra + C22% + Cla® + - + Cll2") da
0 0
1 n+1 (2 2 2 2 2 1 2
( :;fl =Chx +§c; 2 303 x? +ZC2$4 +o g G
0 0 0
o o0, YCh 2°Ch 2Ch H_+2n+1cg:3n+1—1
2 3 4 n+1 n+1

. 30 3! 32 36 47 - 37
Bai 119. Chitng minh rang: 7@0 + C + EC% +t Tcﬁ =—
Loi giai.
Ta cé: (z+3)8 = Cab + 3CEa® + 32C22% + 33C32® + - - + 35C%.
1 1
= / z +3)° / Coa® + 3CHa® + 3°Chat + 3°Ca® + - + C§3°%) da
0 0
(z+3)7 | ;3 32 3B . 36 !
30 31 32 36 _ 37
& SO+ SO+ R+ = :
76T gt pe Tt 7
Bai 120.
1
(@) Tinh tich phan: / z+2)° ps: 5= -2
0

IS 2 0,20 2 2 2 2 1
(2) Tinh téng sau: S = TCG+?CG+§C6+ZCG+ECG+6CG+?CG'

Li giai.

1
+2)7|" 3727
(z+2)° I:/(x+2)6d(x+2):(x7) =— (1).
0 0

(1) Taco: I=

O\H

(2 Taco: (2+2)8 =920 + Cl25x + C22%2% + C32323 + -+ - 4 C8aF

1 1
= / (z+2)°dx / (CP2° + C§2°z + C32%a? + C32%2° + -+ + CGa®) da
0 0
i 1 1 1 1 !
= /(:L‘ +2)0da = (C826x + §CéQ5x2 + 50324z3 + 10223%4 +-+ 7081:7)
0 0
! 6 5 4 3 2
2 2 2 2 2 2 1
& /(a:+2)6d:v: TC + CG+ 06+ = +€c§+écg+§cg (2).
0

37_27

T (1) va (2) suy ra S = -
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B 2n om 1
m+1 2" om+1°

N 1 2 3 4
Bai 121. Chtng minh rang §C§n - gC%n + ZC%” - 5C§n +

Lo giai.

Taco: (1+2)=CY +Clx+C% 2?2+ - +C3"x™ (1).

Dao ham hai vé ciia (1 ) ta dugc: 2n(1 + £U)2n 1 =Ci, + QCan + -+ 2nCina?1t (2).
Nhan thém x hai vé ctia (2) ta duge:2nz(1 + x)?"~ v =Clz+ 202nx + -+ 2nC3na?m (3).
Tich phan hai vé cia (3) véi can thuoc [—1;0] ta dugc:

0 0
/2n:1: (1+xz)* tde = / (CQH:E 4203, 2% 4+ - + 2nC3ny 2") dz
~1 “1

(1 + )21 2\ 1 M o o 0
= ([——2— - n =(=ci c C2n 2+l |
1 3 4 2n 1 . o o .
Suy ra: iCén—gC%n—I—ZC%n—gC%n—i—---—2n+1C%Z:2n+1 (diéu phai ching minh). O
Bai 122.
2
@TinhI:/l—x ps: 1= L+ D"
n-+1
0
(2) Chiing minh réng 2C9 — % -22CL + % 22802 — . 4 (=)" ni12"+lcg = ? 1+ (=1)"].
Lo giai.
2 2 (1— )" +! 2 1—(=1)"+ 14 (=1)n
I = 1—2x)"de = — 1—2)"d(1—2z)=— = = .
0 0
@Taco (1—2)"=CY% - CliL‘—I-C2 2 (=1D)nCra™
2 2
;»/ (1—z) dx—/cgdx—/cﬁxdaw/c%"dx— (—1)"/(333;”
0 0, 0
1+( )" z? x3 i
& —t =CY Cl— 02 | —--. 1Hncer .
n+1 nelo + 3 + (=G n+1},
1+ (=" 0 2011 1 302 n,_1 n+1cm idu phai chi i
<:>n7+122(3n—§'2 Cn+§'2 Cn—-"—k(—l) ] -2"CR. (Dieu phai ching minh)
]
. RN 1 1 1 (—1rer 1
Bai 123. Chu’ngmmhrangC%—§C}L+§C%—ZC§L+-~+ n+1n:n+1'
Lai giai.
Tacé (1—z)"=0CY — Cla:+(32 2_C3 4+ (- )”C” "
1 1 1
:>/ (1—-x) dx—/Cde—/Clxd$+/CZm2dm /Ci$3dx+---+(—1)”/02x"dx
0 0 0 0
1
1 31 41 n+l |1
o— [Q-2)dl-2)=CQal—CL T ng o N Lo
Ju-erda-m=chal -l G| s S| v ena |
0
1
(1 — )"t 1 1
- —CO—fC1 CQ—fC1 -1nee
n+1 0 +3 " oot (=) "n+1
1 0 1 2 3 (_ )ncg N 2. . .
<:>n+1:C"_§C"+§C”_ZC”+”'+”7H (Dieu phéi chting minh) O
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Bai 124.

cr oz (=D"Cr 2-4-6---(2n—2)-2n
Chut h 1— "4+ 2 4. o= .
@ Ohitng minh riing 1 — = + =% = =+ 4 2500 135 (2n+1)

1
(1) Tinh I, / 1—x DS: I = ——
0

2.4.6---(2n—2)-2n

5..-(2n—-1)-(2n+1)

L&i giai.

@Dm{

U= (1 — x2)n N {du = —92n (1 — $2)n71:cda:
dv = dz

v=1
1
I, = (1 —mg)x’é—l—2n/(l — 22" g dx
0
1
= Qn/ —(1—2%)]dz
= 2n In 1—1In)
I, 2n
= (2 I, =2nl,1 & = .
@n 41 ftin-1 I,1 2n+1 (+)
Tu (), ta duge:
1
In 2n In—l 2n—2 In_g 2n —4 [1 2 . / 1
Inoi 2n+1 Lo 2n—11,3 20-3 "I, 3 00 v =l;
0
Nhan vé theo vé, ta dugc:
L, I, £_2-4‘6~-(2n—2)-2n:>1 0 2:4-6---(2n—2)-2n
Iy I,o Iy  1-3-5---(2n+1) " 1-3.5---2n—1)-(2n+1)

@) Taco (1—2?)" =CY —Cla? + C2z* — .- + (—=1)"Cra™".

1 1 1 1
/1—1: = /C?de—/C}lmde—i—/CZx‘ldm—
0 0 0 0

1

(1).

(=) / Clg?™ da

0
31 51 2n+1 |1
= Clai-CL T 029” O e
n$|0 n + 5 +(=1)"Cy 2n—|—10
1 1 1
= 1--.C! 7.02—-.. - -Gy (2).
T (1) va (2), suy ra
L2 3 (=nH"Cr  2-4-6---(2n—2)-2n R
1S S Sn no_ Diéu phai chitng minh
; + - = I 1 T35 @iD) (Diéu phéi ching minh)
O
Bai 125.
1
p _ . o 1
@Tmh]-/xl z2)" de. DS'I_Q(n—i-l)
0
@ Chitng minh ring %C% — EC}«L + %C% -t ;;2203 = 2(n1+ 0

Lai giai.
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1
O Pbatt=1-2%= dt:—2mdx:>—fdt:xdx.

Déi can: a:—lthlt—O x—Othlt—l
1

1 1 ¢t 1
S I= | —=ttdt=—- 1).
o / 2 2 ntl|, 2+l (1)
1
@ Tacoz(1—2%)" =Clz — Cla? + C22% — .- + (—1)"Craz? 1.
1 1
/w (1—a%) = /Coxd:c /Clx3dx+/C2x5dx -—l—(—l)”/CZmQ”“dw
0 0
21 41 2n+2 |1
x x CL' X
— CO —Cl 02 e (=) CT .
2 T, A 2n + 2|,
1 —1)"
2 +6 " o n+2 " @)
T (1) va (2), suy ra
1 1 1 (=1)" 1 G .
§Cg—zc£+602_+2n+2 Z:m (Dleu phal Chu’ng mlnh)
([
Bai 126.
1
: ontl ]
(1) Tinh I = /1+:c DS: [ = ———
0
I = 1 1 L n
@Tlnhstg+2C%+3C?L+ +n+1C"'
L&i giai.
L L (1+x)n+11 on+l _ 1
(D Taco I / + )" / +2)" d(z+1) nr 1|, i (1)
0 0
(2 Taco (1+ )" =CO +Clo +C22%2 + C323 + -+ + Cla™.
1 1 1 1 1 1
:>/ (1+2)" = /C%dm—F/C}lwdm—i-/C%xde—i-/Cimgdx—i--~+/Cﬁxndx
0 0 0 0 0 0
21 31 41 n+1 |1
— Ot 2 T 3 aim. T
= C,zl,-C, 5 O+Cn 5 +C vy +C nrl,
1
0 1 2 3 n
_ 1 2 h — 2).
Cn—|—2Cn—i—3Cn+4Cn + +1(3 (2)
T (1) va (2), suy ra
S =Y+ C1+ lezy o 1t i
3" n+1" n+1
(I

Bai 127.

1
(1) Tinh tich phan I = /x (1- w)lg dz. DS: [ = é{)
0




"

18 — 19
C19 - C19'

) 1 1 1
(2) Tinh S = 5099— §C§Q+ZC%Q + o1

Sl

Li giai.

O Patu=1-2z=du=—-dzvaz=1—u.
Déican: c =0thit=1;z=1thit=0.

Suy ra z(1 — ) Clgx — Clgz? + Clgx — Clgx +- C%ga@m
1 1
/x(l — )P dex = /Clgxdx /Clgx dx—i—/Clgx dx—/Clgx dz + - /Clgx% dz
0 0
22 23| 1 25 1 221
= Cly & 5 —Ciy = 3 + CIQ 1 C19 5 ~C1y o1
= 5019 - 5019 + 1019 - 3019 +o = ﬁclg (2).
Tu (1) va (2), suy ra
1 1 1 1 1 1
S = 5099 - 50%9 + 10%9 - 50?9 +ee = Ecig = 120"
([
Bai 128. Cho n la s6 tu nhién 16n hon 2.
n
¢ < a _ 2 3\ e
(1) Tinh tich phan I —/ac (1—|—£L‘ ) dzx. DS: In_m

0

1 Cn:2“+171.
3n+3 " 3(n+1)

s 1 1 1
(2) Ching minh ring: gC?L + 80711 + §C% +-+

L&i giai.
n

@ I, —/m2 (1+2%)" da.

0
d
Datu:1+a:3:>du:3x2dx:>3:2dx:—u
.. . x]0 1
Doi can s 1 2
2 2 2
n+1 1 2n+1 1 2n+1_1
e u / w1 3<n+1 n+1> 3(n+1)
1 1
2n+1_1
Védyln:

3(n+1)
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(2) Taco (1+ :1:3)” =CY +CLad + C225 ... 4 O3
a? (1+2%)" = Cla2? + Cla® + C2a® + - -+ + Cpa’nt?

1 1 1 1 1
:>/332 1—}-x dz = /C?L$2dl‘+/0}b$5dl‘+/C%SUBdLE—f--"-I-/CZSUsTH—QdJU
0 0 0 0 0

1 1 1 1
3 6 9 3n+3
x x x x
= CO— le 027 Cn
"3 o 6 o 9 + "3n+3
0 0 0
1
= g(}2+ 6C7£+ QCEL + 530 (@)
! n+1
2 -1
Theo cau trén thi [ 2? (1+2%)" de=""——. (2
eo cau trén 1/m(+x) x S+ D) (2)
0
1 2t — .
T (1) va (2) suy ra: fCO + 6(3711 + 9C,21 -+ T 302 = ST D) (Diéu phéi chiing minh)
]
1
Bai 129. Tinh tich phan I = /33 (1—2%)"dz (nezZ").
0
Tt d6 chitng minh ring:
1

leo_Ltea leo Log =D
300 = 1O+ gOh = 5O s O = sy

DS:I:W
Loi giai.
Ta c6:
1 1
I:/x(l—x2)ndx - _;/(1_3;2)%(1_3;2)
0 0
1 (=A™ 1 X
T2 n+1 T 2(n+1) (1)

Ta c6 (1 — x2)n =CY —CLz? +C2 ($2)2 - (332)3 +o (=D CR (a:z)n

= 2(1—2?)" =20 — xc;x2+x02( 22 2 (22)° 4+ 4 (D) 2Cp (22)"

1 1 1
m(l—xQ)n dm:/Cgmdm /Clx3dw+/02:ﬂ5dx /Cf’lmjdm—l—--'%—(—1)"/Cﬁm2”+1 dz
0 0

0

=

— O B’

1 1 1 1 1
1'2 1’4 336 $8 m2n+2
= :U(l—:vg)ndx:Cg'? —C}L-Z +C,21-€ Ci§ + -4+ (=1)" 22n+2
0 0 0 0 0 0
1
1 1 1 1 (=1)"
= 1-2%)"de=-C% — —Cl 4+ -2 - 3 2
/’3( R S R i S
0
Tw (1) va (2) ta suy ra:
1 1 1 1 (=1)" 1 " . :
Q0 Sl 42— 4+ —— ("= _———. (Didu phai chtt h
20 =G T 5O gt T o T oy (Dicu phél chitng minh)
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DANG 0.6. Tinh téng mot biéu thic té hop

qud.

Nhan xét. Tinh tong mot biéu thiic t6 hop ciing st dung cic cach & dang 5 nhung cé su khdc nhau gita
viéc tinh tong va ching minh la: ching minh thi biét trude két qud con tinh tong thi chua biét trudce két

Bai 130. Tinh S = C§, +C; + C§, +CY; + C19 + CH trong d6 Ck 1 s6 t6 hop chap k cia n phan tit.

DS: § = 1024.
L3i giai.
Ap dung tinh chat Ck = C? % tac6 S = Cn—i-C L+C+C) + 019+t
Hay S = C}, + C}; + 031 + 021 +CL+CY =28=C) +Cl + + 19 + Cil = (14 1)1 =21,
Vay S = 1024. O
Bai 131. Tinh tong
O S=C0+CL+C2+...4Cn. DS: § = 2n.

@ 51=C5, +C5, +--+ CF.

® S2=Cg + G+ + 57"

DS: §; =227~ 1,

DS: Sy =227~1,

Loi giai.
(D Taco (1+2)"=Co + CLla+ C222 + ... + Cla™.
Cho z =1taduge (1+1)"=C% +CL + .-+ C.

Vay S = 2™,
@) Taco (1+xz)* =CY, +02nx+02nx +- CQ” Tp2n=l 4 CZng2n,
(1—z)=0CY, —Ch x+C3 22— CL 2+ 02" Lp2n 4 02n 2,

Cho =z =1 ta dugc

2 = G+ Coy +Cou 4+ 37+ O3 (1)
0 = an - C%n + an - CQn T C%Z_l + C%Z (2)

Cong (1) v6i (2) vé theo vé ta c6 22" = 2C9 +2C3 +--- +2C3" = 51 Y, +C%, +---+C3n =221,

Mat khéc tit (2) ta ciing ¢6 C9, + C3, + - +C3" =C}, +C3, +--- + 02" =5
@ Vay Sy =51 = 92n—1

O
Bai 132. Tinh téng S = C% +2CL +22C2 + ... +2"Cn. DS: 3",
Loi giai.
Tacé (1+z)" =C0 + Clo + C222 + ... 4 Ca™.
Cho x = 2 ta duge S = CU +2CL +22C2 + ... +27°C" = (1 +2)" = 3", O
Bai 133. Tinh
D S =C2+Ct+... +C2. DS: S = 32.

(2) S2=4°CY +4'C{ + -+ +43CE.

DS: So = 390625.

Loi giai.
Tacé (1+z)" =CY + Cla + C22% + .- 4 Ca™.
(D Choz=1van=5tadugc S =CY+Cl+ - +C2=(1+1)°>=2°=32.

(2) Cho x = 4 vain = 8 ta dugc Sy = 49CY + 41CL + -+ +48C8 = (1 + 4)% = 5% = 390625.
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Bai 134. Tinh
n 0 1 1 1 2 1 k n
D S =3 cn+§cn+?cn+ -~+3—kcn+ +3nC DS: Sy =4,
(2 82 =97CY +97~1CL +9772C2 + .- +90C7. DS: Sy = 10",
Lo giai.
Tacé (1+z)" =CY + Cla + C22% + .- 4 Ca™. (%)
1
(1) Cho z = 3 ta dudc
el =CY+ cl+ lov vlae 1 lo
3) 32 " 3k 3nn
n \" n 0 1 2 1 k 1 n
4 n
P <3)
Ta ciing c6 thé lam nhu sau Sy = 3"CY + 3"~1CL +372C2 4 ... 4 3n=FCk ... 4 Cn.
Vi CF = C"=* nen Sy duge viét lai S; = 3"C? + 3”_102_1 +3n720n 2 . 4 Y,
Tit () cho & = 3 ta duge (14 3)" = 3"CY + 3" 1CL +3772C2 + ... 4+ 3"°C" hay S; = (1 +3)" =
(2 Vi Ck =CrnFnen Sy =9nCn + 9n—LCn—1 4 9n=20n=2 ... 4+ 90C0.
T (%) cho z =9 ta duge Se = (1 +9)" = 10™.
(I
Bai 135. Tinh S = Ci, — 2C?, + 3C%, —14Cl4 DS: § =0.
Li gii.
Taco (1+2)4=CY + Clyz + C3a? + -+ 4+ Cljatd
Lay dao ham hai vé, ta c’[ufdc 14(1 + x)13 Ci, + 2(324x + 3C34:132 + -+ 14CH2 1.
Bai 136. Tinh tong
D S =1C% +1CL +2C2 +--- +nCn. DS: §1 = n2n 1 4 1.
(2) S =1C% +2CL +3C2 +--- 4+ (n+1)C. DS: Sy =27 1(n 4 2).
Li giai.
(D) Taco (1+2)" =C% + Cla + C222% 4 .- + Cla™.
Lay dao ham hai vé, ta dugc
n(l+z)" ' =CLl +2C2z 4 -+ nCl2™ L.
Cho z =1 ta duge n(1 + 1)" L=Cl +2C2 +... +nC"
= 51 =1CY +1CL +2C2 4 - + nCP? = n2"~ 1+C9,
=S =n2""141.
(2) Ta cé
(14+2)"=CY+ Cho + C222 ... + Cla"
=z(14+2)"=Clx+ Cha? + C223 + ... O™

Lay dao ham hai vé (1 +2)"+x-n(l +z)" ! = C0+2C1x—|—3C2x2+

Cho x = 1 ta duge 2" +n2" 1 = CY + 2CL +3C2 +

4+ (n+1)Cla™.

+(n+1)C" = Sy =2""1(n+2).
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Bai 137. Tinh S =9-28C) —8-27C{ +7-20C% —--- + C§. DS: §=9.

L3i giai.
Ta c6 (1 + )% = CJ2? + Ca® + Cla" + C3a® + - - - + CF.
= 9(1 +z)8 = 9CJ2® + 8Clz" + 7C%20 + 6C32® + - - - + C§.

Chor=-2=9=9-285C) —8.27C{ +7-20CZ —... + C§ = S =0. O
Bai 138. Tinh § =2-1C%; —3-2-2'C§, +4-3-22C%, —--- —11-10-2°CY,. DS: § = —110.
Lai giai.
Ta c6 (1 +2)" = CY M + CLa!0+ CHa + - + C*{laﬁ + Oz + C}
= 11(1 +2)10 = 1100 210+ 10011x + 901195 + - 4209 lx + C19
= 11-10(1 +2)° = 11-10C%,2% + 10 - 9C},2® + 9 - 8C% 27 + - - - + 2CY,
Choz=-2=8=11-10-(-1)? = —110. O
Bai 139. Tinh tong S = Cy + 2C300 + 3C3000 + - - - + 2001CZ0%0. DS: S = 1001 - 2200,
Loi giai.
Ta co (1 + x)*% = CHyo + 0200095+ 0200095 + - CE500270% (*)
C%IO xTr = 1 ta dlI(jC /CQOOO + CQOOO + C2000 + - C2000 22000 (1)
Lay dao ham hai vé clia (x)
2000(1 + )19 = CL 00 + 2C2500% + - - - + 2000C2900 21999

Cho z = 1 ta dugce Clyog + 2C3500 + - - - + 2000C30%9 = 2000 - 21999 (2)
Lay (1) cong véi (2) vé theo vé

9000 + 2C3000 + 3C2000 + - - - + 2001C2990 = 22000 4 9000 . 21999
hay S = 22000 11000 - 2 - 21999 = 1001 - 22000,
Ta ciing c6 thé lam nhu sau
Ta co

(14 2)*° = Co0 + Cao00% + Chgpoz” + - 03888 2000

= o(1+2)*% = Cypom + Cagp07” + Cpppz” + - - - + Co0027"".

Lay dao ham hai vé
(1 + $)2000 +x - 2000(1 + x)1999 C 2000 + 20200017 + 36200033 + -+ 20010%888 2000

Cho = = 1 ta dugc

C9000 + 203000 + 3C2000 + - - - + 2001C3390 = 22000 4 2000 - 21999
hay S = 22000 41000 - 2 - 21999 = 1001 - 220, O

Bai 140. Tinh S = 12CL + 2202 + 32CL + - - - + n2C". DS: § = n(n+1)2"2.

Loi giai.

Tac6 (1+z)" =CY + Clz + C%xz +C3a3 4+ Cla™,

Lay dao ham hai vé n(1 +2)" ! = Cl + 2022 +3C322 + ... + nClz" L.
= azn(l+2)" ! = Cle + 20222 + 303.%'3 + - +nCra™.

Lay dao ham hai vé

n[(14+2)" T +azmn -1 +2)" 2 =CL+2-2-C22+3-3C22% +--- 4 n-nCla" L.

Cho z =1 ta dugc
n[2" 1+ (n—1)2"7% = C), 4+ 2°C2 + 3°C3 + - - + n*CL.
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Ta ciing c6 thé giai bai toan trén nhu sau:

Dit f(x) = (1+2)" =C2 4+ CLla 4+ C222 + C223 + --- + Ca™,

g@)=2[(1+2)" =Cl2x + Cla? + C223 + C3x% 4 ... + Cla"FL,

Ta c6 f'(z) =n(l+2)" 1 = CL + 2022 +2C322 + .- + nCnan~!

= f(1)=n-2""1=CL +202 +3C3 +---+nC2 (1)

J@)=0+2)" +nr(1+z)" ! =C%+2Cle +3C22% + .-+ + (n+ 1)Cla™,

g () =n(l+z)" L +n(l+z)" T +nz(n-1)(1+z)" 2= 2C,11 +3-2C22+4-3C32% + - +n(n+1)Clz" L.
=g¢'(1)=2n-2""14+nn-12"2=2CL +3-2C2 +4-3C3+---+ (n+ 1)nC2.  (2)

Lay (2) trit (1) ta dugec n-2"" ' +n(n—1)2"2=CL +2.2C2 +3-3C3 +.-- +n-nC?
=n-2""2(n—1+2)=12CL +22C2 4+ 32C3 + ... + n2Cn.

Vay S =n(n+1)272, O

Bai 141. Tinh

@D 81 =nCY —(n—-1)CL+ (n—2)C2 — (n—3)C3 +--- + (—1)»-Cn L. DS: 5 = 0.
@ Sa=nn—-1)C% + (n—1)(n—2)CL + ... +2C0 2, DS: Sy =n(n—1) 272,
Loi giai.
() Taco (x—1)" =Com — CLlan1 4 2272 — ... 4 (—1)"C".

Dao ham hai vé
n(z —1)""1=nCx™ ! — (n—1)CLa™ 2 4 (n — 2)C2z" 3 — ... 4 (—1)"'Cm.
Cho x =1 ta dugc
n(l—1)"=nCd — (n—1)CL + (n —2)C% — ... 4 (=1)"tCn L,
hay S; = 0.

2 Taco (x+1)" =Con 4+ CLlan 1 4+ C22" 2 4 ... 4 CP 222 + C g + C1.
Lay dao ham hai vé lan thit nhat

n(z+1)"1 =nClx" 4 (n—1)CLa" 2 4+ (n — 2)C22" 3 + ... 20" 2 4 C L,
Lay dao ham hai vé lan thit hai
nin—1)(z+ 10" 2=n(n—-1)C%" 24+ (n—1)(n—2)CLla"3 + (n — 2)(n — 3)C22"* + ... 4 202,
Cho z =1 ta dugc
nn—1D1+1)"2=n(n—-1)C2 + (n—1)(n—-2)CL + (n—2)(n—3)C2 4 ... 42072,

hay Sy =n(n —1)-2"2,

O
1 1 1 1 ntl _
a3 . I e B o R o B n L g 2 1
Bai 142. T1nhS_Cn+20n+3Cn+4Cn+ +n+1C"' PS: § = ——
Loi giai.
Tac() (14 )" C0+C1w+C2x2+Clx3+ + Cla™
1 1

:>/ + ) dx—/COdx+/Clxdx+/C2x2dx+/C3:E3dx+ -+/CZJ:"dx

0 0 0
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1 n+1|1 1 21 31 41 n+1 |1
(::f)l =% +C}1x— +C23 +C3ajl +--~+Cg§+1
0 0 0
2n+1_1 1
= — =0 = fcl+ C§+ C3 S ——Cn.
n—i—12n+1_1 3 n+1
Vay S = —— U
R n+1
e P 3 7 2n+1 - 1 3n+1 _ 2n+1
Loi giai.
Ta c6
(1+:1:)”:C0+Clx+02x2+~~+C""
2 2
:/ (1+x) dx—/COdm+/Clxdaz+/02x2d$+ /chndx
1 1
n+1|2 2 212 32 n+1 (2
S Gk i RS W G o +02 +---+sz
n+1 1 1 2 3 n+1|;
3n+1 _ 2n+1 3 7 2n+1 -1
G L SR e M ¢ SR —— (]
n+1 n+2 "+3 nto n+1 "
3n+1_2n+1
Vay S = ——— O
& n+1
22 23 27’&“1‘1 n+1 _
S PRI _ 0 el! 02 n . 3 1
Bai 144. Tinh: S =2C; + 2Cn—|— 3Cn+ +n+1C"' PS: § = ———.
Loi giai.
Ta c6
(1+x)”:CO+Clx+C2m2+--- Cra"
2 2
:>/ (1+2) dx—/COdm+/Cl$dx+/02x2dm+ /CZx”dx
0 0
+xn+12 2 1:22 32 ot |2
(n+)1 =Cx +C}L5 +C23 +---+Czn+1
0 0 0
3n+1_1 22 23 2n+1
=~ =200+ Cl4C? ... n.
n—+1 ”+2 ”+3 nt +n—i—l "
3n+1_1
Vay S = ——. O
a n+1
Bai 145. Tinh:S:C}L—QC%+302—4Cﬁ+-~‘+(—1)”_1nC2. DS: A=0.
Loi giai.
Ta co

(1—2)"=C2 —Clo+C22% - C323 + ... 4 (—=1)"Cla™.
Lay dao ham hai vé ta dugc
—n(l—2)" ! = -CL+2C2x —3C32% + .- + (—1)"nClz™ L.
Choz =1
n(l—1)""1t=-CL+2C%2 -3C3 +... +(=1)"nC"
& 0=-CL+2C% —3C32 +... 4+ (-1)"nC".
Vay A = 0.
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30 3! 32 36 _
Bai 146. Tinh: 5—70 + 6C +§C§+ _ 06 95:5147737
Loi giai.
Ta c6
(x+3)6:C8m6+C1 .34 C2xt 3% 4. 4 e 38
:>/x—|—3 dx—/Cg:Uﬁd:p+/C 3dx+/C -3%da + - /06 35 dw
1 1
(z+3)7 90 T° 66
= C 3C} 322 <+ 3°Cex
707+66+65++60
-3 1 0 1 2 6 6
37
Vay S = : O
7
Bai 147. Tinh: S = 2CY + 4C! 2602 3n+1_1cn gntl(gntl _ 1)
al . mn: = n"‘ n‘i‘? n++n7_|_1 ne DS:S:7n+1 .
Loi giai.
Ta c6
(1+:C)"=CO+Clx+C2x2+--~ crgn
3
:>/1+x dx—/Cde+/Clxda}+/02x2dm+ /C”x"dx
1
1 n+1 |3 3 3 33 n+1
L Lo =% +Cl$ +02 +--~+sz
n+1 |y 1 2 3 n+1|;
4n+1 _ 2n+1 3n+l -1
- = —90CY +4C! —CQ N —
T n T n+3n+ +n+1 i
2n+1 2n+1_1
n+1
Bai 148. Tinh: S = CL +3C2 +7C3 +... 4+ (2" — 1)C™. DS: § = 37 _9n.
Loi giai.
Ta c6

(142" =CY + Clo+ C2a? + C3a3 4 ... + Cla™
Lay dao ham hai vé ta dugc

n(l+z)" ' =CL+2C%2 +3C22% .- + nCla" !
2 2 2

2
:>/n (14+2)"" 1dx—/Cldx+/2C2xdx+/3C3x2dx+ +/nCZx"_1dx
1 1 1 1

1 222 312 n|2
Lt = Cly + 2022 +3C§;x— 4o+ nCn
n 1 1 2 3| n |y
=3" - 2" = C;, +3C2 +7C3 + .--+(2”—1)cg.

Vay S = 3" — 27, O
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S =n.

Bai 149. Tinh: S = (-1)"1CL +(-1)""2.2.2.C2 + ... 4 (—=1)"F . k- 2" 1Ck ... 4 n. 2"~ 1Cn,

DS:

Li gii.
Ta co
1+2)"=Co+Cla4+C22? 4+ C32% 4. + Ca™.

Lay dao ham hai vé ta dugc
n(l+z)" ' =ChL+2C2x+ -+ kCEz* ! ... 4 nCla™ 1,
Cho z = —2 ta dugc
n(l—2)""t=CL+2C2(=2) + -+ kCE(=2)*1 + ... 4 nCR(—2)"*
=n(-1)" (- = (- eh + (-0 (=2 2. CE 4

+ ()RR gk o (—) T () 2 e
=n=(-1)"1CL 4+ (-1)"2.2.2.C2 - (=) R 2RO 2T,

Vay S =n.

Bai 150. Tinh: S = 12CL + 22C2 + 32C3 +--- + n2Cn. DS: § = n(n+1)2""2,

Loi giai.
Ta c6
(142" =C% + Clo+ C2a? + C3a3 4 ... + Cla™

Lay dao ham hai vé
n(l+x)" ' =CL+2C%z +3C32% + .- 4 nCla™ !
=nz(l+z)" 1 =Cle +2C22% + 30323 + ... + nC2™

Lay dao ham hai vé

n[1+2)" ' +an—1)(1+2)"? =C,+2-2C2z+3-3C32° + - +n-nCla""".

Cho z =1 ta dugc
n 2"+ (n —1)2"7% = 1°C;, + 22C2 + 32°C3 + - + n’ClL.

Vay S =n-2""2[(n—1)+2] =n(n+1)2"2.

Ta c6 thé giai bai toan trén nhu sau: Dat
f@)=0+2)"=CY +Cla+ C22% + C32® + ... + Cla"
gx)=2(1+2)" = s+ Cla? + C2a% + C3at + ... + Q2"

Ta c6

L+2)" +nz(l+2)" 1 =C +2CLe +3C22% + .- + (n 4+ 1)Ca™

n

=2CL +3.2C22 +4-3C3 2%+ + (n+1) - nCla™!

=4¢d')=2n-2"14nn-1)2"2=2CL +3.2C2 +4-3C3 + ... + (n+1) - nC™

Lay (s*) tru (*) ta dugc
n-2""4n(n—-1)2""*=C)+2-2C; +3-3C} +---+n-nCj,
en(n+1)2"2 =12CL +22C2 4+ 32C3 + ... + n?C.

Vay S =n(n+1)272,
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2
Bai 151. (1) Tinh tich phan I = / (x+2)° ps:i 1= 3 =%
1
6 5 4 3 2 1 7T _ o7
(2) Tinh téng Saus:QTCg-F%Cé-F%C§+QZC§+%C%+%C2+%CS_ DS: S — 3 72 .
Loi giai.
/ / (z+2)7" 372
@I:/(x+2)6d /(w+2) A= TP T
0
0 0

(2) Ta co

(2+2)5 =

CA26 + €20z + €221 + C32323 + €222 + €225 + €84S

1 1
/(g;+2 dx_/COQGd +/0625xdx+/0224m2dx+/032%3(13;
0 0

1

Cé223:4 dz + / C222° dx + /Cga:G dz
0

0

2 71 1 21 31 4
(GRS C N IIC > e i e ik
7 0 0 2 0 3 0 4
511 61 271
il | 4 il 4t
MR o 56 e
3T —27 26 25 24 23 22 21 1
= —CO —CG - 02 + C + -Cg+ =-C8 + =C8.
7 ) 6 7
37 —27
Vay S =
ay -
(]
Bai 152. Tinh
1 1 1 1 .
S = e — Gi n chan).
=1 T3 =3y e T T oy (YOin chan)
ps: 5= 2
n!
Loi giai.
Ta co
nlS=Ch+Cs+Co+-- - +Cr L
Khai trién
(1+2)"=Co+Cla+C222 + C3a3 + ... 4 1L 4 CNa™,
Chor=1tadugec2"=C2+CL+C2+C3+...+Cnt4Cn. (1)
Choz =—-1tadusc 0=C% —CL +C2 —C3 +-.-—Cr=l+Cn. (2
Lay (1) tru (2) vé theo vé ta duge
m=2CL+2C3 + ... poCcn Ty 5 plg = 2n L
2n71
Vay S = O
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1 1 1 s
Bai 153. Cho S, =1+ - + 5 +--- + —. Chiing minh rang
n

2 3
1 2 —1p,m—1 (_1)n+1
Sn — CnSn_l + CnSn_Q — et (—1)” CZ S = —.
Loi giai.
Taco (x — 1) =C™ — Clan=1 4 C227=2 — ... 4 (—1)"C™. (1)
Cho x =1 ta dugec 0 =C% —CL +C2 — ... + (-1)C". (2)
Lay (1) trx (2) vé theo vé ta dugc
(2—1)" = 2" —1—CL@" ! = 1) + C2(" 2 = 1) = + (—1)" O @ — 1)
= @-D" =" T +a" 2 4+..) - CL@"2 42" 3—1— -)
+ Ci(:z"*s + a4 4 c) =t (—1)"710271
1 1 1
:>/(;1:— D ldr = / +---)da:—/C}L(m”_2+xn_3+---)dx
0 0
1
/C2 n— 3 P 4 dl‘— +/ n 102_1(1%‘
0
1t n n—1 n—1 n—2
ﬁu _<x+a} _|_> _C}L<$ _|_$ _|_)
n 0 n n—1 0 n—1 n-—2 0
xn—2 xn—S 1 1
2 — o (=)l
+ "<n—2+n—3+ >0 + (=1)"Cr xo
—(=1)" 1 1 1 1 1
= = | — ... | =C .
n 7”L+n—1+ " n—1+n—2+
1 1
2 n—1m—1
) = -1
+C”<n2+n3+ > + (=) Cy
(_1)n+1 1 2 1 1
= = Sp—CpS-1+CS—2—--+(=1)"C"S; (dpcm).
O
Bai 154. Tong
S = 1 + L + + ! + ! + + ! + !
~1!12001! © 311999! 1001'1001! = 1003!999! 1999!3! © 2001!1!"
22001
DS: 5= So0ar-
Loi giai.
Ta c6
S 2002! — 2002! . 2002! P 2002! n 2002! P 2002! n 2002!
T 1120010 311999! 1001!1001! ~ 1003!999! 1999!3! = 2001!1!
& 5 -2002! = Cippz + Clo + - - - + +C3005-
Khai trién
(1+$)2nzcgn+cénx+c SC +02n11 +. +CZn 1 2n 1+02n 2n'
Cho x = 1 va n = 1001 ta dugc 22092 = C9;, + 02002 + 02002 + 02002 + - 4 O399 4 C3903. (1)
ChO xr = —1 van = 1001 ta dlIdC O = 02002 02002 + 02002 02002 + - 0588% + 0588% (2)
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Lay (1) trit (2) vé theo vé
2002 1 3 2001
2 = 2C3002 + 2C5002 + -+ + 2C5002
=270 = Clygg + C3o02 + -+ + C002

=5 -2002! = 22001
22001

= 20020

DANG 0.7. Tim hé s6 ctia mét s6 hang hoiic tim mot sé6 hang (Loai khong cho gia thiét)

Phuong phap
(1) Khai trién

(a+b)" = En: Cran=Fph = En: CEakpn=+

k=0 k=0
(a—b)" =) (~DFCkamFpF =Y (-1)FCEdFpF.
k=0 k=0

(2) S6 hang tong quat thit (k + 1) la

Tpyq = ChagnFph
Tirr = Chabpnt,

@ Chon k 1ng véi s6 hang can tim. Suy ra s6 hang hodc hé s6 cia $6 hang dé.

(1) Néu biéu thitc la mot da thitc thi ta dua vé dang nhi thic (a+b)"; (a —b)" va khai trién ting
phan mot.

@ Khai trién theo thit tu bac tang dan hodc gidm dan.
(3) Chiing ta luu 5 dén s6 hang can tim, khong can thiét phdi khai trién tat cd cic hang t.

(4) Trong khai trién (a + b)"; (a —b)" c6 n+ 1 56 hang.

2 Z ~ N A >
(5) Tong s6 mi ctia a va b luon bing n.

) . 1\ "
Bai 155. Tim hé so ctia hang tit thit 4 trong khai trién (x + —) . DS: 120.
x
Loi giai.
Tacé( 1) ch 10— k( ) ch 102k
= Hé s6 clia hang th thu’ 4 1a C3, = 120. (]
1 40
Bai 156. Tim heé s6 ciia 3! trong khai trién (m + —2> . DS: 9880.
x
Loi giai.

Tac<>< ) Zc’f 4”( ) ch 103k,

= Heé s6 ctia 23! trong khal trién 1a C3 10 = 9880. O
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) ) . 1\"
Bai 157. Xac dinh hé s6 thit nhit, thid nam, tht musi trong khai trién (333 + 2) )
X

Lo gidi.
Ta biét ring trong khai trién (a + b)™ & vé phai c6 n + 1 hang tit. Do d6

— Heé s6 thit nhat 1a C0 = 1.

| — — _
A A e w1 n! ~ (n=3)(n—-2)(n—1)n
HesothUHamlaCn—4!(n_4)!— o7 .
. ! —8)n—-T7)---(n—1
— Heé s6 thit mudi 1a C) = i = (n=8)(n—7)-(n )n.
9!(n —9)! 362880
O
, 7
Bai 158. Tim hang tit chita 22 ctia khai trién (\3/ 2+ x) . DS: 3522
Lai giai.
7—k - _
Hang tit thit k + 1 1a Ty = Ck <\/3 x—2) ok = C’;:rz(ks Dk = C’?acf)ks14
. 5k — 14
Néu hang tit Ty chita 22 thi =2& k=4
Vay hang ti can tim 1a hang t thtt nam T = Cx? = 3522 O
3 2\
Bai 159. Cho khai trién (43 Va? + 3\/E> . Hay tim xem hang ti thit may chita a”?  DS: Hang tit thi
bay.
Lai giai.
. 3 3 12-k 2 k 3 2=k o 2\F &
Goi s6 hang thtt k + 1 1a Ty, 1 = Ck, (43 a2) 3\/6> = Ck, <43> a 3 <3> a2
12-k k 12—k k
—Ck 3 2 o252 _ ok 3 2 618
12 43 3 12 43 3
Hang t& Tk chita a” néu ~%5 +8=7<k=0.
3\6 /96
Vay hang tit can tim 1a hang ti thit bay Ty = C%, <43> <3> a’ =924 -273047, (]
1\ 15
Bai 160. Tim hang tit khong chita 2 trong khai trién <:1:2 + > : DS: 3003.
x
Lai giai.
. sk (1 k 2302k
Céc hang tif clia khai trién c6 dang Cf; (2?) <x> = ’f57 = Ch g30-3k,
Hang t1 khong chita « khi 30 — 3k = 0 < k = 10.
Vay hang ti can tim 1a C12 = 3003. O
o 3\ 12
Bai 161. Trong khai trién <3 + > , hay tim hang t doc lap véi z. DS: 924.
x
Loi giai.

2 ~, N xT 12_k 3 k i 12_2k
Hang tit thit k + 1 1a Ty = Ck, <§> <x> =Ch, (g) .

Néu Tj1 doc lap d6i v6i z thi 12 — 2k =0 < k = 6.
Vay hang t1t doc lap véi x 1a hang tit thit bay C%, = 924. (|
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) . 1\"
Bai 162. Tim s6 hang khong chita z trong khai trién Newton ctia nhi thiic <x2 + 4> . DS: 495.
x

Lo giai.
. 3 It k g2k k ,.24—6k

S6 hang thi k + 1 trong khai trién 1a C¥, (2?) F = CY, L = Clyz .

S6 hang nay khong chia z khi 24 — 6k = 0 < k = 4.

Vay s6 hang khong chita z 14 s6 hang thit nam va c6 hé s6 1a Cf, = 495. O

Bai 163. Tim he s6 ctia z'2y!3 trong khai trién cta (z + y)*°. DS: 5200300.

L3 giai.
Ta c6 (z +y)* =C 9-22% 4 Cl 24 y+oo ot Cl3x12y18 4 ...
Vay hé s6 ctia 2'2y!3 trong khai trién ctia (z + y)25 1a 025 = 5200300 0

25! .212. 313

Bai 164. Tim hé s6 ctia z'2y'? trong khai trién ciia (22 — 3y)25. ps: ——

Lai giai.

Ta 6 (2¢ — 3y)* = C3 (22)* + O35 (20)™! (=3y) + - - + C3 (22) " (=3y) 12 | 213
. 25' 2.3
Vay hé s6 ctia 2'?y!3 trong khai trién ciia (22 — 3y)25 la CL3212 . (—3)13 B TTRETTR O
. (1 10
Bai 165. Tim hang t ding gitta ctia khai trien | — + Jx | . DS: 25222,
g g8g oz
x
L3i gii.
1 10
Ta biét ring trong khai trién [ — + &z ) c6 tat ca 11 s6 hang.
\5/>
x
) ) 1\° 1
S6 hang ding gitta la s6 hang thit 6: C3, <\5F> (Yz)° = Cho— - 2 Va2 = 252V/x2. O
T x
Bai 166. Tim s6 hang ¢ giita ctia khai trién
@ (23 +;1:y)30. DS: CJet0y1s. @) (2 — xy)l‘:’. DS: —6435231y7; 64352295,

Loi giai.
(D Khai trién (2 + zy) %0 ¢6 31 s6 hang, s6 hang & gitta 1a 6 hang thit 16
15
Tig = C13 ()" (ay)™® = CL3a%0y15,
(2) Khai trién (2° — zy) 1% ¢6 16 s6 hang va c6 hai s6 hang & giita 1 céc s6 hang thit tAm va thi chin

Ty = CT5 (2%)° (—a —6435231y".
Ty = C8; ()" (— ) — 64352295,

<. N 0 o c L2 9.0 o, =z ~
Bai 167. Tim hang ti¥ ctia khai trién (\/g + \3/5) la mot sO0 nguyeén. DS: Hang ti thit tu, thit mudi.

Lo giai.
Hang tit thit k + 1 clia khai trién 1a Tyq = C§ ( ) ( ) = C]’C t .95 (0<k<9).
k: k
—1a
3

9—
Hang t1t nay nguyén khi va chi khi cac sd nguyen.
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—k
Vi k € N nén ) nguyén khi k£ = 3 hoac k = 9.

k
Vik;ENnéngnguyénkhik::Zin véin € N.
9—

R
va 3 déu nguyén thi chi c¢6 hai gia trila k=3 va k=9.
— Néu k = 3 thi hang ti cin tim 13 hang tit tht tu va 6 tri s6 1a G (v3)° (¥/2)° = 4536,

— Néu k = 9 thi hang tt can tim 1a hang ti thit mudi va c6 tri s6 1 CJ (\/§)0 (\3/5)9 =8.

<. N z N L, .2 6 .. =z . .
Bai 168. Tim s0 hang cta khai trien (\f — v/ 15) 14 sO nguyén. DS: Hang tit thi nhat, thi ba, thi nam, thi
bay.

Loi giai.
Hang tit thit & + 1 clia khai trién 1
k 6=k K k ko3 =k
Tyiy = C <\/§) (—\/15) = (—1)FCE3%" 155 = (—1)F Ck33 .55 (0 < k < 6).
Tr+1 12 mot s6 nguyen khi 53 nguyén < k 1a boi s6 clia 2.
VikeNvw0<k<6nenke {0,246}

— V6i k=0taco Ty = (—1)"C23% .50 = 27.
— V6i k=2 taco Ty = (—1)* C23% - 5! = 2025.
— V6i k=4 taco Ty = (—1)* CE3% - 52 = 10125.
)

— V6i k=6 ta c6 Ty = (—1)° C833 - 5% = 3375.

Bai 169. Da thic P(z) = (1+2) +2(1+2)> +3(1+2)° + -+ +20(1 4+ 2)* duge viét dusi dang
P(x) = ap + a12 + aga”® + - - - + ag2?’. Tim ass. DS: 400995.

Lai giai.
Taco 15(1 +2)"° =15 (015 + Clsz + - + Cilz'?).
16 (14+2)°=16 (CY + Clgz + - - - + C{2a'® + C{dz'0).
17(142)"" =17(C% + Clya + -+ Cl2a®® 4+ ...).
18 (1+2)" =18 (Cs + Clgz + -+ + Cgw +---).
19(142)" =19 (CY + Clgz + -+ + Cl3a® +--+).
20 (1 +2)* =20 (CY, + 020x SEEEE 01%15 + -
Vay a5 = 15C12 + 16C12 + 17CI + 1801 + 1901 + 2001 = 400995. O

Bai 170. Khai trién va rit gon céc don thitc dong dang tit bidu thite (1 4+ 2)°+ (1 + )0+ -+ (1 4+ 2)*
ta sé duge da thitc P(x) = Ag + A1z + Agx?® + - - + Ayyz'®. Hay xac dinh he s6 Ag. DS: 3003.

Loi giai.
:08+ng+ -+ Chz
Cw+cwx+- -+Cox +010 10,
C11+011£L'+"'+C113;‘ +-
=Y +wa+-~+C2x +-
013‘1‘0135“4‘"""0135” +-
(1+a)" C14+C14x+~ -+C94a: +-
Vay he s6 Ag = CJ + C9, +cll+012+cl3+cl4=3003. O
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50

Bai 171. Khai trién (3 + x)50 =ag+ a1z + ax® + -+ asox

(@ Tinh heé s6 age. @ Tinh tong S =ag +a, +as + - -

450,

DS: 18654300. + asg. DS:

Lai giai.

(D Taco (34 2)°° =C23% + CLy3¥z 4 - +
Vay hé s6 ass = C 34 = 18654300.

(2 Taco S = f(1)
Vay S = 4°0,

L8354 4.

=B+ =ay+a1 +ag+ - +as = 4.

dugc viét duési dang
DS: 63700.

Bai 172. Cho da thic P(z) = +15(142)"

P(z) = ag + a1 + agx? + - -

(I4+z)+2(1+z)2+30+2)+--
-+ a5, Tim hé s6 aqp.

Loi giai.
Ta c6 10 (1 + ) = (C?
11 (1+2) =11(C 11+Chx+--‘—i—C%(l]a:lo—i—CﬂxH).

12(1+2)?=12(C? S Cl%210 )
13(1+x)13 13 (CY S+ CR10 ).
14(142)" =14(CY Ol ).

15 (1 + )b = 15 (€95 + 01533 4o+ Cl0210 4. )

Vay heé s6 a1 = 10C1J + 11C19 + 12(31 +13C19 + 14C19 + 15C}2 = 63700. O

4 ClO 10)

dugc viét dudi
DS: 6390.

Bai 173. Cho da thic P(z) = (z+ 1)+ @+ D" + @+ D)2 + @+ D + @+ 1"

dang P(x) = ag + a1x + ax?® 4 - - - + apgx'. Tim he s6 ar.

Li giai.

z

= Gy + Cloz 4+
=0 +Clgt--
= Oy + Clyr 4+
= Oy + Clyo 4+
= Cli+ Clyr £+

—f—Com +---.
+CT 2"+
+CQ:E +---.
+013x SR
+Cl2” + -

Vay hé 16) ar = CZO + Cll + 012 + 013 + Cl4 = 6390

(1) Tinh hé s6 ars.

Bai 174. Khai trién: f(z) =

(2) Tinh S = la1 + 2a2 + 3az + - --

+ 80[180 .

(x —2)% = ap + a1 + agx + - - -

+ a80$80.

DS: arg = Cgo .

22 = 12640

DS: —80

Loi giai.
(1) Taco (x — 2)80

COOJ:

Hé s6 ars = C%, - 22 = 12640.

(2) Cdch 1: Ta ching minh duge k- Ck = n - Cf;%
80
—a)0 =y (-

Co (z—2)% = (2

Vay

1)*CE,
=0

80

— Z(_l)k’ k-

k=1

lay + 2a9 + 3a3 + - - -

C2yaTs 22 4 -

. 980—k ok — ag

+ 80&80

k . 980—k
CSO * 2 *

=(—

1)*CE,

X 280—k




80
= > (=1)-(=1)""1-80- Ck"-2507F  (theo he thitc (*))
k=1
= —80(1 —2)" = —80.
Cach 2
f(@) = (z—2)% = ag+ a1z + aga® + - - - + a®z®.

Lay dao ham hai vé ta dugc

f'(x) =80(x — 2)™ = a1 + +2a9z + - - - 4 80agox ™.

Chox=1tacb
f/(1) = lag + 2as + 3az + - - - + 80agy = 80 - (—1)™ = —80.
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O
Bai 175. Tim hé s6 clia mot hang tit chita 2 trong khai trién (1 4 2z + 322)'°. DS: 8085
Loi giai.
Ta c6
(1422 +322)" = [(1+22)+32%"
= (1 +22)10 + Cly(1 + 22)? - 322 + C3(1 +22)% - 927 4 - -
Céc hang tit sau khong chita 2.
Ta co
+ Clo(1 +22)1% = C}(CYy + Cg - 22 + CF - da? +---)
+ 322Cy(1 4 22)% = 322C{, (C§ + C§ - 22 + C§ - 42 + - -+)
+ 924C%)(1 + 22)8 = 924C, (CYy + -+ +).
Vay hé sb ctia hang ti chita z* 1a
Y- Clp- 24 +3Cq, - C2 - 44 9C3%, - €Y, = 8085.
a
Bai 176. Khai trién (1 +z + 22)199 = ag + a2 + a2 + - - - + azgeo23%%2.
bS: 1

(D Tinh: A=ag — a1 +az — - + asgge.

(2) Chiing minh ring: S = ag + 2a1 + 22a3 + - - + 2399243995 chia hét cho 2401.

Lai giai.

D bat f(z) = (1 +z + 2219 = ag + a1z + agx? + - - - + azggex>2.
Taco f(-1)=(1 -1+ 1) =gy —a; +az — -+ asg
hay A=ap— a1+ as — -+ azges = 1.

(2) Cho z = 2 ta dugc
f(2) — (1 + 24+ 4)1996 = ag + 2aq + 220% R 23992a3992 — 71996‘
Ta lai c6 2401 = 74,
do d6 7199 chia hét cho 74
hay S = ag + 2a; + 22a§ + - 4 2399243999 chia hét cho 2401.
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Bai 177. Khai trién (1 +z + 22 4+ 23)° = ag + a12 + agx® + - - - + arsz'®.

@ Tinh hé sO aio. DS: 101
(2) Tinh téng

e A=ap+a1+az+---+as.

e B—=ag—aj +azx—--—ais.

PS: A=1024,B=0

Loi giai.
(D Taco (1+z+a2+23)° =[1+2z)+22(1+ a:)]2 = (1+2)°(1 +22)5 Ma

(1+2)> = CJ+Cix+---+Cla’.
(1+22)° = C+Cla? +... 4 2210,
Suy ra, hé s6 ajg = C2-C2 + C2-Ci + Cd- CE =101.
@ Vi f(x)=0+z+22+2%° =ag+arx + ax?® + - + a152'° nén

oA:a0+a1+a2+~--+a15:45:1%24.
eB=f(-1)=[1-1+(-1)2+(-1)*"=a—a1+as—- —a;s=B=0.

Bai 178. Xac dinh hé s6 ciia 2" trong khai trién

(1+x+22% 4+ 323 + - + na")?

DS: 11n 4+ n3
6
Lo giai.
Heé s6 cia 2™ la
Il n+1ln—1)+4+2n—-2)+---4+n-1
= n2+ 142+ +n)]— (12+22+- - +n?)
_ 2+n(n+1) _n(n+1)(2n+1):11n+n3.
2 6 6
Luu y: can chiing minh hai cong thitc sau
n(n+1
142434 +n = (2) (1)
1)(2 1
12422432 4. 402 = n{n + )6(”+ ). (2)
Cong thtc (1) ching minh dé dang. Thay vay
bat S1=142+3+---+(n—1)+mn,
suy ra
28y = 1-242-243-34---(n—1)-24n-2
= 12-0)+2B3-1)+34-2)+---+(n—1)n—-(n—-2)]+n[(n+1) = (n—1)]
1
=5 = n(n2+ .

Dé chiing minh cong thiic (2), trude hét ta ching minh cong thiic

5221-2+2-3+..._|_n.(n+1):n(n+1;(n+2).




Ta c6
1 2
Sy = 1.2+2.3+...+n.(n+1):”(”+ ;(n—i—)
=35 = 1-2-342-3.3+---+n-(n+1)-3
= 1:23-0+2-34-1+--+n-(n+1)[(n+2)— (n—1)]
= 1:2:3-0-1-242:3-4-1-2:34+nn+1)(n+2) - (n—Dn(n+1)
= nn+1)(n+2)
1
~5, = n(n + )(n+2)'

3
Bay gio ta ching minh cong thic (2).
Dat S=12+22+32+ -+ (n—1)2 +n%
S = 12-D)+2B3-1)+34-1)+--+(n—1n—-1)+n[(n+1)—1]
12423434+ +m—1n]—1+2+3++n)
n(n+1)(n+2) n(n+1)

95

= S -5 = —
2o 3 2
2 1 1)(2 1
— o+ 1) n+2 1\ _ n(r+1)@2n+ )
3 2 6
1)(2 1
Vay S = 1242248 4 (n—1)2 4 n2 = 20T )6( P+ 1) (dpem). O
Bai 179. Tim hé s6 cta 22 khi khai trién va rat gon: (2 + Vx — 3:1:2)5 ) DS: —230
Loi giai.
Ta c6
2+ vz -32%)° = 2+ (Vo -32?)]
5
= ) R (Vo —327)
k=0
5 koo i
— ZCIgQB—k . ZC% (\F) —1 (_3x2)z
k=0 i=0
5 k s
S OIS
k=0 i=0
. 7 = O
Chon {VSISkSS s lo<ic<k<se | o
ki, k+3i=4 =
2 k=1
C]i=0
e VGi { _ tadugc: (=3)0.2574.0C2. CY - 2% = 1022
i=1
e Vi {k _, ta duge: (—3)t-24.CL . Cl. 2% = —24022.
Suy ra s6 hang chita 22 1a 102% — 24022 = —23022.
Vay hé s6 ctia 22 1a —230.
O

Bai 180. Tim s6 hang chita = va y v6i s6 mii clia chiing déu la s6 nguyén duong khi khai trién

<W+\/@)12_
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DS: C?2x4y8; C?2x5y7; C%%x6y6

Loi giai.
Ta c6

12—k

(Ve +vam)” = Yok (V) e
k=0

12—k k
2

12
= > Ch(xy?) ® - (ay)
k=0

12
12—k k 2(12—k) k
= E C’fQ-xB -x2 -y 3 Y2
k=0
12 . X
24+ 48—
= E C’f2‘$ 6 -y 6 .
k=0

Chon k théa

keN
0<k<12 k=0
4+k cgt e |k=6
6 k=12
48 — k )
— ez
6
Vay cac s6 hang can tim 1a Cfyz%y®; CSyady”; C1220S. O
10
Bai 181. Xac dinh hé s6 ciia 25y? trong khai trién (, /Ty + x) . DS: C2, =45
)
Loi giai.
Ta c6
X 10 10 k 10—k X k
(var+2)" = Sk (%)
Yy =0 Yy
10 10+k 10—3k
k=0
(0 < k<10
keN
Chon k sao cho { 10+ k& _g k=2
2
10 — 3k
=2
Vay he s6 ctia 202 1a C3, = 45. O
Bai 182. Trong khai trién (\/§ + \/5) 2% 26 bao nhieu s6 hang 1a s6 nguyéen? DS: 63
Lai giai.
Ta c6

3 \[124:124 N \f124—k \fk:124 T
( 3+ 5) ;200124< 3) ( 5) S Chy o377 5

k=0

[NIE
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(ke N (ke N
0<k<124 0<k<124 keN teN
Chon k sao cho 124_k€N¢) 62—E€N® 0<k<124 &< k=2t
2 k chiin 0<t<62.
keN keN
\ 2 \ 2

Vay c¢6 63 s6 hang nguyén.

DANG 0.8. Tim hé s ctia mot s hang hoic tim mét sé6 hang

— Bai toan thuong gap
n
Cho khai trién (a + bx)" , (awp + ﬁq) , ... trong dé a, b, ¢, q la hang sé.
x

Cho biét mot vai s6 hang trong tong théa man mot dang thic nao dé. Tim n, tim hé sé thit k nao
dé trong khai trién.

— Phuong phap gidi

— Dua vao ding thic da cho, gidi phuong trinh tim n.

— Dua vao dang 7 dé tim hé s6 cia mot s6 hang hodc tim mot s6 hang.

) \" 1 1 1 £
Bai 183. Cho khai trien <:c = §> = Clz" — gC,llx"_l + gC?Lm”_2 — (=" 3—nCZ Tim so hang

diing chinh gitta trong khai trién biét s6 hang tht ba bing 5. DS: —z—ixf’

Loi giai.
. . .z 1
Hé s0 ctia s0 hang thi ba trong khai trién trén la 50%

n!

<920 —2)!

n =10

N 1
Theo dé cho ta c6 ~C2 =5 )
9 n = —9 (loai).

:5<:)n2—n—90:0<:>[

, 1\ " )
Khi n = 10 thi khai trien (x — §) c6 11 so6 hang

= s6 hang chinh giita ctia khai trién trén la s6 hang tht 6

1\° 28
Ts = C2ab [ —= ) = —Z245,
= 1lg Clox ( 3) 27.%'
O
Bai 184. Cho khai trién (29 + 2 ) — €0 (49)" 4+ €01 (o%)"] cr(2)" Biét téng ba he 56
ai . o khai trién | x +ﬁ = n(a:) + Cn (a:) +...+C, =) 1et tong ba hé so
ctia ba s6 hang dau tien ctia khai trién trén 1a 33. Tim heé s6 ctia 22, DS: 24
Lo gidi.
Theo gia thiét ta c6 C +2CL +22C2 =33 1+2n+2n(n—1)=33 = n?>=16<n=4 (vin € N*).
2\ o k(21 &
PO s (.3 _ k(3 _ kk 12—5k
V6i n = 4 thi (:n +?> —kz_()C4(w) (P) —kz_o2 Cjiz .
Chon 12 -5k =2 k =2.
Vay he s6 ciia 22 1a C3 - 22 = 24. O

Bai 185. Biét tdng cic he s6 trong khai trién (1 + z2)" 1a 1024. Tim hé s6 ctia z'2. DS: 210

Lo giai.
n
Taco (1 + 23" = ZClﬁbx%.
k=0
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n
Cho z = 1 suy ra tdng céc he sb trong khai trién 1a Y ~ CJy = 1024 < 2" = 1024 < n = 10.

k=0
Khi dé ( Z Clox
Chon 2k =12 < k= 6 = hé s6 ctia 22 1a C?O = 210. O
2 . , 1 \" . .
Bai 186. Tim so hang doc lap v6i x trong khai trien (a: NV ;/Ts) biét C 4+ C1 4 Cn2 = 79.
o DS: 792
Loi giai.
-1 n = 12 (théa man
Ta c6 Cz+cg*1+cg*2:79<:>1+n+"("7):79<:>n2+n—156:0<:> ( . )
2 n = —13 (loai).
Khi do
1 12 12 & 1 T
3 —
(0 VF+o2) = ZC (=)
12 4(12—k) 28k
= Z CIfoT x5
k=0
_ Z 012 x2401548k .
240 — 4
Vay s6 hang doc lap véi z 13 C12 = 792. O
) . 1
Bai 187. Tim hé s6 z® trong khai trién <3 + \/x5) biét CZI}l Chis="1(n+3). DS: 495
x
Loi giai.

Theo gia thiét

Cotl = Oy = Tn +3)
(n+4)!  (n+3)!
Bn+ 1) 3
m+2)(n+3)(n+4) (n+1)(n+2)(n+3)

=T7(n+3)

5 - 5 =T7(n+3)
& n=12.
Khi d6
1 12 12 1 12—k k
(Hev) = Yeu(s) ()
k=0
12 11k—72
& Z Chyz 2 .
k=0
11k — 72

Chon %:8<:>k=8.
Vay hé s6 ctia 2° 1a C§, = 495. a

Bai 188. Cho khai trién nhi thic

(2%1 +2*§>n = (2151) +Cl ( 4)” ' (2*%) 4.4 Crt (2?1> (27%)71—1 +Cn (2*%>n




(n 1a s6 nguyen duong). Biét ring trong khai trién dé6 C3 = 5CL va s6 hang thit tu bing 20n, tim z va

n. PS:n=7vazx=14
Lo giai.
! n = 7 (théa man)
Tac6 (3 =5CL s — " —5p e (n—2)(n—1)=30<n2—3n—28 =0
n n T 3(n — 3)! ( I ) n = —4 (loai).

a4 A\ 3
Tit gi thibt suy ra C3 (2%> : (2—3) —90-7 3522072977 — 140 & 272 = 92 & 5 — 4,

Vay n =7 va z = 4 1a gia tri can tim.

) . 4 . 0
Bai 189. Tim s0 nguyén x sao cho hang t1 thit nam ciia khai trién <4_{C/1 + 2\/2—1> la 240. bS:
T =2
Loi giai.
Piéu kien 1 < x < 4.
Ta c6

4 6 22 1\ 6
<4{3/41+2V2_1> = < 3 +221>
— (2Q‘ﬁ T 21*i)6

2(3—x) z—1 6
= (2 4—x +2 x ) .

Theo gia thiét hang tit thit nim ctia khai trién trén 1a 240 nén

2(3-2)]2 o114 4(3—a) |, Ala—1)
b ol o) S aa0 e 15 ol T 2 g5
3— —1

$+x =lerdr+4=0c2=2
4—x T

Vay x = 2 1 s6 nguyén duong can tim.

Bai 190. Tim gi tri clia  sao cho hang ti thit ba ciia khai trién (x + x1°g$)5 1a 1000000. DS:
r =10

_(vioy’
=10

Loi giai.
Ta co
2
243 (mlogw> = 1000000
& p3Per — 0% o (34 2logx) -logz =5
& 2log’z+3logz —5=0
logx =1 v=10

<~ 5 < 5 1 (\/E)s

logx = —— r=10"2 =

2 V105

6
X
Bai 191. Tim s6 thuc x cho biét hang tt thi tu trong khai trién (\/ g (logz+1) 1 16/5) 13 200. bs:
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100
r = 10
B 1
z=10"%= 108
Loi giai.

Diéu kién = > 0.

Hang tit thit tu trong khai trién tren 13

3
C%( g;ag1+1>> (¥z)® =

Tt gid thiét suy ra

[SI[)

1 1

20 - <x<logw+1>> Czd
3 1

= 20- ($2(10g1+1)> .ra

_ 90. glitammem)

20 . x{%+2(log3x+1)i| — 200

= - + 5 1 1
-+ ————— ) logz =
17 20oga+1)) 8
log x 3logx
= =
< 4 +2(10gx+1)>
9 logz =1
& log?z+3logr —4=0¢<
logz = —4
z =10
& , 1 (théa man dieu kien).
r=107" = —
104
- . ) o N 4 1
Vay phuong trinh ¢6 nghiém la z =10 va x = 107* = 1o U

84.

Bai 192. Tim gia tri ctia # cho biét hang tit thit 6 clia khai trién (21°g2 VOTTRT | o—3 1°g2(3171+1)) 13

7

DS: x =1 hodcx =2

Lai giai.

Hang tit thit sau trong khai trién tren I3

5 .
7

9=l 47

Th ia thiét 21 ————
€0 gla thieét suy ra 3111

Dat t =371 (t > 0).

Phuong trinh (%) trd thanh t2 — 4t +3 =0 <

C (21°g2 \/W>2. [2*%10&(3”‘41) °

CE7) . 210g2 V9T=147 2710g2 (3"”_1+1)

9x71+7

= 21.2% o
9:5—1 +7

= 21— —.
3141

=849 14 7=4-3"1 443200 _4.3771 £ 3 =0(x).

(théa man).

— Véit=1,tac63* =1z =1.

— Vé6it=3,tac63* 1 =3 2=2.

Vay = = 1 hodc z = 2 1a cac gi tri can tim.
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. ) 1 "o,
Bai 193. Tim gia tri cia s6 thuc x sao cho trong khai trien | v/2% + tong cac hang tit tha
\/2z—1
ba v nam 1a 135 va tdng hé s6 ba hang tit cudi 1a 22. PS: z = 2 hodic = = —1

Loi giai.
Téng hé s6 hang tit cudi ciing 1a 22, titc 1a
Cm+Cpt+Cp? =22
(m—1)m
2

&S 1+m+ =22

9 m = 6 (théa man)
& m+tm—42=0& .
m = —7 (loai).

. 1 \° of 1\ 1
o P 5 . . 2 T N 4 T _ 9T, — L o—x+2
Hang t thit ba cia khai trién (\/2 + \/2’”71> la Cg (\/2 ) (W) =152 5252 15-2 .

Theo gia thiét 15271 4 15.27742 = 135 < 2971 4 27242 = 9 &, 27 .2 4 277 .22 = 9 (x).
4 t = 4 (théa méan)
bat t = 2% (¢t > 0), phuong trinh (x) tré thanh 2t + - -9 =0 < 1
13 t= 3 (thdéa méan).
Véit=4,tac62*=4<2" =221 =2.

1 1
V@it:i,tacéﬁ:5@290:2*1@1»:—1.

Vay = = 2 hoac x = —1 1a hai gia tri  can tim. O
a m
Bai 194. Tim hang ti thit ba ctia khai trién | ¥/a + néu C3 :C2, =4:1. DS: 91 Vab?
/afl m m
Loi giai.
Ta co
m!
c: 4 I(m — 3)! -2
*5”27@73(7" , M e ™2  gamoa
cz, 1 m! 3
2l(m — 2)!
a \2 12 12, 5
Vay Tz = Ciy( ¥a)™? - <1> =91-a13 -a® =91-a137% =91. Va5l O
=

. . 1\" . . . .
Bai 195. Cho biét trong khai trién <x2 + > , tong cac hé so cla cac so hang thi nhat, hai va ba la
x

46. Tim hang t1t khong chita «. DS: C§ =84

Loi giai.
Theo gia thiét, ta co
CO+Cl+C2=16
(n—1)n
2
n*+n—90=0
n =9 (nhan)
n=—10 (loai).

1+n+ =46

t ¢ 0

) . 1\°
Vay n =9 va so hang thit £ 4+ 1 trong khai trién (a:2 + ) la
x

k
9-k (1 _ _
T = Cllc . (1:2) ) () = Clg 182k |k Clgc . p18-3k
x
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Hang tt nay khong chia z néu 18 — 3k =0 < k = 6.

Vay hang t1t khong chita x 1a hang tit thit bay: Ty = C§ = 84. O
1 n
Bai 196. Tim A2 biét hang tit thit sau clia khai trién (\3/5 + > khong phu thudc vao x. bs:
x
A2 =380
Loi giai.

. 1\"
Hang t1¢ thit sau ctia khai trién <€/a? + > 1a
T

s (1) n=5 n-20
T6:C2-(€/E)n5-(> =C .z 3 2 P=C.x 3 .
x
0 s - PN ;. n—20 ) 2
Hang t1t nay khong phu thudc vao x neu =04 n=20. Luc d6 A; = A5, = 380. O

. 1\" . . . .
Bai 197. Trong khai trién (2”” + 4m> , tong cac hé sb cla hang t1& thit hai va thit ba bang 36. Cho biét

thém hang t1¢ thit ba gap 7 lan hang t thi hai. Tim x. DS: z = —é

Lo gidi.
. 1 1 P
Hang tit thit hai cfia khai trién tren 1a C} - (27)" 1. = c6 he s6 1a CL.
. o (1) )
Hang tit thit ba ciia khai trién tren la C2 - (2¢)" 2. (4x> , c6 he s6 1a C2.
Theo gia thiét, ta c6

—1
CL 4+ C2 =36 @n+(”2)":36
9 n =8 (nhan)
S n+n-72=0& ;
n=—9 (loai).
1\8
Vay n = 8 va ta c6 khai trién <2x+4x>.
Ciing theo gia thiét, ta c6
1 oz\7 L 2 e (L)
& 7-8.27.27% =28. 200 . 974
& 2-2596:22“:»23”1:1@35:—%.
1 s
Vayx:—g la gia tri can tim. O

Z )4 Z Z N 2 2 "
Bai 198. Cho biet tong ctia ba hé so clia ba s6 hang dau tién trong khai trién <a:2 — > la 97. Tim
T

hang ti ctia khai trién chita 2. DS: 112024

Loi giai.
Ba hang tit dau tien 13



Theo gia thiét, ta c6

Co —2C! +4C% =97

-1
& 1—2n+4-(”2)”=97
& 2% —4n—96=0
n =8 (nhan)
n = —6 (loai).
2\ 8
Khi dé, hang tt thi k + 1 trong khai trién (azz — ) la
x

2 k
Tjt1 = CE(2?)8F <—$> — (—2)kChg 163,

Hang tit nay chta 2% néu 16 — 3k =4 < k = 4.

103

Vay hang ti can tim 1a T = 112022, O
1 m
Bai 199. Tim gia tri ctia s6 thic 2 sao cho trong khai trién (\/ 2% + \/271> tong cac hang ti thi
-
ba v nam 1a 135 va tdng hé s6 ba hang tit cudi 1a 22. DS:z=2vaz=—1
Loi giai.
Tong hé s6 ba hang tit cudi 1a 22, titc 1a
Cr4+CmtyCm?=22
—1
9 m =6 (nhan)
S m+m—-42=0& .
m = —7 (loai).
1 6
2 . 2 . « 2 T N
Hang tit thit ba ctia khai trien (\/2 + \/2907_1> la
CQ<V2I)4 - 2=15~22‘7”-L:15‘2"’3+1
6 2z—1 2x—1 )
Hang tt th nam la
i (var) (=2 4—15'2”E-L—15.2—%+2
6 9z—1 - 922x—2 :
Theo gia thiét, ta co
1527 4 15. 27772 = 135
& 2Tyt =9
& 222 -90.2"44=0
2" =4 xr =2
& 1 &
2
Vay c6 hai gia tri x can tim la 2 =2 va 2 = —1. O

vm

m
> bang 56 va lity thita m bang hé s6 clia hang ti thit ba trit

Bai 200. Tim gia tri clia  sao cho hiéu s gitta hang t& thtt tu va hang t& thit sdu ctia khai trién

di20. PS:z=0hodacz=1
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Lo giai.
Theo gia thiét, ta c6
m =8 (nhan)

m = —5 (loai).

(m—1)m

2 —-20=m & 5

—20:m<:>[

Hang ti thi tu ctia khai trién trén la

5 3 5 x
/32 V21 216° 223
Cg-( ) ( > =56 —— - —=56.2" %+

Hang ti thit sau ctia khai trién trén la

3 5 5

C3 1\6/ 32 V 2% — 56 QE.B 22 5 — 5697

8 . = . I — . CC. . = . .
V2 V8 .

Theo gia thiét ta c6 hai truong hop:

2" =1
Trudng hgp 1. 5627+ — 56.27 — 56 < 227 1 27 _ 2 — () & [235_ , & a=0.
27 = —1

Trudng hop 2. 562771 —56.27 = 56 227 —27 —2=0 & . sSr=1.
Vay x = 0 hodc z = 1. O

Bai 201. Tim s6 nguyén duong bé nhat sao cho trong khai trién (14 )™ c6 hai he s6 lién tiép c6 ty s6

7

1a T5 DS: n =21

Loi giai.

Heé s6 ciia s6 hang tht k + 1 trong khai trién (1 + z)" la CE.
Theo gia thiét, ta co

n!

Cf‘;_?@ Ao-ml 7 k+l 7

k+1 ~ 95 n! ~ 15 ~ 15"

Ch' 15T ey 16 n—k 15
Suyran:22k+15:(21k+14)+(k+1):3k+2+k;_1_

7
Vin,k € N*nén k+ 1 1a boi s6 cia 7, titc 1a k + 1 = 7m v6i m € N*.
S6 n bé nhat khi va chi khi & bé nhat, hay m 1a s6 nguyén duong bé nhat, suy ra m = 1, lic d6 k = 6 va
n = 21.
Vay s6 nguyén duong bé nhat can tim théa man bai toan 1a n = 21. O

R ) . 1)%"
Bai 202. Biét riang tong tat cé cac hé so ctia khai trién nhi thic (:c + 2) la 64. Tim hang tit khong
x

chia z. DS: 15

L&i giai.

3Im
Thay = = 1, ta c¢6 tong tat cd cac hé sb ciia khai trién nhi thic (m + 2) 1a2°m =64 & m=2.
x

k
P . 1
S0 hang thit k 4 1 trong khai trién 1a Ty 1 = C’g S8k <2> = C’gxﬁ_?’k.
x
Theo gia thiét, ta c6 6 — 3k =0 < k = 2.
Vay hang tit khong chita 14 C2 = 15. O
1 n
Bai 203. Biét ring ba hang tit dau tién clia khai trién <\/§ + 5 \4ﬁ> c6 cac heé sb 1a ba s6 hang lien
Yz
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357 7 1 1

8 4°16° 16 256

tiép ctia mot cap sb6 cong. Tim tat ca cac hang ti c6 hé sb 1a sd hitu ty trong khai trién da cho.

DS:

L&i giai.

S6 hang thit nhat clia khai trién c6 he s6 1a C2 = 1.
) . 1
S0 hang thi hai ctia khai trien c6 hé so la ic’l"” = g
) . L1 -1
S0 hang thi ba ctia khai trien c¢6 hé so la ZC% = (718)71
Theo gia thiét, ta c6
n (n—1)n 9 n=1
2-—=14+——"—&n" -IM+8=0&
2 8 n =238

Truong hop n = 1 bi loai, vi lic d6 khai trién chi c6 hai hang tit.
Trudng hop n = 8, ta c6 s6 hang thi k + 1 trong khai trién 13

k

1 1 8k 1 1 3k

T :Ck: 8—k( - :7ck 3 7:70k 4—4.
k+1 s(V) 2.z ok 78" % 8r

. 1 35 .
Vé6i k = 4, ta c6 he s6 1a 2—40§ = 5 146 hitu ¢
. 1 7
Véi k =5, ta c6 heé sb la 2—503 =1 13 s6 hitu ty.
1 7
51 k = 5 he 56 1a —C§ = — 1a s6 hitu ty.
Vé6i k =6, ta c6 hé so 1a 216 Cg 116 a s0 hitu ty
V6i k =7, ta co he s6 1a 2170§ = 17; la s6 hitu ty.
2,0 _ . ~ £ 1~ 8 N Z ~ >
Véi k =8, ta c6 hé so 1a 2708 =55 la s0 hitu ty. O
Bai 204. Tim hang tit ctia khai trién (a + 5)°° c6 gia tri tuyet ddi 16n nhat, biét ring |a| = [b|v/3. Ds:
O35 - 31
L&i giai.
Goi Ty41 14 s6 hang thit k + 1 trong khai trién da cho. Ta cé
Tyr1| _ | Copa™*o Chlol _ meomy
Te | | CF-1gs0—k—1pk—1| (k-1 ‘ B 50! al
k 50 @ 50 14 (k—D)!1(50—k+1)!
_ 5l—k o] 51—k o] 51—k 1
koo lal CEIVE] ko V3
T 1-k 1
Ta c6 |2 >1:57-—>1ék<18,667.
k V]
VikeNneén k<18 (1)
Mat khac
Thr| _ CEya® " b* _ Chy-lal _ CE - 1bl- V3
Tios| = | GBS0 |~ Ol OB
50!
RI(0—R)T V3 (k+1)V3
- 50! = .
(k+D)1(50—k—1)! 50—k
T k+1)v3
Ta c6 |2+t >1@ﬂ>1:>k>17,667.Vik€Nnénk218. (2)
k42 50 — k
T (1) va (2), suy ra k = 18. Luac d6
32
[ial = CJaf™ %0 = 8- (b1v3)” 1% = B 3% 0%
Vay hang ti can tim la hang ti thit 19 v c¢6 he s6 1a CLf - 316, O
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DANG 0.9. Chitng minh bat ding thic to6 hop

— Rt gon bat dding thic néu duge roi bién doi tuong duong vé mot ding thic ding.
— Dang phuong phdp quy nap.
— Daung tinh tang gidm ciua mot day,. . .

— Dung tinh bj chan,. ..

Bai 205. Chiing minh rang

Choor + Chior < C3000 + C3o0t,  (0< k<2000) (1)

Loi giai.

Cach 1:

Do Chypp = C20917% nén ta chi can chiing minh (1) ding véi (0 < k < 1000).
Dit Uy = Cyo; (0 < k < 1000).

k+1
2001! k(2001 — k)! 2001 — k
Suy ra Uktr _ Cooo1 _ 00 k(200 ) hay Uks1 _ 200 '
U Chkyy  (k+1)12000! 2001! Uy k+ 1
2001 —
Dods 2 > 1o 2K oy g < k< 1000 (uon ding).
Uk k+1

= Ups1 > Uy V0 <k <1000
= {U,} la day tang Vk € [0, 1000]

= Ui = Uiooo

max
0<k<1000

= max Ug = Ujggo - M.
0<k<2000

M2 Ujggo = CL90 = CL991 = U1 nén day la hai s6 16n nhat ctia Uy, (0 < k < 2000).
Vay Chyor + Chaor < 3009 + C10%%, (0 < & < 2000) .

Cach 2:

(1) Chil < R0 v6i 0 < k < 2000 < ChEL < €A1 v6i 0 < k < 1000.

Dat Uy = Chih véi 0 < k < 1000.

k+1
Ta c6 U = @ >1
k—1 C2002
- 2002! (2002 — k)!k!
(k+1)!1(2001 — k)! 2002! =
M21®0§k§1000
k+1

= {Ux} la day tang véi 0 < k < 1000

1001
= Ui < Ujgoo = Cypp2

k1 1001
= Ca002 < Ca002-

Bai 206. Ching minh ring véi moi s nguyén duong n > 2 ta luon c6
41’1

2v/n

n
2n>

Lai giai.



Ta chitng minh bang phuong phap quy nap toan hoc:
2

4
Khin=2taco: C2=6>—— = 4/2.
2.2

L 4k
Gia st bat dang thic dang v6i n = k, tic la: C’;k >

Wk
Khin=£k+1 ta co:

k. (2k +2)!

2 (b + DIk +1)!
_ (h+1)(2k+2)(2k)! _ 22k +1)
(k4 1)(k + 1)k!k! k+1 2

2(2k +1) 4* 2(2k + 1)4*
Suy ra CEFL > . = .
VRS T TN ok Ak s Dkt D)
2. 4k 4k+1

Vi (2k +1)% > 4k(k + 1) = 2k + 1 > /4k(k + 1) nén C5I, > = :
VE+T 2VEk+1

Suy ra bat ding thitc ding khi n =k + 1.

Vay theo nguyén 1y quy nap toan hoc bat dang thiic ding véi moi sé nguyén duong n > 2.
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Bai 207. Ching minh ring:

CL +2C2 43C3 +--- +nCn
n

<n! YneZbt,n>3.

Lo giai.
Ta co6:
(1+2)"=Co+Cla4+C22? 4+ C323 4 ... + CTa™.
Lay dao ham hai vé ta dudgc:
n(l+2)" ' =CL+2C2z +3Cx* + -+ nCla" 1.

Cho x =1 ta dudgc:
n-2"1=CL 4202 +3C3 - 4 nC"

Vay ta can chitng minh bat dang thic 2771 < n!  (%).
Khi n = 3 ta c6 22 < 3! ding.
Gia st () dang v6i n = k,n € ZT, k> 3 thi 2F~1 < k.
Ta chitng minh (%) ding vé6i n = k + 1, titc 1a 28 < (K +1)!  (2).
Vi2<3<k<k+1nén
ok =2. 2L < (k+1) k!
=2k < (k+ 1)

CL+2C2 +-3C3 +..-+nC?
n

< nl

Suy ra bat dang thic (x) da duge chiing minh hay

Bai 208. Chting minh ring

CZ+2C3+. . 4+ (n—-1)C" > (n—2)-2""1L,

Loi giai.
Ta co:
(1+2)"=C) +Cpa+ Coa® -+ Crz" (1)

Lay dao ham hai vé ta dugc:

n(l+z)" ' =Cl+2C2z 4+ - +nCl2™ ! (2)
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Cho x =1 ta dugc:
ot =gl 4202 ... 4 nCr (3)

Tw (1) cho z =1 ta dugc:
"=l 4ty (9

Lay (3) tru (4) ta dugc:
n-2"t 2" = CY 4 C2 4 2C3 -+ (n—1)CP
=n-2)-2"'=14+C24+2C +--- + (n—1)C"
S C2 4203 4 (-1 =(n—-2)-2" 41> (n—2) 2"

O
Bai 209 (DPai hoc Y dugec TP HCM - 1999). Cho 0 < k < n. Chitng minh rang
n n \2
2n+k ° C2n k= ( 2n) .
L3 giai.
Dat Uk = an—i-k ’ an—k
Ta co: " "
Ukt1 _ Snk41Cn k1
Uk an-i—k an—k:
 Cn+E+DICn—E+ 1) al(n+k)! nl(n—k)
Cnln+k+Dinln—k+ 1) 2n+k)!  (2n—k)!
_2n+k+1 n—k
 n+k+1 2n—k
on? —nk+n—k*—k
= <1 v6iVn > 1.
2n2+nk+2n—k2 -k — VoL =
Suy ra Upq < Uk. = {Uy} la day gidm v6i 0 < k < n.
= U < Uy = : 2n:(gn)2
= Ok Coni S (C3,)* (dpem). O
Bai 210. Ching minh rang:
9100 “ 100
—— < Cjgo <
Lai giai.
Ta co:
1 00 100!
2100 100 = 9100 . 501 50!~ 250 - 50! - 250 . 50!
B 1-2-4.--100
o 250(1.2-3---50)-250(1-2---50)
1-2-3---100

(246 -~ 100)(2-4 -6 100
1-3-5- 99 135 99
T 2.4.6

Ta di chitng minh bai toan tong quat sau:

Bing phuong phap quy nap toan hoc:
1 1

Khin=1tac6 T = - < ——.
2 3.1+1




Gia st T,, ding vé6i n = k tiic 1a

Ta ching minh Ty cling ding tic la

1 1
Ty < = 1
N TS R v S
) 2k 41
Ta nhan hai vé ciia (1) cho ﬁ ta dugc
2k + 1 1 2k +1
Ty - < : :
2k+2 = V3k+1 2k+2
Ta lai co:
2k +1 2 (2k +1)?
(2k +2)v3k + 1]  12k3 + 28k2 + 19k + 20k + 1
- (2k + 1)?
© (12k3 + 28k2 + 19k +4) + k
(2k + 1)? 1

= < .
(2k +1)?(Bk+4)+k  3k+4

1
Suy ra T <

V3k+4
Theo nguyén Iy quy nap ta két luan
135 -1 _ 1
2 4 6 2n Van+ 1
1-3-5--- 99 1 1 1 1

Thay n =50 ta c6 A = < =—=2B

Y 2.-4-6 V3 50+1 \/15 = V00 10

. 3:5-7---99 \2 3 4
Talaic6: 2= ————— vi- < —, = < = ..,—

4-6-8---10(1) 3 45 6 99 100

= B<2A=2A”>AB=—

< ” 100
:A\f>—:>A>—

10 1({[ ,

Tw (2) va (3) suyra — < A < —

(2) v (8) suy ra Lo < A< g

1 1

= —— < —-C} < —

104/2 2100 7100900

100 9100

50
:>10\/§<Cw°< 0

109
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CHUONG 3. CAC DANG TOAN LY LUAN

DANG 0.10. Pém s6 diing quy tic nhan va quy tic cong

Bai 211. T cac chitsd 0, 1, 2, 3, 4, 5, 6. Hay tim tat ci cac sd ¢6 bon chit s6 khac nhau.

DS: 300 sb

Loi giai.
Goi s6 can tim 14 n = ayazazaq.
Ta c6
— a1 ¢6 5 cach chon vi a1 # 0.
— as ¢6 5 cach chon.
— ag ¢cb 4 cach chon.
— ay ¢6 3 cach chon.

Vay c6 tat cd 3-4-5-5 = 300 sb.

Bai 212. Tim tat ca cac sé tu nhién c6 sau chit s6 khac nhau.

DS: 16080 sb

Loi giai.
Goi sb6 can tim 1& n = ayasazazasae.
Ta c6
— a1 ¢6 9 cach chon vi a; # 0.
— ag ¢6 9 cach chon (vi az c6 thé 1a s 0).
— ag ¢b6 8 cach chon.
— ay4 ¢6 7 cach chon.
— a5 ¢b6 6 cach chon.
— ag ¢6 5 cach chon.

Vay c6 tat cA5-6-7-8-9-9 = 16080 sd.

Bai 213. Tu cacchitsd 0, 1,2, 7,8, 9.
(1) C6 thé lap duge bao nhiéu s6 chin gom nam chit sé6 khac nhau?

(2) C6 thé lap dugce bao nhieu s6 1& gdm nam chit s6 khac nhau?

DS: 312 s6

DS: 288 sb

Loi giai.
Goi sb6 can tim 1& n = ajazazasas.

(1) Vi n chin nén as chi ¢6 thé 1a 0, 2, 8.

— Néu a5 = 0 thi n = ajazaza40.
Ta ¢6 a1 ¢6 5 cach chon, as c6 4 cach chon, ag c6 3 cach chon, a4 ¢6 2 cach chon.
Suy rac62-3-4-5=120 sb.

— Néu a5 € {2,8} thi as c6 2 cach chon.
Ta c6 a1 ¢6 4 cach chon, as c6 4 cach chon, ag ¢6 3 cach chon, a4 ¢6 2 cach chon.
Suyrac62-3-4-4-2 =192 sb.

Vay c6 tat cd 120 + 192 = 312 s6 chén gdom 5 chit s6 théa man.

111
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(2) Vinlasd1é nen as chi cé théla 1, 7, 9.
Khi d6 a5 ¢6 3 cach chon, a; ¢6 4 céch chon (vi a; # 0).
as ¢6 4 cach chon, ag c¢6 3 cach chon, ag c6 2 cach chon.
Suy rac62-3-4-4-3 =288 sb.

CAC DANG TOAN LY LUAN

Bai 214. T cac chits6 0, 4, 5, 7, 9.
(1) C6 thé lap duge bao nhieu s6 c6 bén chit s6 khac nhau.
(2) C6 thé lap duoc bao nhiéu s6 c¢6 bén chit s6 khac nhau va 16n hon 50007

(3) C6 thé lap dugc bao nhieu sé c¢6 bén chit s6 chia hét cho 57

DS: 96 s6
DS: 72 s6

DS: 42 s6

Loi giai.

(D) Goi s6 can tim la n = arazazas.
— aq ¢6 4 cach chon (vi a; #0).
— ay ¢6 4 cach chon.
— ag ¢6 3 cach chon.
— a4 ¢6 2 cach chon.
Suy racé2-3-4-4=96 sob.

(2) S6 16n hon 5000 thi chit s6 hang nghin a; > 5.

— Néu a; = 5 thi n = basasaa.
Khi dé6 as c6 4 cach chon, ag c¢6 3 cach chon, a4 ¢6 2 cach chon.
Suy ra c6 2-3-4 = 24 s6.

— Néu aq = 7 hodic a; = 9 thi ciing giong truong hop a; = 5
Suy ra c6 tat ca 24 -3 = 72 s6 16n hon 5000.

(3) S6 chia hét cho 5 phai ¢6 chit s6 tan ciing la 0 hosic 5 nén ay ¢6 2 cach chon.
Cach 1.

— Néu a4 = 0 thi n = ajaza30.
Khi d6 aq c6 4 cach chon, as ¢6 3 cach chon, az c6 2 cach chon.
Suy ra c6 2-3-4 =24 sb.

— Néu a4 = 5 thi n = ajazasb.

Khi d6 a; ¢6 ba cach chon (vi a; # 0), az ¢6 3 cach chon, a3 c6 hai cach chon.

Suy ra c6 2-3-3 =18 sb.

Vay c6 tat cd 24 + 18 = 42 sb.

Céach 2.

S6 cac s6 ¢6 bon chit s6 khac nhau va chia hét cho 5 1a 2A3.
Sb céc s6 ¢6 chit 86 0 ding dau 1a 1A3.

Suy ra s6 can tim la 2A3 — 1A2 = 42 sd.

Bai 215. T cac chits6 0, 1, 2, 3, 4, 5, 6.
(1) C6 thé lap dugce bao nhieu sé chiin ¢6 nam chit s6 khac nhau?

(2) C6 thé lap dugc bao nhiéu sé 1& ¢6 ba chit s6 khac nhau nhé hon 4007

DS: 1260 sb

DS: 35 s6

Lai giai.




113

@ Goi s6 can tim 1a n = aazaszasas.
Vi n chén nén a5 € {0,2,4,6}.

— Néu a5 = 0 thi a; ¢6 6 cach chon, as c6 5 cach chon, az ¢6 4 cach chon, ay c6 3 cach chon.
Suy rac63-4-5-6 =360 sd.
— Néu a5 € {2,4,6} thi as c¢6 3 cach chon, a; c¢6 5 cach chon (vi a3 # 0), as ¢6 5 cach chon, az c6 4

cach chon, a4 c6 3 cach cach chon.

Suyracé3-3-4-5-5=900 so.
Vay c¢6 tat ca 360 + 900 = 1260 so.
(2) Goi n = Grazas la sb6 can tim. Vi n 18 nén ag chi ¢6 thé 1a 1, 3, 5.
S6 n nhé hon 400 nén chit s6 hang tram a; chi c6 thé 1a 1, 2, 3.
— Khi a1 = 1 thi n = lasas.
Ta c6 a3 c6 hai cach chon, as c6 5 cach chon. Suy ra c6 5 -2 = 10 sb.
— Khi a1 = 2 thi n = 2asas.
Ta c6 a3 c6 3 cach chon, as ¢6 5 cach chon. Suy ra c¢6 5 -3 = 15 sb.
— Khi a7 = 3 thi n = 3asas.
Ta c6 a3 c6 hai cach chon, as c6 5 cach chon. Suy ra c6 5 -2 = 10 sb.

Vay c6 tat cd 10 + 15 + 10 = 35 s6 ¢6 ba chit s6 khac nhau 1a s6 18 va nhé hon 400.

O

Bai 216. Tu cac chit s6 0, 1, 2, 6, 7, 8, 9 hay tim tat ci cic s6 chin c6 bon chit s6 khac nhau va 16n
hon 5000. DS: 280 s6

LaJi giai.
Goi n = ajazasaz 1a sb6 can tim.
Vin > 5000 nén a; chi co thé 1a 6, 7, 8, 9 vi n chiin nén a4 chi c6 thé 1a 0, 2, 6, 8.

— Néu a; = 6 thi n = 6asasay.
Khi d6 a4 ¢6 3 cach chon, as ¢6 5 cach chon, ag c6 4 cach chon.
Suy ra cé 5-4-3 =60 so.

— Néu a; = 7 thi n = Tasasa,.
Khi dé a4 c6 4 cach chon, as ¢6 5 cach chon, az c6 4 cach chon.
Suy ra c6 5-4-4 =80 sb.

— Khi a; = 8 giong nhu a; = 6 va a1 = 9 giéng a; = 7.

Vay c¢6 tat ca 60 -2 + 80 - 2 = 280 sd. (]

Bai 217. T cac chits6 0, 1, 2, 5, 6, 7, 8 ¢6 thé lap duge bao nhiéu sé c¢6 bén chit s6 khac nhau thoa
man
(1) S6 dé6 khong c6 tan cliing bing 6. DS: 620 s6

(2) S6 d6 chia hét cho 5. DS: 220 s6

Loi giai.
Gol n = a1azazas.

(1) Khi d6 a; c¢6 6 cach chon (via; #0), ag ¢6 6 cach chon, a3 c6 5 cach chon, ag ¢6 4 céch chon.
Suy rac64-5-6-6 =720 s6 c6 bon chit s6 khac nhau lap dudc.
Cac chit s6 tan cling bang 6 c¢6 dang n = ajasas6.
Khi d6 aq ¢6 5 cach chon, as ¢6 5 cach chon, a3 c6 4 cach chon.
Suy ra c6 4-5-5 =100 s6 c6 bon chit s6 c6 tan cing bang 6.
Vay s6 céc s6 can tim 1a 720 — 100 = 620 so.
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(2) S6 n chia hét cho 5 nén ay phai la 0 hoac 5.

— Néu ag = 0 thi aq ¢6 6 cach chon, as ¢6 5 cach chon, az c6 4 cach chon.
Suy rac64-5-6 =120 sb.

— Néu ag = 5 thi aq c6 5 cach chon, ag c¢6 5 cach chon, as c6 4 cach chon.
Suy racé 4-5-5 =100 so.

Vay c6 tat cd 120 + 100 = 220 sb.

d6 phai c6 chit s6 27?

([
Bai 218. Tit cacchits6 0, 1, 2, 3,4, 5, 6, 7 ¢6 thé lap duge bao nhiéu s6 c6 bén chit sé khac nhau trong
Li gii.

Goi n = ayasazaz.

DS: 750 sb

— Néu a; = 2 thi ay ¢6 7 céch chon, ag c¢6 6 cach chon, a4 c6 5 cach chon.
Suy ra cé 5-6-7 = 210 so.

— Néu a1 # 2 va ag = 2 thi aj ¢6 6 céch chon (vi a1 # 0), a3 ¢6 6 céch chon, ag ¢6 5 cach chon.
Suy ra cé 5-6-6 = 180 so.

Tuong ty déi véi cac trudng hop asz, as bang 2 déu gidng trudng hop as = 2.
Suy ra s6 cac s6 can tim 1a 210 + 180 - 3 = 750 sb.

Bai 219. Cho cacs6 0, 1, 2, 3, 4, 5, 6, 7. C6 thé lap dugc bao nhiéu s c6 4 chit sé khac nhau sao cho
(1) Luon c6 mit chit s6 5.

O
DS: 750 s6
(2) S6 tao thanh nhé hon 4000. DS: 630 sb
Loi giai.
Goi n = aiazazaz 1a s6 can lap.

@ — Néu a1 = 5 thi as ¢6 7 céch chon, a3 ¢6 6 cach chon, as c6 5 cach chon.
Suy ra c6 5-6-7 = 210 sb.

— Néu a1 # 5 va ag = 5 thi aj ¢6 6 céch chon (vi a; # 0), a3 ¢6 6 céch chon, ag ¢6 5 cach chon.
Suy ra c6 5-6-6 = 180 s6.

Vi trf clia s6 5 & ap gidng nhu vi tri clia s6 5 & as, ay.
Vay s6 cac s6 can tim 13 210 + 180 - 3 = 750 s6.

(2) S6 tao thanh nhé hon 4000 thi a; chi ¢6 thé 1a 1, 2, 3.

Khi d6 aq c6 3 cach chon, as ¢6 7 cach chon, ag ¢6 6 cach chon, a4 c6 5 cach chon.
Suy rac65-6-7-3 =630 sd.

Bai 220. T cac chit s6 0, 1, 2, 3, 4, 5 hay lap cac s6 ¢6 bon chit s6 khac nhau sao cho
(1) Chit s6 hang tram 1a 2.

O
DS: 48 s6
(2) Luon c6 mit chit s6 4 va chit s6 hang nghin 1a 5. DS: 36 sb
Loi giai.
S6 ¢6 bon chit s6 ¢6 dang n = ajazazay.
(1) Chit s6 hang tram la 2 nén n = a12azas.

— aj ¢6 4 cach chon (vi a1 # 0).
— ag ¢6 4 cach chon.
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— ay4 ¢6 3 cach chon.
Vay c6 tat cd 3 x 4 x 4 = 48 sb.
(2) Chit s6 hang nghin 1 5 nén n = 5asazay.

— Néu as = 4 thi n = 54azas. Khi do,
e a3 c6 4 cach chon.
® a4 cO6 3 cAch chon.
Suy ra c6 3 x 4 = 12 s6.

— Vi tri clia 86 4 § ag gidng nhu vi trf clia s6 4 & az, as.

Vay c6 tat cd 3 x 12 = 36 s6 théa man bai toan.

O
Bai 221. Tu cac chit s 1, 2, 3, 4, 5:
(1) Hay tim tat ca cac s6 c6 ba chit s6 khac nhau ndm trong khoang (300;500). DS: 24 56
(2) Hay tim tit ci cac sb c6 ba chit s6 nim trong khoang (300;500) (cac chit s6 khong cin khéc nhau). DS: 50 sb
Loi giai.
S6 ¢6 ba chit s6 c6 dang n = ajasas.
(1) Ta c6 300 < n < 500 nén a; chi c6 thé 1a 3 hoac 4.
— Néu a; = 3 thi n = 3asasz. Khi do,
e ay ¢O 4 cach chon.
e a3 c6 3 cach chon.
Do dé, c6 4 x 3 =12 sb.
— Néu a; = 4 thi n = 4asaz. Khi do6,
® ay ¢O 4 cach chon.
® a3 cO 3 cach chon.
Do dé, c6 4 x 3 =12 sb.
Vay c6 tat cd 12 + 12 = 24 sd.
(2) Ta c6 300 < n < 500 nén a; € {3,4}. Két hgp v6i cac chit s6 khong can khac nhau thi
— a1 ¢6 2 cach chon.
— as ¢6 5 cach chon.
— ag ¢6 5 cach chon.
Vay c6 tat cd 2 x 5 x 5 = 50 sb.
O

Bai 222. Tu cac chit s6 0, 1, 2, 3, 4, 5 hiy lap mot s6 ¢6 nam chit s6 khac nhau, trong dé hai chit s6 3

va 4 khéng ding canh nhau. DS: 444 s6

Lai giai.

— Dau tién ta lap s6 c6 nam chit s6 khac nhau n = ajazasasas ma khong quan tam hai chi s6 3 va 4 co
ding canh nhau hay khong.
e a; c6 5 cach chon (vi a; # 0).
® a9 c6 5 cach chon.
e a3 c6 4 cach chon.

e ay c6 3 cach chon.
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e a5 c6 2 cach chon.
Do dé6, c6 5 x5 x 4 x 3 x 2 =600 sb.
— Tiép dén, ta tim s6 cac s6 c6 nam chit s6 khac nhau ma 3 va 4 ding canh nhau.

e Truong hop hai chit s6 3 va 4 chiém hai vi trf a1 va as.
Sap hai chit s6 3 va 4 ditng canh nhau, c6 2! cich.
as ¢O 4 cach chon.
a4 ¢6 3 cach chon.
as ¢6 2 cach chon.
Suy ra, c6 2! x 4 x 3 x 2 = 48 sb.

e Truong hop hai chit s6 3 va 4 chiém hai vi trf as va as.
Sap hai chit s6 3 va 4 ditng canh nhau, c¢6 2! cach.
ay ¢6 3 céch chon (a; # 0).
a4 ¢6 3 cach chon.
as ¢O 2 cach chon.
Suy ra, c6 2! x 3 x 3 X 2 = 36 s0.
e Truong hgp hai chit s6 3 va 4 chiém hai vi trf a3, as VA a4, as lam tuong tirsé c6 2 x 2! x 3x3x2 = 72
s0.

Nhu thé, c6 48 + 36 + 72 = 156 s6 c6 nam chit s6 khac nhau ma 3 va 4 ding canh nhau.

Vay c6 tat cd 600 — 156 = 444 s6 thda man bai toan. O
Bai 223. Hay tim tat ca cac s6 tu nhién c6 sau chit s6 khiac nhau n = ajazazazasag sao cho ay +ag = 10,
as + as = 10, a3 + a4 = 10. DS: 36864 sb
L3 giai.

Nhan xét. Chit s6 0 va 5 c¢6 mit trong n khong théa man bai toan. Do d6, chi con tam chit s 1, 2, 3, 4, 6, 7,
8, 9. Nhu thé,

e a1 c6 8 cach chon, suy ra ag c6 8 cach chon.
® a3 c6 6 cach chon, suy ra as c6 6 cach chon.

® a3 cO 4 cach chon, suy ra a4 c6 4 cach chon.

Vay c6 tat cd 8 X 6 x 4 X 4 X 6 x 8 = 36864 s6. O
Bai 224. Hay tinh tong ciia tat ca cac sé c6 nam chit s6 khac nhau dugc tao thanh tir cac chit s6 1, 2,
3,4,5 DS: 3999960

L3 giai.

C6 5! = 120 s6 c¢6 nam chit s6 khac nhau duge thanh lap tit cac chit s6 da cho. Trong do,
— 24 56 ¢6 dang n = ajazaszasl.
— 24 56 ¢6 dang n = ajazazas?.
— 24 56 ¢6 dang n = ajazazas3.
— 24 56 ¢6 dang n = ajazaszass.
— 24 56 ¢6 dang n = ajazaszasb.

Téngcéc sO hang don vila 24 x 1 +24 x 2+ 24 x 3+24 x 4+ 24 x 5 = 360.

Tuong ti, tong cac s6 hang chuc 1a 3600.

Téng cac s6 hang tram la 36000.

Tong cac sd hang nghin 1a 360000.

Téng cac so6 hang chuc nghin 1a 3600000.

Vay tong ciia 120 s6 1a 360 + 3600 + 36000 + 360000 + 3600000 = 3999960. O
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Bai 225. Cho céac chits6 0, 1, 2, 3, 4, 5, 6. Hay lap s6 ¢6 nam chit s6 doi mot khac nhau sao cho

(1) Chit s6 dau tien 1a 5 va chia hét cho 5. DS: 60 s6
(2) Mot trong hai chit s6 du tien la 2 va chia hét cho 5. DS: 228 sb
Loi giai.

S6 ¢6 nam chit s6 khac nhau c6 dang n = aiasazasas.
(1) Chit s6 dau tién 1a 5 nén a; = 5 va chia hét cho 5 nén a5 = 0. Do d6, n = 5agazas0. Nhu thé,

® a9 c6 5 cach chon.
e a3 cb6 4 cach chon.

e ay c6 3 cach chon.
Vay c6 tat cd 5 x 4 x 3 = 60 sb.

(2) Mot trong hai chit s6 dau tien 1a 2 nén a; = 2 hodc as = 2. Tiép dén, n chia hét cho 5 nén as = 5 hoic
as = 0.
— Trudng hop a1 = 2 va a5 = 0 thi n = 2asa3a40. Khi do,
e as c6 5 cach chon.
e a3 ¢O 4 cach chon.
e ay c6 3 cach chon.
Suy ra, c6 5 x 4 x 3 = 60 SO.
— Truong hop a1 = 2 va a5 = 5 ciing gidng nhu trén, ta c6 60 sob.
— Truong hop as = 2 va as = 0 thi n = a12a3a40. Khi do,
e a1 ¢6 5 céach chon.
e a3 cb6 4 cach chon.
e ay c6 3 cach chon.
Suy ra, c6 5 x 4 x 3 = 60 S6.
— Truong hop as = 2 va a5 = 5 thi n = a12a3a45. Khi do,
e a; ¢6 4 cach chon (vi a3 #0).
e a3 c6 4 cach chon.
e a4 co6 3 cach chon.

Suy ra, c6 4 x 4 x 3 = 48 sb.

Vay c6 tat cd 60 + 60 + 60 + 48 = 228 sb.

U
Bai 226. Tir cac chit s6 0, 1, 2, 3, 6, 7 ¢6 thé lap dudc bao nhiéu s6 chn c¢é bén chit sé khac nhau va
mot trong hai chit s6 dau tién phai 1a 77? DS: 66 s6
Loi giai.

S6 ¢6 bon chit s6 ¢6 dang n = ajazazay.
Vi n chin nén a4 chi c6 thé 1a 0, 2, 6.

Mot trong hai chit s6 dau tién 13 7 nén a; = 7 hodic as = 7.
— Truong hgp a; = 7 va aqg = 0 thi n = Tagas0. Khi do,

® a9 ¢ 4 cach chon.

e a3 cO 3 cach chon.

Do dé, ¢6 4 x 3 =12 sb.



118 CHUONG 3. CAC DANG TOAN LY LUAN

— Truong hop a; = 7 v ay = 2 hodc a4 = 6 thi cling giéng nhu trudng hgp a1 = 7 va ag = 0, ta déu c6 12
s0.

— Truong hgp az =7 va ag = 0 thi n = a17a30. Khi do,

e a1 ¢c6 4 cach chon.

e a3 c6 3 cach chon.
Do d6, ¢6 4 x 3 =12 sb.
— Truong hgp az =7 va aq = 2 thi n = a17a32. Khi do,

e a; ¢6 3 cach chon (vi a; #0).

e a3 c6 3 cach chon.
Do dé, c6 3 x 3 =9 sb.
— Trudng hop as = 7 v ag = 6 thi ta ciing c6 9 so.

Vay c6 tat cd 12 +2 x 12+ 12+ 9+ 9 = 66 s6. O

Bai 227. Cho tam chis6 0, 1, 2, 3, 4, 5, 6, 7. Tt tam chit s6 trén c6 thé lap duge bao nhiéu s6 mbi s6
gdm bon chit s6 doi mot khac nhau va khong chia hét cho 107 DS: 1260 s6

(Pai hoc su pham Vinh 1999)

Lo giai.

Goi n = arazazaz 1a sb6 can lap.

Vi n khong chia hét cho 10 nén a4 # 0. Khi do,
e a4 c6 7 cach chon (vi aq # 0).
e a; ¢6 6 cach chon (vi a; # 0 va a1 # ay).
® a9 c6 6 cach chon.

e a3 c6 5 cach chon.

Vay ¢6 tat cd 7 x 6 x 6 x 5 = 1260 sb. ]

Bai 228. Hoéi tit mudi chits6 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ¢6 thé lap dugc bao nhiéu s6 gom sau chit s6 khac
nhau sao cho trong cic chit s6 d6 c6 mat chit s6 0 va 17 DS: 42000 s6

(Hoc vien Cong nghé Buu chinh Vién thong 1999)

Loi giai.
Goi n = ajazazasasag 1a sd6 can tim.

— Truong hop a1 = 1 thi n = lagsazagasas.

e C6 5 vi tri cho chit s6 0.

e C6 A} cach chon 4 chit s6 con lai.
Do d6, ¢6 5 x Ag sb.
— Truong hgp az = 1 thi n = a;lazaqasag.

e C6 4 vi tri cho chit s6 0 (vi a3 # 0).

e C6 Ag cach chon 4 chit s6 con lai.
— Truong hgp a3 = 1 hoac a4 = 1 hoac as = 1 hodc ag = 1 thi cling tuong ty nhu ag = 1.

Vay c6 tat cd 5 x A§+ 5 x 4 x A§ = 42000 s6. O
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Bai 229. Cho tap hop A ={1,2,3,4,5,6,7,8}.
@ C6 bao nhiéu tap con X ciia A théa diéu kien X chita 1 va khong chita 27 DS: 64

(2) C6 bao nhiéu s6 tuy nhién ch&n gdm nam chit s6 doi mot khéc nhau 14y ra tir tap hop A va khong bit dau bing 1237 DS:
3348 s6

L&i giai.

(1) Goi X7 1a mot tap con tiy ¥ clia tap hop {3,4,5,6,7,8}. Taco X1 C A va {3,4,5,6,7,8} c6 6 phan tii.
Do dé6, c6 tat ca 25 tap con X nhu thé.
Suy ra sb tap con X ctia A chita 1 va khong chita 2 chinh 1a s6 tap hop X; U {1}.
Vay s6 tap con can tim la 26 = 64.

(2) S6 c6 nam chit s6 c6 dang n = G1a2a30405.

Vi n chin nén as chi c¢6 thé 1a 2, 4, 6, 8. Khi do,
e a5 c6 4 cach chon.
e a1 c6 7 cach chon.
e ao ¢O 6 cach chon.
e a3 c6 5 cach chon.
e a4 c6 4 cach chon.

Do d6, c6 4 x 7x 6 x5 x 4 = 3360 s6.

Tiép dén, ta tim cac s6 chdn bat dau bang 123, tiic 1a n = 123a4as5. Khi do,
e a5 c6 3 cach chon (vi as € {4,6,8}).
e ay ¢O 4 cach chon.

Suy ra, c6 3 x 4 = 12 sb.
Vay c6 tat ca 3360 — 12 = 3348 sb can tim.

Bai 230.

(1) C6 bao nhieu sé chin gom sau chit s6 khac nhau doi mot, trong dé chit s6 dau tien la chit s6 167
DS: 42000 s6

(2) C6 bao nhiéu sé gdm sau chit s6 khac nhau doi mot, trong d6 c6 ding ba chit s6 1& va ba chit s6 chin (chi s6 du tien phai
khéc 0)? DS: 64800 sb

(Pai hoc Quéc gia TPHCM, khéi A, dot 1)

Loi giai.
S6 ¢6 sau chit s6 c6 dang n = lasazasasag.
(1) Vi n chin nén ag chi c6 thé 14 0, 2, 4, 6, 8.
Chit s6 dau tien la chit s6 18 nén a; chi c6 thé 1a 1, 3, 5, 7, 9. Khi do,

e ag cO 5 cach chon.
e a1 c6 5 cach chon.
® a9 c6 8 cach chon.
e a3 c6 7 cach chon.
e ay c6 6 cach chon.

e a5 cO 5 cach chon.

Vay c6 tat cd 5 x5 x 8 x 7 x 6 x 5 = 42000 s6 can tim.



120 CHUONG 3. CAC DANG TOAN LY LUAN

(2) Chon bét ky ba s6 18 trong nam s6 1é 1a mot t6 hop chap 3 ctia 5 nén ¢6 C2 céch chon.
Chon bat ky ba s6 chén trong nam s6 chin 1a mot t6 hop chap 3 ctia 5 nén c6 C3 cach chon.
Do d6, c6 C2 x O3 s6 c6 sau chit sé gdm ba chit s6 chin va ba chit s6 1&. Nhung khi ta hoan vi sau chit
s6 nay sé ¢6 6! s6 m6i. Nhu thé, c6 C3 x C x 6! s6 ¢6 ba chit s6 chin va ba chit s6 18.
Khi ta hoan vi nhu trén thi c6 truong hgp chit s6 0 lai nhdy lén ding dau. Trong trudng hop nay ta co
03 x C% x 5! 86 c6 chit s6 0 diing dau.
Vay c6 tat cad C2 x C3 x 6! — C2 x CF x 5! = 64800 sb.

DANG 0.11. Bai toan dém s6 - Dung chinh hdp

Bai 231. C6 bao nhiéu s tu nhién c6 sau chit s6 khac nhau? DS: 136080 s6

Loi giai.
Goi arazazazasag 1a s6 can tim.

Chon s6 6 sau s6 khac nhau trong mudi chit s6 1a mot chinh hgp chap 6 ctia 10, suy ra s6 cach chon 1a A§,.
S6 céch chon s6 ¢6 6 chit s6 khac nhau ma s6 0 ding dau 1a AJ.

10! 9!

- — 136080 s6. O
10—6)! (9—5) %

Suy ra, s6 cac s6 tu nhien can tim 1a A, — Aj =

Bai 232. Tit céc chit 6 0, 1, 2, 7, 8, 9.
(1) C6 bao nhiéu s6 tif nhién chin gom nam chit s6 khac nhau?

(2) C6 bao nhiéu sb ti nhién 1é gdm nam chit s6 khac nhau?

DS: 312 s6, 288 s6

Loi giai.
(1) Goi arazazasas 1 sb6 can tim.

— Chon aj ¢6 3 cach. Chon ajazazas c6 A2 cach. Suy ra, lap duge 3 - A2 s6 tu nhien chdn c¢6 5 chit s6
khac nhau bat k.

— S6 cac s6 tu nhien chin c¢6 5 chit s6 khac nhau ma s6 0 ding dau 1a 2 - A3,
Suy ra, s6 tu nhién chin gdm nam chit s6 khac nhau 1a 3- A2 — 2. A3 = 360 — 48 = 312.
@ Goi b1bobsbybs 1a sO can tim.

— Buéc 1. Chon b5 tir 1, 7, 9 = b5 c6 3 cach chon.
— Budce 2. Chon by tit 6 s6 bo di hai chit s6 0 va s6 ma bs da chon = by ¢6 4 cach.
— Budc 3. Chon bobsby c6 Ai cach.

Suy ra, lap dugc 3 -4 - A3 = 288 56 can tim.

Bai 233. Tu cacso 1, 3, 5, 7, 9. Hay lap mot s6 gom nam chit s6 khac nhau sao cho:
(1) C6 chit s6 dau tien la 3?

(2) Khong bat dau bing 137

DS: 24 s6, 114 sb

Lai giai.
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(1) Goi arazazasas 1a sd can tim. Chon bon s6 con lai vao 4 vi tri Gzazazas 1a mot chinh hgp chap 4 chap 4,
suy ra ¢6 A} = 4! = 24 sb.

(2) S6 cac s6 6 5 chit s6 khac nhau 1a A2 = 5! = 120.
S6 cac s6 bat dau bang 13 1a A3 = 3! = 6.
Suy ra, sd cac s6 can tim la 120 — 6 = 114 sd.

O
Bai 234. Tircacsé 1, 3, 5, 6, 7 c6 thé lap duge bao nhiéu sb c¢6 cac chit s6 khac nhau va 16n hon 60007
DS: 168 s6
L3 giai.
— Néu s6 ¢6 bon chit s6 thi chit s6 dau tien phai 14 6 hodc 7 nén ta c6 2 - A3 = 48 sb.
— Néu s6 ¢6 nam chit s6 thi c6 A2 = 120 sb.
Vay c6 48 + 120 = 168 s6 thda dé bai. O

Bai 235. Tucacsd 1, 2, 3, 4, 5, 6 ¢c6 bao nhiéu s6 ¢6 nam chit s6 khac nhau va khong bat dau béi 3457
DS: 714 sb

Loi giai.
Goi arazazazas 1a s6 can lap.

— Chon sau s6 vao nam vi trf 14 mot chinh hgp chap 5 ctia 6, nén c6 A2 = 720 s.
— Néu ba chit s6 dau la 345, chon ba chit s6 1, 2, 6 xép vio hai vi trf con lai, nén c6 A2 = 6 6.

Vay ¢6 720 — 6 = 714 s6 thoa dé bai. ]

Bai 236. Cho cacs6 0, 1, 2, 3, 4, 5, 6. Hdi c6 bao nhiéu s6 c6 nam chit s6 doi mot khac nhau sao cho
(1) chit s6 dau tien 1a 5 va chit s6 cudi chia hét cho 57

(2) mot trong hai chit s6 dau tién 14 2 v& chia hét cho 57

DS: 60 sb, 228 sb6

Loi giai.
Goi ajazazazas 1a sd can lap.

(1) Theo d&, suy ra a; =5 va a5 = 0. Chon 5 chit s6 xép vao ba vi trf az, a3, as nén c6 A3 cach.
Theo quy tdc nhan, ¢6 1-1- A2 =60 sb.

(2) Theo dé, a; = 2 hodc ap = 2 va a5 = 0 hoic a5 = 5.

— Truong hgp 1. Néu a; = 2 thi a5 = 0 ho#c a5 = 5. Chon ba chit s6 trong nam chit s6 con lai xép vao
ba vi tri ag, a3, a4 c6 Ag = 60 cach.
Theo quy tic nhan, truong hgp 1 ¢6 1-2- A = 120 sb.

— Truong hop 2. Néu ag = 2 thi as ¢6 2 cach chon, ba vi trf & gitta c6 A3 cach. Suy ra, c¢6 2 - A3 s6.
Tuy nhién, ta phai trit di s6 cac s6 c6 chit s6 0 ditng dau 1a A%. Do d6, truong hop 2 ¢6 2-A3—A2 = 108
s

Oon

Vay c6 tat ca 120 + 108 = 228 sb.
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Bai 237. Co6 tat ca bao nhiéu so6 tif nhién 18 gom 5 chit s6 khac nhau, 16n hon 700007 DS: 4368 s6

Loi giai.

Goi n = aiasasazas 1a s6 can lap.

nlé =aschicothélal, 3, s, 7,09.

n > 70000 = a; chi c6 thé 1a 7, 8, 9. Do dé, ta xét 3 trudng hop sau:

— Truong hop 1. Néu a; = 7 hodc a1 = 9 thi a5 c6 4 cach chon, chon 3 chit s6 trong 8 chit s6 xép vao 3 vi
tri gitta co Ag cach. Theo quy tac nhan, truong hgp 1 ¢6 2 -4 - Ag s0.

— Trudng hop 2. a; = 8 thi a5 ¢6 5 cach chon, chon 3 chit s6 trong 8 chit s6 xép vao 3 vi trf giita c6 A3
cach. Theo quy téc nhan, trudng hop 2 ¢6 5 A3 sb.

Theo quy tic cong, c6 2-4- A3 +5- A = 4368 s6 thda dé bai. O

Bai 238. Cho cac s 0, 2, 4, 6, 8, 9.
(1) Héi c6 thé lap duge bao nhieu s6 ¢6 ba chit 6, ma trong mdi sb6 cac chit s6 khac nhau?
(2) Hdi c6 thé lap dugce bao nhiéu s6 c6 bon chit 6 khac nhau, trong dé nhat thiét phai c6 mit chit s6

67

DS: 100 s6, 204 sb6

Lai giai.

(D Goi arazaz la sb can lap.
06 A} s c6 ba chit s6 khac nhau, trong d6 ¢6 A2 s6 c6 ba chit s6 khac nhau va chit s6 0 ding dau.
Suy ra, c6 A — A2 =100 sb.

(2) Goi bybybsby 12 s6 can lap.
Néu by = 6 thi c6 A3 s6 ¢6 bon chit 6 khac nhau. Néu by # 6 va by # 0 thi c6 4 - 3A2 s6 ¢6 bon chit s6
khac nhau.
Suy ra, theo quy tic cong c6 A3 +4 - 3A% = 204 sb.

Bai 239. C6 100000 chiéc vé x6 s6 duge danh s6 tit 00000 dén 9999. Hdi s6 cac vé gdm nim chit s6 khac
nhau la bao nhiéu? DS: 30240 vé

L3 giai.
M&i vé c6 nam chit s6 khac nhau ng v6i mot chinh hop chap 5 cia 10 phan t& tit 0, 1, 2,..., 9.
Do d6, s6 cac vé c6 nam chit s6 khac nhau 1a A9, = 30240 vé. O

Bai 240. Titcac s6 0, 1, 2, 3, 4, 5 c¢6 thé lap dudc bao nhiéu s6 gdm tam chit s6 trong do chit s6 5 ¢
mit ba lan, cac chit s6 con lai c6 mat ding mot lan? DS: 5880 s6

Loi giai.
Goi n = aiasasasasagarag 1a sd can lap.
Trong n, vi chit s6 5 ¢6 mat ba lan nén ta ghi them: 0, 1, 2, 3, 4, 5, 5, 5.

— C6 A8 s6 ¢6 tam chit s6 trong d6 chit s6 5 c6 mit ba lan.
— (6 AT 86 c6 tam chit s6 trong d6 s6 0 ding dau va chit s6 5 ¢6 mat ba lan.

— (C6 3! 1an hoan vi ma n vAn khong doi.

Af — AT 40320 — 4040

= . ]
i 5 5880

Vay, lap dugc
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Bai 241. Titcacs6 0, 1, 2, 3, 4, 5, c6 thé lap dudgc bao nhiéu s6 c6 bén chit s6 khac nhau sao cho:
(D chit s6 hang tram la 27

(2) luon c6 mat chit s6 4 va chit s6 hang nghin 1a 57

DS: 48 s6, 36 s6

Loi giai.
Goi n = ajasazaz 1a sd can lap.
(1) Chit s6 hang tram 1a 2 nén as = 2.
Chon 3 s6 trong 5 s6 va xép vao 3 vi trf a1, ag, as nén c6 A2 cach.
Ta phai trit di s6 cac s6 ma c6 chit s6 0 ding dau 1a A%, Vay lap duge A3 — A3 = 60 — 12 = 48 s6.

(2) Chit s6 hang nghin 1 5 nén a; = 5.
Xép chit s6 4 vao 3 vi tri, sau d6 chon 2 trong 4 chit s6 xép vao 2 vi tri con lai. Theo quy tic nhan, c6

3. A2 = 36 s6.
U
Bai 242. Tircacs6 0, 1, 2, 3, 4, 5 ¢6 thé lap dude bao nhiéu s6 gobm nam chit s6 khac nhau, trong dé
chit s6 3 va 4 khong ding canh nhau? DS: 444 s6
Loi giai.

Goi n = aiazazazas 1a s6 can lap.
— C6 A2 — Al 6 cac 86 ¢6 5 chit s6 ma chit s6 ditng dau khac 0.

— Chit s6 3,4 diing canh nhau, ta xem (3,4) la mot chit sb.
Suy ra, s6 cac s6 ¢6 5 chit s6 ma 3,4 luon ditng canh nhau 1a 2! - A3 +2!-3- A3

AZ — AT 40320 — 4040

Vay, lap dugc = 5880. [l
y, lap C 30 6
Bai 243. Tircacsb 1, 2, 3, 4, 5, 6 ¢6 thé lap dude bao nhieu sé gom boén chit s6 khac nhau, trong dé cé
bao nhiéu s6 chia hét cho 57 DS: 60 sb
Loi giai.

Goi n = ajasazaz 1a sd can lap.
— Vi n chia hét cho 5 nén a4 = 5.

— Chon 3 sb trong 5 s6 con lai xép vao ba vi trf a1, as, az = c6 A3 = 60 cach.

Theo quy tac nhan, lap duge 1 - 60 = 60 sb. O
Bai 244. Hoi tit mudi chit s6 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ¢6 thé lap dudc bao nhiéu s6 gom bdn chit s6
khac nhau, sao cho trong cac chit s6 dé c¢6 mat chit s6 0 va 17 DS: 42000 s6

Loi giai.

Goi n = aiasaszazasag la so6 can lap.

— (C6 AY, s6 n c6 sdu chit s6 khac nhau, trong d6 c6 chita A s6 6 chit s6 0 ding dau.
— (€6 AS s6 n c6 séu chit 6 khac nhau, khong chita hai chit 86 0 va 1.

— (€6 6-AJ s6 n 6 sau chit s6 khac nhau, chita chit s6 1 v khong chita chit s6 0.

— C6 5 A3 s6 n ¢6 sau chit s6 khac nhau, chita chit s6 0 va khong chita chit s6 1.

Vay c6 tat ca Ay — A —6- A3 —5- AJ = 42000 sb. O
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Bai 245. Tirtam chits6 0, 1, 2, 3, 4, 5, 6, 7 c6 thé 1lap dugc bao nhiéu s6 ti nhién, mdi s6 gom bén chit
s6 khac nhau va khong chia hét cho 10? DS: 1260 s6

Loi giai.
Goi n = aiasazaz 1a sb6 can lap.
Vi n khong chia hét cho 10 = a4 phai khéc 0.
— Trong 8 86 0, 1,..., 7 ta chon ra bén s6 ¢6 thit tu 1a mot chinh hop chap 4 ciia 8 = ¢ Ag cach.
— Trong A s6 c6 A3 s6 gom bén chit s6 phan biét va ¢ s6 0 ding dau.
— Mat khéc trong AS, lai chita A3 s6 ma c6 chit s6 tan ciing 1a 0.

Vay c6 tat ca A — A3 — A% = 1260 sb. O

Bai 246. (1) Titnam s6 0, 1, 3, 5, 7 ¢6 thé lap duge bao nhiéu s6, méi s6 gom bén chit s6 khac nhau
va khong chia hét cho 57?

(2) Tim s6 hang khong chita 2 trong khai trién ctia biéu thrc

1 \ 17
+ Va3 véi x> 0.
(\/3 x? >

(Dai hoc Quéc gia Ha Noi, khoi B, nam 2000)
DS:
(D) 54 sb.
(2 24310.

Lot giai.
(1) Goi n = arazazaz 1a sb can lap.

Cach 1. n khong chia hét cho 5 nén ag # 0 v ag # 5.
Ta c6

— ay ¢6 3 cach chon.
— ay ¢6 3 cach chon (vi a; # 0 va a1 # ay).
— ag ¢6 3 cach chon (vi ag # a4 VA ag # ay).

— a3 ¢6 2 cach chon.

Vay s6 s6 n ta c¢6 thé lap duge 1a 2 x 3 x 3 x 3 = 54 s0.

Céach 2. Tit 5 s da cho ta chon duge A2 bo 4 chit s6 ay, ag, as, as.

Trong dé c6 A3 cach chon sao cho chit s6 0 ditng dau.

Ma dé n chia hét cho 5 thi a4 chi c6 thé 13 0 hodc 5, suy ra a4 c6 2 cach chon.

Bo ai1,a9,a3 cb Ai cach chon.

Suy ra ¢6 2 x A3 s6 chia hét cho 5 dugce lap thanh tit cac chit s6 da cho.

Nhung trong 2 x A3 s6 d6 c6 A3 s6 céc sb chia hét cho 5 v bat dau bing chit s6 0.

Vay ¢6 2 x A — A3 s6 ¢6 nghia c¢6 bon chit s6 va chia hét cho 5.

Nhu vay ta c6 A3 — A — (2A3 — A3) = 120 — 24 — (48 — 6) = 54 s ¢6 bdn chit s6 ¢6 nghia, cc chit s
ctia n6 doi mot khac nhau va s6 d6 khong chia hét cho 5 duge 1ap thanh tit cac chit s6 0, 1, 3, 5, 7.
Cach 3. Goi n = ajazazaz 1 sd can lap.

Ta co

— aq ¢6 4 cach chon (vi a; #0).
viag # ay).

(
(
(Vi as 75 ag va as 75 al).
(

— a4 ¢6 2 cach chon (vi ag # a3; ag # az va ag # ay).

— ay ¢6 4 cach chon

— ag ¢6 3 cach chon
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Suy ra c6 2 x 3 x 4 x 4 = 96 cach lap cac s6 ¢6 4 chit s6 ma cac chit s6 doi mot khac nhau tir nam chit s6
0,1,3,5,7.

Tiép theo ta tim s6 cac sd c6 4 chit sd doi mot khac nhau duge lap tit nam chit s6 0, 1, 3, 5, 7 sao cho s6
do6 chia hét cho 5.

Dé ajazazay : 5 thi ag chi ¢6 thé 1a 0 hoac 5.
— Néu ag4 = 0 thi

— a1 ¢6 4 cach chon (vi a; #0).

— ag ¢6 3 cach chon.

— a3 ¢O 2 cach chon.

Suy ra c6 2 x 3 x 4 = 24 cach.

— Néu ag4 = 5 thi

— a1 ¢6 3 cach chon (via; #0, a1 #5).

— a9 ¢6 3 cach chon.

— a3 ¢O 2 cach chon.

Suy ra c6 2 x 3 x 3 = 18 cach.
Vay s6 s6 n khong chia hét cho 5 14 96 — 24 — 18 = 54 sb.

1

3/x2

1\ 1T L
Tis1 = Clr- <3$2> - (4 1‘3>

2 3 17 34
= Ck g5 (TR g3k — k3R

17
Goi s6 hang thit k + 1 trong khai trién + Va3 13 Thyq. Ta ¢
+

. . 17 34
S0 hang thit & + 1 khong chita  néeu Ek‘— 3 =0 k=28
Vay s6 hang khong chita z 1a s6 hang thit 9 v bing C§. = 24310.

Bai 247. Cho céac chit s 0, 1, 2, 3, 4, 5. Tt cac chit s6 da cho ta lap dudc
(1) Bao nhiéu s6 chén c6 4 chit s6 va bén chit s6 d6 khac nhau timg doi mot?
(2) Bao nhiéu s6 chia hét cho 5, c6 ba chit s6 va ba chit s6 dé khac nhau titng doi mot?
(3) Bao nhiéu s6 chia hét cho 9, ¢6 ba chit s6 va ba chit s6 d6 khac nhau titng doi mot?

DS:

D 156.
2 36.
®) 16.

Lai giai.

(1) Goi n = arazazaz la sb can lap.
Vi n chin nén a4 chi c6 thé 14 0, 2, 4.
Cach 1. Ta xét cac truong hgp sau day.
Néu ag = 0 thi n = a1a20a30, ta c6
— aq ¢6 5 cach chon (vi a; # 0).
— ag ¢6 4 cach chon (vi ay # a4 va ag # ay).

— ag ¢6 3 cach chon.
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Suy ra c6 3 x 4 x 5 = 60 cach.

Néu ag = 2 thi n = a1a20a32, ta ¢

— ay ¢6 4 cach chon (vi a; # 0 va a1 # ay).
— ag ¢6 4 cach chon (vi ag # a4 v ag # ay).

— a3 ¢6 3 cach chon.
Suy ra c6 3 x 4 x 4 = 48 cach.

(2 a4 =4 ta c6 s6 n = ajazaszd.
Ta c6

— aq ¢6 4 cach chon (vi a; # 0 va a1 # ay).
— ag ¢6 4 cach chon (vi ag # a4 VA ag # ay).

— ag ¢6 3 cach chon.

Suy ra c¢6 3 x 4 x 4 = 48 cach. Vay s6 s6 n ta c6 thé lap dugc 1a 60 + 48 + 48 = 156 sb.
Céach 2. C6 Ag cach chon bo bon 6 ay, az, as, as bat ki.
Trong d6 c6 A2 cach chon bén sb c6 chit s6 a; = 0.

Bay gio ta tim xem c6 bao nhiéu sb 18.

Ta c6 3 - A2 s6 18 trong d6 c6 3 - A% s6 18 bat dau bing chit s6 0.
Suy ra c6 (3- A2 —3-Aj) s6 1& c6 bén chit sb.

Vay tat cd c6 Aj — A3 — (3- A3 — 3. A%) = 156 s6 n can tim.
Cach 3. n chin < a4 c6 3 cach chon.

C6 A3 céch chon bo ba sb arazas, suy ra c6 3 - A3 s6 n chin.
Trong d6 c6 2 - A% s6 bat dau bing chit s6 0.

Vay c6 tat ca 3- A3 — 2 A2 =180 — 24 = 156 s6 can tim.

(3) Goi n = arazaz la sb6 can tim.
n : 5 nén az = 0 hodic az = 5.
Cach 1.
— Néu a3z = 0 ta c6 s6 n = a1a20.
Ta c6
— a1 ¢6 5 cach chon (vi a; # 0).
— ag ¢6 4 cach chon (vi ag # a1 va ag # ag).
Suy ra c6 5 x 4 = 20 cach.

— Néu az =5 ta c6 s6 n = ajasb.
Ta c6

— a1 ¢6 4 cach chon (vi a1 # 0 va a1 # as).
— ag ¢6 4 cach chon (vi ag # a1 va ag # as).
Suy ra c6 4 x 4 = 16 cach.

Vay s6 s6 n ta c6 thé lap duge 1a 20 + 16 = 36 sb.
Cach 2. a3 c6 2 cach chon, suy ra c6 2A2 s6 ¢6 ba chit s6 chia hét cho 5.
Trong d6, c¢6 1- A} s6 c6 ba chit s6 chia hét cho 5 bat dau bing chit s6 0.
Vay ¢62- A2 —1- A} =40 — 4 = 36 s6 can tim.
Cach 3.
— C6 A} céach chon s6 ¢6 ba chit s6 khac nhau doi mot.

— (06 A2 céch chon s6 ¢6 ba chit 6 bat dau bing chit s6 0.
Suy ra c6 A3 — A2 s6 ¢6 ba chit s6 ¢6 nghia.

— (06 4 - A2 86 c6 ba chit s6 khong chia hét cho 5.
— C6 4- Al $6 c6 ba chit s6 khong chia hét cho 5 va bat dau bing chit s6 0.
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Suy ra c6 4- A2 —4- A} sb c6 ba chit s6 ¢6 nghia vh khong chia hét cho 5.
Vay ¢6 A — A2 — (4- A2 —4-A}) =36 s6 n can tim.
(4) Goi n = arazaz la sb can tim.
n ¢ 9 khi v& chi khi téng a; + as + a3 : 9.
Suy ra {a1;az;as} c6 thé 1a {1;3;5}; {2;3;4}; {0;4;5}.
— Khi {a3;as;a3} = {1;3;5} thi c6 3! = 6 s6 chia hét cho 9.
— Khi {ai;az;a3} = {2;3;4} thi ¢6 3! = 6 s6 chia hét cho 9.
— Khi {a;az;a3} = {0;4;5} thi c6 3! — 2! = 4 6 chia hét cho 9.

Vay tat ci c6 4 + 6 + 6 = 16 s6 chia hét cho 9 ¢6 ba chit s6 khac nhau ting doi mot dude lap thanh ti
cac chits6 0, 1, 2, 3, 4, 5.

U
Bai 248. Co6 bao nhiéu s6 1é gom 6 chit s6 chia hét cho 97
(Dai hoc Canh sat nhan dan khéi G - 2000) DS: 5000 sb.
Loi giai.

Cac s6 1& ¢6 6 chit s6 chia hét cho 9 viét theo thit ty ting dan 1a 100017, 100035, 100053, 100071, ..., 999999.
Cac s6 1& ¢6 6 chit s6, chia hét cho 9 1ap thanh mot cap sd cong c6 cong sai d = 18.

Do d6 100017 + (n — 1) - 18 = 999999 < n = 50000.

Vay c6 tat ca 50000 s6 1é gom sau chit s6 chia hét cho 9.

Il
Bai 249. Cho céc chit s6 0, 1, 2, 3, 4, 5. Héi c6 thé thanh lap dudc bao nhiéu s6 c¢6 ba chit s6 khong
chia hét cho 3 ma céc chit s6 trong mdi s6 14 khac nhau?
(Dai hoc Lam nghiép, 1999) DS: 66 sb.
Loi giai.

Goi n = ajasaz 1a s6 ma cac chit s6 clia n6 khiac nhau duge 1ap tit cac chit s6 0, 1, 2, 3, 4, 5.
— aq ¢6 5 cach chon (vi a; #0).
— ag ¢6 5 cach chon (Vi ag # aq).
— a3 ¢6 4 cach chon (vi ag # a1 va a3z # ag).

Vay tit cac chit s6 0, 1, 2, 3, 4, 5 ta lap dude 5 x 5 x 4 = 100 s6 ¢6 3 chit s6 ma céac chit s6 trong mdi s6 13 khac
nhau.
Trong 100 sd nay c6 nhitng s6 chia hét cho 3 va nhitng s6 khong chia hét cho 3.

S6 n chia hét cho 3 néu téng céc chit s6 clia n6 (a1 + az + a3) : 3.
Suy ra ta c¢6 cac truong hgp sau

— {ay,a9,a3} = {0,1,2} thi ta c6 4 s6 chia hét cho 3.
— {ay,a9,a3} = {0,1,5} thi ta c6 4 s6 chia hét cho 3.
— {ay,a9,a3} = {0,2,4} thi ta c6 4 s6 chia hét cho 3.
— {ay,a9,a3} = {0,4,5} thi ta c6 4 s6 chia hét cho 3.
— {ay,a9,a3} = {1,2,3} thi ta c6 6 s6 chia hét cho 3.
— {ay,a9,a3} = {1,3,5} thi ta c6 6 s6 chia hét cho 3.
— {ay,a9,a3} = {2,3,4} thi ta c6 6 s6 chia hét cho 3.

Suy ra trong cac sé n 1ap duge c6 4 +4 +4 + 4+ 6 + 6 + 6 = 34 s6 chia hét cho 3.
Vay s6 cac s6 ¢6 ba chit s6 khong chia hét cho 3 ma cac chit s6 trong mdi s6 1a khac nhau duge lap bdéi cac chit
s6 0,1,2,3,4, 514 100 — 34 = 66 s6. O
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Bai 250. C6 bao nhiéu s6 khac nhau gom bay chit s ma tdng cac chit s6 clia mdi s6 14 mot s6 chin?

(Dai hoc su pham Vinh, khéi A, B, E, 2000) DS: 4500000 6.
Loi giai.
Goi 86 ¢6 7 chit s6 can tim 1a n = abedefg.
Ta c6

— a ¢6 9 céach chon.

— b ¢6 10 cach chon.
— ¢ ¢6 10 cach chon.
— d ¢6 10 cach chon.
— e ¢6 10 cach chon.
— f ¢6 10 cach chon.

Suy ra ¢6 9 x 10 x 10 x 10 x 10 x 10 = 900000 cach chon 6 chit s6 dau ciia s6 n. Dén day c6 hai truong hgp xay
ra

— Trudng hop 1. a+b+c+d+e+ fla mot sé chén.
Khi d6 ta c6 5 cach chon g dé a +b+c+d+e+ f+ g 1a mot s6 chin.
Nhu vay sb cach chon s6 n sao cho tdng cac chit s6 clia n6 1a mot s6 chén 1a

900000 x 5 = 4500000 (cach).

— Trudng hgp 2. a+b+c+d+ e+ f1amot so 8.
Khi d6 ta c¢6 5 cach chon g dé a +b+c+d+ e+ f + g 1a mot s6 chin.
Nhu vay sb cach chon s6 n sao cho tdng cac chit s6 clia n6 1a mot s6 chin 1a

900000 x 5 = 4500000 (cach).

Nhu vay trong ci hai truong hgp ta déu c6 4500000 cach chon, hay c¢6 4500000 s6 khac nhau gom bay chit s6
ma téng cac chit s6 ctia mdi s6 1a mot s6 chin.

O

Bai 251. C6 bao nhiéu s6 gom nam chit s6 sao cho téng céc chit s6 ciia mdi s6 1a mot s6 18.  BS: 45000
s6.

Loi giai.
Goi s6 ¢6 5 chit s6 can tim 1& n = abcde.
Ta c6

— a ¢6 9 céach chon.

— b ¢6 10 cach chon.

— ¢ ¢6 10 cach chon.

— d ¢6 10 cach chon.

Suy ra c6 9 x 10 x 10 x 10 = 9000 cach chon 4 chit s6 dau ctia s6 n. Dén day c6 hai truong hop x4y ra

— Trudng hop 1. a + b+ ¢+ d 1a mot s6 chin.
Khi d6 ta c6 5 cach chon e dé a + b+ ¢+ d + e 1a mot s6 18.
Nhu vay s6 cach chon s6 n sao cho tdng cac chit s6 clia né 1a mot s6 18 1a

9000 x 5 = 45000 (céich).
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— Trudng hop 2. a+ b+ c+d 1a mot s6 1é.
Khi dé ta c6 5 cach chon g dé a 4+ b+ ¢+ d + e 1a mot s6 18.
Nhu vay sb cach chon s6 n sao cho tdng cac chit s6 clia n6 la mot s6 1é 1a

9000 x 5 = 45000 (cach).

Nhu vay trong ca hai trudng hop ta déu c6 45000 cach chon, hay c6 45000 sé khac nhau gom nam chit s6 ma
tdng cac chit s6 ctia mébi s6 1a mot s6 1é.

O

Bai 252. V6i cac chit s6 1, 2, 3, 4, 5, 6 ta lap cac s6 ma mdi s6 ¢6 nam chit s6 trong d6 céc chit s6 khac
nhau doéi mot. Héi

(1) C6 bao nhieu s6 trong dé phai c6 mit chit s6 27
(2) C6 bao nhieu sb trong dé phai c6 mat chit s6 1 va 67

(Dai hoc Can Tho, khéi D, nam 2000) DS: 600 s6, 480 s6.

Loi giai.
(1) Goi n = abcd 1 s6 can tim.

Cach 1. Chit s6 2 ¢6 5 vi tri.
C6 A} céch chon cho 4 s6 con lai.
Suy ra ¢6 5 - A2 = 600 s6 n can tim.
Céach 2. C6 Ag s6 ¢6 nam chit s6 khac nhau doi mot.
Trong d6 c6 A2 s6 c6 nam chit s6 khac nhau doi mot va khong ¢6 mit chit s6 2.
Vay ¢6 A3 — A3 = 720 — 120 = 600 s6 c6 nam chit s6 khdc nhau doi mot va luon c6 mét chit so 2.

(2) C6 A2 vi tri hai chit s6 1 va 6 trong n.
Cach 1. C6 A3 vi tri ba chit s6 con lai.
Suy ra c6 A2 - A} = 480 s6 can tim.
Cach 2. C6 A? s6 c6 nam chit s6 bat ki.
C6 A2 s6 ¢6 nam chit s6 ma trong d6 c6 mat chit s6 1 va khong c6 mit chit s6 6.
C6 A2 $6 c6 nam chit s6 ma trong dé ¢6 mat chit s6 6 va khong c¢6 mat chit s6 1.
Vay c¢6 A2 — A3 — A2 = 720 — 120 — 120 = 480 s6 can tim.

Bai 253. Xét bién sb xe 1a diy gom hai chit cai ding trude va bon chit sé ding sau. Cac chit cai duge
lay tit 26 chit cai A, B,..., Z. Cac chit s6 dugc lay tit mudi s6 0, 1,..., 9.

(1) C6 bao nhiéu bién s6 xe trong dé c6 it nhat mot chit cai khac chit O va cac chit s6 doi mot khéc
nhau?

(2) C6 bao nhieu bién sb xe c6 hai chit cai khac nhau dong thai cé ding hai chit s6 1é giéng nhau?

DS: 1. 3402000; 2. 975000

Loi giai.
(1) C6 26 cach chon chit cai thit nhat.

Co6 26 cach chon chit cai thit hai.
Do dé, s6 cach chon hai chit cai c6 it nhat mot chit cai O 1a

26 - 26 — 1 = 675 cach.
S6 cach chon bén chit s6 ding sau khac nhau doi mot 1a
Afy = 5040 cach.

Vay s6 bién s6 xe can tim 13

675 - 5040 = 3402000 bién sb.
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(2) €6 AZg cach chon hai chit cai khac nhau.
Co6 5 cach chon céc cap sb 1é giong nhau.
C6 A2 vi tri hai chit s6 18 giéng nhau trong mot bién s6.
C6 5 -5 cach chon hai chit s6 chin con lai.
Vay sb bién s6 xe can tim la

A3 -5-A%.5.5 = 975000 bién sb.

Bai 254. C6 tat ca bao nhiéu s6 1é gom sau chit s6 khac nhau 16n hon 5000007 DS: 36960

Loi giai.

Cach 1.

Goi m = abedef 1a s6 can tim.

Dom lé nén f € {1;3;5;7;9} va m > 500000 nén a € {5;6;7;8;9}.

— Néu a = 5 thi 7 = Sbedef.
Ta c6

— f ¢6 4 cach chon.
— C6 Ag cach chon bede

Vay c6 4 - Ag = 6720 s6 7.

— Néu a = 6 thi m = 6bcdef.
Ta c6

— f ¢6 5 cach chon.
— C6 A céch chon bede

Vay c¢6 5 - Ag = 8400 s6 7.
— Néu a = 7 ho#ic a = 9 thi ciing tuong ti nhit @ = 5 ta c6 6720 sb 7.
— Néu a = 8 thi ciing tuong ty nhit a = 6 ta c6 8400 s6 7.

Vay c6 tat cd 3 - 6720 + 2 - 8400 = 36960 s6 can tim.
Cach 2.
Néu 7 18 thi

— f ¢6 5 cach chon.
— C6 8 céch chon a (vi a #0).
— Co Ag cich chon bede

Vay ¢6 5 -8 - A = 67200 s6 1é ¢6 séu chit s6 khac nhau.
Bay gio ta tim trong 67200 s6 1é trén c6 bao nhiéu s6 1é nho hon 500000.
Néu 7 < 500000 thi a € {1;2;3;4} vam 1é thi f € {1;3;5;7;9}.

— Néu a chén, ta co

— C6 2 cach chon a.
— C6 5 céach chon f.
- Cé6 Ag cach chon bede

Vay ¢6 2-5- A} = 16800 sb 7.
— Néu a 1¢, ta c6

— C6 2 cach chon a.
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— (C6 4 cach chon f.
— C6 A céch chon bede

Vay ¢6 2 -4 - Ag = 13400 s6 7.
Vay c6 tat ca 67200 — 16800 — 13400 = 36960 s6 can tim

O
Bai 255. Cho tam chits6 0, 1, 2, 3, 4, 5, 6, 7. C6 thé lap dudc tat ci bao nhiéu s6 gdm sau chit s6
khac nhau trong d6 nhat thiét phai c6 mit chit s6 47 DS: 13320
Loi giai.
Cach 1.

Goi i = abedef 14 s6 can lap.
7 phai c6 chit s6 4 nén c6 6 vi tri cho chit s6 4.

— Néu a = 4 thi n = 4bcdef.
C6 A3 cach chon bedef.

— Néua #4

— a c6 6 cach chon.
— S6 4 ¢6 5 vi tri.

— C6 Ag cach chon cho bén sb con lai.

Vay ¢6 A3 +6-5- A = 2520 + 10800 = 13320 sb 7.

Cach 2.

C6 A cach 1ap 86 c6 sau chit s6 khac nhau bat ki. Trong dé c6 A3 s6 c6 sau chit s6 khac nhau ma chit s6 0
ditng dau.

Vay ¢6 AS — A3 = 17640 s6 c6 sau chit s6 khac nhau c6 nghia.

C6 AS s6 ¢6 sau chit s6 khac nhau ma khong c6 chit s6 4.

C6 AR s6 c6 sdu chit s6 khac nhau ma c6 chit s6 0 ding dau va khong c6 chit s6 4.

Khi d6 c6 AS — A3 = 4320 6 c6 sau chit s6 khac nhau ma khong c6 chit s6 4.

Vay ¢6 17640 — 4320 = 13320 s6 can tim. O
Bai 256. Tinh tong tat ci cac s6 tu nhién gom nam chit s6 khac nhau doi mot duge thanh lap tit 6 chit
s6 1, 3, 4,5, 7, 8. DS: 37332960
Loi giai.

Goi X 1a tap tat ca cac s6 ty nhién gom nam chit s6 khac nhau doi mot duge thanh 1ap tir sau chit s6 trén.
Goi m = abede € X.

— Néu e = 1 thi ¢6 A cach chon abed.
Vay c6 A2 phan tit m € X véi chit s6 hang don vi béing 1.

— Tuong tu c6 A phan tit @ € X vé6i chit s6 hang don vi bang 3, .. ..
Khi do6, tong tat ca cac chit s6 hang don vi clia cac phan tit 7 € X 1a
(1+3+4+5+7+8)- Al =3360.
Lap luan tuong ti, tong tat ca céc chit s6 hang chuc ciia cac phan tt 7 € X 1a
(1+34+4+5+7+8)-A2-10=13360-10,...
Vay tong tat ca cic phan tit @ can tim la

3360 + 3360 - 10 + 3360 - 100 + 3360 - 1000 + 3360 - 10000 = 37332960.
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d6 nho hon 3457

Bai 257. (1) C6 bao nhiéu s6 chéin c6 ba chit s6 khac nhau duge tao thanh tit cac chitsé 1, 2, 3, 4, 57

(2) C6 bao nhieu s6 c¢6 ba chit s6 khac nhau duge tao thanh tit cac chit s6 1, 2, 3, 4, 5, 6 ma cac s6

DS: 1. 24; 2. 50

L3i giai.
(D) Goi 7 = abc 1a s6 can tim.
Do n chin nén

— ¢ chi ¢6 thé 1a 2 hoiic 4, ¢ ¢6 2 cach chon.

— C6 A2 cach chon ab.
Vay c6 2- A2 =24 s6 i can tim.

(2) Goi @ = abc 1a s6 can tim.
Do 7 < 345 nén a € {1;2;3}.

— Néua=1thin :7171)0.
Co A% cach chon be.

— Néu a = 2 thi @ = 2bc.
C6 A2 cach chon be.

— Néu a = 3 thi @ = 3bc

— Néu b € {1;2} thi ¢ ¢6 4 cach chon.
Vay c6 2 -4 = 8 sb 7.

— Néu b =4 thi 7 = 34c. Khi d6 ¢ € {1;2}, vay ¢6 2 s6 7.

Vay 6 tat cd AZ + AZ 4842 =750 s6 1 < 345.

O

nhau va khong 16n hon 7897

Bai 258. V6i cac chitsd 1, 2, 3, 4, 5, 6, 7, 8, 9 c¢6 thé lap dugc bao nhiéu s6 chin c6 ba chit s6 khac

DS: 171

Loi giai.
Goi m = abe 1a s6 can tim.

Do 7 chén nén c € {2;4;6;8} va® < 789 nén a € {1;2;3;4;5;6;7}.

— Néua=1thin=1be

— ¢ ¢0 4 cach chon.

— b ¢6 7 cach chon.

Vay c6 4 -7 = 28 s6 .

— Tuong tit cho a = 3 hoac a =5 ta déu c6 4-7 = 28 s6 7.

— Néu a = 2 thi m = 2be

— ¢ ¢6 3 cach chon.

— b c6 7 cach chon.

Vay c¢6 37 =21 sb 7.

— Tuong tuw cho a = 4 hodc a = 6 ta déu c6 3-7 = 21 s6 7.

— Néua=7thin = The



— ¢ ¢0 4 cach chon.

— b c6 6 cach chon.

Vay c6 4 -6 = 24 s6 7.
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Vay c6 tat cd 3-28 +3-21 +24 = 171 sd nn < 789. O
Bai 259. Cho tap hop X = {0,1,2,3,4,5,6,7}.
(1) T tap hgp X c6 thé lap duge bao nhiéu s6 tu nhieén chin géom nam chit s6 khac nhau timg doi
mot va c6 chit s6 ditng dau 1a s6 27
(2) T tap hop X c6 thé lap duge bao nhieu sé ty nhién gom nam chit sé6 khac nhau ting doi mot,
sao cho trong nam chit s6 dé c6 ding ba chit s6 chin va hai chit s6 187
DS: 1. 360; 2. 2448
Loi giai.
(1) Goi m = 2bcde 1a s6 can tim.
Do 7 chan suy ra e € {0;4;6} nén e c6 3 cch chon.
Co Ag cach chon bed.
Vay ¢6 3 - A3 = 360 s6 chin c6 nam chit s6 khac nhau ting doi mot va 6 chit s6 ditng dau la s6 2.
(2) Goi m = abcde 13 s6 can tim.
a ¢6 7 cach chon.
— Néu a € {2;4;6} thi
— €6 C2% céch chon hai chit s6 chén.
— C6 C2 cach chon hai chit s6 1é.
— C6 4! hoan vi bdn s6 da chon.
— C6 3 cach chon a.
Vay c¢6 3-4!-C3- (3 = 1296 s6 7.
— Néu a € {1;3;5;7} thi
— C6 C% cach chon ba chit s6 chén.
— C6 Ci cach chon mot chit s6 18.
— C6 4! hoan vi bén s6 da chon.
— (C6 4 cach chon a.
Vay c¢6 4 - 4! C} - C3 = 1152 s6 ¢6 dang 7.
Vay c¢6 1296 + 1152 = 2448 s6 can tim.
U

Bai 260. (1) C6 bao nhiéu sb tu nhién gom sau chit s6 doi mot khac nhau, trong dé c6 mit chit s6 0
nhung khong c6 mit chit s6 17

(2) C6 bao nhiéu s6 tit nhien gom bay chit s6, biét ring chit s6 2 ¢6 miit ding hai lan, chit s6 3 ¢6 miit
dtng ba lan va cac chit s6 con lai c6 mat khong qua mot 1an?

DS: 1. 33600; 2. 11340

L&i giai.

(1) Goi @ = abede 1a s6 can tim.
Cach 1.
Chit s6 0 ¢6 5 vi tri.
C6 A} céch chon 5 s6 con lai.



134 CHUONG 3. CAC DANG TOAN LY LUAN

Vay ¢6 5- A3 = 33600 s6 can tim.

Céach 2.

Goi T = a1azazazas la sé can tim. Ta c6

— a1 75 0. (1)
—ai#l, VZ:L_6 (2)
— a; =0 néu i € [2;6]. (3)
S6 ¢6 sau chit s6 khac nhau théa (2) va (a; = 0 hodc a; # 0) 1a AS.

S6 c6 séu chit s6 khac nhau théa (2) va a; = 0 1a A3.

S6 ¢6 sau chit s6 khac nhau théa (1), (2) v a; # 0 néu i € [2;6] 1a AS.

Vay c6 A§ — AJ — AS = 33600 s6 can tim.

(2) Goi @ = a1az ... ar la sb can tim.

— Xét ca aq tuy y.
Chon 2 vi trf dé xép hai chit s6 2 c6 C2 cach.
Chon 3 vi tri dé xép ba chit s6 3 c6 C3 cach.
Chon hai chit s6 dé xép vao 2 vi trf con lai c6 2! - C2 cach.
Vay c6 C%- C2 - 2! CZ = 11760 sb.
— Xét a)p = 0.
Chon 2 vi trf dé xép hai chit s6 2 c6 C2 cach.
Chon 3 vi tri dé xép ba chit s6 3 c6 C3 cach.
Chon mot chit s6 dé xép vao vi tri con lai ¢6 7 cach.
Vay c6 C%- C3 -7 =420 sb.

Vay ¢6 11760 — 420 = 11340 s6 can tim.

DANG 0.12. Bai toan sap xép do vat

Bai 1. C6 5 quyén sach toan, 4 quyén sach 1y, 6 quyén sach héa. Héi c6 bao nhiéu céch sip xép chiing
vao mot ké sach sao cho:

(1) Ching nam tity . DS: 15!
@ Nhitng quyén sach thudc cting loai thi & chung. DS: 12441600
Loi giai.

(1) Xép 5 quyén sach toan, 4 quyén sach 1y, 6 quyén sach héa tity ¥ vao mot ke sach c6 (544 + 6)! = 15!

(2) Xép bat ki 5 quyén sach toan vao mot ké sach, ta cé 5! cach.
Xép bat ki 4 quyén sach toan vao mot ké sach, ta c6 4! cach.
Xép bat ki 6 quyén sach toan vao mot ké sach, ta cé 6! cach.
MB&i 1an doi chd ba bo sach nay ta lai duge 3! cach. Suy ra, c6 tat ca 5!-4!-6!- 3! = 12441600 cach.

Bai 2. Trong mot t sach c6 tat ca 10 quyén sach. Hoi c¢6 bao nhiéu cach sip xép sao cho:
(1) Quyén thit nhat & canh quyén thi hai? DS: 725760

@ Quyén thit nhat khong 8 canh quyén thit hai? DS: 2903040

Lai giai.
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(1) Quyén thit nhat luon & canh quyén thit hai nén ta xem day 1 mot khéi théng nhat.
Khéi théng nhat nay cong véi 8 quyén con lai ta sé c6 9! cach sip xép.
Khi ta thay déi vi tri quyén tht nhat véi vi tri clia quyén thit hai ta duge 2! céch.
Vay c6 tat ca 9! - 2! = 725760 cach.

(2) Véi 10 quyén sach ta c6 10! cach sdp xép tity ¥.
Suy ra c6 10! — 9! - 2! = 2903040 cach sdp xép ma quyén thi nhat khong & canh quyén thit hai.

U
Bai 3. C6 12 quyén sach gdm ba loai v6i s6 lugng bing nhau. Cé bao nhiéu cach sip xép chiing vao
mot ké sach sao cho nhiing sach cing mot loai thi & cing mot ché? DS: 82994
Loi giai.

— (6 12 quyén sach gdom ba loai véi s6 lugng bang nhau nén mdi loai c6 4 quyén sach.
— MBJi lan ta ddi chd 4 quyén sach thudc ciing mot loai thi ta duge 4! cach sip xép.

— MB@i lan ta doi chd ba bd sach thuoc ba loai khac nhau thi ta dugce 3! cach sdp xép mdi.

Vay c6 tat ca 4!-4!- 4! 3! = 82994 cach. O
Bai 4. C6 bao nhiéu cach xép 5 cai banh vao 2 hop banh? DS: 32
Loi giai.

— Néu xép 0 cai banh vao hop I, ta c6 CY.
— Néu xép 1 cai banh vio hop I, ta c6 Ci.
— Néu xép 2 cai banh vao hop I, ta c6 C2.
— Néu xép 3 cai banh vao hop I, ta c6 C3.
— Néu xép 4 cai banh vio hop I, ta c6 C3.

— Néu xép 5 cai banh vio hop I, ta c6 C3.

Vay ¢6 tat cd C) + C2 + C2 + Ci + C2 = 32 cach sip xép. O
Bai 5. C6 5 thé trang va 5 thé den, danh dau mdi loai theo cac s6 1, 2, 3, 4, 5. C6 bao nhiéu cach sap
xép tat ca cac thé nay thanh mot hang sao cho hai thé cting mau khong niam lién nhau? DS: 28800

Loi giai.

— Néu cac thé trang nim & vi trf 1& thi cdc thé den ndm & vi tri chin, ta c6 5! - 5! cach xép khac nhau.
— Néu cac thé trang nidm & vi tri chin thi cdc thé den nam & vi tri 1é, ta c6 5! - 5! cach xép khac nhau.

Vay c6 tat ca 5!- 5! + 5! 5! = 28800 cach. O

Bai 6. C6 5 tem thu khac nhau va 6 bi thu ciing khac nhau. Ngudi ta muén chon tit d6 ra 3 tem thu
va dan 3 tem thu Ay lén 3 bi thu da chon. Mot bi thu chi dan mot tem thu. Héi c6 bao nhiéu cach lam
nhu vay? DS: 1200

Loi giai.
— Chon bat ki 3 tem thu trong 5 tem thu 1a mot t6 hop chap 3 ciia 5: C%.
— Chon bét ki 3 bi thu trong 6 bi thu 1 mot t6 hgp chap 3 cta 6: C3.

Mit khac, khi 3 tem thu nay dan len 3 bi thu ta sé ¢6 3! cdch dan tem. Vay c6 C3 - C3 - 3! = 1200 cach. (]
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Bai 7. Xép 3 vien bi d6 c6 ban kinh khac nhau va 3 vién bi xanh giong nhau viho mot day 7 6 trong.

(1) Hoéi ¢6 bao nhieu cach xép khac nhau? DS: 840
@ C6 bao nhiéu cach xép khac nhau sao cho 3 vién bi dd xép canh nhau va 3 vién bi xanh xép canh nhau? DS: 36
Li giai.

(1) Xép 3 vien bi do (c6 ban kinh khac nhau) vio 7 6 tréng. Ta c6 A3 cach xép.
Sau d6, xép 3 vién bi xanh vio 4 con lai. Ta c6 C3 cach xép (vi 3 vién bi xanh giéng nhau). Vay c6 tat
cd A2 - C3 = 840 cach xép.

(2) D& 3 vien bi dé ditng canh nhau, 3 vién bi xanh ding canh nhau ta c¢6 6 cach xép. Sau dé, trong mdi
cach xép trén ta lai hoan vi cac bi do v6i nhau va cac bi xanh v6i nhau
Ta c6 3! cach hoan vi cic bi do, vi cac bi xanh gidng nhau nén khi ta hoan vi 3 vién bi xanh cac cach xép
ban dau van khong doi, vay s6 cach xép dé cac bi d ding canh nhau va cac bi xanh ding canh nhau la

6-3'-1=36.
O
Bai 8. Mot hoc sinh ¢6 12 cuén sach doi mot khac nhau trong dé ¢6 2 cudén sach mon toan, 4 cudn sich
mon van, 6 cudén sich mon Anh van. Hbi c6 bao nhiéu cach xép tat cd cac cudén sach canh nhau lén mot
ké dai? DS: 207360
Loi giai.
— (6 2! cach xép 2 cudn sach toan.
— (6 4! cach xép 4 cudn sach vin.
— (6 6! cach xép 6 cudén sach Anh van.
Mai lan ta hoan vi 3 nhém sach nay ta c6 3! cich xép mdi. Vay c6 tat ca 2!-4!-6!- 3! = 207360 cach. O

DANG 0.13. Bai toan sap xép ngudi

Bai 1. C6 bao nhiéu cach xép 5 ban hoc sinh A, B, C, D, E vao mot chiée ghé dai sao cho:

(1) Ban C ngodi chinh gitta. DS: 24
(2) Hai ban A va E ngdi hai diu ghé. DS: 12
Loi giai.

(1) Xép C ngdi chinh gitta c6 1 cach. Xép A, B, D va E vao 4 vi trf con lai ¢6 4! = 24 cach. Suy ra cé 24
cach xép chd theo yéu cau bai toan.

(2) Xép A va E ngoi hai dau ghé c6 2! cach. Xép B, C, D xép vao 3 vi trf con lai ¢6 3! cach.
Suy ra c6 2! - 3! = 12 cach xép chd theo yéu cau bai toan.

Bai 2. C6 4 ngudi nam va 3 ngudi nit. Héi c¢6 bao nhiéu cach sip xép ho ngoi thanh mot hang sao cho:

(1) Ho ngdi tiy §¥. DS: 5040
(2) Nam, nit xen ké v6i nhau. DS: 144
Lai giai.

(1) Nam, nit ngdi tity ¥ ¢6 7! = 5040 céch.

(2) C6 4! cach cac ngudi nam ngdi, 3! cach ngudi nit ngdi. Vay cé 4! - 3! = 144 cach.
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Bai 3. C6 bao nhiéu cach sip xép 3 nit sinh va 3 nam sinh ding thanh 1 hang doc dé vao 16p sao cho:

(1) Céc hoc sinh nit ding canh nhau. DS: 144
@ Nam n@ khong ding canh nhau. bS: 72
Loi giai.

(1) Cac ban nit ditng canh nhau ta xem nhu mot khéi doan két, c6 4! cach. Méi lan ta hoan vi 3 ban nit v6i
nhau ta dugc cach xép méi c6 3! cach.
Vay c6 3! - 4! = 144 cach.

(2) Cac ban nam diing riéng, ta c6 3! cach, cac ban nit ding rieng ta cé 3! cach.
MB&i lan ta doi chd hai nhém nam va nit ta duge 2! cach. Vay c6 tat ca 2!-3!- 3! = 72 cach.

|
Bai 4. C6 8 hoc sinh xép thanh mot hang doc. C6 bao nhiéu cach xép khac nhau néu c6é ba hoc sinh
khong chiu rsi nhau? DS: 4320
Loi giai.

Ba hoc sinh khong chiu roi nhau ta xem nhu d6 14 mot khoi doan két.
— Khdi doan két nay cting vdi 5 hoc sinh con lai ta sé c¢6 6! cach xép khac nhau.
— MBbi lan ta doi chd 3 hoc sinh trong khéi doan két ta dugce 3! cach xép khac nhau.

Vay c6 tat ca 6! - 3! = 4320 cach. O

Bai 5. Trong cudc hoi nghi than méat gitta ba nuéc Pong Duong, phai doan Viét Nam c6 5 ngudi, Lao
c6 4 ngudi va Campuchia c6 4 ngudi. C6 bao nhiéu cach sap xép ho ngdi trén mot ban dai sao cho:

(1) Céc dai biéu ngoi tity . DS: 622702800
(2) Nhimg ngudi cing qubc gia cting ngdi mot chd. DS: 414720
Loi giai.

(1) Céc dai biéu ngoi tity ¥ co tat ca la (54 4 4 4)! = 13! = 622702800 cach.

(2) Doan Viet Nam c6 5 dai biéu, ta c6 5! cach sip xép.
Doan Lao c6 4 dai biéu ta c6 4! cach sdp xép.
Doan Campuchia c6 4 dai biéu c6 4! cich sip xép.
MBai lan ta doi chd 3 doan dai biéu ciia 3 nude ta cé 3! cach sip xép khac nhau.
Suy ra c6 tat ca 5!-4!-4!. 3! = 414720 cach.

U
Bai 6. C6 8 hoc sinh duge sap xép vao 8 chd ngdi tréen mot ban dai. C6 bao nhiéu cach sip xép khac
nhau néu nhu chi Nga khong chiu ngdi canh anh Duy? DS: 30240
Loi giai.

— (6 8! cach sap xép 8 hoc sinh ngoi vao 8 chd trén mot ban dai, trong dé chita trudng hop chi Nga va anh
Duy ngoi canh nhau.

— Trong trudng hop nay ta xem chi Nga va anh Duy nhu mot khoi thong nhat.
— Khéi théng nhat nay cting v6i 6 hoc sinh con lai ¢6 7! cach xép khéc nhau.
— MBJi lan ta ddi chd 2 hoc sinh Nga, Duy ta dugc 2! cach xép khéac nhau.

Vay sb cach sap xép 1a 8! — 7! - 2! = 30240 cach. O
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Bai 7. Mot hang ghé dai c6 8 chd ngoi. Hbi c6 bao nhiéu cach sip xép mot doi vg chong ngdi vao 8 ghé
trén va vg luon ngdi 6 bén trai chong? DS: 28

Lai giai.
Ghé c6 danh sé thi tu tit 1 dén 8.

— Khi chong ngoi & ghé s6 thit nhat thi vg ¢6 7 cach chon ghé.
— Khi chong ngoi & ghé s thit hai thi vg c¢6 6 cach chon ghé.
— Khi chong ngoi & ghé s6 thit ba thi vg ¢6 5 cach chon ghé.
— Khi chong ngdi 6 ghé s6 thit tu thi vg c6 4 cach chon ghé.
— Khi chong ngodi & ghé s6 thit nam thi vo ¢6 3 cach chon ghé.
— Khi chong ngoi & ghé s6 thit sau thi vo c6 2 cach chon ghé.
— Khi chong ngdi & ghé s6 thit by thi vg c¢6 1 cach chon ghé.
— Khi chong ngoi ¢ ghé s6 thit tam thi vo ¢6 0 cach chon ghé.

Vay cotat cA0+1+2+3+4+5+6+ 7= 28 cach. O

Bai 8. C6 5 nam va 5 nit. C6 bao nhiéu cach xép ho ngdi trén mot ban dai va xen ké nhau? DS: 28800

Loi giai.
— Néu ¢6 1 nam ngoi 6 vi tri thit nhat thi két thac & vi trf thi 10 13 mot nit. Vay cé 5! - 5! cach xép.

— Néu ¢6 1 nit ngdi 6 vi tri thit nhat thi két thic & vi trf thit 10 1a mot nam. Vay c6 5! - 5! cach xép.

Do dé, c¢6 5! - 5! + 5! - 5! = 28800 cach. O
Bai 9. C6 bao nhiéu cach xép 6 nam va 6 nit ngoi xen ké quanh mot ban tron? DS: 1036800
Loi giai.

— C6 6! cach xép 6 nam.
— C6 6! cach xép 6 nit.
— (6 2! cach xép khi nam, nit ngdi déi chd nhau.

Vay c6 tat ca 6! - 6! - 2! = 1036800 cach. O

Bai 10. Trong mot phong hoc c¢6 hai ban dai, mdi ban c¢6 5 ghé. Ngudsi ta mudn sap xép chd ngoi cho
10 hoc sinh gom 5 nam, 5 nit. Héi ¢6 bao nhiéu cach sap xép chd ngdi néu:

(1) Céc hoc sinh ngdi tiy ¥. DS: 3628800
@ C4c hoc sinh nam ngdi mot ban va cac hoc sinh nit ngdi mot ban. DS: 28800
Loi giai.

(1) C6 10 hoc sinh xép tity ¥ vao 10 ghé ta c6 10! = 3628800 céach xép.

(2) Céc hoc sinh nam ngdi rieng mot ban c¢é 5! cach xép.
Cac hoc sinh nit ngdi mot ban ta c6 5! cach xép.
M&i 1an déi chd 2 nhém hoc sinh nam nit ta c6 2! cach ngdi méi. Vay cé tat ca 5! - 5!- 2! = 28800 cach
xép.

0
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Bai 11. Mot t6 hoc sinh ¢6 5 nam va 5 nit xép thanh mot hang doc.

(1) C6 bao nhiéu cach xép khac nhau? DS: 3628800
@ Cé6 bao nhiéu cach xép sao cho khong c6 hoc sinh ciing gidi tinh ditng k& nhau? DS: 2800
Loi giai.

(1) Xép tity ¥ 5 nam va 5 nit thanh mot hang doc 14 mot hoan vi ciia 10 phan ti&. Do dé, sé cach xép la
10! = 3628800 céach.

(2) C6 5! cach xép 5 hoc sinh nam.
+ C6 5! cach xép 5 hoc sinh nit.
+ C6 2! cach xép 2 nhém hoc sinh nam va nit.
Co 5!+ 5!+ 2! = 2800 cach.

Bai 12. C6 6 hoc sinh sé dude sap xép ngdi vao 6 chd da dude ghi s6 thit tu trén mot ban dai.

(1) Tim sb cach sip xép 6 hoc sinh nay ngdi vao ban. DS: 720
(2) Tim sb cach sip xép 6 hoc sinh nay sao cho hai hoc sinh A va B khong dugc ngdi canh nhau. DS: 480
Loi giai.

(1) Mbi cach sip xép 1a mot hoan vi 6 phan tit nén s6 cach sip xép la: 6! = 720 céach.

(2) Ta tim s6 cach sdp xép ma 2 hoc sinh A v B ngdi canh nhau. Hai hoc sinh A va B ngdi canh nhau ta
xem d6 1a mot khoi théng nhét, khdi thong nhat nay ciing véi 4 hoc sinh con lai sé c6 5! cach sap xép.
Mbi cach sap xép & trén, hoan vi 2 hoc sinh ta sé c6 2! cach sap xép mdi. Do d6 theo quy tic nhan suy
ra c6 5! - 2! cach sap xép 6 hoc sinh va A, B ngdi canh nhau.

Vay c6: 6! — 5!+ 2! = 720 — 240 = 480 cach sip xép hoc sinh va A, B khong ngoi canh nhau.

O

Bai 13. C6 6 hoc sinh nam va 3 hoc sinh nit xép theo mot hang doc dé di vao 16p. Héi c6 bao nhieu
cach dé c6 ding 2 hoc sinh nam diing xen ké 3 hoc sinh nit. (Khi ddi chd hai hoc sinh bat ki cho nhau
ta duge mot cach siap xép hang mdi). DS: 21600

Lai giai.
— (6 5 vi tri cho 3 hoc sinh nit ding cach nhau mot vi tri dé c¢é thé xem 2 hoc sinh nam vao.
— (6 3! cach xép 3 hoc sinh nit.
— (6 6! cach xép 6 hoc sinh nam.

Suy ra c6 5 - 3!- 6! = 21600 cach. O

Bai 14. Mot nhéom gom 10 hoc sinh, trong dé ¢6 7 nam va 3 nit. Hoi c¢6 bao nhiéu cach sap xép 10 hoc
sinh trén thanh mot hang doc sao cho 7 hoc sinh nam phéai ding lién nhau? DS: 120960

(Dai hoc Can Tho, 2001)

Lai giai.

— C4& 7 hoc sinh nam ding lién nhau ta xem nhu mot khéi thong nhat, khéi thong nhat nay cung véi 3 hoc
sinh ntt ta sé c6 4! cach sap xép.

— Mai lan hoan vi 7 hoc sinh nam ta sé c6 7! cach sip xép.

Vay c6 4! - 7! = 120960 cach sap xép khac nhau. O
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Bai 15. Mot ban dai c6 hai diy ghé ddi dién nhau, mdi diy gom 4 ghé. Nguoi ta muén xép chd ngoi
cho 4 hoc sinh truéng A va 4 hoc sinh trudng B vao ban néi trén. Hoéi ¢6 bao nhiéu cach sap xép trong
mdi truong hop sau:

(1) Bat ctt hai hoc sinh nao ngdi canh nhau hosic déi dién nhau khac truong véi nhau. DS: 1152

(2) Bét cit hai hoc sinh nao ngdi déi dien nhau thi khéc trusng nhau. DS: 9216

(Dai hoc Quéc gia TPHCM, khoi B,1999)

Loi giai.
(1) Ta co:
— (6 2! cach xép chd cho 2 nhém hoc sinh truong A va hoc sinh truong B.

— C6 4! cach xép chd cho 4 hoc sinh truong A.
— (6 4! cach xép chd cho 4 hoc sinh trusng B.

Vay c6 2! - 4!- 4! = 1152 cach xép.

(2) Ta cé:

— Hoc sinh thit nhat clia truong A ngoi trude, c¢6 8 cach chon ghé ngoi.

— Sau d6, xép 1 hoc sinh ciia trudng B ngoi dbéi dien véi hoc sinh trén, c6 4 cach chon 1 hoc sinh ctia
truong B.

— Hoc sinh thit hai ctia truong A c6 6 chd ngoi, c6 3 cach chon hoc sinh thit hai ciia truong B.
— Ly luan tuong tir dén hoc sinh cudi ciing.
Vay c68-4-6-3-4-2-1= 9216 cach xép.
O

Bai 16. Mot ban dai c6 hai day ghé déi dien nhau, méi day gom 6 ghé. Ngudi ta mudn xép chd ngoi
cho 6 hoc sinh trudng A va 6 hoc sinh trudng B vao ban néi trén. Héi c6 bao nhiéu cach xép trong moi
truong hgp sau:

(1) Bat ctt hai hoc sinh nao ngdi canh nhau hosic déi dién nhau khac truong véi nhau. DS: 1036800

(2) Bét cit hai hoc sinh nao ngdi déi dien nhau thi khic trusng nhau. DS: 33177600
(Dai hoc Quéc gia TPHCM, khoi A,1999)

a)

Lai giai.

(1) Bat cit hai hoc sinh nao ngodi canh nhau hosic déi dién nhau thi khac truong véi nhau. Diéu nay chimg té
6 hoc sinh truong A duge chia ra, mdi ghé c6 3 ban va 6 hoc sinh truong B ciing dudc chia ra, moéi ghé
c6 3 ban. Gia thiét trén ciing cho ta biét raing néu dau ghé thit nhat 14 hoc sinh truong B thi canh d6 1
hoc sinh truong A va déi dién véi hoc sinh trudng B 13 hoc sinh truong A.

Ghé 1 B A B A B A
Ghé 2 A B A B A B

Ngugc lai, néu dau ghé thit nhat 14 hoc sinh truong A thi canh d6 1a hoc sinh truong B va ddi dien véi
hoc sinh truong A 1a hoc sinh truong B.

Ghé 1 A
Ghé 2 B

B A B A B
A A A
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Nhu vay ta c6 2! cach sap xép 2 nhém hoc sinh trudng A va truong B.

Véi 6 vi tri chd ngdi cho hoc sinh trudng A ta c6 6! cach sip xép ho vao 6 chd, 6 hoc sinh truong B ta
c6 6! cach xép ho ngodi vao 6 chd.

Vay c6 tat ca 2! 6!- 6! = 1036800 cach xép.

(2) Gia stt hoc sinh thit nhéit ciia truong A ngdi trude: c6 12 cach chon chd ngdi. Sau d6, chon 1 hoc sinh ciia
truong B ngoi d6i dién véi hoc sinh truong A da ngoi ta c6 6 cach chon 1 hoc sinh truong B.
Hoc sinh tht hai ctia truong A con 10 chd dé chon: ¢6 10 cach chon chd ngdi cho hoc sinh tht hai clia
truong A.
Chon hoc sinh ctia trudng B ngdi dbi dién v6i hoc sinh thi hai clia truong A: ¢6 5 cach chon hoc sinh
tht hai cta truong B.
Tiép tuc 1y luan nhu trén dén hoc sinh cudi cling.
Nhuvay c612-6-10-5-8-4-6-3-4-2-1 = 33177600 cach.

Bai 17. Mot doan tau c6 3 toa chd khach 1 céc toa I, I1,111. Trén san ga c6 4 khach chuan bi di tau.
Biét mdi toa c6 it nhat 4 chd tréng. Hoi:

(1) C6 bao nhiéu cach sip xép cho 4 vi khach len 3 toa. DS: 99
@ C6 bao nhiéu cach sdp xép cho 4 vi khach lén tau dé c6 1 toa c6 3 trong 4 vi khach néi trén. DS: 24
Loi giai.

(1) Vi c6 4 khach va 3 toa, nén trong 3 toa it nhat c6 1 toa c6 khong it hon hai khéch lén tau. Gia sit khong
it hon hai khéch lén toa I, ta ¢6 cac kha nang sau:
— 4 khach 1én toa I: c6 1 cach.

— 3 khach len toa I, c6 C3 cach xép 3 khach lén toa I, mot khach con lai c6 2 cach chon len toa IT
hoac toa II1.

— 2 khéch lén toa I, ¢c6 CF cach xép 2 khéch lén toa I, hai khach con lai len cling toa (2 khé ning)
hodc lén toa khac nhau (c6 2 kha nang) la: 202 4 2C2.

Toa I va toa I1] ciing tuong tu nhu toa 1.
Vay c6 tat ca:
(1+2C3 + 2CF + 2C%) - 3 = 99 cach.

(2) Ta c6:

— Gi4 stt ldc dau c6 3 vi khéch lén toa I, ta c6 C3 cach sap xép chd ngoi, 1 vi khach con lai ¢6 2 cach
chon lén toa II hoac toa I11.

— Néu ¢6 3 vi khach lén toa IT hoac toa I11 ciing tuong tu nhu 3 vi khach lén toa I.

Vay c6 tat ca la: 3 - CF - 2 = 24 cach sap xép.

DANG 0.14. Bai toan chon vat, ding t6 hop

Bai 1. Mot bo bai c6 52 quan trong do c6 4 quan At.

(1) C6 bao nhieu cach rat 3 quan trong 52 quan? DS: 22100
@ C6 bao nhiéu cach rat 3 quan trong 52 quan, trong d6 c6 ding 1 quan At? DS: 4512
Li gii.

(D Rit bat ki 3 quan trong 52 quan la t6 hop chap 3 ctia 52. Vay c6 C2, = 22100 cach.
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(2) Rit 1 quan At bat ki trong 4 quan At 13 t6 hop chap 1 ciia 4: ¢6 C} céach. Hai quan con lai rit trong 48
quan khong c6 At 13 mot t6 hgp chap 2 clia 48: ¢6 CZS cach.
Suy ra 6 cach rit 3 quan c6 1 quan At 1a C} - C3g = 4512 cach.

Bai 2. Mot ¢d bai ¢6 52 con bai. C6 bao nhiéu cach rit ra tir ¢d bai 10 con bai gom 3 con Co, 3 con Ro
va 4 con Bich? DS: 58484140

Loi giai.
Mot ¢b bai gom 13 con Co, 13 con R6, 13 con Chuodn va 13 con Bich.

— Rt bt ki 3 con Co trong 13 con Co 1a mot t6 hop chap 3 ctia 13: C35.
— Rt bat ki 3 con Ro trong 13 con Ro6 1a mot t6 hogp chap 3 ctia 13: C35.
— Rt bat ki 4 con Bich trong 13 con Bich 13 mot t6 hop chap 4 ciia 13: 04113-

Vay s6 céch it 10 con bai la: C35 - C3, - Cy = 58484140 cach. O

Bai 3. Trong moét hop banh trung thu c¢6 6 loai banh thit va 4 loai banh ddu xanh. C6 bao nhiéu cach
lay ra 6 banh dé phat cho cac em thiéu nhi néu:

(1) Lay tiy § cac loai banh trung thu trong hop trén. DS: 210

(2) C6 ding 4 loai banh thit. DS: 90

Loi giai.
(D Lay tuy ¥ 6 banh trong (6 + 4) banh trén 14 mot t6 hdp chap 6 ctia 10: C§; = 210 cach.

(2) Chon tity ¥ 4 banh thit trong 6 banh thit 1a mot t6 hop chap 2 clia 4: Ci.
Suy ra s6 cach chon 1a C§ - C2 = 90 céch.

Bai 4. Mot hop c6 3 bi xanh, 4 bi do, 5 bi vang. Ta lay ra tit d6 6 vién bi. Hbi c¢6 bao nhiéu cach lay
khac nhau dé cé:

(1) C6 6 vien bi bat ki. DS: 924
(2) C6 diing 2 bi xanh va 1 bi dé. DS: 120
Loi giai.

(1) C6 tat ca 12 vien bi. Lay 6 vien bi bat ki trong 12 vien bi la mot t6 hgp chap 6 ctia 12: CS, = 924 cach.

(2) Chon bat ki 2 bi xanh trong 3 bi xanh 1a mot t6 hop chap 2 ctia 3: C2.
Chon bat ki 1 bi db trong 4 bi dé 1a mot to hgp chap 1 cta 4: C}l.
Chon bat ki 3 bi vang trong 5 bi vang 14 mot t6 hop chap 3 ctia 5: C3.
Vay c6 tat ca C3 - Cl - C3 =120 cach.

O
Bai 5. Mot ban hoc sinh ¢6 7 cudn sach gom 3 cubn toan, 2 cuén 1y, 2 cuén hoa, mdi budi hoc lay ra 3
cudn.
(1) C6 bao nhieu cach lay sao cho méi loai ¢6 ding 1 cudn? bPS: 12
(2) C6 bao nhieu cach lay sao cho méi lan lay c6 ding 2 quyén séch toan? DS: 12

Lai giai.



143

(1) Chon 1 cuén bat ki trong 3 cubn sich toan, ta c6 C} céch chon.
Chon 1 cudn bat ki trong 2 cudn sach 1y, ta c6 C3 cach chon.
Chon 1 cudn bat ki trong 2 cubn sach héa, ta c6 C} cach chon.
Vay s6 cach chon 1a C1 - C - Cl = 12 céch.

(2) Chon bat ki 2 quyén sach toan trong 3 quyén sach toan 1a mot té hop chap 2 ciia 3: C%.
Quyén con lai chon bat ki trong (2 + 2) quyén ta c6 C1.
Suy ra s6 cach chon 1a C3 - C} = 12 céch.

U
Bai 6. Trong mot 16 hang ¢6 10 quat ban va 5 quat tran.
(1) C6 bao nhieu cach lay 5 quat trong dé c6 3 quat ban? DS: C3, - C2
(2) C6 bao nhieu cach 14y 4 quat trong d6 c6 it nhat 2 quat ban? DS: 1260

Loi giai.
@ Chon bat ki 3 quat ban trong 10 quat ban 1a mot t6 hgp chap 3 cua 10: C:fo.
Chon 2 quat con lai trong 5 quat tran 1 mot t6 hop chap 2 ciia 5: Cg.
Vay s6 cach lay la C3, - CZ céch.
(2) C6 C%, - C2 cach chon trong d6 c6 2 quat ban va 2 quat tran.

— Céach 1. C6 C3, - Cl cach chon trong d6 c6 3 quat ban va 1 quat tran.
C6 Cfy - CY cach chon trong dé c6 4 quat ban va khong c6 quat tran.
Vay c¢6 C3,- C% + 03, - CL + C}, - CY = 1260 céch.

— Cach 2. C6 Cf; cach chon 4 quat bt ki, trong dé c6 Ci, - C3 cach chon c¢6 1 quat ban va 3 quat
tran, CY, - C# cach chon khong c6 quat ban va 4 quat tran.

Do d6 c6 Cfy — Ci, - C2 — €Y - C2 = 1260 cach.

Bai 7. C6 8 bi xanh, 5 bi dd, 3 bi vang. C6 bao nhiéu cach chon tit d6 ra 4 vién bi sao cho:

(1) C6 diing 2 bi xanh. DS: 784

(2) S6 bi xanh bing s6 bi do. DS: 400

Lai giai.
(1) Chon 2 bi xanh trong 8 bi xanh 14 mot t6 hgp chap 2 ciia 8: CZ.

Hai vien bi con lai chon bat ki trong 5 bi dé va 3 bi vang, tic 1a mot t6 hgp chap 2 cia 8: C%.
Vay s6 cach chon C2% - C2 = 784 céch.

(2) C6 C2%- C2 cach chon c6 2 bi xanh va 2 bi dé.
C6 Cf - CL - C2 céch chon c6 1 bi xanh, 1 bi dé vA 2 bi vang.
Vay ¢6 C2 - C2 + C} - Ct - C3 = 400 céch.

Bai 8. C6 5 bi xanh, 4 bi trang va 3 bi vang. C6 bao nhiéu cach lay 6 vién bi c6 ding 2 mau? bs: 119

Lai giai.

— Trudng hgp 1. Lay 6 vién bi gom mau xanh vA mau tring.
C6CE-CLyCl-C2+ 0831 C2.C =84 cach (hay C8).

— Trudng hgp 2. Lay 6 vién bi gom mau xanh va mau vang.
C6 C3-CL+C2-C% +CE-C§ =28 cach (hay CS).
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— Trudng hgp 3. Lay 6 vién bi gom mau trang vd mau vang.
C6 C}-C%+4 C3-C3 =7 cach (hay C9).

Vay c6 84 + 28 + 7 = 119 cach. [l

Bai 9. C6 6 cuén sach khac nhau trong do c6 cudén Giai tich t& hop. Lay c6 thit tu tit d6 ra 4 cudn. C6
bao nhiéu cach lay néu:

(1) Trong 4 cudn do6 phai cé cudén Giai tich t6 hop. DS: 240
@ Trong 4 cudn d6 khong c6 cudn Giai tich td hop. DS: 120
Loi giai.

(1) Gia stt ta rat duge cudn Giai tich t6 hgp, 3 cudn con lai chon trong bat ki 5 cudn la mot t6 hop chap 3
cia 5: Cg .
Mit khéc ta lai ¢6 4! cAch sip xép thit tu 4 cudn da chon, nén s6 cach lay 1a C2 - 4! = 240 céch.

(2) Lay c6 thit tu 4 cudn trong 6 cudn 1a mot chinh hgp chap 4 ctia 6: Ag trong d6 c6 chita C3 - 4! trudng hgp

rat ¢6 cudn Giai tich to hop.
Vay c6 A§ — C3 - 4 = 120 céch.

Bai 10. Trong mot ki thi, mot hoc sinh phai tra 16i 7 trong 10 cau héi.

(1) C6 bao nhieu cach chon néu 4 cau héi dau la bat buoc? DS: 20
(2) Néu chon tuy §? DS: 120
Loi giai.

(1) Néu 4 cau hdi dau la bit buoc, 3 cau con lai chon bat ki trong 6 cau hoéi khong bat buoc 1a mot t6 hop
chap 3 ctia 6: C3 = 20 cach.

@ Chon bat ki 7 cau trong 10 cau la mot t6 hop chap 7 cia 10: C{O = 120 céach.

Bai 11. C6 15 chit cai gom 3 nguyén am va 12 phu am. C6 thé tao ra nhi¢u chi (khong can nghia) gom
6 ki tu chwa

(1) Dung 2 nguyen am? DS: 1069200
(2) €6 it nhéat 1 nguyen am? DS: 2938320
Lai giai.

1) Cé C% cach chon 2 nguyén am.
C6 Cf, cach chon 4 phy am.
C6 6! cach hoan vi 6 ki tu dé tao thanh chi méi.
Vay ta c6: C% . Cf, - 6! = 1069200 chit.

Cach 1: C6 C8. cach chon 6 ki tu.
15
Co6 6! cach hoan vi 6 ki tu.
Suy ra c6 tong cong la CY; - 6! chit.
C6 CY, - CY cach chon ¢6 6 phu am va 0 nguyén am.
Suy ra c¢6 C§, - CY - 6! chit khong c6 nguyén am.
Vay c6 C8; - 6! — CY, - C - 6! = 2938320 chit.

Cach 2: C6 C} - O3, - 6! chit c6 1 nguyén am va 5 phu am.
C6 (3 - Cf, - 6! chit ¢6 2 nguyén am va 4 phu am.
C6 C3 - C3, - 6! chit ¢6 3 nguyén am va 3 phu am.
Vay ¢6 C3 - C3, - 6!+ 03 - Cf, - 6! + C3 - O3, - 6! = 2938320 chit.
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Bai 12. Bang chit cai c6 26 ki tit trong d6 ¢6 5 nguyén am, c6 bao nhiéu chit gom 6 ki tu trong dé cé 3
phu am khac nhau va 3 nguyén am khac nhau sao cho

(1) Chit d6 chiia a va b? DS: 820800
(2) Chit d6 bit ddu bing a va két thic bing 2 chit b, ¢ (khong c6 thit tu)? DS: 1368
Loi giai.

(1) Vi chit @ 1a nguyén am nén chon 2 nguyén am trong 4 nguyén am con lai 1a mot t6 hop chap 2 cia 4, do
d6 s6 cach chon 1a C3.
Vi chit b 1a phu am nén chon 2 phu am trong 20 phu am con lai 1a mot to hop chap 2 ctia 20, do do6 sb
cach chon 1a C%O.
Mit khac, ¢6 6! hoan vi 6 chit cai dé c¢6 mot chit méi nén ¢é 6! cach hoan vi.
Vay ¢6 C3 - (3, - 6! = 820800 chit thda méan yéu cau.

(2) Vi a la nguyén am, nén viéc chon 2 nguyén am trong 4 nguyén am con lai 1a mot td hop chap 2 ciia 4,
do d6 sb cach chon la C3.
Vi chit b, ¢ 1a phu am, nén viéc chon 1 phu am trong 19 phu am con lai 14 mot t6 hgp chap 1 ctia 19, do
d6 s6 céch chon 1a Ciy.
Ma c6 3! hoan vi 3 chit s6 & giita dé tao ra chit méi. b, ¢ khong c6 thit tir nén ta c6 2! cach hoan vi dé tao
ra cht méi.
Vay c6 tat ca C3 - Clg - 3!- 2! = 1368 chit théa man yéu cau.

O
Bai 13. C6 26 chit cai gom 21 phu am va 5 nguyén am.
(1) C6 bao nhiéu chit gom 6 ki tir trong d6 chita 3 phu am khac nhau va 3 nguyén am khac nhau? bs:
9576000
(2) Trong céc chit & cau a, ¢6 bao nhiéu chi bing dau bing D va két thic bing E? DS: 27360
@ Trong cac chit & cau a, ¢6 bao nhiéu chit chwa cad C, D va E? DS: 82080
Loi giai.
(1) — €6 (3, cach chon phu am.
— GCo6 Cg cach chon nguyén am.
— (C6 6! hoan vi 6 ki tu.
Suy ra c6 C3; - C3 - 6! = 9576000 chit.
@ D la phy am = Cé6 C%O cach chon 2 phu am con lai.
E 1a nguyén am = C6 C3 cach chon 2 nguyén am con lai.
C6 4! hoan vi 4 chit § gita D va E.
= C6 C3, - C3-4! = 27360 chi.
(3 C, D 1a 2 phu am = C6 Cly cach chon 1 phu am con lai.
E 1a nguyén am = C6 C? cach chon 2 nguyén am con lai.
Co6 6! cach hoan vi 6 ki tu.
= (6 Cly - CF - 6! = 82080 chit.
O
Bai 14. Mot hop dung 12 béng den trong dé c6 4 béng den bi héong. Lay ngau nhién 3 béng den (khong
ké thit ty) ra khéi hop. C6 bao nhiéu cach iy dé c6 1 béng bi hong? DS: 112
Loi giai.

— (€6 C} cach chon 1 béng den bi héng.
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— Co6 C% cach chon 2 béng den khong bi hong.

Vay ¢6 C - 02 = 112 cAch. a
Bai 15. C6 mot hop dung 2 vién bi do, 3 vién bi trang, 5 vién bi vang chon ngau nhién 4 vién bi tit hop
dé6. Héi c6 bao nhiéu cach chon dé trong dé cé sé vien bi lay ra khong dii ci ba mau? DS: 105

Loi giai.

— (6 Cf, cach chon 4 vien bi.

— €6 C2CLC! céch chon 4 vien bi trong d6 ¢6 2 bi vang, 1 bi dé, 1 bi trang.
— Co6 C%C%C% cach chon 4 vién bi trong d6 c6 1 bi vang, 2 bi dé, 1 bi trang.
— C6 CECLC3 cach chon 4 vien bi trong d6 ¢6 1 bi vang, 1 bi dé, 2 bi trang.

Vay c6 Cf, — C2C3CL — CLC2C) — CLOICE = 105 céch chon. O

Bai 16. C6 9 vién bi xanh, 5 bi d6 va 4 bi vang ¢6 kich thuéc déi mot khéc nhau.

(1) C6 bao nhieu cach chon ra 6 vién bi, trong d6 c6 ding 2 vién bi d6? DS: 7150
(2) €6 bao nhieu cach chon ra 6 vien bi, trong d6 s6 bi xanh bing s6 bi d6? DS: 3045
Loi giai.

1O — Co C% cach chon ra 2 vién bi do.
— Co C‘ll3 cAch chon 4 vién bi con lai.
Vay ¢6 C2 - Cf4 = 7150 cach chon 6 vién bi ¢6 ding 2 bi dé.
(2) — €6 C3C2 cach chon 6 vien c6 3 xanh, 3 dd va 0 vang.
— €6 C3C2(C7 céch chon 6 vien c6 2 xanh, 2 d6 va 2 vang.
— (06 C§CLCY cach chon 6 vien c6 1 xanh, 1 d va 4 vang.

Vay s6 cach chon 6 vién bi trong d6 s6 bi xanh bang s6 bi dé 1a

C3C3 + C2C203 + ClCiC] = 840 4 2160 + 45 = 3045 (céch).

]
Bai 17. Mot hop dung 4 vién bi dd, 5 vién bi trang va 6 vién bi vang. Nguoi ta chon ra 4 vién bi tit hop
dé6. Hoi c6 bao nhiéu cach chon dé trong s6 bi lay ra khong c6 di ba mau? DS: 645
L3 giai.

Hop dung tat ca 15 vien bi, nén s6 cach chon ngiu nhién 4 vién bi 1 Cf;.
Ta sé tim s6 cach chon 4 vién bi ¢6 dit ba mau, c¢6 cac trudng hgp sau

— Truong hop chita 2 do, 1 trang, 1 vang c6 CiC%Cé cach chon.

— Trudng hdp chita 1 dd, 2 trang, 1 vang c6 CC2CE cach chon.

— Trudng hop chita 1 doé, 1 trang, 2 vang c6 C}lC%C% cach chon.
Vay s6 cach chon 4 vién bi khong di ba mau la

Cls — Cicict — cicict — cicic? = 645 cach chon.
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Bai 18. Mot ngudi mudn chon 6 bong hoa tit 3 bé hoa dé cim vao mot binh hoa. B6 thit nhat c6 10
bong hong, bé thit hai c6 6 bong thuge duge va bé thit ba c6 4 bong ciic.

(1) Héi ngusi d6 c6 bao nhiéu cach chon? DS: 38760

(2) Néu ngudi d6 mubn chon ding 2 bong hdng, 2 bong thuge duge va 2 bong cic thi ngudi d6 c6 bao nhiéu cach chon? DS: 4050

L3 giai.
(1) Chon bét ki 6 bong trong téng s6 (10 + 6 + 4) bong 1a mot t6 hgp chap 6 clia 20:

20! )
S, = o~ o8760 cach chon.

(2) Chon bat ki 2 bong hong trong 10 bong hong 1a mot t6 hop chap 2 ciia 10: C2;
Chon bat ki 2 bong thuge duge trong 6 bong thuge duge 1a mot t6 hop chap 2 ciia 6: C%;
Chon bat ki 2 bong ctic trong 4 bong ctic 1a mot t6 hop chap 2 ciia 10: C3.
Vay c6 tat ca: C3,C2C2 = 4050 cach chon.

Bai 19. Tu 5 bong hong vang, 3 bong hong trang va 4 bong hong dé (cidc bong hong xem nhu doi mot
khéc nhau), ngudi ta muén chon ra mot bé hoa gom 7 bong.

(1) C6 bao nhieu cach chon mot bé hoa trong dé cé ding 1 bong hong dé? bDS: 112
(2) C6 bao nhieu cach chon bé hoa trong d6 c¢6 it nhat 3 bong hdng vang va it nhéit 3 bong héng dé? DS: 150

(Dai hoc Quéc gia Tp. HCM, khoi D, dot 2, 2000)

Loi giai.
(1) Co6 C} cach chon 1 bong hong dé.

C6 C§ cach chon 6 bong hong con lai trong s céc bong hong vang va triang.
Do d6 ¢6 Cj - C§ = 112 cach chon 7 bong hong, trong d6 c6 ding 1 bong hong dé.

(2) Co6 C¢-C3 - C cach chon 3 bong hong vang, 3 bong hong do va 1 bong hong tring.
C6 C2 - C3 - CY céch chon 4 bong hong vang, 3 bong hong dé va 0 bong hong trang.
C6 C2 - C} - CY céch chon 3 bong hong vang, 4 bong hong dé va 0 bong hong trang.
Vay c6 C3-C3-CL+CE-C3-CY+CE-Cf-C =120 + 20 + 10 = 150 céch chon 7 bong hoa, trong d6 c6
it nhat 3 bong hong trang va it nhat 3 bong hong do.

O

Bai 20. Mot thay gido c6 12 cudn sach doi mot khac nhau trong dé c6 5 cudn sach van hoc, 4 cudn sach
am nhac va 3 cubn sach hoi hoa. Ong muén lay ra 6 cudén va dem tang cho 6 hoc sinh A, B, C, D, E, F
mdi em mot cudn.

(1) Gia stt thay gido chi muén ting cho cac hoc sinh trén nhitng cuén sach thudc hai thé loai van hoc

va am nhac. Héi ¢6 tat ci bao nhiéu cach tang? DS: 60480

(2) Gia sit thay gidgo mudn riing sau khi ting xong, mdi mot trong ba thé loai van hoc, am nhac va hoi hoa déu con lai it nhat mot
cudn. Hai c6 tit ca bao nhiéu cach ting? DS: 579600

(Dai hoc Quoc gia Tp. HCM, khoi A, dot 2, 2000)

Loi gisi.
(1) Cach 1:
Chon bét ki 6 cudn sach tit 5 cudn sach van hoc va 4 cudn sach am nhac 13 mot t6 hop chap 6 cta 9.
Ta c6 C§ cach 1y 6 cuén sach ma khong c6 séch hoi hoa, v6i mdi cach lay ta c6 6! cach tang. Vay sb cach
tang la C§ - 6! = 60480 cach.
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Cach 2:
S6 cach tang la s6 céch chon 6 cudn sach tit 9 cudn sach (gom 5 cudn sach van hoc, 4 cudn sach am nhac)
c6 ké thit tu. Vay s6 cach tang 1a AS = 60480 cach.

(2) C6 CY, cach chon 6 cudn sach bat ki, trong do
— (6 (2 - C cach chon 6 cudn sach trong d6 d6 5 cudén van hoc.
— (06 CF - CZ cach chon 6 cudn sach trong d6 d6 4 cuén am nhac.
— (©6 C3 - C3 cach con 6 cudn sach trong d6 dé 3 cudn hoi hoa.

Vay c6 0?2 — Cg . C% — Cji . C% — Cg . Cg = 805 cach chon 6 cudén sach ma sau khi chon xong mdi mot
trong 3 loai sach van hoc, am nhac va hoi hoa con lai it nhat mot cudn.
Véi mdi cach chon ta c6 6! cach ting. Vay s6 cach tang thoéa dé bai 1a 805 - 6! = 579600 cach.

DANG 0.15. Bai toan chon vé ngudi - Dung to hop

Bai 1. Mot t6 gom 6 nam va 4 nit. Cé bao nhiéu cach chon mot ban dai dién gdm 5 ngudi sao cho

(1) Khong phan biet nam nit. DS: 252
(2) C6 ding 2 ni. DS: 120
Loi giai.

(1) Chon 5 ngudi khong xép thit tu trong 10 ngudi 14 mot t8 hgp chap 5 ctia 10. Vay ta ¢6 C3, = 252 cach.

@ Chon 2 nit trong 4 nit 14 mot t6 hop chap 2 cia 4. Vay co6 CZ cach.
Chon 3 nam trong 6 nam la mot t& hop chap 3 ctia 6. Vay ¢ C% céch.
Do d6 ¢6 €3 - C3 = 120 cach chon théa man yéu cau bai toan.

Bai 2. C6 14 ngudi gom 8 nam va 6 nit.

(1) C6 bao nhieu cach chon mot t6 gom 6 ngudi? DS: 3003
@ C6 bao nhiéu cach chon mot t6 gdm 6 ngudi, trong dé cé nhiéu nhét 1a 2 ni? DS: 1414
L&i giai.

(1) Chon khong xép thtt tir 6 ngudi trong 14 ngudi 1a mot td hgp chap 6 ciia 14.
Vay ta c6 C%, = 3003 cach chon.

@ Chon 2 nit trong 6 nit 14 mot t6 hop chap 2 ciia 6. Vay ta c6 C% cach.
Chon 4 nam trong 8 nam la mot t& hop chap 4 ciia 8. Vay ta ¢ C§ cach.
Do dé, c6 tong cong C% . Cg cach chon 6 ngusi trong d6 c6 4 nam va 2 ni.
Tuong tt, ¢6 Cg - C3 cach chon 6 ngudi trong d6 ¢6 5 nam va 1 nit va CY - CS cach chon 6 ngusi trong d6
khong c6 nit.
Vay tong s6 cach chon théa man yéu cau bai toan 1a

C2.Ci+Cl -3+ Y-8 =1050+ 336+ 28 = 1414 (cach).

DANG 0.16. Bai toan chon vé ngudi - Dung td hop
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Bai 3. Mot t6 gom 6 nam va 4 nit. C6 bao nhiéu cach chon mot ban dai dién gom 5 ngudi sao cho
(1) Khong phan biét nam nit?

(2) C6 ding 2 nit?

DS: 1)252, 2) 120

Loi giai.
(1) Sb cach chon 5 ngudi khong thi tir trong 10 ngudi bang s6 t6 hop chap 5 ctia 10.
L 10! .
Do d6, c6 C3, = A 252 céch.

(2) S6 cach chon 2 nit trong 4 nit bing s6 t6 hgp chap 2 ctia 4. Do dé, c6 C? cach.
S6 cach chon 3 nam trong 6 nam bing sb t6 hgp chap 3 ctia 6. Do d6, ¢6 Cj cach.
Vay, ¢6 C3 - C3 = 120 céach thda man.

Bai 4. C6 14 ngudi gom 8 nam va 6 ni.
(1) C6 bao nhieu cach chon mot t6 gom 6 ngudi?

(2) C6 bao nhieu cach chon mot t6 gom 6 ngudi, trong dé c6 nhiéu nhat 1a 2 ni?

DS: 1)3003, 2) 1414

Loi giai.
(1) Sb cach chon khong thi tir 6 ngusi trong 14 ngudi bang s6 t6 hop chap 6 ctia 14.
Do d6, c¢6 C$, = 3003 céch.

(2) S6 cach chon 2 nit trong 6 nit bing s6 t& hgp chap 2 ciia 6. Do d6, c6 C2 cach.
S6 cach chon 4 nam con lai trong 8 nam bing s6 t6 hop chap 4 ciia 8. Do do6, c6 C cach.
Vay, trong trudng hgp nay co6 C% . C§ cach.
Tuong ty ta co
Cé . Cg cach chon trong dé c6 dang 1 nit.
CY - C§ cach chon trong dé khong c6 ban nit nao.
Vay, ¢6 tat ca C2 - C+ Cf - C3 + C§ = 1050 + 336 + 28 = 1414 cach.

Bai 5. Mot 16p ¢6 30 hoc sinh gom 20 nam va 10 nit. C6 bao nhiéu cach bau mot ban can sy gdom 6
ngudi sao cho

(1) S6 nam va nit bang nhau?

(2) C6 it nhat 5 nit?

PS: 1) 136800, 2) 5250

Loi giai.
(1) S6 nam, nit bang nhau nén nam c6 3 ngudi va nit ¢6 3 ngudi trong ban can su.
S6 céch chon khong thit ty 3 nam trong 20 nam bing s6 t6 hop chap 3 ctia 20. Do d6, c6 €3 cach.
S6 cach chon khong thit tu 3 nit trong 10 nit bing s6 t6 hdp chap 3 ctia 10. Do do, c6 CF cach.
Vay, sb céch chon thda man 1a C3, - C3, = 136800 céch.

(2) C6 €3, - Cly céch chon ¢6 5 nit va 1 nam.
C6 C§, - CY, cach chon c6 6 nit va 0 nam.
Do d6, c¢6 C3, - C3y + C8 - CYy = 5250 cach thda man.
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O
Bai 6. Trong mot budi biéu dién vin nghé c6 8 nam va 6 nit. Chon c6 tha ty 3 nam va 3 nit dé ghép
thanh 3 cap len biéu dién. Héi c6 bao nhiéu cach chon nhu vay? DS: 40320
Laoi giai.

— S6 cach chon ¢6 thit ty 3 nam trong 8 nam bing s6 chinh hgp chap 3 ctia 8. Do d6, c6 A3 cach.
— 86 cach chon c6 thit tu 3 nit trong 6 nit bing s6 chinh hgp chap 3 ciia 6. Do d6, c6 A3 cach.

Vay, c6 A3 - A} = 40320 céach chon thda man. O

Bai 7. Mot t6 ¢6 10 nam va 5 nit. Can lap mot ban dai dien gdm 4 ngudi. C6 bao nhiéu cach lap dé
(1) C6 nhiéu nhat 2 ni?

(2) C6 it nhat 3 nam?

DS: 1) 1260, 2) 810

Lai giai.

(1) Co C2%.- (2, cach chon c6 2 nit va 2 nam.
C6 C} - C3, cach chon ¢6 1 nit va 3 nam.
C6 CY - Cfy cach chon ¢6 0 nit va 4 nam.
Do dé, c6 tat c& CZ-C3, + Ci - C3, + C2- Cf, = 1260 céch.

Co6 C3, - CL cach chon c¢6 3 nam va 1 ni.
10 © V5

C6 Cfy - CY cach chon c6 4 nam va 0 nit.

Do dé, ¢6 C3, - CL + Cf, - C2 = 810 cach.

O
Bai 8. Mot t6 hoc sinh gom 6 nam va 5 nit. Chon tit d6 ra 3 hoc sinh lam vé sinh. Cé bao nhiéu cach
chon trong d6 c6 it nhat 1 nam sinh? DS: 155
Loi giai.

Céach 1. Co Cé . C% cach chon c¢6 1 nam va 2 nt.
Céo C% . C% cAch chon c¢6 2 nam va 1 nt.
C6 CF - €Y cach chon ¢6 3 nam va 0 nit.
Do dé, c6 tat ca Cf - C2 + C%- CL + C¥ - CY = 155 céch.

Cach 2. Chon bat ki 3 hoc sinh trong téng s6 11 hoc sinh ¢6 C‘z’l cAch.
Chon 3 nit sinh bat ki trong 5 nit sinh ¢6 C3 cach.
Do d6, s6 céch chon théa man la C3; — C3 = 155 cach.

]

Bai 9. Mot 16p c¢6 15 hoc sinh nam va 15 hoc sinh nit. Chon tit d6 ra 4 hoc sinh dé lap mot tép ca. C6
bao nhiéu cach chon khac nhau

(1) Néu c6 it nhat 2 nit?

(2) Co6 dung 2 nit?

DS: 1)19215, 2) 11025

Lai giai.
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(D Céach 1. C6 C%; - C3; cach chon ¢6 2 nit va 2 nam.
C6 C3; - Cl; cach chon c6 3 nit va 1 nam.
C6 Cf - CY5 céch chon c¢6 4 nit va 0 nam.
Do dé, ¢6 tat cd C3; - C3, + C3; - Ci; + Ci5 - Cf5 = 19215 céch.
Cach 2. C6 C3, cach chon 4 hoc sinh bét ki.
Trong d6 6 chifa trudng hgp Ci; - C35 (1 nit va 3 nam) va trudng hgp C; - C{; (0 nita v 4 nam).
Do d6, s6 cach chon théa man 1a C3, — Ci, - C3, — CF, - Ci; = 19215 cach.

(2) Chon 2 hoc sinh nit trong téng s6 15 hoc sinh nit ¢6 C%5 céch.
Chon 2 hoc sinh nam trong tong sé 15 hoc sinh nam c6 0%5 cach.
Do do, c6 €3 - 2. = 11025 cAch.

O
Bai 10. Mot 16p ¢6 20 nam va 15 nit. Cé bao nhiéu céch chon 3 hoc sinh dé duge 3 hoc sinh cﬁr}l)gspﬂ%ig
Lai giai.
— Cob Cgo cAch chon 3 hoc sinh nam.
— (€6 C3; céch chon 3 hoc sinh nit.
Do d6, s6 céch chon théa man la C3; + C35 = 1595 cach. O

Bai 11. Mot 16p ¢6 20 nam va 15 nit. Cé bao nhiéu cach chon 3 hoc sinh dé duge 3 hoc sinh khéc phai?
DS: 4950

Loi giai.
— (C6 (3, - Cl; cach chon ¢6 2 nam va 1 ni.

— Co6 C%O . C%5 cach chon ¢6 1 nam va 2 nf.

Do dé, c6 tat c& C3, - Cls + Cl - C35 = 4950 cach. O
Bai 12. Mot 16p ¢6 20 hoc sinh, trong d6 ¢6 Duan. C6 bao nhiéu cach chon 5 hoc sinh lam vé sinh,
trong d6 nhat thiét phai c6 Duan? DS: 3876

Loi giai.

Trong 5 ngusi duge chon luén ¢6 Duan, chon 4 hoc sinh con lai chon trong 19 hoc sinh c6
Cly = 3876 cach.

O

Bai 13. Mot nhém hoc sinh ¢6 5 trai va 6 gai. Chon tit dé ra 4 em hoc sinh dé lam ban dai dien. C6
bao nhiéu cach chon trong d6 c6 it nhat 2 trai va 1 gai? DS: 210

Lai giai.
— C6 C2 - C2 cach chon ¢6 2 trai va 2 gai.
— C6 C3 - G} cach chon c6 3 trai va 1 gai.

Do d6, c6 tat cd CZ- C2 + C3 - C} = 210 cach. O

Bai 14. Mot 16p ¢6 30 hoc sinh nam va 15 hoc sinh nit. Chon tit dé ra 6 hoc sinh dé lap mot tép ca.
Hoi ¢6 bao nhiéu cach chon khéc nhau

(1) Néu c6 it nhat 2 ni?
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(2) Néu chon tity y?

DS: 1) 5413695, 2) 8145060

Loi giai.

(1) Céach 1. C6 C3; - C4; cach chon c¢6 2 nit va 4 nam.
C6 C3; - C3, cach chon c6 3 nit va 3 nam.
C6 Cf - C4, céach chon c¢6 4 nit va 2 nam.
C6 C3 - Ci, cach chon c6 5 nit va 1 nam.
C6 C8; - CY, cach chon c¢6 6 nit va 0 nam.
Do d6, ¢6 tat ca C2; - C3y + C3. - C3) + C. - C%, + C3; - CLy + CS5 - €Yy = 5413695 cach.

Cach 2. C6 C§5 cach chon 1 t6p ca tiy §.

Trong d6 c¢6 chita trudng hop Ciy - C3, (1 nit va 5 nam) va trudng hop CY5 - C§, (0 nit va 6 nam).
Do d6, s6 céch chon théa man la C§y — Ci, - C3, — CY5 - C§, = 5413695 cach.

(2) Néu chon tity ¥ ta sé co
CS5 = 8145060 céch.

O
Bai 15. Mot doi vian nghé c¢6 20 ngudi, trong d6 ¢6 10 nam va 10 nit. Héi ¢6 bao nhiéu cach chon ra 5
ngudi sao cho
(1) C6 dtng 2 nam trong 5 ngusi d6?
(2) C6 it nhat 2 nam va it nhat 1 nit trong 5 ngudi do?
DS: 1) 5400, 2) 12900
Lai giai.
(1) S6 cach chon 2 nam trong téng s6 10 nam bang s6 t6 hop chap 2 ctia 10. Do d6, ¢6 C%, cach.
S6 céch chon 3 nit trong téng s6 10 nit bing s6 t6 hgp chap 3 ctia 10. Do d6, c6 CF, cach.
Vay, c6 C%O . Ci{’o = 5400 cach chon théa mén.
(2) Cach 1. C6 C%,- C3, cach chon c6 2 nam va 3 nit.
C6 3, - C%, céch chon c6 3 nam va 2 nit.
C6 Cf, - Cl, céach chon c6 4 nam va 1 nit.
Do d6, c6 tat ca C3, - C3) + C3, - C§, + Cf, - Ciy = 12900 céach.
Cach 2. C6 C3, cach chon 5 ngudi bat ki.
C6 Ci, - Cf, céch chon c6 1 nam va 4 nit.
C6 Y, - C3, cach chon c6 0 nam va 5 ni.
C6 (3, - CY, céch chon c6 5 nam va 0 nit.
Do d6, s6 céch chon théa man la C3; — Cf, - Ci, — CJ, - C35 — C3, - €Yy = 12900 céch.
O

Bai 16. T mot tap thé 8 ngudi gom 5 nam va 3 nit. Hoi c6 bao nhiéu cach chon mot 0 cong tac gom
4 ngudi thoa diéu kién trong mdi trusng hop

(1) Khong c6 diéu kien gi them?
(2) T6 chi gom 4 nam?

(3) T6 phai gom 2 nam va 2 nit?

DS: 1)70, 2) 5, 3) 30

Lai giai.
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(1) S cach chon bat ki 4 ngudi trong 8 ngudi bing s6 t6 hop chap 4 ctia 8. Do d6, c¢6 Cg = 70 cach.
(2) S6 cach chon 4 nam trong 5 nam biing s6 t6 hgp chap 4 ciia 5. Do d6, c6 C2 = 5 céch.

(3) €6 C2 cach chon 2 nam.
Céb C% cich chon 2 ni.
Do d6, ¢6 C%- C% = 30 cach chon 4 ngudi c6 ding 2 nam va 2 nit.

Bai 17. Mot 16p ¢6 20 em hoc sinh, trong d6 ¢6 14 nam va 6 nit. Héi ¢6 bao nhiéu cach thanh lap mot
doi gdm 4 hoc sinh trong dé co

(1) S6 nam va nit bing nhau?

(2) C6 it nhat 1 ni?

DS: 1) 1365, 2) 3844

Lai giai.

(1) C6 C2, cach chon 2 nam sinh.
C6 (3 cach chon 2 nit sinh.
Do d6, c¢6 C2, - C2 = 1365 cach.

(2) Cach 1. C6 C} - C3, cach chon ¢6 1 nit va 3 nam.
C6 C2 - €2, cach chon c6 2 nit va 2 nam.
C6 C - Cl, cach chon ¢6 3 nit va 1 nam.
C6 Cf - €Y, cach chon c6 4 nit va 0 nam.
Do do, c6 tat cad Cf-C3, + C2-C3, + C}- Cl, + Cf - CY, = 3844 cach.
Cach 2. Co6 C%O cach chon 4 hoc sinh bat ki, trong dé c6 C‘ll4 cach chon 4 hoc sinh khong cé nit. Do do,
s6 cach chon thoa man 1a C3, — C1, = 3844 cach.

]

Bai 18. C6 10 hoc sinh, trong d6 c¢6 3 hoc sinh gidi, 4 hoc sinh kha va 3 hoc sinh trung binh. Chon
ngau nhién ra mot nhém gdm 3 hoc sinh. Hdi c¢6 bao nhiéu cach chon dé

@ Trong nhém duge chon mdi loai ¢6 1 hoc sinh?

(@ Trong nhém duge chon khong c¢é hoc sinh trung binh?

DS: 1) 36, 2) 35

Lai giai.

@ C6 C} cach chon 1 hoc sinh giéi.
C6 C} cach chon 1 hoc sinh kha.
Co Cé cach chon 1 hoc sinh trung binh.
Do d6, c6 CL - C} - C = 36 cach chon 3 hoc sinh, méi loai ¢6 1 hoc sinh.

@ Trong nhém duge chon khong c6 hoc sinh trung binh, nén s6 cach chon 3 hoc sinh 1a s6 t6 hop chap 3
ctia 7 hoc sinh giéi va kha. Do d6 s6 cach chon 1a C? = 35 céch chon.

O

Bai 19. T mot nhéom hoc sinh gom 7 nam va 6 nit, thay gido can chon ra 5 em tham dy 1& mit tinh
tai trudng vdi yéu cau cé cd nam va nit. Hoi ¢6 bao nhiéu cach chon? DS: 1260

Lai giai.
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— Co C% . C‘é cach chon 5 hoc sinh ¢6 1 nam va 4 ni.
— (6 C2 - C} céach chon 5 hoc sinh ¢6 2 nam va 3 nit.
— €6 C2 - C2 cach chon 5 hoc sinh ¢6 3 nam va 2 nit.
— Co C‘% . Cé cach chon 5 hoc sinh ¢6 4 nam va 1 nit.

Do d6, ¢6 C}- C¢+ C2- CE+ C3- CZ + CF - C} = 1260 céch chon. 0

Bai 20. Mot doi van nghé c6 10 ngudi, trong dé c6 6 nit va 4 nam.

(@ C6 bao nhiéu cach chia doi vin nghé thanh hai nhém dé giao nhiém vu khac nhau sao cho méi
nhém c6 sd6 ngudi biang nhau va moéi nhém c6 s6 nit nhu nhau?

(@ C6 bao nhiéu cach chon ra 5 ngusi ma trong d6 khong cé qua 1 nam?

PS: 1) 120, 2) 66

Lai giai.
(1) Theo dé thi mdi nhém phai c6 ding 3 nit va 2 nam.
— Co Cg cach chon 3 nit.
— (C6 (9 cach chon 2 nam.
Do d6, c¢6 C - C2 = 120 céch chia 2 nhém, mdi nhém 6 5 ngusi gom 3 nit va 2 nam.

(2) Céach 1.
C6 C3, céach chon 5 ngusi bat ki, trong dé

— (06 CF - C} cach chon 5 ngudi c¢6 2 nam va 3 ni.
— (©6 CF - CF cach chon 5 ngudi ¢6 3 nam va 2 n.

— (©6 Cf - C} cach chon 5 ngudi ¢6 4 nam va 1 nit.

Do d6, ¢6 C3, — C%- C2 — C3 - C%2 — C} - C} = 66 céch chon 5 ngudi trong dé ¢ khong qua 1 nam.
Cach 2.

— €6 C} - Cf céch chon 5 ngudi c6 1 nam va 4 nit.

— C6 CY - CF céch chon 5 ngusi c6 0 nam va 5 nit.
Do dé, ¢6 C} - C¢ + C$ - C2 = 66 cach chon théa dé.

O

Bai 21. Trong s6 16 hoc sinh ¢6 3 hoc sinh gidi, 5 hoc sinh kha v 8 hoc sinh trung binh. Cé bao nhiéu
cach chia s6 hoc sinh dé6 thanh 2 t6, mdi t6 8 ngudi, dé giao nhiem vu khac nhau, sao cho & mdi t6 déu
c6 hoc sinh gidi va mdi t c6 it nhat hai hoc sinh kha? DS: 7560

Loi giai.
Ta chon 8 hoc sinh théa dé bai vao t6 1, 8 hoc sinh con lai tao thanh to6 thi hai.

— C6 Ci - C2 - C3 cach chon td ¢6 1 hoc sinh gidi, 2 hoc sinh kh& va 5 hoc sinh trung binh.
— C6 C% . Cg . Cg céch chon t6 c¢6 2 hoc sinh gidi, 3 hoc sinh khé& v& 3 hoc sinh trung binh.
— Co C})’ . Cg . C§ céch chon t6 c¢6 1 hoc sinh giéi, 3 hoc sinh kha va 4 hoc sinh trung binh.
— (06 €3 - C2 - C§ céach chon td ¢6 2 hoc sinh gidi, 2 hoc sinh kha va 4 hoc sinh trung binh.

Vay c6 CL-C2-C3 +C2-C3-C3+CL-C3-Ci+ 3. CE. C§ = 7560 cach chia t6. O
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Bai 22. Mot 16p ¢6 10 hoc sinh nam va 10 hoc sinh nit. Can chon ra 5 ngudi trong 16p dé di lam cong
tac phong trao “Miua he xanh”. Héi c6 bao nhiéu cach chon néu trong 5 ngudi dé phai c6 it nhat

(D Hai hoc sinh nit va hai hoc sinh nam?

(@ Mot hoc sinh nt v mot hoc sinh nam?

PS: 1) 10800, 2) 15000

Lo giai.
a) C6 C%, - C3, cach chon 5 hoc sinh ¢6 2 nit v 3 nam.

Co C‘I)O . C%O cach chon 5 hoc sinh ¢6 3 nit va 2 nam.
Do d6, ¢6 C3, - C3y + C3,, - C%, = 10800 cach chon.

b) C6 C3, cach chon 5 hoc sinh bat ky. Trong dé

— €6 CY, - C3, cach chon 5 hoc sinh ¢6 0 nit va 5 nam.

— (€6 C3, - CY, cach chon 5 hoc sinh ¢6 5 nit va 0 nam.

Do d6, c¢6 C3, — CY, - C3y — C3 - €Yy = 15000 céch chon.

O
Bai 23. Mot chi doan c6 51 ngudi. Hbi c¢6 bao nhiéu cach lap mot nhém gom co
(» Mot bi thu va mot 16p phé hoc tap?
(@ Mot bi thu va 6 iy vién?
DS: 1) 2550, 2) 810425700
Lai giai.
@ C6 51 cach chon mot bi thu.
C6 50 cach chon mot 16p pho hoc tap.
Do dé, c¢6 50 - 51 = 2550 céch.
(@ C6 51 cach chon mot bi thu va Cgo cach chon 6 Uy vién.
Do dé, ¢6 51 - C§, = 810425700 cach.
O

Bai 24. Mot doi ngii can bo khoa hoc gom 8 nha toan hoc nam, 5 nha vat Iy ni va 3 nha héa hoc nam.
Chon tir d6 ra 4 nguoi dé du hoi théao khoa hoc. Cé bao nhiéu cach chon néu

@ Chon tuy y7?

(@ Trong 4 ngudi phai ¢6 nit va phai ¢6 di 3 bo mon?

DS: 780

Loi giai.
@ Chon tiy ¥ 4 ngudi trong 16 ngudi 14 mot t6 hgp chap 4 ctia 16. Do do, c6 Cfg = 1820 cach.
@ Co C% . Cé . Cg cach chon 1 ni vat 1y, 1 nam toan hoc, 2 nam héa hoc.
Co C% . C% . Cé cach chon 1 ni vat 1y, 2 nam toan hoc, 1 nam héa hoc.

C6 C2%.C - CL cach chon 2 nit vat 1y, 1 nam todn hoc, 1 nam hoéa hoc.
Do d6, ¢6 CE-CL-C3 +CL-CZ.CL + C2.C - CL =780 cich.
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Bai 25. Mot t6 ¢6 10 hoc sinh. Chon tit d6 ra 4 hoc sinh dé lap ban dai dién.

(@ C6 bao nhiéu cach chon?
@ C6 bao nhiéu cach chon néu c¢6 Anh va cau Tam khong chiu lam viéc chung véi nhau?

3@ C6 bao nhiéu cach chon néu cau Oai va co Hién phai lam viéc chung méi chiu?

DS: 1)210, 2) 182, 3) 98

Loi giai.
1) Chon bat ki 4 hoc sinh trong 10 hoc sinh 13 mot 6 hop chap 4 ctia 10, do d6 c6 C‘llo = 210 céach.
2) Cach 1.
Trong Cf, c6 C2 trudng hop ¢6 Anh va cau Tam lam viéc chung véi nhau. Do d6 c6 Cj, — C3 = 182 céch
chon néu c6 Anh va cau Tam khong lam viéc chung véi nhau.
Cach 2.
— (€6 C3 cach chon trong d6 c6 Anh va khong c6 Tam.
— Co Cg cach chon trong d6 c6 cau Tam va khong c6 Anh.

— (6 Cf cach chon khong c6 cd Anh 1an Tam.
Do d6, c6 C3 + C3 + C = 182 céch.
3) Cach 1.
— (6 C2 cach chon c6 c& Oai va Hién trong ban dai dien.
— (6 Cf cach chon khong 6 c& Oai va Hién trong ban dai dien.

Do d6, c¢6 CZ 4 Cf = 98 cach chon néu Oai va Hién khong chiu roi nhau.

Cach 2.

Trong C1y c6 C3 truong hop c6 Oai va khong c6 Hien va c6 C3 truong hop c6 Hién va khong c6 Oai.
Do d6, c6 Cfy — (C3 + C§) = 98 cach néu Oai va Hién khong chiu rdi nhau.

Bai 26. Mot 16p ¢6 20 hoc sinh trong d6 ¢6 2 can bo 16p. Hbéi ¢6 bao nhiéu cach ¢t 3 ngusi di dy hoi
nghi hoc sinh ctia truong sao cho trong 3 ngudi dé c6 it nhat mot can bo 16p? DS: 324

Li gii.
Céach 1.

— (06 C} - €% cach cit 3 ngudi ¢ 1 can bo 16p.
— (06 (3 - Clg cach cit 3 ngudi ¢6 2 can bo 16p.

Do d6, c6 C} - C3g + C3 - Clg = 324 céch.
Cach 2.

— (06 (3, cach cit 3 ngudi bat ki.
— Trong C3, c6 C3g céch cit 3 ngudi khong c¢6 2 can bo 16p.

Vay s6 cach ctt 3 ngudi ¢6 it nhat mot can bo lop 1a O3 — C3g = 324 céch. O

Bai 27. Mot 16p ¢6 51 hoc sinh gom 29 nit va 22 nam thi ¢6 bao nhiéu cach bau mot ban can sy gom 5
ngudi néu

(D Moi ngudi déu vui vé tham gia?
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(@ Cau Huy va ¢6 Thuc phai lam viéc chung véi nhau?

3 Anh Binh va chi Hing khong thé lam viéc chung v6i nhau?

DS: 1) 2349060, 2) 1925308, 3)2330636

Loi giai.
@ Moi ngusi déu vui vé tham gia ta chon tiy ¥ 5 ngudi trong 51 tic 13 mot td hgp chap 5 ciia 51, ¢6
O3, = 2349060 céch.

@ Truong hop ca Huy va Thuc cuing tham gia vao ban can sy, ta co Cig cach chon.
Trudng hop cd Huy vh Thuc déu khong tham gia vao ban can sy, ta 6 Cjg cach chon.
Do do, c6 C3y + Cjg = 1925308 cach.

®3) C6 C2, cach chon ban can su trong dé c6 C3y trudng hop anh Binh va chi Hing cling tham gia vho ban
can su. Do d6, c¢6 C2; — C3q = 2330636 cach chon khong dong thoi chita cd Binh va Hing.

O
Bai 28. Mot 16p hoc c¢6 20 hoc sinh, can chon ra ban can sy 16p gom 1 16p trudng, 1 16p phé va 5 1y
vién. Héi ¢6 bao nhiéu cach chon? DS: 3255840
Loi giai.

— Co6 C%O cach chon 1 16p trudng.
— C6 C%g cach chon 1 16p phé.
— (€6 Cfg céch chon 5 iy vien.

Do d6, c6 Ci - Cly - O3 = 3255840 cach. O

Bai 29. Tit mot tap thé 14 ngusi gom 6 nam va 8 nit trong dé c6 An va Binh, ngudi ta muén chon mot
t6 cong tac gdm 6 ngudi. Tim s cach chon trong trudng hop

(@ Trong tb phai c6 cd nam 1an ni.

@ Trong t6 c6 1 to trudng, 5 to vien hon nita An va Binh khong ddng thdi c6 mat trong to.

L3i giai.
1) Cach 1.

— Co Cé . Cg cach chon t6 ¢6 1 nam va 5 ni.

— (06 2 - Cf cach chon t6 c6 2 nam va 4 nit.

— (06 CF - CF cach chon t6 c6 3 nam va 3 nit.

— (06 Cf - CF cach chon t6 c6 4 nam va 2 nit.

— €6 Cg - G} céch chon t6 ¢6 5 nam va 1 nit.

Do d6, c6 C§ - C3 + C3 - C4 + C3 - C3 + Cf - C3 + C - Cf = 2974 cach chon t6.
Cach 2.

C6 C$, cach chon t6 c6 6 ngusi. Trong d6

— Co Cg cach chon t6 chi ¢6 toan nam.

— Co Cg cach chon t6 chi c6 toan nit.

Do d6, c¢6 C§; — C& — CF = 2974 céch chon td.
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2) C6 14 céch chon t6 trudng va c6 0?3 cach chon 5 t6 vien. Do dé6, c6 14 - C% céch chon t6 c¢6 1 td trudng, 5
to vién.
Bay gio, ta tim s6 truong hop ma An va Binh ciing c6 mat trong 6.
— Néu chon t6 trudng khong triing An va Binh thi
— C6 12 cach chon t6 trudng.
— C6 C3; cach chon 3 t6 vien con lai.
Do d6, ¢6 12 - CF; cach chon t0.
— Néu chon t6 truéng tring An hodc tring Binh thi
— (€6 2 cach chon t6 trudng.
— (6 C{, cach chon 4 t6 vien con lai.

Do d6, ¢6 2 - C{, cach chon t6.

Vay c6 tat ca 14- 035 — 12 C3; — 2+ Cf, = 15048 céch chon td.

DANG 0.17. Bai toan phan chia tap hdp - ding t6 hop

Bai 30. C6 10 em hoc sinh di hoc ngoai ngit, trong dé c¢6 2 em da biét ngoai ngit. Thay gido mudn chia
thanh 2 nhém véi s6 lugng hoc sinh bing nhau. C6 bao nhiéu cach chia dé cho 2 em da biét ngoai ngit

vé hai nhém khac nhau?
DS: 140

Loi giai.
Trong 10 hoc sinh da c6 2 em biét ngoai ngit con lai 8 hoc sinh chua biét ngoai ngi.

— 8 hoc sinh nay chia déu cho 2 nhém ta c6 Cé cach chia cac hoc sinh chua biét ngoai ngi.
— 2 hoc sinh da biét ngoai ngit chia déu cho 2 nhém ta c6 C3 cach chia.

Vay c6 tat ca Cg - C1 = 140 cach. O

Bai 31. Mot 16p c6 20 hoc sinh gom 10 nam va 10 nit. C6 bao nhiéu cach chia thanh 2 nhém bang nhau

sao cho trong mdi nhém s6 lugng hoc sinh nam bing s6 luong hoc sinh n?
DS: 63504

Loi giai.

Dé mbi nhom c6 s6 lugng hoc sinh nam bing s6 luong hoc sinh nit thi mdi nhém c6 5 hoc sinh nam va 5 hoc
sinh nt.

Vay c6 tat ca C3, - C3, = 63504 cach. O

Bai 32. Mot gia dinh c¢6 15 vé si. Trong d6 ¢6 3 ngudsi lam nhiém vy bdo vé ba me, 5 ngusi bao vé cho

ngudi cha, s6 con lai bdo vé cho ¢6 con gai dau long. C6 bao nhiéu ciach phan cong nhu vay?
DS: 360360

Loi giai.
—— Chon 3 ngusi bao vé ba me ta cé C“;’5 cach chon.
— Chon 5 ngudi béo vé ngudi cha ta c6 Cf, cach chon.
— S6 con lai bdo vé cho co con gai ta ¢ C; cach chon.

Vay c6 tat ca C3 - CF, - CI = 360360 cach phan cong. O

Bai 33. Mot 16p c¢6 50 hoc sinh duge chia thanh 5 t6. Mbi t6 ¢6 10 hoc sinh. C6 bao nhiéu cach chia t67?

ps: Cif -} - cig - o3 i

Lai giai.
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— T6 thit nhat c6 10 hoc sinh dugce chon bat ki trong 50 hoc sinh 1a mot t6 hgp chap 10 ctia 50: C%g.
— T6 thit hai ¢6 10 hoc sinh duge chon bat ki trong 40 hoc sinh 1a mot t6 hop chap 10 cta 40: 04118-
— T4 thit ba c¢6 10 hoc sinh dugce chon bat ki trong 30 hoc sinh 13 mot t6 hop chap 10 ciia 30: Cég.
— T6 thit tu ¢6 10 hoc sinh duge chon bat ki trong 20 hoc sinh 14 mot t6 hop chap 10 ciia 20: C%g.
— T6 thit nam c6 10 hoc sinh dugce chon bat ki trong 10 hoc sinh 13 mot t& hop chap 10 ciia 10: C%g.

Vay ¢6 tat ca CLJ - C19 - CL9 - C19 . C1Y cach chia té. O

Bai 34. Mot t6 c6 8 hoc sinh di trong cay. Khi trdng mot cay can c6 2 em hoc sinh. C6 bao nhiéu cach
chia t& thanh nhing cip nhu vay?
DS: 2520

Loi giai.
— (€6 C2 cach chon cap thit nhat.
— Cob Cg cach chon cap tha hai.
— C6 Ci cach chon cip thi ba.
— C6 C% cach chon cap tha tu.

Vay c6 tat ca CZ- C2 - C% - C% = 2520 céch. O

Bai 35. (1) Mot don canh sat khu vie ¢6 9 ngusi. Trong ngay can cit 3 ngudi lam nhiem vu & dia
diém A, 2 ngudi lam nhiem vu ¢ dia diém B, con 4 ngudi thuong tryc tai don. Héi c6 bao nhiéu
cach phan cong?

(2) Khai trién da thic P(x) = (1 + 22)'? thanh dang ag + a1z! + a2 + - - - + apx'?.
Tim max (a1, ag, ..., a12).

PS: 1) 1260 2) 126720

Loi giai.
1 — Co Cg cach chon ngusi lam nhiem vy & dia diém A.
— (€6 C2 cach chon ngudi lam nhiem vu & dia diém B.
— (€6 C} cach chon ngudi thudng truc tai don.
Vay c6 tat ca Cg - CZ . C] = 1260 cach.
(2) Ta thay (1 +22)12 = CY + Cly(22)! + C2,(27)% + - - - + Ci2(22)'2.

Suy ra aj, = CFy2% v6i moi 0 < k < 12,k € N.
Ta thay

ap < app1 & Chy 2k < Okl ohtl

- 12! < 12! 9
El(12 —k)! (k4 1111 — k)!
& 1 < 2
12—k k+1
23
&S k< —.
< 3

Ma k 1a s6 tu nhién nén k < 7. Vay max (a1, az, . ..,a12) = ag = C§228 = 126720.
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Bai 36. Cho mot tap hgp gom 10 phan ti khac nhau. Xét cac tap con khong rong chita mot s6 chin
cic phan t1t rit ra tit tap hop trén. Hay tinh xem c6 bao nhiéu tap hop con nhu vay?

DS: 511

Loi giai.
S6 tap hop con khac réng va chita chin phan ti ctia mot tap hop c6 10 phan ti 14

2 4 10
T:Cw—l-clo-f—”'—l-clo.
Dé tinh T ta xét cac khai trién sau

=1+ = Cp+Clp+ - +C§ (1)

0" =(1-1)""= Cf-Ciy+---+Clj. (2)
Cong 2 vé ctia (1) va (2) ta duge 210 = 2(CY, + C2, + - - + C1)). Suy ra 210 =2(1 + 7).
Vay T =2° — 1 = 511.
Nhan xét. Tuong tu nhu qud trinh suy lugn & trén rit ta ra ding thic

Co+Ch+--+Cp=2"""

Tit d6 co thé gidi bai todn trén trong trudng hop tong qudt khi tap hop ban dau cé n phan ti véin € N.

Bai 37. Cho A 14 mot tap hop chita 20 phan tit.
(1) C6 bao nhieu tap hgp con ctia A?

(2) C6 bao nhieu tap hgp con khac réng ciia A ma c6 sé phan tit 1a s6 chin?

PS: 1) 220 2)219 1

Loi giai.
(1) — Sb tap con ctia A ¢6 0 phan tit (tap réng) la CY,.

— Sb tap con ctia A ¢6 1 phan tit la CJ,.

— S6 tap con ciia A ¢6 20 phan tit 1a C39.
Vay s6 tap con ciia A 1a C§y + CLy + -+ + 030 = (1 + 1)20 =220,

(2) S6 tap hop con khac réng ciia A chita chin phan tit 1a
Dé tinh T ta xét cac khai trién sau

220 =(1+1)*= CY+Ch+---+C3 (1)
00=(1-1)*= Cf—Ch+---+C3. (2)

Cong 2 vé ctia (1) va (2) ta duge 220 = 2(CY, + C3, + - - - + C39).
Suy ra 22 =2(1 +1T). Vay T = 2! — 1.

DANG 0.18. Dém s6 diém, s6 doan thang, sb géc, sé6 da giac, s6 mién
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Bai 38. Mot da giac 16i n canh c¢6 bao nhiéu dudsng chéo? DS:

Loi giai.
N6i hai dinh bat ki ctia da gidc ta duge mot duong chéo hay mot canh. Nhu vay, sé cac cap dinh tao thanh
mot dudng chéo hay mot canh 1a C2.

. -3
Vi da giac c6 n canh nén s6 dudng chéo 1a C2 —n = n(nQ) ([
Bai 39. Cho hai dudng thing song song. Trén dudng thit nhat c6 10 diém. Trén dudng tht hai c6 15
diém. C6 bao nhiéu tam giac tao bdi cac diém da cho? bPS: 1725
Loi giai.

Tam giac tao bdi mot diém trén dudng thit nhat va hai diém trén duong thit hai ta c6: 10 - C2, tam gidc.
Tam gidc tao béi hai diém trén duong thi nhat va mot diém tren dudng thit hai ta cé: C%O - 15 tam giac.
Vay ¢6 10 - C3, 4+ C% - 15 = 1725 tam giac. O

Bai 40. Trén mot dudng tron ¢6 10 diem. C6 bao nhiéu tam gidc nhan cac diém dé lam dinh? Ds: 120

Loi giai.
Mai tam giac c6 3 dinh tng vé6i 3 trong 10 diém da cho. Vay sb tam giac tao thanh la C:fo = 120 tam giac. I

Bai 41. Trong mat phang cho da gidc déu c6 10 canh.
(1) C6 bao nhieu tam giac tao thanh tit cac dinh ctia da giac?
(2) C6 bao nhieu tam gidc c6 dang hai canh ciia da giac?
(3) C6 bao nhieu tam giac c6 ding mot canh cia da giac?

(4) C6 bao nhieu tam giac khong chita canh nao ciia da giac? DS: 1) 120 2) 10 3) 60 4) 50

Lai giai.

(1) Da giac c6 10 canh tuong ting c6 10 dinh.
Chon 3 dinh trong 10 dinh ta s& dugc mot tam gidc. Vay s6 tam giac tao thanh 1a C3, = 120 tam giAc.

(2) Tam giac c6 3 dinh lien tiép ciia da gidc 1a tam giac chita hai canh ciia da giac. Cac tam giac dé la
A1A2A3, A2 A3Ay, . .., AgA19Ar, Ar0A1 As.
Vay ¢6 10 tam giac can tim.

(3) Tam giac c6 ding mot canh ciia da gidc 1a tam giac chita 2 dinh thugc mot canh clia da giadc va dinh thi
3 1& dinh khong ké v6i 2 dinh d6, c6 6 dinh khong ké nhu vay.
Vay v6i mot canh sé c6 6 tam gidc thoa yéu cau. Da gidc ¢6 10 canh nén c6 tat cd 10 - 6 = 60 tam giac
thoéa yéu cau bai toan.

(4) Trong C?O tam giac ¢6 10 tam giac chita 2 canh ctia da giac, c¢6 60 tam giac chita 1 canh cia da giac.
Nhu vay, c6 C3, — 10 — 60 = 50 tam gidc khong chita canh nao ciia da giac.

O

Bai 42. Cho p diém trong khong gian trong dé c6 ¢ diém dong phéng. S6 con lai khong cé 4 diém nao
dong phing. Dung tat ca cdc mat phang chita 3 trong p diém do.

(1) C6 bao nhiéu mit phing khac nhau?

(2) C6 bao nhiéu tit dien? DS: 1) C3 - C3+12) Ci—Cd

Lai giai.
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(1) Mb&i mat phing chiia 3 trong p diém = s6 mit phing la td hop chap 3 ciia p: Cf,.
Nhung trong d6 c6 ¢ diém dong phing tiic ¢ diém nay xac dinh mot mit phing. S6 mat phing tao ra tir
q diém nay la Cg ta xem nhu mot mit phang lén.
Vay s0 mat phang mat phang can tim la: C3 — C} + 1.
(2) Mot tt dien c6 4 dinh tuong tng v6i 4 diém khong dong phang trong p diém.
Chon bét ki 4 diém trong p diém trén la mot t6 hgp chap 4 ciia p: C;;.
Trong C% c6 chtia Cfll khong phéi tit dién.
Vay sb tit dién can tim 13 Cf, - C;l.

O

Bai 43. Trén mit phing, cho thap giac 16i (hinh 10 canh 16i) A1 As ... Ajp. Xét tat cd cac tam giac ma
cac dinh ctia n6 1a dinh ctia thap giac. Héi trong s6 cac tam giac d6 c6 bao nhiéu tam gidc ma ca 3 canh
ctia n6 déu khong phai 1 canh ctia thap giac? DS: 50

Lai giai.
— (06 %, = 120 tam giac c6 3 dinh 1a dinh ctia thap gidc.
— (06 10 tam giac c6 hai canh la canh cua thap giac.
— C6 10- 6 = 60 tam giac ¢6 1 canh 1a canh ctia thap giac.

Vay ¢6 120 — 10 — 60 = 50 tam gidc ma 3 canh ctia n6 déu khong phai 14 canh ctia thap giac. O

Bai 44. Trong mat phéng cho da gidc déu H c6 20 canh. Xét cac tam gidc c6 3 dinh duge lay tit céc
dinh cta H.

(1) C6 tat cd bao nhiéu tam gidc nhu vay ? C6 bao nhiéu tam gidc cé ding hai canh ctia H ?

(2) C6 bao nhiéu tam giac c6 ding mot canh 1a canh ctia H ? C6 bao nhiéu tam giac khong c6 canh
nao cua H ? DS: 1) 20 2) 800

Lai giai.
(D) Da gidc c6 20 canh nén da giac c¢6 20 dinh. Cac da giac c6 3 dinh la dinh ciia H suy ra sb cac tam giac
13 mot t6 hgp chap 3 cta 20: C%O = 1140 tam giac.
Tam gidc c¢6 ding 2 canh ciia da gidc 1a tam giac duge tao bdi 3 dinh lién tiép ctia da giac. D6 1a céc tam
giéC A1A2A3, A2A3A4, A3A4A5, ooy A19A20A1, A20A1A2. Vay Sé cac tam giéC co dl’mg 2 canh cua H la
20 tam giac.

(2) Chon mot canh ctia H va bd di 2 canh & hai bén canh da chon, tiic bd di 4 dinh, con lai 16 dinh. U’ng
v6i mot trong 16 dinh nay va mot canh da chon ban dau ta c6 mot tam giac c6 ding mot canh cia H,
nén c6 16 tam giac tng v6i mot canh da chon ban dau ciia H.

Vay s0 tat ci cac tam gidc can tim 1a 16 - 20 = 320 tam giac.
T trén ta suy ra s6 cdc tam gidc khong chita canh nao ctia H 1a 1140 — 20 — 320 = 800 tam giéc.

O
Bai 45. Trong mot miit phing c6 9 dudng thing song song cit 10 dudng thang song song khac thi tao
nén bao nhiéu hinh binh hanh ? DS: 1620
Loi giai.

Mot hinh binh hanh 14 mot cach chon ctia hai dudng théng d; || d;j trong s6 9 dudng théng song song va hai
duong théng A; || A, trong s6 10 dudng thang song song.
Nhu vay ¢6 C3 - %, = 1620 hinh binh hanh. O

Bai 46. Ké tat ca cac dudng chéo clia mot da giac 16i 7 canh. Biét ring khong c6 3 duong chéo ndo
dong quy. C6 bao nhiéu giao diém ciia hai dudng chéo nim trong da giac ? bS: 35
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Loi giai.

MBbi giao diém ctia hai duong chéo tuong tng duy nhat véi mot tit gidc 16i c6 cac dinh la cac dinh ctia da giac.
Do d6 c6 bao nhiéu tit gidc thi c6 bay nhiéu giao diém ctia hai dudng chéo nim trong da giac.

Vay s6 giao diém phai tim 1a C2 = 35. O

Bai 47. Trong mat phing cho 5 diém. Gia st trong cic dudng thing ndi tit cip diém trong 5 diém nay
khong c6 cap dudng thing song, vuong goc hay tring nhau. Qua mdi diém ta ké cac dudng thing vuong
goc v6i tat ca nhitng duong thang c6 thé dyng duge bing cach ndi timg cip diém trong 4 diém con lai.

Tim s giao diém nhiéu nhit c6 thé ctia cac duong thang vuong goc d6 ? (khong ké 5 diém da cho).
DS: 320

Loi giai.

Duong thing can dyng la duong thing qua 2 diém suy ra c6 Cg = 10 dudng thing. Véi mdi diém, ching han
A c6 4 duong thang di qua A va 6 dudng thing khong di qua A.

Tit A ké duge C2 = 6 duong thang vuong goc goc xudng cac duong thang khong di qua A.

Xét 2 diém bat ki B # A. Cac dudng thang vuong goc tit B xubng cac duong thing qua A cit tat ci cac
dudng thang vuong géc ha tit A. C6 3 duong thing qua A ma khong qua B. Vay tit B ta ha dudc 3 duong
thing vuong goc véi 3 duong thing dé. Ba dusng thing vuong goéc nay cit 6 duong thing vuong goc ha tir A
tai 3-6 = 18 diém.

Ha tit B con c6 3 duong thing vuong goc nita, mdi dudng thing nay sé cit 5 dudng thing vudng géc ha tit A
(n6 song song v6i mot dusng con lai).

Vay c¢6 them 3 - 5 = 15 giao diém.

Suy ra c6 tong cong 10(18 4 15) = 330 giao diém.

Nhung cit mdi 3 giao diém lai tao thanh mot tam gidc ma 3 dudng cao ctia né la 3 duong vuong goc da xét.
Vay cac triyc tam ciia cac tam giac nay duge ké 3 lan, ma sé tam giac duge tao thanh 1a Cg = 10.

Suy ra s6 giao diém nhiéu nhat c6 thé c6 1a 330 — 10 = 320.

Bai 48. Trong mit phing cho 3 diém A, B, C. Tt A dyng m dudng thang, tit B dung n dudng thing,
tit C dung p duong thing. Trong s6 cac dudng thing vita dung khong c6 3 duong thing nao dong qui va
khong c6 ciap duong thing nao song song. Tim sb cac tam gidc tao bdi cac dudng thing dyng tit 3 diém
A, B, C. Trit ba diém A, B, C. Ds: ¢ —mC3 3

3
mn+np+pm n+tp ncm+p —pChin

Loi giai.
— S6 cac giao diém niam trén 1 duong thang ké tit A 1a n + p.
— S6 céc giao diém nim trén 1 dudng thing ké tit B 1a m + p.
— S6 céc giao diém nim trén 1 dudng thing ké tit C' 1a m + n.

Suy ra tong tat ci cac giao diém la

1
5 [m(n+p) +n(m+p) +p(m+n)] = mn +np + pm.
Mot bo ba giao diém khong thing hang sé tao thanh 1 tam giac.

Vay s6 tam giac dugc tao ra la C%ln—i—np—i—pm — me’Hp — an’n_H) — pC§n+n. U
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BAI1. BODESO 1

Cau 1. Tircacsé 0, 1, 2, 3, 4, 5, 6 ¢6 thé lap dudc bao nhiéu s6 chin c6 5 chit s6 khac nhau? Hay chon phuong
an tra 1oi dung nhat trong cidc phuong an sau

A. 1260. B. 4A¢ — 3A3.
C. (A2 —A¢) — (3A5 —3A3). D. C4 ba dap 4n trén déu dang.
Loi giai.

Goi s6 can lap 1a abede. Khi d6 cac truong hgp xay ra gom:

e Trudng hgp 1: Néu e = 0 thi s6 cach chon cic chit 86 a, b, ¢, d 1a A.

e Trudng hop 2: Néu e € {2;4;6} thi c6 3 cch chon chit 86 e, 5 cach chon chit 6 a va A cich chon cac chit
so b, ¢, d.

Vay ¢6 A +3-5- A3 = 1260 s6 thda man yéu cau.

Céc dap an 4A§ — 3A3 = (A3 — Ad) — (3A¢ — 3A3) = 1260.

Chon dap an (D) O
Cau 2. Trong mot budi da vii ¢6 22 nam va 18 nit. Héi c6 bao nhiéu céch chon 2 ngudi ra khiéu vii?
A. A2, B. AZ,. C. 2, D. A2,
Loi giai.
S6 céch chon 2 ngudi ra khiéu vii 1 s6 cach 1ay 2 phan tit tit tap c6 40 phan tit. Vay c¢6 C%, cach.
Chon dép 4n (C) O
Cau 3. C6 bao nhiéu cach sip xép 5 quyén sach lén ké sach theo thi tu?
A. Ps. B. A, C. Al D. C3.
Loi giai.
Sap xép 5 cudn sach lén ké theo thit tu. Moi cach sip xép 1a mot hoan vi ctia 5 nén c6 Ps céch.
Chon dap an @ ([
Cau 4. C6 bao nhiéu cach rat ra 3 quan bai tit bo bai 52 con?
A. Ci,. B. A3, C. 523. D. 3°2.
Loi giai.

Moéi bd 3 quan bai dugc rut ra 14 mot tap con cua tap 52 quan bai. Do do6 ¢6 CgQ = 22100 céch rut.
Chon dap én (A) O

Cau 5. Trong mot iy ban ¢6 10 ngudi, can chon ra 3 ngudi dé 1 ngudi lam chii tich, 1 ngudi lam phé chii tich
va 1 ngusi lam thu ky. Héi ¢6 thé c6 bao nhiéu cach chon?

A. C3,. B. C3, -3 C. 31A3,. D. 3C3%,.
Loi giai.
MB>i cach chon ra 3 ngudi tit 10 ngudi trong tly ban dé sap xép vao céc vi tri chii tich, pho chi tich va thu ky
12 mot chinh hgp chap 3 ctia 10. Vay c¢6 A3, cach sip xép.
Mit khac lai c6 CF, - 3! = A3,

Chon dap an O
Cau 6. C6 bao nhiéu sb tu nhién c¢6 5 chit s6 khac nhau?

A. A3, — Ad. B. A3, C. Cj, - Cg. D. Aj.
Loi giai.

Goi 86 tu nhién c6 5 chit s6 khac nhau 1 abede véi a # 0. Khi d6 ¢6 9 cach chon chit s6 a v A cach chon cho
cic chit 86 con lai. Vay c6 9A3 = 27216 s6 thda man yéu cau.
Ta c6 Aj, — A3 = 27216.

Chon dap an @ O
Cau 7. C6 bao nhiéu s6 gom 3 chit sé khac nhau duge lap tit cac chit s6 0, 2, 4, 6, 8?

A. C3—C2. B. 4%, C. A} — A2, D. A,
Loi giai.

Goi 6 tu nhien c6 3 chit 6 khac nhau 1a abe véi a # 0. Khi d6 ¢6 4 cach chon chit s6 a vd A3 céch chon cho
cac chit s6 con lai. Vay c6 4A7 = 48 s6 théa man yéu cau.

Tacoé A3 — AT =3-4-4=48.

Chon dép 4n (C) O
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Cau 8. Trudc phién toa, cac vi tham phan bat tay nhau ting doi mot. Hoi ¢ tat cid bao nhiéu cai bit tay
biét ring c6 8 vi tham phén.

A. A2, B. C2. C. CL. D. 16.
Loi giai.
Hai vi tham phan bat ky bit tay nhau ding mot lan. Vay sb cai bat tay 1a s6 tap con c6 2 phan tit clia tap 8
phan tit. Vay c6 C2 cai bit tay dugde thuc hien.
Chon dap an O

Cau 9. Trudc phién toa, cac vi tham phan bit tay nhau timg doi mot. Biét ring cé 36 cai bat tay duge thuc
hién (hai vi tham phéan bat ky chi bit tay nhau ding mot 1an). Héi doan tham phan c6 bao nhiéu ngudi?

A. 18 B. 10. C. 9. D. 8.
Loi giai.
Gia sit doan tham phan c6 n ngudi (n € N*). Hai vi tham phan bat k¥ bit tay nhau ding mot 1an. Vay s6 cai
bit tay 1a s6 tap con c6 2 phan tit ciia tap n phan tit. Do d6 c6 C2 cai bat tay duge thyc hien.

_ ) 5 n=9 (théa man)
Theo bairataco C;, =36 n " —n—-72=0%&

n=—8 (loai).
Chon dap an @ O
1 17
Cau 10. Tim s6 hang khong chiia x trong khai trién ctia biéu thtc ( Ve + $3> v6i x> 0.
T
A. CT.. B. C¢i. C. Khong ton tai. D. C%;.

Loi giai.
S6 hang téng quat ctia khai trién 1a

T Ck ( 1 >17_k i3\ F ok _2)\ Tk 3\ k ok 17k—136
k1 =017 | 55 : ( x ) =0z lo 3 |zt ) =0 120
VI

17k — 136

k = 8.
B 0= 8

S6 hang khong chita 2 trong khai trién ting v6i s6 nguyen k théa man

Vay s6 hang khong chita z trong khai trién 12 C%.
Chon dap an @ O

Cau 11. C6 8 van dong vién vo thuat tham gia thi dau theo hinh thitc loai trie tiép trong mdi tran dau, ngusi
thang cuoc sé tiép tuc dau & vong sau. Két thic gidi dau, ba ngudi xép hang & vi tri thit nhat, nhi va ba sé lan
luot duge nhan huy chuong vang, huy chuong bac va huy chuong dong. Hbi c¢6 bao nhiéu kha ning trao huy
chuong cho cac van dong vién biét rang kha nang chién thing clia cac van dong vien 1a nhu nhau.

A. AL B. C3. C. 8. D. 8.
Loi giai.
M&bi kha ning trao huy chuong cho cac van dong vién 1a két qua clia viéc sap thi tir clia 3 van dong vién & cac
vi tri thit nhat, thit hai va thit ba. Do d6 s6 kha nang trao huy chuong 1a s6 chinh hgp chap 3 ctia 8.
Chon dap an @ O

Cau 12. C6 4 ngudi nam va 3 ngudi nit. Hoi ¢6 bao nhiéu cach sap xép ho ngodi thanh mot hang ngang sao
cho nam, ni ngdi xen ké nhau?
A. 4! 3 B. 7. C. 4!-5!. D. 4!+ 3L
Loi giai.
Sap xép 4 ngudi nam thanh mot hang khi d6 c6 4! cach sap xép, c6 3 khodng trong gitta nhitng ngudi nam. Sau
do6 ta sap xép 3 ngudi nit xen ké vao 3 vi tri gitta 4 ngudi nam, s6 cach sap xép 1a 3! cach.
Vay c6 4! - 3! cach sap xép.
Chon dap an @ O

Cau 13. Mot ngudi sip xép thoi khéa biéu cho 7 mon hoc. Do ngay Thit Hai c6 tiét sinh hoat tap thé nén
chi ¢6 3 tiét hoc van hoa. Ngudi d6 dy dinh siap xép 3 mon hoc cho ngay Thit Hai, méi mon c6 1 tiét hoc. Hoi
ngudi dé c6 bao nhieu kha ning xép thai khoéa biéu cho ngay Tht Hai d6?

A. C3 B. A3 C. 3. D. 7.
Loi giai.
Mbi khé nang xép thoi khéa biéu cho ngay Thit Hai dé 1a viec sip xép 3 mon hoc tit 7 mon hoc cho 3 tiét hoc
theo thit tu. Do d6 sd cach sip xép 1a s6 chinh hop chap 3 cua 7.
Chon dap an O
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Cau 14. C6 10 hon bi kich thuéc hoan toan gidng nhau, trong dé ¢6 7 hon bi mau trang va 3 hon bi mau den.
Ta xép chiing thanh mot hang ngang. Hoéi ¢6 bao nhiéu cach xép?
A. Ci,. B. A3, C. 10. D. 7!-3l.
Lai giai.
S6 cach sap xép 10 vién bi theo hang ngang 1a 10! cach.
Do ¢6 7 vién bi trang gidng nhau va 3 vién bi den gidng nhau nén mdi hoan vi clia cic vién bi ciing mau 1a
10! .
nhu nhau. Do do6 c6 T (3, céch sip xép khac nhau cho 10 vién bi néi trén.
Chon déap an @ O

Cau 15. Vé6i 5 chitsb 1, 2, 3, 4, 5 ¢6 thé lap duge bao nhiéu s6 ¢6 5 chit s6 khac nhau sao cho hai chit s6 chin
khong ding canh nhau?

A. 48 B. 72. C. 120. D. 150.
Loi giai.
Cach 1: (St dung quy tac dém)
S6 cac s6 ¢6 4 chit s6 khac nhau duge lap tit 5 chit s6 1, 2, 3, 4, 51a 5! = 120. Ta tim s6 cac s6 c6 4 chit s6 khac
nhau sao cho hai chit s6 chin ding canh nhau. Vi chi ¢6 hai s6 chén 1a 2 va 4 nén chi c¢6 2 truong hgp dé 1a s6
2 ding trude va 4 ding sau hoac 4 ding trude va 2 ding sau. Trong mdi trusng hgp thi ¢6 4 vi tri dé hai s6
d6 ding vao. Con 3 vi tri con lai trong s6 ¢6 5 chit s6 thi vi tri thit nhat c6 3 cach chon, vi tri thit 2 ¢6 2 cach
chon va vi tri thit 3 ¢6 1 cach chon. Do d6 s cac s6 ¢6 4 chit s6 khac nhau sao cho hai chit s6 chdn diing canh
nhau bang 2 x 4 x 3 x 2 x 1 = 48. Vay s6 cac s6 can tim bing 120 — 48 = 72.
Cach 2: (St dung chinh hgp)
Xép 3 chit s6 1, 3, 5 theo hang ngang ta c6 3! cach. Khi d6 c6 4 khoang tréng (ké ci 2 dau) dé xép cac chit s6
2, 4 nén c¢6 A% cach. Vay sb cac s6 can lap 1a 3 x A3 = 72.

Chon dap an @ O
Cau 16. Tt cacs6 0, 1, 2, 7, 8, 9. C6 bao nhiéu chit s6 1& gom 5 chit s6 khac nhau?

A. 120. B. 184. C. 288. D. 360.
Loi giai.

Gia stt s6 can chon c6 dang aiasazazas. Ta thay as c6 3 cach chon, a1 c6 4 cach chon, as ¢6 4 cach chon, a3 c6
3 cach chon, a4 c6 2 cach chon. Theo quy tac nhan thi s6 cic chit s6 can tim bang 3 x 4 x 4 x 3 x 2 = 288.
Chon dap an @ O

Cau 17. C6 12 cong nhan xay duyng. Nguoi doi trudng bo tri 3 ngudi lam & A, 4 ngudi lam § B va 5 nguoi
lam & C. C6 bao nhiéu cach bo tri?

A. 19248. B. 19720. C. 20150. D. 27720.
Loi giai.
C6 C3, cach bo trf 3 nguoi lam & A, C3 cach bd trf 4 ngusi lam & B va C32 cach bd tri 5 ngusi lam & C. Theo
quy tac nhan sb cach bd tri bang O3, x C§ x C2 = 27720.

Chon dap an @ O
Cau 18. C6 bao nhiéu cach chon mot tap hgp 5 chit s6 tit bang chit céi tiéng Anh?

A. C3. B. A, C. Al D. C3,.
Loi giai.

Bang chit cai tiéng Anh c6 26 chit s6. Mot tap hop 5 chit s6 tit bang chit cai tiéng Anh 13 mot t6 hop chap 5
ctia 26. Do d6 sb cach chon can tim bang C3.
Chon dap an @ O

Cau 19. Mot t6 bo mon ¢6 10 nam va 15 nit. Cé bao nhiéu cach chon 6 iy vién trong dé sb iy vién nam bing
s6 Tty vien nit?

A. CS.. B. C3,.C3,. C. A3, A3 D. C§, - CS..
Loi giai.
Viéc chon 6 tiy vien gdm 3 nam va 3 nit nén c6 s6 cach chon la C3, - C3;.
Chon dap an O

Cau 20. Véi cac chit s6 0, 1, 2, 3, 4, 5 ¢6 thé lap duge bao nhiéu s6 tu nhién, mdi s6 c6 4 chit s6 khac nhau
va trong d6 nhat thiét phai c6 chit s6 17

A. 4A3 — 3A3. B. (A§ —A}) — (A - AD).

C. 4A3 — 4A%. D. A{ — AL
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Loi giai.

C6 Ag cach lay ra bon chit s6 va viét lién nhau theo thit ty, trong d6 c6 A2 céch viét c6 chit 6 0 ding & dau.
Do d6, s6 céc sb tu nhién ¢6 bén chit s6 khac nhau duge chon tit tap cic chit s6 da cho 1a Af — A3.

Néu khong c6 chit 6 1 thi tuong ty nhu trén, sé6 cach viét cac s6 tu nhién c6 bon chit s6 khac nhau tir cac chit
$6 0,2, 3,4,51a Az — A3,

Vay két qua la c6 (Ad — A3) — (A2 — A3).

Chon dap an O

C;‘“iu 221. Ki hieu CF 13 s6 t6 hop chap k ctia n phan tit. Tinh gid tri ciia tong S = C, +C3,32+C5 34+ -+
Csr3m.
A, 22n=1(22n 4 ), B. 227(22n=1 4 1). C. 22n+1(22n 4 1), D. 22n(22n+1 4 1),
Lo giai.
Xét khai trién (1 +x)* = CY, + CL o + C3 22 + ... + Cra?n,
Chon z = 3, ta dudc 4?" = C§, + C3,3+ (03, 3% + .- + C33%".

Chon z = —3, ta dugc (—2)*" = C§, — C},3+ (3,32 —--- + (332",
Cong vé voi vé hai déng thic trén, ta c6 S = 22771 (22" +1).
Chon dap an (A) O

Cau 22. Mot doi van nghé c6 20 ngudi trong dé ¢6 10 nam va 10 nit. Hoi ¢6 bao nhiéu cach chon ra 5 ngusi
sao cho c¢6 ding 2 nam trong 5 ngudi d6?

A. C3,C2,. B. C3,0%,. C. C3,C3,. D. C3,Cf,.
Lo gidi.
Céan chon 2 trong s6 10 nam va chon tiép 3 trong s6 10 nit. Vay c6 C%,C3, céch chon.
Chon dap an @ O

Cau 23. Cho mot tap hgp gom 10 phan tt khac nhau. Xét cac tap con khéic rdng chita mot s6 chén cic phan
t rat ra ti tap hop trén. Hay tinh xem c6 bao nhiéu tap con nhu vay?
A 210 1. B. 2% —1. C. 2! 1. D. 29 — 1.
Loi giai.
S6 tap con c¢6 k phan tit (1 < k < 10) duge 1t ra tit 10 phan tit 1a CF,.
S6 cac tap con khéic rong chita mot sd chén cac phan ti 1a

Clo+ Clo+ CSo+ Cl + C1 =27 — 1.

Chon dap an @ O

Cau 24. C6 mot hop dyng 2 vién bi do, 3 vién bi trang, 5 vién bi vang. Chon ngau nhién 4 vién bi tit hop do.
Héi ¢6 bao nhiéu cach chon dé trong do sb vien bi lay ra khong da ca ba mau?
A. C}+Ci. B. C}-Ci. C. Ci+C3. D. C?+C§+ Ct.
Lai giai.
Ta c6 cac trudng hop sau

THI1. 4 vién bi dugc chon tit 2 mau dd va trang. S6 cach chon la C3.
TH2. 4 vién bi duge chon tit 2 mau dé v vang. S6 cach chon 1a C‘%
TH3. 4 vien bi dugc chon tit 2 mau trang va vang. S6 cach chon 1a Cg

Trong cac cac chon & trén c6 Cé cach chon 4 vién bi cing mau vang & truong hgp 2 va 3 bi trung nhau.
Vay s6 cach chon théa man la C3 + C§ + C? — Ci = €4 + C}.

Chon dap an (A) O
Cau 25. Cho da gidc déu A1 A, ... Ao, noi tiép duong tron tam O, véi n 1a s6 nguyén duong, n > 2. Biét ring
s6 tam giac c6 cac dinh 1a ba trong s6 2n diém A;, As, ..., Ay, nhiéu gap 20 lan s6 hinh chit nhat c6 dinh 1a
bén trong 2n diém do, tim n.

A n="1. B. n=28. C. n=09. D. n=10.
Loi giai.

S6 tam gidc duge tao thanh la C3, .
Da giac déu c6 n dudng chéo di qua tam O nén s6 hinh chit nhat 1a C2.
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Theo gia thiét

2n)! n!
3 _ o002 ( 9
Con =206, & 31(2n — 3)! O(n —2)12!
- 2n(2n — 16)(2n -2) _ 2071(712— 1)

< 4dn(n—1)(2n —1) = 60n(n — 1)
e n(n—1)4n—-32) =0 n=_8 (don > 2).

Chon dap an O
DAP AN BO DE 01
D 2. C 3. A 4. A 5. B 6. A 7. C 8. B 9. C 10. D
11. A 12. A 13. B 14. A 15. B 16. C 17.D 18. A 19.B 2. B
21. A 922. C 923. D 24. A 925. B
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BAI 2. BO DE SO 2

Cau 1. C6 10 diém nim trén mot dusng tron. Hoi c6 thé vé duge bao nhiéu tit giac 16i?

A. Cf,. B. Aj,. C. C3,. D. A%,
LJi giai.
Cit 4 diém bat ky trong 10 diém da cho sé tao thanh mot tit giac 16i. Do d6 c6 Cf, tit gidc.
Chon dap an @ O

Cau 2. Mot 16p hoc c6 30 hoc sinh, trong dé c¢6 20 hoc sinh nam. C6 bao nhiéu cac chon ra mot ban can su
gom 4 hoc sinh trong dé6 c6 it nhat mot ban hoc sinh nam?
A. Céo- B. C%O. C. C§0 — Célo- D. Cgo — C‘llo.
Loi giai.
S6 cach chon ra 4 hoc sinh bat ky 1a C4,.
S6 cach chon ra 4 hoc sinh déu la nit la Ci,.
Do d6, s6 cach chon théa méan yéu cau la C3, — Ci,.

Chon dap an @ U
Cau 3. Titcac s6 0, 4, 5, 7, 9. C6 bao nhiéu s6 c6 4 chit s6 khac nhau chia hét cho 57

A. 96. B. 48. C. 60. D. 72.
Loi giai.

Goi s6 can lap c6 dang abed ta co:

* Néu d =0 c6 A} s6 thda man.

*Néud=>5c6 3 A7 s6 thda man.

Vay c6 96 s6 thoa man.

Chon dap an @ O

Cau 4. Chocacs6 0, 1, 2, 3,4, 5, 6, 7. C6 bao nhiéu s6 gom 5 chit s6 khac nhau sao cho céc s6 d6 khong tan
cting bang chit s6 57
A. 5040. B. 840. C. 120. D. 720.
Loi giai.
Goi s6 can lap c6 dang abede
Theo bai ra ta ¢6 a ¢6 7 cach chon (trit chit s6 0); e ¢6 6 cach chon.
Céac chit 86 con lai ¢6 A3 cach chon.

Vay, ¢6 7-6 - A3 = 5040. O
Cau 5. Tt cacs6 0, 1, 2, 3, 4, 5, 6. C6 bao nhiéu s6 1é c6 3 chit s khac nhau nhé hon 4007

A. 35. B. 210. C. 120. D. 6.
Loi giai.

Goi s6 can lap c6 dang abe.

Theo dé bai ra ta ¢6 a ¢6 3 cach chon (cac chit s6 1, 2, 3).

Xét cac truong hogp:

* Néu a 18: C6 2 cach chon a va 2 cach chon ¢. Do d6 ¢6 2 -2 -5 = 20 sb.
* Néu a chan: C6 3 cach chon c. Suy ra c61-3-5 = 15 s6.

Vay, c¢6 35 s6 théa man.

Chon dap an (A) O

Cau 6. C6 bao nhiéu cach sap xép 3 nit sinh va 3 nam sinh ditng thanh mot hang doc vao 16p sao cho cac ban
nt ding chung véi nhau?

A. 3!-3. B. 3!-3!-2 C. 31-4!. D. 6.
L3 giai.
Ta thuc hién xép 3 ban nam thanh mot hang. Vi 3 nit sinh ditng chung véi nhau nén sé cach xép chinh 13 s6
cach xép 3 ban nit vao gitta cAc hai ban nam bat ky ho#ic & hai dau.
Mit khac v6i mdi cach xép trén, néu hoan vi cac ban nit véi nhau, ta sé dugec mot cach xép khac phu hop.
Vay c6 3! - 4! cach xép théa man.
Chon dép 4n (C) O



170 CHUONG 3. CAC DANG TOAN LY LUAN

Cau 7. Tit 9 nam va 6 nit ¢c6 bao nhiéu cach lap mot nhém gom 5 ngudi c6 it nhat 2 nam va 2 ni?
A. O3, B. C3-C2. C. C3-C}+C}-Ce. D. C3-C3.

Lai giai.

Yéu cau dau bai duge théa man néu 5 ngudi ¢6 ding 2 nam va 3 nit, hodc 2 nit va 3 nam.

Céo Cg . Cg cAch chon 2 nam va 3 nit.

Co Cg . C% cach chon 2 nam va 3 nt.

Vay ¢6 C3 - C3 + C3 - C2 cach chon thoa man.

Chon dap an @ O
Cau 8. Mot toa nha c¢6 9 cita ra vao. Hbi c6 bao nhiéu cach vao clta ndy va ra bang cita khéc

A 9. B. 72. C. 36. D. 9.
Loi giai.
S6 cach vao mot cita va ra mot cita 1a s6 chinh hgp chap 2 ciia 9 phan tit. Do d6 s6 cach thuc hign 1a A2 = 72.
Chon dap an O

Cau 9. C6 10 thyc tap sinh, 4 vi trf cong tac va ché do lam viéc hai ca. Néu mdi thiic tap sinh phai tap lam
& titng vi trf trong ca hai ca thi cudc thuc tap phai kéo dai trong may ngay?

A. 10. B. 15. C. 20. D. 5.
Loi giai.
Goi hai ca lam viéc 1a S va C. Do c6 4 vi trf cong tac nén mdi budi sang cé thé xép duge 4 ngusi thic hien va
modi ca chiéu c¢6 4 ngudi thyc hién.
Do d6 ¢6 tat ca 4 (vi tri) -2 (ca) = 8 cong viéc. M6i cong viec déu duge 10 thic tap sinh 1am nén sé hoan thanh
trong vong 10 ngay.
Chon dap an @ O

Cau 10. Tit céc chit s6 0,1,2,3,4,5 c6 thé lap duge bao nhieu s6 gdm c6 8 chit s6, trong dé chit s6 1 ¢6 mit
ding 3 1an, cic chit s6 khac c¢6 mit ding 1 lan.

A 8! — 17! B 8l C 8! D 6! — 5!

TR .8l -3 T

Loi giai.
Gia st 86 ¢6 8 chit s6 c6 dang Grasazasasagaras.
Ta ¢6 8! cach xép 8 chit s6 (gom tap X = {0,1,2,3,4,5} va hai chit s6 1. Trong d6 c¢6 7! s6 ¢6 chit s6 0 diing
dau.
Vay c6 8! — 7! s6 ¢6 8 chit s6 lap tit tap X va c6 3 chit s6 1.
Mat khéc, trong cac s6 théa man & trén , nhitng s6 c6 2 chit s6 1 ditng canh nhau duge tinh 2 1an, cac s c6 3
chit s6 1 ditng canh nhau, duge tinh 3 lan.

Do d6, s6 cac sd thoa man 1a 8';'7' O
Cau 11. C6 6 cong viéc va 5 cong nhan. C6 may cach phan cho mot ngudi nao dé lam mot viec?
A. 6. B. 5. C. 30. D. 11.
Loi giai.
S6 cach phan cong théa méan yéu cau la Cg =6
Chon dap an @ O

Cau 12. Méi khoa gdm 5 vong s6 ghi tit 0 dén 9. Mbi day 5 chit s6 cho mot cach dé mé khéa. C6 bao nhieu
khoéa tng véi cac cach mé khac nhau?

A. A, B. A%, — A%, C. 10°. D. C, — A%,
Loi giai.
S6 khoa ting v6i cac cach mé 1a s6 cac day s6 c6 dang arazazazas (chit s6 dau tien co thé 1a chit s6 0). Do dé
¢610-10-10-10- 10 = 10° cach.
Chon dap an @ O

Cau 13. Trong mat phang c6 15 diém A, B, C, ... va khong c6 ba diém nio thing hang. C6 bao nhiéu tam
giac chia diém A?

A. C3s. B. C2,. C. 3, D. C3,.
Lai giai.
M&i cach chon ra 2 diém trong sé 14 diém khéac diém A cho ta mot tam giac théa man yéu cau dau bai. Do dé6
c6 C?, tam giac.

Chon dap an 0
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Cau 14. Xép 10 ngudsi thanh mot hang ngang tit trai sang phai. Hdi c6 bao nhiéu cach xép dé hai anh A va
B diing khong canh nhau?
A. 10! -9 B. 10! -9!- 2! C. 9.2 D. 10! +9!- 2L
Lai giai.
Xép 10 ngudi thanh mot hang ngang tit trai sang phai c6 10! cach.
Xép anh A va B canh nhau c6 2! cach.
Xép cap A,B va 8 ngudi con lai c6 9! cach.
Vay c6 10! — 9! - 2! cach xép hai anh A v& B ding khong canh nhau.
Chon dap an @ O

Cau 15. Trong mit phing c6 5 dudng thang song song véi nhau lan lugt cit 10 dudng thing song song khac.
C6 bao nhiéu hinh binh hanh duge tao nén?

A, C2.C2,. B. A2. A2, C. CZ.. D. Ci..
Loi giai.
Ta thiy ct hai duong thing song song lan lugt cit hai dudng thang song song khéac thi tao thanh mot binh
hanh. Nén sé c6 C% . C%O hinh binh hanh dugc tao nén.

Chon dap an @ O
Cau 16. Tap hgp cac diém P(z;y; 2) ciia khong gian ba chiéu. C6 bao nhiéu diém néu z € {1;2;3}, y € {2;5},
z€{3;7,8,9}7

A. 20. B. 12. C. 36. D. 24.
L3 giai.
C6 3-2-4 =24 diém.
Chon dap an @ O

Cau 17. Cho 20 diém A, B, C, ...trong dé khong c6 ba diém nao thdng hang nim trong ciing mot mit phing.
C6 bao nhiéu tam giac nhan BC' lam canh chung?

A. Cl. B. Ci. C. (3. D. C3,.
Loi giai.
Dé chon tam gidc nhan BC' lam canh chung, ta chon 1 diém ngoai B, C' lam dinh con lai ctia tam gidc. Vay c6
Cig tam giac thda yeu cau.
Chon dap an @ O

Cau 18. Sau budi tong két, c6 5 cong nhan ctia xi nghiép A dugc khen thudng. Cong doan ciia nha may cé
3 suat di du lich dé thudng cho 3 trong s6 5 cong nhan do6, 2 cong nhan con lai duge thudng tien. Cé bao
nhiéu cach phan phdi cac phiéu du lich cho 3 trong s6 5 cong nhan néi trén véi gid thiét cac phiéu du lich khac
nhau.

A. C3. B. Al C. 3-C3. D. 3-A3.
Loi giai.
Chon 3 ngudi cong nhan dé phan phéi phiéu du lich c6 C3 cach.
Chia 3 suat du lich cho 3 ngudi c6 3! cach.
Vay c6 3!- C3 = A cach.
Chon dap an O

Cau 19. Tit cac s6 1, 2, 3, 4, 5. Hay lap cac s6 ty nhién gom 5 chit s6 khac nhau sao cho hai chit s6 1 va 2
khong ding canh nhau.
A. 120. B. 72. C. 48. D. 16.
Loi giai.
S6 tu nhién gom 5 chit s6 khac nhau c6 5! cach. Xép hai chit s6 1 va 2 ¢6 2! cach.
Xép cap hai chit s6 1 va 2 v6i 3 chit s6 con lai c6 4! cach.
Vay c6 5! — 2! - 4! = 72 s6 tit nhién gom 5 chit s6 khac nhau ma 1 va 2 khong ding canh nhau.
Chon dap an O

Cau 20. C6 bao nhiéu cach xép 4 vat khac nhau vao 2 hop c¢6 danh s6?
A. 16. B. 8. C. 42. D. 36.
Loi giai.
Mbi mot vat c6 2 cach xép vao hop. Nén c6 2* = 16 cach xép 4 vat vao 2 hop c6 danh sb.
Chon dap én (A) O
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Cau 21. Tim hé s6 clia mot hang ti chita z* trong khai trién (1+2zx+ 3932)10

A. 8085. B. 8086. C. 8014. D. 8055.
Loi giai.
10 &k . ) 10 &k ) . )
Ta c6 (14 22+ 322)10 = Y= > Ck Ci (22)k—#(322)10-k = 3= S~ Ch i 2k—1310-k20—-k—i,
k=01i=0 k=01=0

Vay hé sb ctia hang tit chita 2* trong khai trién 1a
C10C8,2130 + €, CI223! + CF,C52932 = 8085.

Chon dap an (A) O

m
Cau 22. Xét khai trién [\/21%(10—3““) + V2(@=2) logiﬂ . Cho biét hang t& thit sdu 1a 21 va cac he s6 thit hai,

ba v& bdn ctia khai trién 1a cac s6 hang tht nhat, ba va nim clia mot cap sé cong. Tim gia tri ciia .
A . xz=0vz=2 B.z=2vz=1. C.z=2vz=3. D . z=1Vvzx=3.

L3 giai.

S6 hang tong quat trong khai trién 1a

ck . ( 210g(10—3z))k' (5 @—2) log3>m—k

Ta c6 he s thit hai, ba va bon lan lugt 1a C}, C2,, C3.
Do hé s6 thit hai, ba v& bén clia khai trién ciing 13 s6 hang thit nhat, ba va nam ciia cap s6 cong nén

m = 2 (loai)

C%+C§1:2C%@m2—9m+1420@[ -
m=/I.

S6 hang thitc sau ciia khai trién 1

e ( 210g(10—3z)>2 ) (5 2(90—2)10g3>5 =21

& log(10 — 3%) +1log3* 2 =0
& (3%)2-10-3"4+9=0

3 =1
=4
3 =2
[sz
54
r=2
Chon dap én@ -
R . 0 1 1 1 2 1 3 1 n
Cau 23. Tinh § = C} + 5C} + 2 Ch 4+ SO+ + —— O
ontl 1 on 4 1 on+l _ 9 on+l 4 q
_— B. + i c. ——. D. 7+
n+1 n+1 n+1 ntl
Loi giai.

Ta c6 v6i moin, k € N* van >k > 1 thi kaL = an;ll.
That vay, véi n, k € N* sao chon > k > 1 thi

! k-n-(n—1)!
LCF = L. n =
Cn (n—Fk)k  (n—Fk)k-(k-1)!
—1)! N
= n( U]::)'(k:) 1)':anLj. (dieu phai ching minh)
n—k)l(k—1)!

1 Ck — 1 Ck+1

Suyratacék+1 n= Ot
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Vi vay
1 1 1 1
S = C%+fC}L+fCi+fC§’; ot G
1 1 1
= n+1Cn+1+ +1Cn+1+ +1Cn+1+"' ntl n1
L
n+1
Chon dap an @ O
Cau 24. Tinh S =C%, + CT, + C§, + CY; + CH¥ + ¢
A. 2942 B. 210 —1. C. 210, D. 211 — 1.
L&i giai.
Ta c6 Ck Ch= k. Do d6 xét khai trién
A+ =) +ch+---+Ccll+ch
o M =29(Ch +Cl +- +CH)
= C§,+Cl+- 40 =2"
Chon dap an @ O

Cau 25. Mot doi van nghé ¢6 20 ngudi trong dé ¢6 10 nam va 10 nit. Hoi ¢6 bao nhiéu cach chon ra 5 ngusi

sao cho cé it nhat 2 nam va it nhét 1 nit trong 5 nguoi d6?

Ldl g1a1

Chon 2 nam, 3 nit c¢6 C%,C3, cach.
Chon 3 nam, 2 nit c6 C3,C%, cach.
Chon 4 nam, 1 nit c¢6 C§,C}, cach.
Vay c6 2C3,C3%, + C},Ci, céch chon.
Chon dap an ‘

DAP AN BO DE 02
1. A 2.D 3. A 5. A 6. C 7.C 8.
13.B 14.B  15.A 16D 17.A  18.B 19
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BAI3. BO DE SO 3

Cau 1. Trong bang chit cai tiéng Anh c¢6 21 phu am va 5 nguyeén am. C6 bao nhiéu chit (khong can c6 nghia)
gom 6 chit chita it nhat hai nguyén am?

A. C2C3, + C3C3, + CiC3, + C20,. B. C$; — CtC3, — CS;.
C. B sail. D. A va B dung.

Loi giai.

Cach 1.

Chon 2 nguyén am va 4 phu am cé CgCél cach.

Chon 3 nguyén am va 3 phu am c6 C3C3,; cach.

Chon 4 nguyén am va 2 phu am cé CéC%l cach.

Chon 5 nguyén am va 1 phu am c¢6 C2CJ; cach.

Vay c6 tat ca C2C3; + C3C3, + C2C3, + C2CL; cach chon théa yeéu cau bai toan.
Cach 2.

Chon bat ki 6 chit cai c6 C§¢ cach.

Chon 1 nguyén am va 5 phu am cé C%Cgl cach.

Chon 6 phu am c6 Cgl cach.

Vay c6 tat ca C§q — CLC3; — €S, cach chon théa yéu cau bai toan.

Chon dap an @ ([

Cau 2. C6 3 bo sach, mdi bo c¢6 3 cudn sach. C6 bao nhiéu cach xép s6 sach dé trén cliing mot ké sao cho sach
cung mot bo phai ¢ canh nhau?
A. 9. B. 3!.3!.3. C. (34 D. 3!-9!
Loi giai.
S6 cach xép 3 bo sach lén ke 1a 3! cach.
S6 cach xép 3 cudn sach trong ting bo sach 1a 3! cach.
Vay c¢6 3!31313! = (3!)* cach xép thda yeu cau bai toan.
Chon dap an @ O

Cau 3. Mot hop c6 3 bi xanh, 4 bi dé va 5 bi vang. C6 bao nhiéu céch lay 6 vién bi sao cho ¢6 ding 2 vién bi
do?
A. CS,. B. CiCg. C. Cics. D. C2.
Loi giai.
Lay 2 vien bi dé tit 4 vien bi dé c¢6 C% céch.
Lay 4 vien bat ki tit 8 vien bi xanh va vang c6 Cg cach.
Vay ¢6 C3Cg cach théa yéu cau bai toan.

Chon dap an 0
Cau 4. Trong mat phéng cho da gidc déu c6 10 canh. Cé bao nhiéu tam giac c6 ding 2 canh ctia da giac?

A. C3,. B. 10. C. C3,. D. 20.
Loi giai.

Yéu cau bai todn tuong duong véi viec chon 2 canh tit 10 canh clia da gidc sao cho 2 canh &y phai ké nhau.
Vay c¢6 10 cach chon théa yéu cau bai toan.

Chon dap an O

Cau 5. C6 bao nhiéu cach xép 10 ngudi ngodi thanh hang ngang sao cho A va B ngdi canh nhau, con C va D
thi khong ngoi canh nhau?
A. 912!, B. 10! — 912! C. 912! — 8121 D. 912! — 8!12121.
Loi giai.
Budc 1. Sip xép 10 ngudi véi A va B ngdi canh nhau, C va D ngoi bat ki.
Coi nhu A va B 1a mot nhém. Xép chd ngdi A va B trong nhém c6 2! cach.
Sap xép chd ngoi 1 nhom va 8 ngudi ¢6 9! cach.
Suy ra c6 92! cach sap xép thoéa bude 1.
Budc 2. Sap xép 10 ngudi véi A va B ngdi canh nhau, C va D ngobi canh nhau.
Coi nhu A va B 1a mot nhém C va D 1a mot nhém. Xép chd 2 ngudi trong tiing nhém cé 2! cach.
Sap xép chd ngdi 2 nhém va 6 ngudi c6 8! cach.
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Suy ra c6 8!12!12! cach siap xép thdéa buéde 2.
Vay c6 912! — 8!12!12! cach sap xép thoa yéu cau bai toan.
Chon dap an @ O

Cau 6. Trong mot budi hop mat, c¢6 5 nam sinh va 5 nit sinh. C6 bao nhiéu cach xép chd ngdi quanh mot ban
tron sao cho khong c¢6 2 nam sinh, 2 nit sinh nao ngoi canh nhau?
A. 2.5!.5! B. 5!.51 C. 10 D. 10!- 2!
Loi giai.
Tt yéu cau bai toan, ta c6 nam nit ngoi xen ké nhau.
Chon nam hoac nit dé xép vao trude cé 2 cach.
Xép 5 nam vao 5 chd xen ké c6 5! cach.
Xép 5 nit vao 5 chd con lai ¢6 5! cach.
Vay c6 2 - 5! - 5! cach xép thdéa yéu cau bai toan.

Chon dap an @ O
Cau 7. Trong cic s6 nguyén duong c¢6 ding 3 chit s6, c6 bao nhiéu s6 chia hét cho 3 va 47

A. 75. B. 450. C. 225. D. 675.
Loi giai.

Ta c6 BCNN(3;4) = 12.
Tit yéu cau bai toan, ta suy ra sé6 dé phai chia hét cho 12.
S6 nguyén duong nhé nhéat c6 3 chit s6 chia hét cho 12 1a 108.

S6 nguyén duong 16n nhat c6 3 chit s6 chia hét cho 12 1a 996.
Vav ¢6 996 — 108 n
Ly 12

Chon dap an @ O

1 = 75 s6 thoa yéu cau bai toan.

Cau 8. C6 bao nhiéu bién ding ki xe néu méi bién s6 gom 2 chit s6 tiép sau 1a 4 chit cai hodc 2 chit cai theo
sau 1a 4 chit s6?
A. 45697600. B. 52457600. C. 33177600. D. 46547600.
Loi giai.
Chon bién s6 gom 2 chit s6 tiép sau la 4 chit cai c6 102 - 26* cach.
Chon bién s6 gom 4 chit s6 tiép sau la 2 chit cai c6 10* - 262 cach.
Vay ¢6 102 - 26* + 10* - 262 = 52457600 bién s6 thoa yéu cau bai toan.
Chon dap an @ ([

Cau 9. C6 bao nhiéu bién ding ki xe ma mdi bién s6 gdm hai hoiic ba chit céi tiép sau béi hai hodc ba chit
s6?
A. 20077200. B. 25657200. C. 2278200. D. 24607200.
Lai giai.
Chon tit gdm hai hodc ba chit cai c6 262 4 263 cach.
Chon mot s6 gom hai hoiic ba chit s6 c6 102 + 103 cach.
Vay c6 (262 + 263) - (102 4+ 10%) = 20077200 bién s6 théa yéu cau bai toan.
Chon dap an (A) O

Cau 10. Dé lap 700 bang dang ki, méi bang gom ba ki s6, can phai diing it nhit bao nhiéu chit s6 néu cac
chit s6 khong duge tring nhau trong mot bang?
AT B. 9. C. 8. D. 10.
Loi giai.
Goi z 1 s6 chit s6 it nhat phai dung. (z € N, 3 <z < 10)
S6 bang dang ki c6 thé 1ap tit « chit 6 1a - (x — 1) - (x — 2) bang.
Theo dé bai ta phai lap duge 700 bang, nghia la z - (z — 1) - (x — 2) > 700.
Thit ting gia tri cia = ta thay x = 10 thda. Vay can dung it nhat 10 chit sob.
Chon dap an @ O

Cau 11. Véi cac chit s6 1, 2, 3 ¢6 thé lap duge bao nhiéu sé nguyén duong khac nhau sao cho méi s6 gom 3
chit s6 trong d6 chit s6 1 1a chit s6 duy nhat lip lai nhiéu nhat 2 1an?
1 1
A. AL B. C2. C. ;A% D. ;C

Lai giai.
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Vi chit 86 1 13p lai nhidu nhat 2 1an nén xem nhu ta chon 3 chit s6 tit tap hgp {1;1;2;3} c6 A3.

. p N 1 .
Tuy nhién, do s6 dugc lap tir hai chit s6 1 bi lap lai 2 lan nén c¢6 §A§1 thda yéu cau bai toan.

Chon dap an @ (Il
Cau 12. Cho cac s6 1, 2, 5, 7, 8. C6 bao nhiéu s6 c6 3 chit s6 khac nhau va nhé hon 2787

A. 12. B. 8. C. 24. D. 20.
Loi giai.

Goi s6 can tim 1a abe.

TH1. a=1.
Chon a ¢6 1 cach. Chon b ¢c6 4 cach. Chon ¢ ¢6 3 cach.

TH2. a=2,b<7.
Chon a ¢6 1 cach. Chon b ¢6 2 cach. Chon ¢ ¢6 3 cach.

TH3. a=2,b="7.
Chon a ¢6 1 cach. Chon b ¢6 1 cach. Chon ¢ ¢6 2 cach.

Vayc61-4-3+1-2-3+1-1-2=20s6 thda yéu cau bai toan.

Chon dap an @ O
Cau 13. C6 bao nhiéu cach xép 6 ngudi quanh ban tron sao cho ¢c6 mot ciap vg chong ngoi canh nhau?

A. 6. B. 2!-4! C. 5l D. 5! 2.
Loi giai.

Xem nhu ciap vg chong 14 mot nhém. S6 cach xép 1 nhém va 4 ngudi vao ban tron 14 4! cach.
S6 cach xép 2 vg chong trong nhom 1a 2! cach.
Vay c6 2!4! cach xép thoa yéu cau bai toan.

Chon dap an O

Cau 14. C6 8 hoc sinh xép thanh mot hang doc. Cé bao nhiéu cach xép khac nhau néu c¢6 3 hoc sinh khong
chiu roi nhau?
A. 8l B. 5!.3. C. 6!-3!. D. 5.
Loi giai.
Ta xem 3 hoc sinh khong chiu roi nhau 13 mot, khi do6 s6 cach sap xép 6 nguoi vho mot hang doc 1a 6!. V6i moi
cach xép ta hoan déi vi trf 3 hoc sinh dé c¢6 3! cach.
Theo quy tac nhan ta c6 6! - 3! cach.
Chon dap an @ O

Cau 15. Trong mit phing cho da gidc déu H c6 20 canh. C6 bao nhiéu tam gidc khong chita canh nao ciia
H?
A. 800. B. 1140. C. 320. D. 20.
Loi giai.
S6 tit ca cac tam giac dude tao thanh c6 dinh 1a dinh ctia H 1a C3, = 1140,
Ta xét cac truong hgp ma tam giac tao thanh chia canh ctia H.

TH 1. Tam giac c6 chita hai canh ctia H. Loai tam giac nay dudce tao thanh tit 3 dinh lién tiép cta H. Vi H
¢6 20 canh nén ¢6 20 tam giac nhu vay.

TH 2. Tam giac c¢6 chita mot canh ctia H. Loai tam gidc nay dugc tao thanh tit 2 dinh lien ké va mot dinh
khac khong lién ké véi hai dinh d6. Ta c6 20 cach chon ra 2 dinh lién k& (chon 1 canh) va Cig cach
chon 1 dinh khong lién ké véi 2 dinh da chon. Vay c6 20 - Cl4 = 320 tam gidc.

Twu d6 suy ra c6 1140 — 20 — 320 = 800 tam gidc théa man.

Nhan zét: C6 thé xét cho bai toan tong quat: “Cho da gidac H c¢6 n canh. C6 bao nhiéu tam gidc cé dinh la
dinh cia H va khong chida canh nao cia H?”

Lap luan nhu trén ta dua ra duge két qua la C3 —n —nClL_, tam giac khong chita canh nao ctia H.

Chon dap an (A) O
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Cau 16. Tit cac s6 0, 4, 5, 7, 9. C6 bao nhiéu s6 chén c6 4 chit s6 khac nhau 16n hon 50007
A. 24 B. 36. C. 48. D. 120.

Loi giai.

Goi s6 can lap c6 dang abed Vv6i a, b, ¢, d khac nhau doi mot, d € {0;4}.

Ta xét cac truong hgp:

TH 1. a > 5, khi d6 ¢6 2 cach chon chit s6 a, 2 cach chon chit 86 d va A3 cach chon céc chit s6 b, c¢. Vay c¢6
2-2-A% =24 6.

TH 2. a=5,b=0 thi d =4, khi d6 c¢6 2 cach chon chit s6 ¢ (7 hosic 9). Vay c6 2 sd.
TH 3. a=5,b=4 thi d=0, khi d6 c¢6 2 cach chon chit s6 ¢ (7 hodic 9). Vay c6 2 so.

TH 4. a =5, b # 4, khi d6 ¢6 2 cach chon chit 86 b (7 hodc 9), 2 cach chon chit 86 d va 2 cach chon chit s6 c.
Vay ¢62-2-2 =8 sb.

Vay c6 tat cd 24 + 2 + 2 + 8 = 36 s6 thoa man yéu cau.

Chon dap an O
Cau 17. Tt cacs6 0, 1,2, 6,7, 8, 9. C6 bao nhiéu s6 chn c6 4 chit s6 khac nhau va 1én hon 50007

A. 60. B. 320. C. 260. D. 280.
Loi giai.

Gia st s6 can lap c¢6 dang abed, trong d6 a, b, ¢, d khac nhau doi mot.
Ta xét cac truong hgp:

TH 1. a = 6, khi d6 ta c6 3 cach chon d, 5 cach chon b va 4 cach chon c. Vay ¢6 3-5-4 = 60 sb.
TH 2. a = 8, khi d6 ta c6 3 cach chon d, 5 cach chon b va 4 cach chon c. Vay ¢6 3-5-4 = 60 sb.

TH 3. a € {7;9}, khi d6 ta c6 2 cach chon a, 4 cach chon d, 5 cach chon b va 4 céch chon c. Vay ¢6 2-4-5-4 = 160
s0.

Vay c6 tat ca 60 + 60 + 160 = 280 s6 thoéa man yéu cau.
Chon dap an @ O

Cau 18. Mot ngudi moi 6 ban dén nha, bé tri ho ngoi vio mot ban dai va dai tiec. Tiéc xong, khi tién cac
ban vé ong ta tuyén bd, bat dau tit tuan t6i, mdi tuan lai mdi cAc ban dén nha choi mot 1an va mdi lan ngdi
theo mot trat tir khac nhau. Phai mat bao lau ngudi dé6 méi thiyc hién xong 15i moi d6?

A. 719 tuan. B. 718 tuan. C. 720 tuan. D. 721 tuan.
Loi giai.
Dé thuc hién xong 16i moi, s6 lan mai phai bang s6 cach sip xép 6 ngudi vao mot ban dai.
S6 cach sap xép 6 ngudi vao mot ban dai 14 6! = 720 cach. Ngudi no da thyc hién duge mot lan msi, vay can
720 — 1 = 719 tuan dé thyc hién xong 15i mai.

Chon dap an @ O
Cau 19. C6 bao nhiéu trusng hgp ta nhan duge cac s6 khac nhau khi tung ciing liic ba siic sac?

A. 30. B. 120. C. 90. D. 60.
L3 giai.

Ta coi mdi lan tung két qua thu dugce la mot sé c6 3 chit s6 khac nhau doi mot dang abe, trong dé a, b,
ceA={1,234,56).

S6 cac s6 ¢6 3 chit s6 khac nhau doi mot duge lap tit cdc chit s6 thuoe tap A 1a A3 = 120 s6. Vay c6 tat ca 120
két qua thu dudc.

Chon dap an O

Cau 20. C6 bao nhiéu s6 tu nhién 1 s6 c6 5 chit s6 ma trong mdi s6 c6 ding hai chit s6 8, cac chit s6 con lai
khac nhau?
A. 7404. B. 9408. C. 4704. D. 3108.
Loi giai.
Goi s6 can viét c6 dang abede v6i a # 0.
Ta xét hai trudsng hop sau:
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TH 1. V6i a = 8 thi c¢6 4 cach chon vi tri cho chit s6 8 con lai, ¢6 Ag cach chon gia tri cho 3 chit s6 con lai.
Khi d6 c6 4 - A§ = 2016 s6 thod man.

TH 2. V6i a # 8 thi ¢6 8 cach chon gia tri cho a, 0421 cach chon vi tri cho hai chit s6 8 va Ag cach chon gia tri
cho 2 chit 86 con lai. Khi d6 c6 8 - 0% - AZ = 2688 s6 thod man.

Vay tong cong c6 2016 + 2688 = 4704 s6 thod man.
Chon dap an @

Cau 21. Da thic P(z) = (1 + ) +2(1 +2)2 + 3(1 + 2)® + - + 20(1 + 2)*° dugc viét dusi dang P(x) =
ag + a1z + asr? 4+ -+ agomgo. Tim as.

A. 400996. B. 400895. C. 400995. D. 400896.
Loi giai.
Tt dang ciia khai trién ta thay a;s chinh 1a hé s6 ciia s6 hang chita '°. Hé s6 nay chi xuit hién trong khai
trién ctia cac biéu thiic n(1 + )" véi n = 15, 20.
S6 hang téng quét trong khai trién ctia biéu thitc n(1 + z)" 1a T = nCK . 2¥. Khi dé, tdng tat ca cac hé s6 ciia
s6 hang chita z'° trong tat ca cac khai trién tren 1a

20
> nC,? = 15Ci3 + 16C1§ + 17C13 + 18C13 + 19C|§ + 20C3) = 400995,
n=15
Chon dap an @ O
Cau 22. Tim he 86 ctia 2290 trong khai trién ctia biéu thitc (23 + 2y)!°
A. CL0. B. Cl, C. ¢ D. C12

L3i giai.
S6 hang tong quét ciia khai trién 13 T = C¥; - 23I5=k) ()b = Ch, - a2k gk,

Dé T 1a s6 hang chita 22°y'° thi & = 10. Khi d6, hé s6 ciia s6 hang can tim 1a C

Chon dap an @ O
Cau 23. Gi4 tri ctia tong S = CY + 2CL + 22C2 + ... + 2"C" bing

A. 3™ B. 3"t —1. C. 3» L D. 3"+ 1.
Loi giai.

Ta xét khai trién (1 +2)" = C% + 2CL + 22C2 + ... + 2"CT.
Khi 2 = 2, tit khai trién trén ta duge (14 2)" = CY +2CL 4 22C2 4 ... + 27C" = 3™,

Chon dap an @ O
Cau 24. Khai trién da thitc P(z) = (14+22)'? thanh dang ag+aiz+asz?+- - -+ajpz'?. Tim max{ay, as, as, ..., a2}
A. 2803, B. 2°.CI,. C. 28.CY,. D. 28.C§,
Lai giai.
S6 hang thit k + 1 ctia khai trién da cho 1a Ty, 1 = C¥, - 28 - 2. Suy ra he s6 twong tng 1a ay, 1 = C}, - 2.
Giai sit agyq 1a hé s6 16n nhat trong tat ca cic hé s6 a;, Vi = 1,..., 12. Khi d6, ta c6
12! o > 12! 2k
Gk Z ok (3’“2'2’c C’f51-2’“*1 0 R PR IR UV IR (PR = DI
k! (12 — k)! “(k+D!-(12—-k—1)!
Lo
- — 2 2
- E— 2012 k+1)@—3§k§£,
1 2 3 3
>
12—k~ k+1
Do k nguyén nén k = 8. Vay he s6 16n nhat can tim la ag = 28 - CF,.
Chon dap an @ O

Cau 25. Mot 16p ¢6 20 hoc sinh gom 9 nam va 11 nit trong dé c6 mot hoc sinh nam tén Duy va hoc sinh nit
tén Nga. C6 bao nhiéu cach chon mot ban can sy 16p gom 5 hoc sinh trong dé phéi ¢6 it nhat 2 nam va 2 nit
néu Duy va Nga khong chiu lam viéc chung v6i nhau?

A. C-Cl, + G- C2, — (8C2 +10C2). B. C2. O + G C2 — (C2-C2 + Cly - C2).

C. C§-Ci+ Cf, - C§ — (8CF, +10C3). D. C5-C}, +C3-C}; — (C§ - C3y + Cly - C3).
Loi giai.
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— Truée hét ta tim s cac cach dé lap mot ban cén sy 16p gom 5 hoc sinh sao cho ¢6 it nhat 2 nam va 2 ni.
— Chon 2 nam va 3 ntt ¢o CS . Ci’l cach.
— Chon 3 nam va 2 nit ¢c6 CS . C%l céAch.
Vay ¢6 C3 - C3, + C3 - C3; cach tat ca.
— Tiép theo ta lap ban can sy c6 mit cd Duy va Nga.
— Chon 1 nit vA 2 nam (khong chon Duy va Nga) c6 C§ - C3, cach.

— Chon 1 nam va 2 nit (khong chon Duy va Nga) c6 C}, - CZ cach.

Vay c6 C - C%, + Ci, - CZ cach.
Vay s6 céch thoa man yeéu cau dé bai la C}- C3, + C3 - C%, — (C§ - C3, + Ci, - C3).

Chon dap an @

»

DAP AN BO DE 03
1 2. C 3.B 4.B 5.D 6. A 7. A 8. B 9. A 10. D
11. C 12.D 13. B 14. C 15. A 16. B 17.D 18. A 19. B 20. C
21. C 22. A 23. A 24. C 25. D
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BAI 4. BO DE SO 4

Cau 1. Véi cac chit s6 0, 1, 2, 3, 4 c6 thé lap dudc bao nhiéu s6 tu nhien khac nhau, mdi s6 c6 cac chit sb
khong trung nhau?

A. 120. B. 72. C. 261. D. 60.
Loi giai.

— S6 can lap 1a s6 ¢6 1 chit s6: ¢6 556 (0, 1, 2, 3, 4).
— S6 can lap ¢6 2 chit s6: ¢6 4 -4 = 16 sd.

— S6 can lap c¢6 3 chit s6: ¢6 4 - A2 = 48 sb.

— S6 can 1ap c6 4 chit s6: ¢6 4 - A3 = 96 s0.

— S6 can 1ap ¢6 5 chit s6: ¢6 4+ A = 96 s0.

Vay ¢6 5+ 16 + 48 + 96 + 96 = 261 6.
Chon dap an @ [l

Cau 2. Véi cac chit s6 0, 1, 2, 3, 4, 5, 6 c6 thé lap dugc bao nhiéu s6 tu nhién cé 4 chit sé khac nhau trong dé
nhat thiét phai c6 mat chit s6 5.
A. 420. B. 50400. C. 220. D. 480.
Loi giai.
Goi s6 can tim 1a ajazazasg (a1 # 0).
— Chit s6 5 ding dau (a; = 5):

a1 ¢6 1 cach chon; azazaz co Ag.
Suy ra truong hgp nay c6 1- A = 120 sb.

— Chit 86 5 khong ditng dau (a; # 5): ¢6 3 vi tri dé dat chit s6 5, khi do:
a1 ¢6 5 cach chon (khac 0 va 5); hai chit 6 con lai ¢6 A2 céch chon.

Suy ra trudng hgp nay ¢6 3-5- A2 = 300 sb.

Vay c6 tat ca 120 + 300 = 420 s6.

Chon dap an @ ([
Cau 3. C6 bao nhiéu s6 tu nhién chin cé 3 chit sé6 doi mot khac nhau?

A. 328. B. 320. C. 248. D. 40.
L3 giai.

Goi s6 can tim 1a ajazaz (a; # 0).

— Chit s6 cudi cting bing 0 (ag = 0):
as c6 1 cach chon; ay ¢6 9 cach chon; as ¢6 8 cach chon.
Suy ra truong hgp nay ¢c6 1-9-8 = 72 s6.

— Chit s6 cudi ciing khac 0 (a3 # 0):
as ¢6 4 cach chon; ay ¢6 8 cach chon; as ¢6 8 cach chon.

Suy ra truong hop nay c6 4 -8 -8 = 256 so.

Vay c6 tat cd 72 + 256 = 328 s6 can tim.

Chon dap an @ O
Cau 4. T cac chit s6 18 ¢6 thé viét dugce tat cd bao nhiéu s6 tu nhién c6 4 chit s6 doi mot khac nhau?

A. A} — AL B. Al C. 96. D. 100.
Loi giai.

C6 5 chitsé 1814 1, 3,5, 7,9. Do dé c6 thé viét duge A} = 120 sb tu nhién c6 4 chit s6 doi mot khac nhau.
Chon dap an 0
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Cau 5. Tir cac chits6 0, 1, 2, 3, 4, 5, 6, 7 c¢6 thé lap dugc bao nhiéu s6 ty nhién gom 5 chit s6 khac nhau sao
cho mot trong 3 chit s6 dau tién phai bang 7.

A 1-A14+1-2-6-A2. B. 1A2+1-6-A}.
C. AJ—A%+1-2-6-A. D.1-A}+1-2-7-A.
Lai giai.

Goi s6 can tim 1a ajazaszazas (ay # 0).

— Truong hop 1: a1 =7
ay ¢6 1 cach chon; asazazas co A‘% cach chon.
Suy ra truong hop nay 6 1- A2 sb.

— Truong hop 2: aa =7
ay ¢6 6 cach chon; Taszagas cb Ag cach chon.
Suy ra truong hop nay c6 6 - A3 sb.

— Truong hgp 3: a3 =7
ay ¢6 6 cach chon; as7agas cb Ag cach chon.
Suy ra truong hop nay c6 6 - A3 sb.

Vay c6 tat ca 1- A2 +2.6- A2 s6 can tim.
Chon dap an @ O

) (1Y
Cau 6. Tim sb6 hang diing gitta ctia khai trién (\5ﬁ + \5/5) .
T
A. Va2 B. Ciyz/x. C. Cf, Va2 D. C8z/x.
Loi giai.
1Y’ 3/\9 5 3/ 2
I (V)" = Cjp Va2

Chon dap an @ O

Khai trién c6 tat ca 11 s6 hang nén sb hang & giita ting v6i k = 5. S6 hang d6 1a C3,- (

Cau 7. C6 dau va chi ré mai 4 ngudi ban ding thanh mot hang dé chup anh cting véi minh. C6 bao nhiéu
cach xép hang néu co dau ding & phia bén trai chi ré?
A. 240. B. 360. C. 480. D. 600.
Loi giai.
Ta danh s6 6 vi tri dé xép 6 ngudi tit 1 dén 6 theo thit tu tir trai sang phai ctia ngudi chup anh.
— Trudng hgp 1: Cha ré ding & vi tri s6 1.
Khi d6 c¢6 5 cach xép co dau va 4! cach xép 4 ngudi con lai.

— Trudng hgp 2: Chi ré ding & vi tri s6 2.
Khi d6 c6 4 cach xép co dau va 4! cach xép 4 ngudi con lai.

— Truong hgp 3: Cha ré ding & vi tri s6 3.
Khi dé c6 3 cach xép c¢o dau va 4! cach xép 4 ngudi con lai.

— Trudng hgp 4: Cha ré ding & vi tri s6 4.
Khi d6 c6 2 cach xép c¢o dau va 4! cach xép 4 ngudi con lai.

— Truong hgp 5: Cha ré ding & vi tri s6 5.
Khi d6 c6 1 cach xép co dau va 4! cach xép 4 ngudi con lai.

Vay c6 tat ca 4!+ (14+2+ 3+ 4+ 5) = 360 cach xép.
Chon dap an O
Cau 8. (6 bao nhiéu s6 nguyén khong 16n 100 chia hét cho 4 hoac cho 6.

A. 16. B. 34. C. 17. D. 33.
Loi giai.

— Cac s6 nguyén khong 16n 100 chia hét cho 4 c¢6 dang 4k < 100, k € Z = k < 25, k € Z.
Suy ra truong hgp nay cé 26 sb.
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. . 50
— Céc s0 nguyén khong 16n 100 chia hét cho 6 ¢6 dang 6k < 100, k € Z = k < 3 keZ.
Suy ra truong hgp nay cé6 17 sb.
. . 25
— Céc s0 nguyén khong 16n 100 chia hét cho cad 4 va 6 ¢6 dang 12k < 100, k € Z = k < 3 keZ.
Suy ra truong hgp nay c6 9 sb.

Vay c6 tat cd 26 + 17 — 9 = 34 s6 thoa yéu cau.

Chon dap an @ O
Cau 9. C6 bao nhiéu cach xép céac chit a, b, ¢, d thanh mot day sao cho chit b khong di lién sau chit a?

A. 15. B. 16. C. 18. D. 17.
Loi giai.

S6 cach xép tuy ¥ 1a 4!
S6 cach xép b di lién sau a 1a 3 - 2!
Vay s6 cach xép b khong di lién sau a 13 4! — 3 - 2! = 18.

Chon dap an @ ([
Cau 10. Mot da giac 16i n canh c6 bao nhiéu duong chéo?
- 9 1
A, n(n—3). p. 23 c tr-2 p, 21
2 2 2
Loi giai.
Da giac ¢6 n canh nén c6 n dinh. Qua 2 dinh néi véi nhau thi duge 1 dudng. Suy ra téng s6 dudng chéo va sb
. -3
canh 1a C2. Vay s6 duong chéo 13 C2 —n = n(nQ)
Chon dap an (Il
Cau 11. C6 bao nhiéu s6 nguyen duong khac nhau cé 7 chit s6 sao cho tdng céc chit s6 ciia né 1a sé chin?
A. 105 B. 9-10°. C. 9-5-10°. D. 8-5-10°.

L3 giai.
Goi s6 can tim la abedefg.

Vi tri a ¢6 9 céch chon (a # 0).

Céac vi tri b, ¢, d, e, f, mdi vi tri ¢6 10 cach chon.
Vi tri g:

— Néua+b+c+d+e+ f1asd chin thi g ciing chn nén g ¢6 5 cach chon.
— Néua+b+c+d+e+ f1asdlé thi g ciing 1é nén g c6 5 cach chon.

Suy ra g ¢6 5 cach chon.
Vay ¢6 9-10° - 5 s6 thoa man diéu kien dé bai.

Chon dap an @ O
Cau 12. Ti cac chits6 1, 2, 3, 4, 5. C6 bao nhieu s6 c6 3 chit s6 khac nhau nam trong khoang (300; 500)?

A 2. A% B. A% C. A} D. A}
L3 giai.

Ban goi tap céc s6 can tim c6 dang la abe.
Vi can lap ra céac s6 c¢6 3 chit s6 khac nhau nam trong khoang (300, 500) nén a c6 2 cach chon (1a 3 va 4); be
c6 A2 cach chon.
Vay c6 thé lap dugc 2 - A2 s6.
Chon dap an @ O
Cau 13. Tit céac chit s6 1, 3, 5, 6, 7 ¢6 thé lap dude bao nhiéu s6 tu nhién c¢é céc chit s6 khac va 16n hon
60007

A. 2 A% B. A2 C. Ps. D. 2A3 + A2.
Loi giai.

— Trudng hdp s6 can 1ap c¢6 5 chit s6: c6 A2 s6.

— Trudng hgp s6 can 1ap c6 4 chit s6: ¢6 2 cach chon chit s6 hang nghin v A3 cach chon 3 chit s6 con lai.
Suy ra c6 2 - A3 sb.
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Vay c6 tat ca 2A3 + A3 sb.
Chon dap an @ [l
Cau 14. C6 bao nhiéu s6 gom 5 chit s6 ma 3 chit s6 sau déu nhé hon 6, con 2 chit s6 dau khong nhé hon 6
trong d6 cac chit s6 déu khac nhau?

A. 1440. B. 1442. C. 1444. D. 1446.
Loi giai.
Goi s6 can tim 1a ajazazazas (ay # 0).

— Vi hai chit s6 dau khong nhé hon 6 nén ag, az € {6;7;8;9} do d6 c6 A2 cach chon ajas.
— Vi ba chit s6 sau déu nhé hon 6 nén as, a4, as € {0;1;2;3;4;5} do d6 c¢6 A} cach chon azazas.

Vay c6 tat cd A% - A3 = 1440 s6 can tim.
Chon dap an @ O

Cau 15. Cho P (z,y,2) la diém trong khong gian ba chic¢u véi cac thanh phan toa do la céc sé nguyén co 1
chit s6. Héi ¢6 bao nhiéu diém nhu vay?

A. 1000. B. 503. C. 879. D. 1001.
LaJi giai.
Ta co z, y, z € {0;1;2;3;4;5;6;7;8;9}. Do d6 c6 tat cad 103 = 1000 diém thdéa man diéu kien dé bai.
Chon dap an (A) O

Cau 16. Trong mot van ¢S vua gom nam va nit van dong vién, moéi van dong vién phai choi hai van véi ting
van dong vién con lai. Cho biét c6 hai van dong vién nit va s6 van van dong vién nam choi véi nhau hon sb
van ho choi véi van dong vién nit 14 66. Hoi c6 bao nhiéu van dong vien tham di gidi va s6 van tat ca cac van
dong vién da choi 1a bao nhiéu?

A. 13 van dong vién, 156 van. B. 12 van dong vién, 35 van.
C. 15 van dong vién 35 van. D. 15 van dong vién, 210 van.
Loi giai.

Goi n 1a s6 van dong vién tham dy gidi. Theo dé bai ta c6 s6 van dong vién nam 1a n — 2.
S6 van c¢o van dong vien nam choi v6i nhau 1a (n — 2)(n — 3).
S6 van ¢o van dong vien nam choi véi van dong vien nit 1a 4(n — 2). Theo dé bai ta c6 phuong trinh

(n—=2)(n—3)—4(n—2) =66
& n*—9n—52=0

n = 13 (nhan)

n = —4 (loai).

Vay ¢6 13 van dong vien tham dy gidi va ¢6 tat cad n(n — 1) = 156 van co.
Chon dap an @ O

Cau 17. Mot t6 ¢6 10 nam va 5 nit. Can lap mot ban dai dien gdm 4 ngusi. C6 bao nhiéu cach lap dé cé nhiéu
nhat 1a 2 ni?

A. C3C3, + CLC3, + C0,. B. 1260.
C. 1050. D. 215.
Loi giai.

Truong hop 1. Chon ban dai dién ¢6 4 nam, c6 C‘llo cach chon

Truong hop 2. Chon ban dai dién ¢6 3 nam va 1 nit, ¢ C%OC}) cach chon.

Truong hop 3. Chon ban dai dién ¢6 2 nam va 2 nit, c6 C%OCg cach chon.

Vay c6 tat cd Ciy + C3,CL + C2,C% = 1260 cich lap ban dai dién théa man yeu cau.

Chon dap an O

Cau 18. C6 3 loai cay va 4 ho trong cay. Hoéi ¢c6 may cach trong cay néu mdi hod trong mot cay va mdi loai
cay phai c6 it nhat mot cay duge trong?

A. 35. B. 36. C. 12. D. 15.
Loi giai.
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Theo yéu cau dé bai thi trong 4 ho sé c6 2 cay ciing loai va hai cay con lai khac loai, ap dung hoan vi lip ta
4! R . .

c6 o= 12 céach trong cho moéi truong hop. Vi ¢6 3 truong hgp tuong tng 3 loai cdy nén ¢6 tat ca 3-12 = 36

cach trong.

Chon dap an O

Cau 19. Trong mot ngan buodng trén xe lita c6 hai diy ghé doi mat nhau, mdi day c6 5 chd ngodi c6 danh sb.
Trong s6 10 hanh khach vao ngan d6 c6 4 ngudi mudn quay mit vé hudng tau di, ba ngudi mudn quay vé huéng
ngugce lai. Héi ¢6 bao nhiéu cach sap xép chd ngdi sao cho cac yéu té6 dé duge théa man?
A. 43200. B. 20000. C. 37500. D. 300.
Loi giai.
S&p xép 4 ngudi ngdi quay mit vé hudng tau di, c6 A# cach chon.
S&p xép 3 ngudi ngdi quay mat vé hudng ngude lai, c6 A céch chon.
Sap xép 3 ngudi con lai sap tiy ¥, ¢6 3! cach chon.
Vay c6 A} - A3 - 3! = 43200 cach sap xép.
Chon dap an @ O

3 n
Cau 20. Cho biét hé s ctia s6 hang thit 3 trong khai trién nhi thic <x2\/§+ ﬁ) bang 36. Hay tim sb
x

hang tha 7.
A. 842°\/x. B. C323V/x2. C. CiV/x2, D. C3z*\/x.
Loi giai.

Heé s6 ciia s6 hang thit 3 khai trién bing C2. Theo dé bai ta c6

2 =36
n!

< 2(n—2)!_36
< nn—1)=172
& nP-n-72=0

n =9 (nhan)
&

n = —8 (loai).

Ta dugc n = 9. Do dé s6 hang thi 7 clia khai trién 1a

citnvar () - sy

Chon dap an (A) O
1\ 40
Cau 21. Tim he s6 cia 23! trong khai trién ctia f(z) = (m + 2) .
x
A. C2,. B. %, C. C,. D. CJ,.
Loi giai.

S6 hang téng quat ctia khai trién c6 dang

k
kodo—k (LN _ Ak 40-3k
C40$ <x2> = C40$ .

Theo dé bai ta c6 40 — 3k =31 < k = 3.
Vay he s6 can tim 1a C3,.

Chon dap an @ ([l
4 6
Cau 22. Tim s6 nguyén duong x sao cho s6 hang thit 5 ciia khai trién [% +2V 2_1] bang 240.
A. 2. B. 3. C. 4. D. 1.

Lai giai.
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x>0

x # 4.
Theo dé bai ta c6

Diéu kien {

4 \? . 4
Cs <4) -(24\/2—1) = 240
/4
o 42T .24 9% =16
4—g2- o=2 _
o ot 9T =1
4 4
& 4- —-—=0
4—x x
= w2—4w+4:0
&S =2

Chon dap an @
. . . ; 1
Cau 23. Tim s06 nguyén duong = cho biéet trong khai trien <€/§ + 3—\/§
N 2 Z N 1
tr dau va hang tit thi 7 ké tit hang t cudi bang 6
A. 8. B. 10. C. 9.
Loi giai.

. . 6 1\°
Hang tit thit 7 ciia khai trién ké tit hang tit dau tien Ta CS (¢/2)"° <%) .

- ) 1\*°
Hang tit thit 7 clia khai trién ké tit hang tit cudi cting 1a C2~6 (%)6 (\3/§> .

Theo dé bai ta cé

() -9 ()

x—12 1

& 6(\3@) :W

T o

Chon dap an @

D.

6

11.

185

0

x
) ti 86 clia hang tit thit 7 ké tit hang

O

Cau 24. Tit mot tap thé 14 nguoi gdm 6 nam va 8 nit. Ngudi ta mudén chon mot t6 cong tac gom 6 ngudi.

Tim s6 cach chon néu trong td phai cé ci nam lan nit.
A. 2974. B. 2984. C. 2985.
Lai giai.
Chon 6 ngudi tit 14 ngudi c6 C§, cach chon.
Chon 6 ngusi tur 14 ngusi ma chi ¢6 nam thi cé Cg.
Chon 6 nguoi tit 14 ngudi ma chi ¢6 nit thi c6 CS.

D. 2975.

Vay chon 6 tit 14 ngudi trong d6 ¢6 ¢ nam 1an nit thi c6 C§,; — Cg — Cg = 2974 cach chon.

Chon dap an @

, 1 1 —1)”
Cau 25.1(}1;1 tri ctia tong S = CY —120; + §C% — et (n+)1 C" 1a
. . B. . C. . D.
n—+1 n-+ 2 n—1
Loi giai.
Ta c6
L L (1 )n+1 1
l—2)"de=— [(1—2)"d(1—2)=— = .
/( z)"de /( z)"d{1 =) notl o ntl
0 0
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Mat khac
(1-—2)"=C2 —Cla+C22% — ... 4 (—1)"Clz"
1 1 1 1 1
= /(1—x)"dx:/ngx—/C}Iazdx—f—/Ciﬁdx—-~+/(—1)"Cgazndx
0 0 0 0 0
1 o1 Loa ot 1og op (=" +11
il = Cpzly — 50z ’0+§Cnx ’o—"‘+m03$" lo
1 1 1 (—1)"
=C)—-Cp+-C2—--. cr.
< n+1 " 2"+3” +n+1"
1
Vay § = ——.
o n+1
Chon dap én@ ([
DAP AN BO DE 04
C 2. A 3. A 4. B 5. A 6. A 7.B 8. B 9. C 10. B
11. C 12. A 13. D 14. A 15. A 16. A 17. B 18. B 19. A 20. A
21. B 22. A 23. C 24. A 25. A
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BAI5. BO DE SO 5

Cau 1. Trén mit phiing c6 10 diém, trong dé 4 diém thing hang, ngoai ra khong c6 bat cit ba diém nao thing
hang. C6 bao nhiéu tam giac c6 ba dinh tai cac diém da cho?

A. G B. C3,. C. C3, - Ci. D. C3,.
Loi giai.
Co C‘;’O cach chon 3 diém trong 10 diém da cho, c6 C3 cach chon 3 diém trong 4 diém thing hang. Suy ra c6
3, — C3 tam giac.
Chon dap an @ O

Cau 2. Tir 10 nam va 5 nit ngudi ta chon ra mot ban dai dién gom 5 ngudi trong dé c6 it nhat 2 nam va 2
nit. C6 bao nhiéu cach chon néu cau A va c¢o B tit ch6i tham gia?

C. C2C3 + 2. D. C2,.
L&i giai.

C6 2 truong hop:
— 2 nam va 3 nit: ¢6 C3 cach chon 2 nam, C} céch chon 3 nit. Suy c6 C3C3 2 nam va 3 nit.
— 3 nam va 2 ni: ¢o Cg céch chon 3 nam, C?l cach chon 2 nit. Suy c6 CSCE 3 nam va 2 nt.

Vay ¢6 tat ca C3C3 + C3C2 cach chon.
Chon dap an @ O

Cau 3. Bang chit cai c6 26 ki ti trong d6 c6 5 nguyén am. C6 bao nhiéu chudi gom 6 ki ty trong d6 c¢6 3 phu
am khac nhau va 3 nguyén am khac nhau sao cho trong cac chit s6 d6 chia g va v?

A. C3C%6!. B. C3C3,6!. C. C3C%,. D. C3C3,.
Loi giai.
C6 CF hai nguyén am, C3, cich chon hai phu am, 6! cach sip xép 6 ki tu vita dude chon. Vay c6 tit ci
AZC7A3A3, = C3(C3,6! chudi.
Chon dap an (A) O

Cau 4. C6 90 phiéu duge danh s6 tit 1 dén 90. Tinh s6 cach rat ra 5 phiéu cing mot lic sao cho ¢6 it nhat 2
phiéu c6 s6 thit tu 1a 2 s6 lien tiép.

A. C3, B. C3,. C. G, + C3. D. C3, — CZ.
Loi giai.
Gia stt cac phiéu duge chon cé s6 thit tu 1a a1, a0, a3,a4,a5 val < a1 < as < az < ag < as < 90.
Ta xét truong hgp khong ton tai hai phiéu nao c6 s6 thit ty 1a hai sd lién tiép. Méi truong hgp nhu vay tuong
ing véi bo (a1, ag, as, aq, as) théoa méan

1<a1<a2<a3<a4<a5<9OVaai+1—ai>2,i:1,4 (1)
bat by = a1, = a9 — 1,b3 = a3 — 2,by = a4 — 3,b5 = a5 — 4, ta cod
1<b1<b2<bg<b4<b5<86vabi+1—bi21,i:m (2)

Ta thiy s6 cach chon bo (ai, ag,as, as,as) thoa man (1) bang s6 cach chon bo (b1, ba, b3, by, bs) thoa man (2)
va bing Cg4. Vay c6 C3, — O3 cach rit phiéu.

Chon dap an @ O
Cau 5. C6 bao nhiéu cach chia 3 thay gido day toan vao day 6 16p 12, mdi thay day ding 2 16p?

A. C2. B. C2. C. 22, D. C2+C3.
Loi giai.

Thay giao thit nhit c6 C2 cach chon 16p, thay thit hai c6 C3 cach chon 2 16p trong 4 16p con lai, thiy thit ba
¢6 1 cach chon 2 16p con lai. Vay c6 cach CgCi chia 16p.
Chon dép 4n (C) O
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Cau 6. Cho P(z,y, 2) la diém trong khong gian ba chiéu véi cac toa do 1a s6 tu nhién chi c6 mot chit s6. Hoi
c6 thé lay mot hé gom nhiéu nhat bao nhieu diém nhu vay sao cho khong cé bat ct hai diém nao ciing nim
trong mot miit phéng vuong goc véi truc Ox?

A. 1000. B. 10. C. 10000. D. 100.
Lo giai.
Hai diém (21,91, 21) V& (72,2, 22) khong cling ndm trong mit phang vuong géc vé6i Oz khi 21 # 2. Vay mdi
hé ¢6 nhiéu nhat 10 diém.

Chon dap an 0

Cau 7. Cho hai dudng thing a va b cit nhau tai M. Trén a lay 9 diém phan biét khac M, trén b lay 10 diém
phan biét khac M. Hai tit 20 diém da cho lap dugc bao nhiéu tam giac?
A. C3,. B. C3, - C3, — C3,. C. C3,—C3 —C3,. D. 9C2, + 10C%,.
Loi giai.
C6 (3, cach chon 3 diém trong 20 da cho, c¢6 C3, cach chon 3 diém trén a, C3; cach chon 3 diém tréen b.
Suy ra lap duge C3, — C3, — C3; tam giac.
Chon dap an @ ([

Cau 8. Ba ban A, B,C ciing dén nha ban D muon sach. Ban D c6 9 quyén sach khac nhau, trong d6 c6 8
quyén sach hoc vi mot cudn tiéu thuyét. Ban B mugn 2 quyén, C' mubén muon 3 quyén. Ban A muon 2 quyén
trong dé c¢6 mot cudn tiéu thuyét. Héi ban D c6 bao nhiéu cach cho muon?

A. CiC3. B. C3CZC3. C. CiC2cs. D. 3CLC2C3.
Loi giai.
Ban A c¢6 8 cach chon, sau khi ban A chon ban B ¢6 C% céch chon, sau khi ban A va B chon ban C' ¢6 Cg cach
chon. Vay ban D c6 SCgCg cach cho muogn.
Chon dap an @ O

Cau 9. Cho hai duong thing song song. Trén dudng thing thit nhat ta lay 10 diém. Tren duong thing thi 2
ta lay 20 diém. C6 bao nhiéu tam gidc tao bdi cac diém da cho?

A. 20C3, + 10C3,. B. 10C%, + 10C%,. C. C3,. D. 10C3, + 20C%,.
Loi giai.
C6 O3 céch chon 3 diém bat ki, C3, cach chon 3 diém trén dudng thang thit nhat, C3, cch chon 3 diém trén
duong théng thit hai. Vay c6 C3, — C3, — C3, = 10C3, + 20C3, tam giac.
Chon dap an @ O

Cau 10. Ti cac chit s6 0,1,2,3,4,5 lap duge bao nhiéu s tif nhién ¢6 5 chit s6 doi mot khac nhau trong do
c6 hai chit s6 3 va 4 khong ditng canh nhau?

A. 576. B. 444. C. A} — A} -18. D. Két qua khac.
Lo gidi.
Goi X 1a tap cac chinh hop chap 5 ctia tap {0;1;2;3;4;5}, Y 1a tap con clia X gom tat cd cac chinh hgp ma
0 ding dau, Z la tap con ctia X gom tat cd cdc chinh hop duge 1ap tur {0;1;2;3;4;5} trong d6 3,4 ditng canh
nhau va chit s6 ditng dau khac 0.
Taco |X| = A2, |Y| = Al
Gia st ajazagasas € Z. Néu a; = 3 hodc a; = 4 ¢6 2 cach chon vi tri ctia 3 va 4, A} cach chon va sip xép cac
chit s6 con lai. Néu a1 # 3 va a1 # 4 thi ¢6 3 cach chon a1, ¢6 6 cach chon vi tri clia 3 va 4, A% cach chon va
sap xép cac chit s6 con lai. Vay |Z| = 2A3 + 3 - 6A3 = 156.
Suy ra s6 cic s6 tu nhién can tim 1a | X| — Y] — |Z] = A2 — A} — 156 = 444.
Chon dap an @ ([

Cau 11. Cho céc s6 ty nhién 0,1,2,3,4,5. C6 bao nhiéu s6 ¢6 4 chit s6 khac nhau sao cho luoén c6 mit chit s6
4 va chit s6 hang nghin 1a 57

A. 3A% B. 4A%. C. A} D. 4A3.
Loi giai.
Chit s6 hang nghin 14 5 nén c6 3 cach chon vi trf cho s6 4, A% céch chon va sip xép cac chit 6 con lai. Vay c6
tat ca 3A% sd.
Chon dap an @ O
Cau 12. Cho cac chit s6 0,1,2,3,6,7. Lap dudc bao nhiéu s6 tu nhién chin c6 4 chit s6 khiac nhau va mot

trong hai chit s6 dau tién 1a 77
A. 36. B. 48. C. 57. D. 66.
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Lai giai.

— Xét truong hgp chit s6 cudi 1a 0. C6 2 cach chon vi tri ctia chit s6 7, A7 céch chon va sdp xép cac chit 6
con lai. Suy ra c6 2A% = 24 6.

— Xét trudng hop chit s6 cudi 1a 2 hogic 6. C6 2 cach chon chit s6 cudi. Néu chit s6 dau 1a 7, c6 A2 cach chon
VA SAp xép céc chit s6 con lai. Néu chit s6 thit hai 14 7 thi ¢6 3 cach chon chit s6 dau, 3 cach chon chit s6
con lai. Suy ra c6 2(A% + 3 - 3) = 42 sd.

Vay c6 tat ca 24 + 42 = 66 sb.
Chon dap an @ O

Cau 13. C6 bao nhiéu ngusi tham gia vio cuoc dau cd theo thé thiic vong tron mot lugt, biét ring cudc dau
c6 tat cad 84 van va c6 hai ngudi bd cuoc sau khi mdi ngusi da dau dang ba van?
A. 13. B. 14. C. 15. D. 16.
Loi giai.
Goi n 1a s6 ngudi tham gia (n € N*), hai ngudi b6 cuoc 1a A va B. C6 hai truong hgp xay ra

— A da dau v6i B. Trong 84 van c¢6 79 van khong c6 A, B tham gia. S6 van khong c6 A, B tham gia la
(n—2)(n—3)
— Suy ra

—N(n — +
W — 79 e = 5\2/@ (khong théa méan).

— A chua dau v6i B. Trong 84 van c6 78 van khong c¢6 A, B tham gia. S6 van khong c¢6 A, B tham gia la

=20 =3) ¢
2
— N (n— — 15
(n-2n-3) . [n |
2 n = —10 (loai).
Vay s6 nguoi tham gia 1a 15.
Chon dap an @ ([l

Cau 14. C6 10 duong thang, trong dé c6 4 dudng thing song song véi nhau va khong cé bat ctt 3 dudng nao
dong quy, héi ching cit nhau tai bao nhieu diém?

A. 39. B. 40. C. 41. D. 42.
Loi giai.
Goi 4 duong thang song song 1& a1, as, as, as, cac dudng thing con lai 1a by, ba, ..., bg. Mdi dudng thing b; cit

aj tai mot diém. Suy ra tong sb giao diém cac dudng thang b;,i = 1,6 cat cdc duong thang aj,j = 1,4 1a 24.
Téng s6 giao diém cac dudng thang b;,i = 1,6 cat nhau la C2 = 15. Vay cac dudng thang da cho cit nhau tai
24 + 15 = 39 diém.

Chon dap an (A) O

Cau 15. Tit cac chit s6 1,2,3,4,5. Tinh tong tat ci cac sd ¢6 5 chit s6 khac nhau dude tao thanh tit cac sd
trén.
A. 66666. B. 7999920. C. 3333300. D. 3999960.
Loi giai.
Goi S 1a tap hgp tat ca cac s6. Ta sap xép tat ca cac phan ti ciia S dang

12345
21435
45321

54321
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Trong mbi cot mdi chit s6 1,2, 3,4, 5 xuit hién 4! = 24 lan cho nén tong cac chit s6 ctia mdi cot 1a
24(1 + 2+ 3+ 4+ 5) = 360.

Ta thyc hién cong nhu sau : Téng cot thit 5 bing 360 viét 0 nhé 36, tong cot thi 4 bang 360 cong them 36
bing 396 ta viét 6 nhé 39, tong cot thit 3 biang 360 cong thém 39 bing 399 ta viét 9 nhé 39 tong cot thit 2
bing 360 cong them 39 bing 399 ta viét 9 nhé 39, téng cot thit nhat bing 360 cong them 39 bing 399 ta dugc
két qua 3999960.

Chon dap an @ O

Cau 16. Mot 16p hoc ¢6 51 hoc sinh gom 29 hoc sinh nit va 22 nam. C6 bao nhiéu cidch bau mot ban can sy
gom 5 ngudi néu cau Huy v ¢6 Thuc phai lam viéc chung mdi chiu?
A. C3,. B. Cj,. C. Ci,. D. Cy+ Cl.
L3 giai.
Trudng hop 1: Cau Huy va ¢6 Thuc cing lam viéc trong ban can su.

— Chon cau Huy va c¢6 Thuc vao ban can sy 16p c6 1 cach.

— Chon 3 hoc sinh vao 3 vi tri con lai trong ban can su I6p c¢6 ng.
Do d6 ¢6 1-C3y = C3y cach.

Trudng hop 2: Cau Huy va ¢6 Thuc khong cung lam viéc trong ban cén suy.

Chon 5 hoc sinh tir 49 hoc sinh (b6 cau Huy va ¢6 Thuc ra) vao ban can sy 16p ¢6 Cig céch.

Vay ¢6 Cjy + C3g cach chon thoa yeu cau dé bai.

Chon dap an @ O

Cau 17. Mot 16p hoc ¢6 51 hoc sinh gom 29 hoc sinh nit va 22 nam. C6 bao nhiéu cidch bau mot ban can sy
gdm 5 ngudi néu cau Huy va ¢o Thuc khong thé lam chung v6i nhau?
A. CY. B. Ci,. C. C3,. D. -C3, — Ci,.
Loi giai.
Co Cgl cach chon ban can sy va co Cf’lg truong hgp cau Huy va c6 Thuc cung tham gia vao ban can suy.
Vay c6 -C2; — Cy cach chon thda yeu cau bai toan.
Chon dap an @ O

Cau 18. Trong mit phang cho 5 diém. Gia sit trong cac dudng thang ndi timg cip diém trong 5 diém nay
khong c6 cap duong thing song song, vuong goc hay trimg nhau. Qua mdi diém ta ké cac duong thing vuong
gbc voi tat ca nhitng duong thing c¢6 thé dung dugce bing cach ndi timg cap diém trong 4 diém con lai. Tim s6
giao diém ctia cac dudng thang vuong goc do, khong ké 5 diém da cho, nhiéu nhat 1a bao nhieu?

A. 320. B. 330. C. 20. D. 15.
Loi giai.
Duong théng can dyng la duong thing di qua 2 diém nén c6 C% = 10 duong thing.
Qua mdi diém A chéng han, c6 C} = 4 duong thang. Do dé c6 6 dudng thang khong di qua A.
Vay tit A ¢6 C2 — C} = 6 duong thing vuong goc.
Xét hai diém bat ky B # A. Cac dudng thing vuong goc tit B xudng cac duong thang qua A cit tat ca cac
dudng thang vuong géc ha tit A. C6 3 duong thing qua A ma khong qua B. Vay tit B ta ha dudc 3 duong
vuong goc v6i 3 dudng thang dé. Ba duong thing vuong géc nay cit 6 duong thing vuong goc ha tir A tai
3.6 = 18 diém.
Ha tit B con c6 3 dudng thang vuong géc nita, mdi dudng nay sé cat 5 dudng vuong géc ha tit A (n6 song song
v6i mot duong con lai).
Vay ¢6 3 -5 = 15 giao diém.
Vay c6 tong cong 10 - (18 4 15) = 330 giao diém.
Nhung ctt mdi 3 giao diém lai tao thanh mot tam gidac ma 3 dudng cao ctia né la 3 duong vuong goc da xét.
Vay, céc tric tam clia cac tam gidc nay duge ké 3 1an. S6 céc tam giac dugce tao thanh la Cg = 10.
Vay s6 giao diém nhiéu nhat c6 thé 1a 330 — 10 = 320.
Chon dap an @ O

o n 2 Z S
Cau 19. Trong khai trién nhi thic (m’% + mf%) . Hay tim s0 hang khong phu thuoc z, biet rang C] +

cnl4Cn?2 =19
A. C3,. B. C$,. C. C,. D. C%,.
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Loi giai.
Diéu kién: 2 < n € Z.

. 1 _9 n(n—1) n=12 . .
Ta c6: Cr +Cr— 4+ Cp :79<:>1+n+T:79<:> 13.Tanhann:12V12§n€Z.
n

12
Khi d6 ta c6 khai trién: (m{’/f + x7%> .

48k | 112

. 12—k k
S6 hang thit k + 1 trong khai trién Ia Tyyq = CF, - (:ﬁ) : (ff) = Ch, 2B
a8k 112

S6 hang khong phu thuoc z tng vé6i T + - 0 k=T.

Vay s6 hang khong chita x 1a CT,.
Chon dap an @ O

. 3\ "
Cau 20. Trong khai trien nhi thic <§ + ) . Tim hang t doc lap vdi .
T
A. 0{2. B. C‘;’Q. C. CEfQ. D. C?Q.
Loi giai.

, 12—k /3\F
S6 hang thit k + 1 trong khai trién 1a T}, = CF, - (g) : <x> = CFk, - 3212 122k

S6 hang khong chita z tng véi 12 — 2k =0 < k = 6.
Vay s6 hang khong chita = trong khai trién tren 1a CS,.

Chon dap an @ O
Cau 21. Tinh A = CL —2C2 +3C3 —4C4 + ... + (=1)" . nC7.

A 1. B. (—1)". C. 0. D. —1.
Loi giai.

Ap dung cong thitc kCE = nCi:i ta dudc:
A=nCl | —nCL_ 1 +nC2_| —nC3_ 4+ -+ (-1)" 'nC'{ =n(1-1)"""=0.

Chon dap an @ O
1 92 10
Cau 22. Cho khai trién nhi thic: <3 + 3:U> =ag+a1x+- -+ agr? + ajox'’. Tim s6 hang az, 16n nhat.
28 27 29 26
A. @Cffo. B. @Cio- C. @cg’o. D. @C%.
Loi giai
1 2\ 1 1 10 1
- 1 2
) ar > a Ck ok > Ck+12k+1 — >
Ta c6: a, lénnhatkhi{ b= Ok <:>{ ]10 k_ ]1€0_1 vl & ;0 k 1 k+1
ag 2 k-1 Cip2" > Ciy 2 LN
k— 11—k
19 22
@ggkgg:k:HkEN,ngglo).
27
Vay maxay = a7 = 3T0CIO'
Chon dap an @ O

Cau 23. Mot doi van nghé c6 10 ngudsi trong d6 cé 6 nit va 4 nam. C6 bao nhiéu cach chon ra 5 ngusi ma
trong d6 khong c6 qua 1 nam?
A. 4CE + C3. B. C3C} + C3. C. Cicl+ . D. C2C} + C3.
Loi giai.
Trudng hop 1: Chon 1 nam va 4 nit c6 4C§.
Trudng hop 2: Chon 5 nit ¢6 Cg.
Theo quy tic cong c6 4C¢ + C3.
Chon dap an (A) O
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. 26 25 24 23 22 2 1
Cau 24. Tinh téng S = Tcg + Ecé + gcg + ch + gcg + gcg + 702.
37— 28 38 — 27 37— 27 37— 27
A —— B. ——. C. —— D. ——.
Loi giai.
Xét khai trién: (z 4 2)% = €220 + C§2%z 4+ C224% + C2234° + Ch2%2 + 3225 + Caf.
1 1

Suy ra / (+2)% dz = / (Cg26 + Ci2%x + C2242% + €232 4 2%t + C222° + Cgac6) dz
o 0

(x+2) x? x3 xt x5 28 z’

e 9267 + 0(1525? + C§24E + 02237 + C§22€ + 022E + 027

3T—27 26 2° 24 23 22 2 1
=—Cl4+=Ct+=C2+=—C3+ —Cs +=C2 4+ =C8.

7 [Ty Tyt e T e T gt T e
Chon dap an @ O
Cau 25. Cho khai trién bicu thiic

z—1 _z\" 0 z—1\" 1 a1\l __ o n o—2\"
(22 +2 3) :Cn(22> +Cn<22) 23+-~~+Cn(2 3)

1

(n 14 6 nguyen duong). Biét rang trong khai trién d6 C3 = 5CL va s6 hang thit tu bing 20n. Tim n va z.
A z=4n="T. B z=7"n=4 C. z=6;n=3. D z=5n="T.

Loi giai.

Diéu kien: 3<n € Z.

Tit phuong trinh C3 = 5CL ta tim duge n = 7.

S6 hang tht tu bang 20n nén C3 (2”%1)4 : (2*%)3 =20 72 ?=2 =4

Chon dap an @ ([l

1. C 2.C 3. A 4. D 5.C 6. B 7.B 8. C 9.D 10. B
11. A 12. D 13. C 14. A 15. D 16. D 17. D 18. A 19. C 20. D
21. C 22. B 23. A 24.D 25. A
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DANG 0.1. Bai toan chia hét

Bai 1. Tt cac chitsb 1, 3, 4, 8 1ap cac s ty nhién c6 sau chit so, trong dé chit s6 3 c¢6 mit ding ba lan,

cac chit s6 con lai c6 mat ding mot lan. Trong cac s6 dude tao thanh néi trén, chon ngdu nhién mot s6.
. P P 2z . z 1
Tinh xac suat dé so6 duge chon chia hét cho 47 DS: P=—.

ot

Loi giai.

Goi s6 ¢6 6 chit s6 ma trong d6 chit s6 3 ¢c6 mit ba lan va cac chit s6 con lai c6 mit ding mot lan 1a abedef
véia, b, c,d, e, fe€{l,3,4,8}.

S&p xép chit s6 3 vao 3 trong 6 vi trf, c6 C§ cach. Sap xép 3 chit 86 1; 4; 8 vao 3 vi tri con lai ¢6 3! cach. Vay
c6 tat cd CF x 3! = 120 sb.

Mot s6 chia hét cho 4 khi va chi khi hai chit s6 tan cling tao thanh mot sb chia hét cho 4.

Trong cac s6 trén, s6 lay chia hét cho 4 c6 tan ciing la 48, 84. Trong mdi trudng hop c6 C3 = 4 cach sip xép
chit s6 3 va 1 vao 4 vi tri con lai, suy ra c¢6 8 s6 chia hét cho 4.

Goi A 1a bién cb “S6 1ay ra chia hét cho 4”. Vay s6 cac két qua thuan 1gi cho A 1a |Q4| = 8.

S6 phan tit ctia khong gian mau la || = 120.

. . Q 8 1
Xac suat cua bién c6 A 1la P(A) = [2al =. O

T 120 5

Bai 2. Goi A 1a tap hop céac s6 tit nhién c6 chin chit s6 doi mot khac nhau. Chon ngau nhién mot s6 ti

nhién thuoc vao tap A. Tinh xac suat dé chon duge mot s6 thuoc A va s6 dé chia hét cho 3. Ds: p = ;—;

Loi giai.
Tru6c hét ta tinh n(A). Véi s6 tu nhién c6 9 chit s6 doi mot khac nhau thi chit s6 dau tién c6 9 cach chon va
c6 AS cho 8 vi tri con lai. Vay n(A) =9 x AS.

Gia st B = {0;1;2;...;9} ta thay tong cAc phan tit ctia B bing 453 nén s6 c6 chin chit s6 doi mot khac nhau
va chia hét cho 3 s& dugc tao thanh tit 9 chit s6 ctia céc tap B\ {0}, B\ {3}, B\ {6}, B\ {9} nén sb6 cac s6
loai nay 1a AJ +3 x 8 x A

AJ+3x8x A8 11

Vay xac suat can tim 1a P = = —. O
o 9 x A3 27
Bai 3. Goi S 1a tap hgp cac ude s6 nguyén duong ciia s6 43200. Liy ngau nhién hai phan tit thuoc S.
Tinh xac suéat lay dugc hai phan tit 1a hai s6 khong chia hét cho 5. DS: P = 2%‘
L giai.

Ta c6 43200 = 26 x 33 x 52,
M&i u6c nguyen ducng ctia s6 43200 13 mot sb6 c6 dang 2 x 37 x 5, trong d6 i € {0;1;...;6}, j € {0;1;2;3},
k € {0;1;2}.
S6 u6c nguyen duong bang s6 bo (i, j, k) duge chon tir 3 tap trén. Suy ra s6 cach chon bo (i, j, k) tit 3 tap trén
14 7 x 4 x 3 = 84 cach, nén sb phan tit ctia S 1a 84. C6 CZ, cach chon ngiu nhién hai phan tit thuoe S.
Mbi uéc nguyen duong khong chia hét cho 5 clia s6 43200 1a mot s6 c6 dang 2¢ x 37 x 5°. Suy ra s cac udc clia
43200 khong chia hét cho 5 trong tap S 14 7 x 4 = 28. Do d6 c6 C%g cach lay hai phan tit thuoe S ma khong
chia hét cho 5.

Ci 9

Suy ra xac suat lay dugce hai s6 khong chia hét cho 5 trong S 1a P = o =33 O
84

Bai 4. Titap A = {0;1;2;3;4;5;6;7} c6 thé lap dugce bao nhiéu s ty nhién c¢6 6 chit s6 khac nhau doi
mot sao cho cac s6 nay 1a s6 18 va chit s6 ding & vi tri thit 3 luon chia hét cho 67 DS: 640.

193
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Loi giai.
Goi s6 can tim 1a: n = ajasazaszasag. Ta c6 hai truong hgp 1a

— TH1: a3 = 0.
Do n 1é nén ag c6 4 cach chon, a; c6 6 cich. Chon 3 chit s6 con lai ¢6 Ag cach.

— TH2: a3 = 6.
Do n 18 nén ag c6 4 cach chon, aj c6 5 cach. Chon 3 chit s6 con lai ¢6 Ag céch.

Vay 6 S =4 x6x A +4 x5 x A = 2640 sb. O

Bai 5. Trong tap hop cac s6 tu nhién c6 4 chit sé ta chon ngiu nhién mot sé. Tinh xac suat dé chon
duge mot s6 chia hét cho 7 va chit s6 hang don vi bang 1. PS: P =

Loi giai.

Sé cac s6 tu nhién cé 4 chit s6 1& 9999 — 1000 + 1 = 9000.

Gia stt s6 tu nhién c6 4 chit s6 chia hét cho 7 va chit s6 hang don vi bang 1 1a abel.

Ta ¢6 abcl = 10abc + 1 = 3abc + Tabe + 1 chia hét cho 7 khi va chi khi 3abc + 1 chia hét cho 7. Dt
_ - h—1 P

3abc+1="Th < abc = 2h + la s0 nguyén khi va chi khi h = 3t + 1.

— 98 997 .
Khi do6 ta dugce abc:7t—|—2$100§7t—|—2§999<:>7 §t§7<:>t€{14;15;...;142}, suy ra soO cach

chon ra t sao cho s6 abcl chia hét cho 7 va chit s6 hang don vi bang 1 1a 129.

PN 129 43
Vay xac suat can tim la: P = —— = ——. O
9000 3000
Bai 6. Goi A 1a tap hop tat ca cac s6 tir nhién c6 5 chit s6. Chon ngau nhién mot so tit tap A, tinh xac
suat dé chon dugec mot s6 chia hét cho 7 va chit s6 hang don vi bing 1. DS: P ~ 0,015.
Loi giai.

Sé cac s6 tu nhién cé 5 chit s6 1& 99999 — 10000 + 1 = 90000.

Gia stt s6 tu nhién c6 5 chit s6 chia hét cho 7 va chit s6 hang don vi bang 1 14 abedl.

Ta c6 abcdl = 10abed + 1 = 3abcd + Tabed + 1 chia hét cho 7 khi va chi khi 3abed + 1 chia hét cho 7. Dat
- h—1 .

3abecd +1 =Th & abed = 2h + la s0 nguyén khi va chi khi h = 3t 4 1.

— 998 9997
Khi d6 ta dugc abed = Tt + 2 = 1000 < 7t + 2 < 9999 < — <t< — &t € {143;144;...;1428}, suy ra

s6 cach chon ra t sao cho s6 abedl chia hét cho 7 va chit s6 hang don vi bang 1 1& 1286.
L 1286 643
ay xa at can tim la: P = ——— = ——— =~ 0,015. [l
Vay xac suat can tim la 90000 — 25000 0,015

Bai 7. T cic chitsd 0, 1, 2, 3, 4, 5 1ap cac s6 tif nhién c6 ba chit s6 doi mot khac nhau. Lay ngau nhién
mot s6 vira lap. Tinh xéc suat dé lay dugce sé khong chia hét cho 3. DS: P =0,6.

Lai giai.

— Tim s6 c6 ba chit s6 khac nhau 1ap tit tap E = {0;1;2;3;4;5}. S6 can tim ¢6 dang abe, chon a c¢6 5 céch,
chon 2 s6 trong 5 s6 con lai ctia E dé xép vao hai vi trf b, ¢ ¢6 AZ cach. Vay c¢6 5 x A2 =100 sb.

— Tinh s6 lap dugc chia hét cho 3. S6 can tim c6 dang abe, v6i a + b+ c: 3.
Xét cac tap con gom 3 phan tit ctia tap E, ta thay chi c6 cac tap sau thoéa man diéu kién téng cac chit sd
chia hét cho 31a Ay = {0;1;2}, Ay = {0;1;5}, A3 = {0;2;4}, Ay = {0;4;5}, A5 = {1;2;3}, Ag = {1;3;5},
A7 ={2;3;4}, Ag = {3;4;5}.
Khi a,b,c € A1, Ay, A3, A4 mdi truong hgp 1ap duge 4 s6 thoéa man yéu cau.
Khi a,b,c € As, Ag, A7, Ag mdi truong hop lap duge 6 s6 théa man yéu cau.
Vay c¢6 4 x 4 + 4 x 6 = 40 s6. Suy ra s6 khong chia hét cho 3 1a 100 — 40 = 60 so.
60

X4 it can tinh 1a P = — =0, 6. O
aC Suat can tin a 100 s



195

Bai 8. T cic chits6 1, 2, 3, 4, 5, 6, 7, 8 lap cac s6 tu nhién c6 tam chit s6 doi mot khac nhau. Lay

ngau nhién mot sé vita lap. Tinh xac suat dé lay dugc s6 chia hét cho 1111. DS: P = %5.

Loi giai.
Ta c6 s6 phan tit clia khong gian mau n(Q) = 8!.
Gia st sO6 tu nhien n = ajagasasbibobsby chia hét cho 1111 trong dé ai, as, as, ag, by, ba, bs, by thuodc

. n:9 . _
{1;2;3;4;5;6;7;8}. Tac61+2+3+---+8=36:9 = = n:9999. Dat x = a1azasays, y = b1babsby =
n:1111
n =10 +y = 9999z + = + y.

719999 = x4+ 159999, vi 0 < 2 4y < 2 x 9999 nén z + y — 9999.

Suy ra a; + by = as + by = a3z + b3 = ag +bg = 9. C6 4 cap s6 c6 tong bang 9 1a (1;8), (2;7), (3;6), (4;5).

C6 4! cach chon ciip sb trén, mdi cap s6 ¢6 2 hoan vi nén c6 4! x 2% s6 chia hét cho 1111.

Goi A la bién cb “S6 ty nhién duge 1ay chia hét cho 11117, suy ra n(A) = 4! x 2%, Xac suat ciia bién c¢6 A la

1

Bai 9. Mot hop dung 20 vién bi khac nhau duge danh s tit 1 dén 20. Lay ba vién bi tit hop trén roi
cong so6 ghi trén do lai. Hdi c6 bao nhiéu cach lay dé két qua thu dugc 1a mot sé chia hét cho 3. Ds: 384.

L& giai.
Ta chia 20 sb tit 1 dén 20 thanh ba nhém sau:

— A ={3;6;9;11;15; 18}. Nhém chia hét cho 3, n(A) = 6.
— B ={1;4;7;10;13;16; 19}. Nhém chia cho 3 du 1, n(B) = 7.
— C =1{2;5;8;11;14;17;20}. Nhom chia cho 3 du 2, n(C) = 7.
Tong 3 s6 da cho chia hét cho 3 c¢6 bén trudng hgp sau:
TH1. 3 s6 thuoe A. C6 C} = 20 céch chon.
TH2. 3 s6 thuoc B. C6 C2 = 35 céch chon.
TH3. 3 s6 thuoc C. C6 C2 = 35 céch chon.
THA4. 1 s6 thuoc A, 1 86 thuoe B, 1 6 thuoe C. C6 Cf x C: x C =294 céch chon.

Vay tat ca c6 20 + 35 + 35 + 294 = 384 cach chon s6 thda man yéu cau deé bai. O

Bai 10. Goi S 1a tap hgp céac s6 tu nhién c6 8 chit s6 doi mot khac nhau. Chon ngau nhién mot s6 tu
nhién thudc vao tap S. Tinh xéc suit dé chon duge mot sé thuoc S va sd d6 chia hét cho 9. bs: p=

O =

Loi giai.

Goi 86 c6 8 chit s6 phan biet c6 dang 1a: z = arasazasasasaras. Co n(Q) = Af, — Af.

Goi A 1a bién cb “x chia hét cho 9”.

Céc sb aq, ag, ..., ag duge lap ti 4 trong 5 cap (0;9), (1;8), (2;7), (3;6), (4;5). Xét hai trudng hop sau

— TH1: Trong x khong c6 chit s6 0 va 9. C6 8! 6.
— TH2: Trong x c6 chita chit s6 0 va 9.
— Chon 3 trong 4 cap con lai c6 Ci.
— Xép 8 s6 chon dugc thanh s6 ¢6 8 chit s6 c6 8! — 7!

) ) I+ Cix (81—=7) 1
Vay ¢6 8!+ C3 x (8! — 7!) 86, suy ra xéc suit 1a P(A) = St Cg it - 7) =_. O
Ay — A 9
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Bai 11. Goi X la tap hdp cac s6 tu nhién chin c6 4 chit s6 doi mot khac nhau duge lap tir tap hop

A =1{0;2;3;4;5;7;8}. Chon ngau nhién mot s6 ty nhien thuoe vao tap X. Tinh xac suat dé chon duge
s chia hét cho 4. DS: P = %.

Lai giai.
M&bi s6 tif nhién thuoc X c¢6 dang x = ajazaszas trong dé a; # 0 v a4 chin.

— Trudng hdp ag = 0, s6 cac s6 dang x ¢6 ag = 0 1a A3 = 120 s6.
— Trudng hop a4 # 0, s6 cac s6 dang trong truong hop nay 1a 5 x 5 x 4 x 3 = 300

Vay X ¢6 120 + 300 = 420 s6. S6 phan tit ciia khong gian mau 1a n(Q2) = 420.

Goi A 13 bién c6 chon dugc s chia hét cho 4. Ta c¢6 z chia hét cho 4 khi va chi khi @zaz chia hét cho 4. Do d6
azay thudc tap hop {04; 08; 20; 24; 28; 32; 40; 48; 52; 72; 80; 84}.

Néu azaz € {04;08;20;40; 80} thi s6 cach chon z 1a A2 x 5 = 100 sb.

Néu azay € {24;28;32;48;52;72; 84} thi s6 cach chon z 1a 4 x 4 x 7 = 112 s6.

) o 212
Suy ra n(A) = 212. Vay xac suat cia bién co A 1a P(A) = 00 %35

Bai 12. Cho X la tap hop cac sb tir nhién c6 6 chit s6 d6i mot khac nhau ma tdng cac chit s6 bing 18.
Chon ngau nhién mot sé tir nhién thudc vao tap X. Tinh xac suat dé chon dugc la s6 chin. Ds: p = %.

Loi giai.
Goi 6 ¢6 6 chit s6 khac nhau 14 abedef, ma tong cac chit s6 bing 18 nén tap {a;b;c;d;e; f} 1A mot trong cac
tap hop sau: {0;1;2;3;4;8}; {0;152;3;5; 7} {0; 152543 5; 6}

Ung v6i mdi truong hop c¢6 5 cach chon chit s6 a, cac chit sé con lai ¢6 5! cach chon. Suy ra ¢6 3 x 5 x 5! = 1800
s6 tu nhién c6 6 chit s6 khac nhau ma téng bing 18. Suy ra n(2) = 1800.

Goi A la bién ¢b “S6 ty nhién dude chon la s6 chin”. Suy ra A la bién ¢b “S6 tu nhien duge chon 1a s6 18”.

— a,b,c,d,e, f €{0;1;2;3;4;8}, c6 2 x 4 x 41 = 192 sb.
— a,b,c,de, f € {0;1;2;3;5;T}, c6 4 x 4 x 4] = 384 6.
— a,b,e,d,e, f €{0;1;2;4;5;6}, c6 2 x 4 x 4! = 192 sb.

Suy ra n (A) =768, nen P(A) =1 - P (4) = %

Bai 13. Tt cac chits6 1, 2, 3, 4, 5, 6, 7, 8, 9, ta lap dudc bao nhiéu s6 tit nhién c¢6 6 chit s6 doi mot
khac nhau sao cho téng ciia ba chit s6 hang chuc nghin, hang nghin va hang tram bing 97 DS: 2160.

Loi giai.

Taco69=14+24+6=1+3+5=2+3+4.

Goi s6 can lap la abedef. Vi tong ctia ba chit s6 hang chuc nghin, hang nghin va hang tram bang 9 nén bed c6
3 x 3! = 18 céch lap.

Khi d6, a,e, f € {1;2;...;9} nén céc vi trf con lai ¢c6 A = 120 céch lap.

Vay s6 cac s6 can lap 1a 18 x 120 = 2160 (sd) O
Bai 14. Mot hop chita 11 quéi cau dude danh s6 theo thit ty tit 1 dén 11, 1y ngdu nhién 6 qua cau.
Tinh xac suat dé tong clia cac sd duge ghi trén 6 qua cau do 1a so 1é. DS: P = g.

Loi giai.

S6 cach bbéc ngdu nhién 6 qua cau tir 11 qua 1a C$; = 462 (cach).
Trong 11 qué cau thi c¢6 5 qua danh s6 chin va 6 qua danh sb 1é. Dé béc dude 6 qui ma tdng cac s6 1a s6 18
thi trong d6 phai c6 sd qua danh s6 18 1a mot s6 18. Ta xét cac trudng hop sau.

— TH1: Béc duge 1 qua c6 s6 18, c6 C¢ x C3 = 6 cach.
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— TH2: Béc dugdc 3 qua c6 s6 18, c6 Cf x C3 = 200 céch.
— TH3: Béc duge 5 qué 6 s6 18, c6 CF x Ct = 30 cach.

S 64200430 118
~ - S X z. h 1\ P — — . D
Vay xac suat can tinh la 162 231

Bai 15. Mot hop dung chin qué cau giéng nhau duge danh s6 tit 1 dén 9. Hoi phai 1ay it nhat bao nhieu

qui cau dé xac suat cé it nhat mot qua ghi s6 chia hét cho 4 va lén hon 5 DS: 6.

Loi giai.

Nhan thay trong chin qua cau da cho, c6 hai qua ghi s6 chia hét cho 4 (cAc qua ghi s6 4 hodc s 8), bay qua
con lai ghi s6 khong chia hét cho 4.

Gidstrat raz qua 1 <z <9, x € N. S6 cach chon z qua tit 9 qué trong hop 1a C§ nén s6 phan tit cia khong
gian mau la n(Q) = C§.

Goi A 1a bién cb “Trong sd x qua lay ra, c6 it nhat mot qua ghi s6 chia hét cho 4”7 thé thi bién c6 ddi ciia A 13
A: “Trong s6 = qué lay ra, khong c6 qua nao ghi s6 chia hét cho 4”.

S6 céch chon tuong tng véi bién c¢6 A la n (4) = CZ.

(@) _ ¢ (9-2)(8 )
Ta c6 P (A) = =7 7 7 Do db
2o P(A) =a) = G 72 0o
— ) 9—x)(8 — 1
P(A)Zl—P(A)>6<:>(m,;gx)<6<:>x2—17:c+60<0<:>5<x<12.
Suy ra 6 <z <9, x € N. Vay s6 qua cau phai rit ra it nhat ma ta phai tim 1& 6. O

DANG 0.2. S lan xuat hién ciia chit s6

Bai 16 (Thi HSG Quang Nam 16p 11, 2016-2017). Tit 10 chits6 {0,1,2,3,4,5,6,7,8,9} lap dugc
bao nhiéu s6 ti nhién thoéa diéu kién 1a sd c6 8 chit s6, trong d6é c¢6 2 chit s6 1é khac nhau va 3 chit s6
chin khac nhau ma mdi chit s6 chin c6 mat dang hai lan. DS: 428400.

Loi giai.

e Budc 1: Xét cac s6 ¢ 8 chit s6, trong d6 c6 hai chit s6 1é khac nhau va ba chit s6 chin khac nhau ma mdi
chit s6 chin c6 mat ding hai 1an (ké ci chit s6 0 ditng dau).

Tit 10 chit 6 da cho chon ra 5 chit s6 gdm 2 chit 6 1& va 3 chit s6 chin la CZ- C3 cdch chon. V6i méi cach chon

2 z 8'
ta c6 the viet ra dugc I chit s6 (ké ca s6 0 diing dau) c6 8 chit s6 trong d6 mdi s6 chiin xuat hien 2 lan.

8! . . . . . .
Do d6 ta c6 viét duge C2 - C3 - m s6 ¢ 8 chit s6 (ké ca s6 0 diing dau) theo yéu cau de.
e Budc 2: Ta tim s6 cach viét sé nhu trén nhung s6 0 lai xuat hién tai vi tri dau tien.
Dau tién ta chon ra 2 s6 18 va 2 chit s6 chin khac 0 ¢c6 C2 - C3 cach chon. Ma méi céch chon ta c6 thé viét ra
!

7!
duge —— o a0 s6 ¢6 8 chit s6 theo yéu cau dé ma s6 0 ding dau.

7! N ) \
Do d6 ta c6 viét duge CZ - C3 - 57 3] $6 ¢6 8 chit s6 theo yéu cau dé ma s6 0 ding dau.
8' 7' Z 2 ~ N N
Vay ¢6 C2-C3 - ool 2.C%- 5T ol — = 428400 s0 thoéa yéu cau de bai. O

Bai 17 (Thi HSG Thanh Héa 16p 12, 2013-2014). Tu tap hop tat ca cac s6 tu nhién ¢6 nam chit

s6 ma cac chit s6 déu khac 0, lay ngau nhién mot s6. Tinh x4c suat dé trong s6 dugce lay ra chi c6 mat
. £ ) 12
ba chit s6 khac nhau. ps: 2000,
59049

Loi giai.
S6 cac sb tu nhién ¢6 5 chit s6 déu khac 0 1a 9.

) £ £ ) 5!
S6 cac s6 tu nhien c¢6 5 chit s6 khac 0 ma chi ¢6 3 chit s6 khac nhau 1a C§ - C3 - 30 +C3-C3-

o!
5191 (do 3 s6 ma
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tao ra s6 c6 5 chit s6 nén chi c6 hai truong hop hodc ¢6 1 s6 1ap 3 1an hodc ¢6 2 s6 moi s6 lap 2 1an).
5! 5!
3.l 3 2
Co-Cs 51 79 C5 551 12600

Vay xac suat P = 55 = =5049" O

Bai 18 (Thi HSG Bic Giang 16p 11, 2012-2013). C6 bao nhiéu sb tu nhién c6 4 chit s6 sao cho

trong moi s6 dé c6 mot chit s6 xuat hién hai lan, cac chit s6 con lai xuat hién khong qua mot lan? bs:
3888.

Lai giai.

Ta xét cac truong hgp sau

e Trudong hop 1. Chit s6 0 xuat hién hai lan.

C6 (3 cach chon vi trf cho hai chit 86 0.

C6 A2 cach sap xép hai chit s6 trong 9 chit s6 vao hai vi trf con lai.

Suy ra truong hop nay c6 C3 - A3 = 216 s6 thda man.

e Trudng hop 2. Chit s6 = (khéc 0) xuat hien hai 1an va = & vi tri dau tien.

Cb6 9 cach chon z.

C6 3 cach chon thém mot vi tri cho x con lai.

C6 A3 céach xép 2 chit s6 trong 9 chit s6 vao 2 vi trf con lai.

Suy ra c6 9-3- A2 = 1944.

e Trudng hdp 3. Chit s6 = (khdc 0) xuat hién hai lan va z khong nam & vi tri dau.
Cb6 9 céch chon .

C6 C% cach chon vi tri cho chit s6 .

C6 8 cach chon cho s6 & vi tri dau va 8 cach chon cho vi tri con lai.

Suy ra c6 8-8-9-C32 =1728.

Vay ta c6 216 + 1944 + 1728 = 3888 s6 thda yéu cau de. O

Bai 19 (Thi HSG Nam Dinh 16p 11, 2012-2013). Chon ngau nhién ba sé6 doi mot khac nhau ti

tap hop A = {1;2;3;...;20}. Tinh x4c suat dé trong ba s6 dugc chon khong c6 hai s6 ty nhién lien tiép.

DS: @
95

Loi giai.
S6 céch chon ba s6 doi mot khac nhau tit tap A 1a C3, = 1140 céch.
S6 cach chon ra ba s6 lien tiép 13 18 cach

S6 cach chon ra ba s6 ma c6 ding hai s6 lién tiép 14 17 + 17 = 306 cach.
1140 — 18 — 306 _ 68

Vay xa at can tim 1a P = = —. O
ay xAc suat can tim 13 140 o5
Bai 20 (Thi HSG Thanh Héa 16p 12, 2008-2009). C6 bao nhiéu s6 ti nhién c6 sau chit s6 doi mot
khac nhau ma trong d6 c6 ding mot chit s6 18?7 DS: 3000.

Loi giai.

Ta ki hiéu s6 c¢6 dang 1 arasaszasasasag.

C6 5 cach chon mot chit s6 1é.

Mbi cach chon ra mot s6 1& va 5 s6 chiin ta c6 thé viét duge 6! s6 (ké ca a; = 0).

Suy ra ¢6 5 - 6! s6 (ké cd a; = 0).

Ta tim s6 cach lam nhu trén nhung a; = 0.

Vi a; = 0 nén sb cach viét 5 s6 con lai 1a 5 - 5!.

Vay ¢6 5-6! —5- 5! = 3000 sb. O
Bai 21 (Thi HSG Nam Dinh I6p 12, 2013-2014). Tu céc $6 0,1,2,3,4,5,6 co6 thé lap duge bao
nhiéu s6 tir nhién gom 5 chit s6 khac nhau trong d6 luon c6 mat chit s6 6. DS: 1560.

Loi giai.

C6 5 cach chon vi tri cho s6 6.
Dién vao 4 vi trf con lai béi 6 s6 con lai ta c6 AZ cach dién.
Suy ra s cic s vita tim duge 1 5+ Ag (ké ca s6 0 ding dau).
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Trong d6 s6 cach lam ma s6 0 ditng vi trf dau tien 1a 4 - A3
Vay ¢6 5+ A —4- A3 = 1560 s6 thoa yeu cau bai. O

Bai 22 (Thi HSG Dién Chau-Nghé An 16p 11, 2016-2017). Goi X 1a tap hop cac sé ty nhien
gdm sau chit s6 khac nhau duge 1ap thanh tit cac chit s6 1,2,3,4,5,6,7,8,9. Chon mot sé ngau nhién tit

X tinh x4c suat dé s6 do c6 ding ba chit s6 18. DS: g.
Loi giai.
Ta c6 s6 phan tit cia X 1a AS.
S6 cach s6 ma trong d6 c6 ding ba chit s6 1& 1a C3 - CF - 6!
s C3-Ci-6! 10
Vay xac suat can tim la P = % = —. O
AS 21

Bai 23 (Thi HSG Da Néng 16p 11, 2010-2011). Tu tap hgp cac s6 tu nhién ¢6 nam chit s6 ma cac
chit s6 déu khac 0, ldy ngdu nhién mot s6. Tinh xac suat dé trong s6 tu nhién duge lay chi cé6 mat ba

chit s6 khac nhau. S: 129@.
Loi giai.
S6 cac s6 ty nhién ¢6 nam chit s6 ma cac chit s6 déu khac 0 1a 9°.
. . ) . . . 5! 5!
S0 céc sb tir nhién ¢6 ndm chit s0 ma chi ¢6 méat ba chit s6 khac nhau 1a Cg . C%, T3 + CS . C% T 12600.

12600

95 H

Vay xac suat can tim 1a P =

DANG 0.3. Lién quan dén vi tri

Bai 24 (Thi HSG Vinh Phiic 16p 12, 2017-2018). C6 bao nhiéu sb tu nhién c¢6 sdu chit s6 khac
nhau trong dé hai s6 ding ké nhau khong 1 s6 187 DS: 37800.

Loi giai.

Goi sb6 d6 14 A = ayazasasasasag.

Theo dé bai ta thiy A c6 nhiéu nhat 14 ba s6 18.

e Trudng hop 1. A c¢6 mot sb 18.

Néu a; 1a s6 1& thi s6 céc sé A la C} -5l

Néu a; 14 s6 chén thi sb cac s6 A la C}-CL-CL- 4l

Suy ra c¢6 C}- 5!+ C} - Cl.Cj - 4! s6 trong trudng hgp nay.

e Trudng hop 2. A c¢6 hai chit s6 18.

Néu a; 18, suy ra ag chén thi sd cac s6 Ala Ci.CL.CL.CP- 4l

Néu a; chin thi s6 cac s6 A 1a C}-C2-6-2!- A3,

e Trudng hop 3. A c¢6 ba chit sb 1é.

Néu a; 18 suy ra ag chin thi s6 cac s6 A 1a CL-CL-3-2!. C3A%.

Néu a; chin thi c6 mot cach chon dé hai s6 1& khong ding lién ké nén s6 cac s6 A la C - C32-1-3!- A3
Vay sb céc so6 A 1a 37800. O

Bai 25 (Thi HSG Thai Nguyeén 16p 12, 2011-2012). Cho céc 6 0,1,2,3,4, 5. C6 bao nhieu s6 t
nhién c6 bon chit s6 khac nhau duge thanh 1ap tir cac s6 da cho, trong dé hai chit s6 0 va 1 khong ditng
canh nhau? DS: 240.

Loi gisi.

S6 cac s6 ¢6 bon chit s6 khac nhau duge thanh lap tir cac s6 da cho 14 5-5-4 - 3.

Ta tim s6 cac s6 c6 bon chit s6 khac nhau ma s6 0 va s6 1 diing ke.

Néu 1,0 diing & hai vi trf dau thi s6 cdc s6 1a 1- A2

Néu 1,0 khong & hai vi trf dau thi s6 cac s6 1a 2- 2!+ A3

Vay c65-5-4-3—2-2!- A2 = 240 s6 thoa yéu cau bai. O
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Bai 26 (Thi HSG Vinh Long 16p 11, 2015-2016). T cac s6 1,2, 3,4, 5,6 lap duge bao nhiéu sb ti
nhién gom tam chit s6 sao cho trong mdi s6 d6 c6 ding ba chit s6 1, cac chit s6 con lai doi mot khac
nhau va hai chit s6 ch&n khong ditng canh nhau. DS: 2400.

Loi giai.
.. D 2 5l
Dau tién ta hoan vi 5 s6 sau 1,1, 1, 3,5 dugc 30 SO.
Bay gio ta chén ba s6 chén 2, 4,6 vio cac hoan vi trén dé dudc sé theo yéu cau de.

. . « a0l
Do do6 so cac so thoa yéu cau de la 3 A} = 2400. O

Bai 27 (Thi HSG Lao Cai 16p 11, 2017-2018). Vi cac chit s6 1,2,3,4,5,6,7 ¢6 thé lap dudc bao
nhiéu s6 ty nhién gom bay chit s6 khac nhau sao cho ba s6 18 khong ditng canh nhau? DS: 2736.

Lo giai.

Ta c6 s6 cac s6 tif nhién c6 bay chit s6 khac nhau 1a 7!.

Ta tim s6 cac s6 tif nhién ma c¢6 ba s6 1é ditng canh nhau. Gom hai truong hgp sau

Trudng hop 1. Bon s6 1é ditng canh nhau.

S6 cac s6 c¢6 bon sb 1é ditng canh nhau 13 4! - 4!

Trudng hop 2. Chi c¢6 ba s6 1é ditng canh nhau.

Ta hoan vi ba s6 chén nay truéc 2,4, 6 sau dé cheén ba s6 1é vao cling mot vi tri gitta cac hoan vi d6 va cheén
mot s6 18 con lai vio mot vi tri khac. Nhu vay ta duge s6 cac s6 1a 3!- CL-4-3 - 3\.

Vay s6 cac s6 can tim 1a 7! —4!- 4! —3!.C}-4-3 - 3! = 2736. a

Bai 28 (Thi HSG Dong Anh-Ha Nb6i 16p 11, 2017-2018). Tit hai s6 1 va 4 c6 thé lap dugc bao

nhiéu s6 tir nhién c¢6 10 chit s6 sao cho s6 tao thanh khong c¢6 s6 nao c¢6 hai chit s6 1 ditng canh nhau?
DS: 143.

Loi giai.

Ta chia thanh cac trudng hgp sau

e Trudng hdgp 1. Mot chit s6 1 va chin chit s6 4.

Ta sap chin s6 4 thanh mot hang, sau d6 chén mot s6 1 vao 10 vi tri tao ra béi chin s6 4 d6.
Do d6 s6 cac s6 1a Cl,,.

Tuwong tu cach lam nay cho cac truong hgp sau.

e Trudng hop 2. Hai chit s6 1 va tam chit s6 4.

Trudng hgp nay c6 s6 cac s6 1a C3.

e Trudng hop 3. Ba chit s6 1 va bay chit 86 4, c6 C3 sd.

e Trudng hop 4. Bén chit s6 1 va sau chit s6 4, c6 C3 6.
e Trudng hgp 5. Nam chit s6 1 vh nam chit 86 4, c6 C? 6.

Vay c¢6 Cl + C3 + C3C% + CF = 143 sb. O
Bai 29. Ti cac chit s6 1 va 4 thiét lap dude bao nhiéu sé tir nhién c¢6 10 chit sd sao cho sd tao thanh
khong c¢6 s6 nao c6 hai chit s6 1 ditng canh nhau? DS: 143

Lo giai.

Chi x4y ra cac truong hgp sau:
— Trudng hgp 1: 1 chit s6 1 va 9 chit s6 4

— Xép 9 chit s6 4 thanh hang ngang: ¢6 1 cach xép.
Khi dé, ta c6 10 vi trf c6 thé xép s6 1, d6 1a 8 khoang trong giita cac s6 4 va hai dau.
— Xép s6 1 vao mot trong 10 vi trf néi trén: c6 Ci, cach xép.
Suy ra truong hgp 1 ¢6 Ci, cach xép.
— Trudng hop 2: 2 chit s6 1 va 8 chit s6 4

— Xép 8 chit s6 4 thanh hang ngang: c¢6 1 cach xép.
Khi d6, ta c6 9 vi tri c6 thé xép sb 1, d6 1a 7 khoéng trong giita cac s6 4 va hai dau.
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— Xép s6 1 vao hai trong 9 vi trf néi tren: c6 C3 cach xép.
Suy ra trudng hgp 2 ¢6 C3 cach xép.

— Trudng hgp 3: 3 chit s6 1 va 7 chit s6 4
— Xép 7 chit s6 4 thanh hang ngang: c6 1 cach xép. Khi d6, ta c6 8 vi trf c6 thé xép ba s6 1, d6 1a 6
khoang trong gitta cac s6 4 va hai dau.
— Xép s6 1 vao ba trong 8 vi tri néi trén: c¢6 C3 cach xép.
Suy ra trudng hgp 3 c6 C3 cach xép.
— Trudng hgp 4: 4 chit s6 1 va 6 chit s6 4
— Xép 6 chit s6 4 thanh hang ngang: c6 1 cach xép. Khi d6, ta c6 7 vi tri c6 thé xép bén s6 1, d6 14 5
khoang trong gitta cac s6 4 va hai dau.
— Xép s6 1 vao bdn trong 7 vi tri néi trén: c6 C# cich xép.
Suy ra truong hop 4 ¢6 C2 cach xép.
— Trudng hgp 5: 5 chit s6 1 va 5 chit s6 4
— Xép 5 chit s6 4 thanh hang ngang: c¢6 1 cach xép. Khi d6, ta c6 6 vi tri c6 thé xép nam s6 1, dé 1a 4
khodng trong gitta cac s6 4 va hai dau.

— Xép s6 1 vao nam trong 6 vi trf n6i trén: c6 CF céch xép. Suy ra truong hop 5 c6 C3 céch xép.

Vay c¢6 Cly + C3 + C§ + C% + CF = 143 sd. O

Bai 30. Trong hop chita cac thé dude ghi day s6 gom sau chit s6 khac nhau. Tinh xéc suét dé rat duge
mot thé c6 ghi cac chit s6 1, 2, 3, 4, trong d6 cac chit s6 1, 2 khong ditng canh nhau va céc chit s6 3, 4

khong ding canh nhau. : %

Loi giai.
— S6 cach lap day s6 c6 sau chit s6 khac nhau la n(2) =10-9-8-7-6 -5 = 151200.

— S6 cach lap day s6 c6 sau chit s6 khac nhau ma cac chit s6 1, 2 ditng canh nhau va cac chit s6 3, 4 diing
canh nhau la n(A4) = 2!-2!- CZ . 4! = 1440.

— S6 cach lap day 6 6 sau chit s6 khac nhau ma céc chit s6 1, 2 ditng canh nhau 1a n(B) = 2!-Cg-5! = 16800.
— S6 cach lap day s6 6 sau chit s6 khéc nhau ma céc chit s6 3, 4 ditng canh nhau la n(C) = 2!-Cg-5! = 16800.

Vay xac suat dé rat duge mot thé co sau chit s6 khac nhau ma cac chit s6 1, 2 khong ditng canh nhau va céc
chit s6 3, 4 khong ding canh nhau 1
n(Q) —n(B) —n(C) —n(A) 242
n(€2) - 315

Bai 31. Goi F 1a tap cac sd tu nhién c6 5 chit s6 dude lap tit cac chit s6 0; 1; 2; 3; 4; 5. Chon ngau

nhién mot s6 thuoc tap E. Tinh xac suat dé sé duge chon la s6 chin, c6 ding hai chit s6 0 vi khong
ditng canh nhau, cac chit s6 con lai ¢6 mat khong qua mot lan. DS: %

Lo giai.
Ta c6 A ={0;1;2;3;4;5} = araz...as (a5 chén; ding 2 chit s6 0, khong canh nhau).
— Trudng hop 1: a5 =0
— Chon vi trf xép s6 0 con lai ¢6 2 cach (loai ay, ay).

— Con 3 vi tri, xép bdi 5 chit s6 nén c6 A2 cach.
Trudng hop nay c6 2 - A3 6.
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— Trudng hgp 2: a5 # 0 suy ra as c¢6 hai cach chon

— Chon ra 2 vi tri khong canh nhau tit aGgazas dé xép s6 0 c¢6 1 cach (vao ag va ay).
— Con 2 vi tri, xép bdi 4 chit s6 nén c6 A% céch.
Truong hop nay c6 2 - A2 sb.
2-A3+2-42 144 1

Do d6 xac suét can tim la: P = = = —. O
5.64 6480 45

Loai 4. Lién quan dén 16n hon, nhé hon.

Bai 1. C6 bao nhiéu s6 tu nhién cé bbén chit s6 abed théa man a < b < c < d? DS: 330

Loi giai.

— Trudng hop l:a=b=c<dthic68+7+6+5+4+3+2+1=36s6 théoa man.

— Trudng hgp 2: a =b < ¢ < d thi ¢6 C} 4+ C%+ C% + CZ + C3 + C3 + C3 = 84 s théa man.
 Trudng hop 3:a<b=c<dthic61-T+2-6+3-54+4-445-346-2+7-1=84s6 théa man.

— Trudng hgp 4: a < b < ¢ < d thi c6 C§ = 126 s6 thda man.

Vay c6 330 s6 thoa man. O
Bai 2. T cac chits6 0, 1, 2, 3, 4, 5, 6 1ap duge bao nhiéu s6 ty nhién c6 4 chit s6 khac nhau khong 16n
hon 2503. DS: 202

Loi giai.

Goi sb ty nhién c6 4 chit s6 khac nhau dudge lay tit cac chit s6 0, 1, 2, 3, 4, 5, 6 1 abed.
S6 abed khong 16n hon 2503 ta c¢6 3 truong hop

— Trudng hgp 1: S6 ¢6 dang 250d thi c6 2 s6: 2501, 2503.
— Trudng hgp 2: S6 ¢6 dang 2bcd thi b € {0;1;3;4} nén ¢6 4-5 -4 = 80 so.

— Trudng hgp 3: S6 c6 dang 1bed thi co 6 -5 -4 = 120 sb.

Vay c6 2 + 80 + 120 = 202 s6 thda yéu cau bai toan. O
Bai 3. Tit cac chit s6 0, 1, 2, 3, 4 1ap cac s6 chin c6 4 chit s6 doi mot khac nhau. Lay ngau nhién mot
s6 vita lap. Tinh xac suat dé lay dudge mot s6 16n hon 2012. DS: 1—70
L3 giai.

Goi s6 chin c6 4 chit s6 doi mot khac nhau 13y tit cac chit s6 0, 1, 2, 3, 4 13 abed.
— Trudng hgp 1: Néud =0 thico 4-3-2 =24 sb.
— Trudng hop 2: Néu d # 0 thi c6 thé 14 2 hodc 4, truong hop nay ¢6 2-3 -3 -2 = 36 sb.

Do d6 ¢6 60 s6 chan theo gia thiét bai toan.

Trong 60 s trén cac s6 nhd hon 2012 phai c¢6 dang 1bcd.

Vi d chi c6 thé 14 0, 2, 4 nén c6 3 -3 -2 = 18 s6 nhu vay, suy ra cac so 16n hon 2012 1a 42.
42 7

Tw do A At can tim 1 — = —. [l
0 suy ra xdc suat can tim la o = 5

Bai 4. Goi M la tap tat ca cac sd tit nhién c6 sau chit s6 doi mot khac nhau va ¢6 dang Giasazazasag.

Chon ngau nhién mot sb tit tap M. Tinh xac suat dé s6 dude chon 1a mot s6 chin, dong thoi théa man
37

ap > as > az > ag > as > ag. DS: o

1>a2 > a3 > a4 > as > ag 34020
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Lo giai.
n(M) =9-Aj (s6 c¢6 sau chit s6 doi mot khac nhau thi a; ¢6 9 cich chon, azazazasag 1a chinh hgp chap 5 ciia
9 phan tit nén c6 Aj).
Goi A 1a bién c6 “chon ra dugc mot s6 ty nhién chin tit tap M dong thoi théa man a; > as > a3z > a4 > as > ag’.
Ta c6 cac truong hop sau:

— Truong hop 1: ag = 0 thi ajazazazas ¢ Cg = 126 cach chon.

— Truong hop 2: ag = 2 thi ajazazazas ¢ C? = 21 céch chon.

— Trudng hop 3: ag = 4 thi ajazazazas ¢ Cg = 1 cach chon.

= n(A) =126 + 21 + 1 = 148.

, n(A) 148 37
Do d6 P(4) = 7 = 9- A3 34020

Bai 5. Tit cac chit s6 0, 1, 2, 3, 4, 5 1ap ra tat ca cac s6 tir nhién c6 boén chit s6 doi mot khac nhau.
Chon ngau nhién hai s6 trong cac s6 dude lap. Tinh xac suit dé trong hai s6 dude chon c6 it nhat mot

s6 16n hon 2015. g, 14299
14950

L giai.
Tit cac chit 6 0, 1, 2, 3, 4, 5 1ap ra duge 5- A3 = 300 s6 tu nhien c¢6 4 chit s6 doi mot khac nhau. Suy ra
n(Q) = C2,, = 44850.
S6 cac s tit nhién c¢6 bén chit s6 doi mot khac nhau duge 1ap tit cac chit s6 0, 1, 2, 3, 4, 5 nhé hon hosic bing
201514 1-A3+1-1-1-3=63.
Goi A la bién ¢ “trong hai s6 dugc chon ¢6 it nhat mot s6 16n hon 2015”7 thi n (A) = C35 = 1953.
Do d6 n(A) =n() — n (A) = 44850 — 1953 = 42897.

42897 14299
Vay P = 11850 = Ta950°

Bai 6. Cho tap A = {0;1;2;3;4;5;6;7;8;9}. C6 bao nhiéu cach chon mot bo 3 s6 phan biet cia A
(khong tinh thit tir) dé hicu ctia 2 s6 bat ky trong 3 s6 d6 cé gia tri tuyet dbéi khong nho hon 2. Bs: 56

Loi giai.

bat T = {(a1;a2;a3) |a1,a2,a3 € A;a1 < ag < ag;as — a1 > 2,a3 — ag > 2}.

Véi moi bo (a1, ag,as), xét tuong tng véi bo (by, be, bs) cho bbi by = ay; by = ag — 1; by = az — 2.
Lic nay ta c¢6: 0 < by < by < b3 < 7 va tuong tng nay la tuong ting 1 — 1 do:

— V6i mbi bo (a1; az; as) cho tuwong ting véi mot bo (by, be, bg) bbi cong thic by = ay; by = as—1; bg = az —2.

— Ngugc lai, v6i moi bo (b1, be, b3) cho tuong ting véi mot bo (aq; as; ag) béi cong thic a; = by; ag = be + 1;

as = by + 2.
Dat B = {0;1;2;3;4;5;6;7}. Tap cac bo (b1, b2, b3) 1a cac tap con c¢6 3 phan t1t clia B.
Vay sb tap con (aj;az;az) can tim 1a C3 = 56. O

Bai 7. Chon ngiu nhién mot sé tu nhién c6 4 chit s6. Tinh xéc suat dé sd6 dugc chon c6 dang abed,
trong d6 1 <a<b<c<d<9. DS: 0,055

Loi giai.

S6 phan ti ctia khong gian mau 1a 9-10 - 10 - 10 = 9000.

e Cach 1:

Xétcacsbr=a,y=b+1,2=c+2,t=d+3.

Vil<a<b<e<d<9 (x)=l<z<y<z<t<I2

Va mdi bo gom bon s6 (z,y, z,t) duge chon tut tap hop {1;2;3;...;12} ta déu thu duge bo s6 thdéa man ().
Do d6, s6 cach chon 4 s6 trong 12 86 1a Cty = 495 8.

495 = 0,055.

X4c sudt can tim la
9000

e Cach 2:
Ta chia cac truong hop:
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— Trudng hgp 1: 1 <a<b<c<d<9coéCg=126 cach chon.

— Trudng hop 2: 1 <a<b<c<d<9hoacl <a<b<c<d<9%hoicl <a<b<c<d<9co
3. C3, = 252 cach chon.

— Trudng hop 3: 1 <a<b<c<d<9hoicl <a<b<c<d<%hoicl <a<b<ec<d<9co
3-(C3 = 108 cach chon.

—Tru’(‘inghcjp4:1Sa:b:c:d§90()Cé:9céchchon.

. PN 495
Vay c6 tat ca 126 + 252 + 108 + 9 = 195 cach chon. Xac suat can tim 1a 9000 = 0,055. O

DANG 0.4. Cac bai toan dém s6 phuong an, tinh xac suat lién quan ngudi, do vat

Bai 1. Nguoi ta dung 18 cudn sach bao gom 7 cudn sach Toan, 6 cudén sach Ly va 5 cudn sach Hoa (cac

cudn sach ciing loai thi giéng nhau) dé lam phan thuéng cho 9 hoc sinh (trong dé c6 hai hoc sinh A va

B) méi hoc sinh nhan duge 2 cudn sach khac thé loai (khong tinh thit tit cac cudn sach). Tinh xac suat
5

dé hai hoc sinh A va B nhan dugc phan thudéng gidng nhau. ps:

Lai giai.

Dé mot hoc sinh nhan duge 2 quyén sach thé loai khac nhau, ta chia phan thuéng thanh ba loai: Toan + Ly ;
Toan + Hoéa; Ly + Hoa.

Goi z,v, 2 (z,y, 2 € N) lan luot 1a s6 hoc sinh nhan duge bo phan thudng Toan + Ly ; Toan + Héa; Ly + Hoéa.
Khi do, ta c¢6 hé sau:

r+y="7 r=4
r+z2=060&&<y=3
Yy+2=>5 z=2.
S6 cach phét thudng ngau nhién cho 9 hoc sinh: Cg - C3 - 1.
Vay s6 phan tit clia khong gian mau la n(Q) = C4 - C3.
Goi S 1 bién c6 “hai hoc sinh A v& B ¢6 phan thuéng giéng nhau”.
— Trudng hgp 1: A va B cung nhan bo Toan+Ly c6 C% . Cg cach phat.
— Trudng hgp 2: A va B ciing nhan bo Toan+Hoéa c6 Ci - C# cach phét.
— Trudng hgp 3: A va B ciing nhan bo Ly+Héa c6 C2 cach phat.
=n(S)=02.-C¢+Cl.C}+Cl
_C:C+Cici+Ct 5

Vay x4c suat ctia bién ¢6 S 1a: P(S) cico T O

Bai 2. Mot truong hoc c6 25 gido vien nam va 15 gido vién nit trong d6 c6 ding hai cap vo chong. Nha
truong chon ngau nhién 5 ngudi trong s6 40 gido vién trén di cong tdc. Tinh xac suat sao cho trong 5
2 (Cs — Co)

ngudi duge chon c¢6 ding mot cip vo chong. DS: o
40

Loi giai.
S6 phan tit ctia khong gian mau la n(Q) = C3,.
Gia st ¢6 hai cdp vg chong 1a (A4, B) va (C, D) trong d6 A, C' la chong.

— Trudng hgp 1: Chon cap vog chong (A, B).
Can chon 3 ngudi trong s6 38 nguoi con lai (trir (A, B)) ma khong c6 cip (C, D).

— S céch chon 3 ngudi bat ki trong 38 ngudi la Cig.
— S6 céch chon 3 ngudi trong s6 38 nguvi ma c6 cap (C, D) la Cig.
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Suy ra s6 cach chon 3 ngudi trong s6 38 ngudi ma khong c6 cap (C, D) la Cig — Clg.

— Trudng hdp 2: Chon cip vg chong (C, D).
Tuong tu ta ciing ¢6 s6 cach chon 1a C3g — Clg.

2 (C§8 B Cil‘)G)

. (|
Clo

Vay xac suat can tim la

Bai 3. Chi doan 16p 12A gom 40 doan vién, trong d6 ¢6 mot ngudi tén 13 An va mot nguoi tén 1a Binh.
Ban chap hanh chi doan bao gom mot bi thuw, mot phé bi thu va n Gy vien dude bau tit 40 doan vién
ctia chi doan.

(1) C6 thé lap duge bao nhiéu ban chip hanh chi doan 12A véi s6 iy vien n = 7, con An va Binh méi
ngudi gitt mot chic vu la bi thu hodc phé bi thu?

(2) Mot ban chap hanh ctia chi doan 124 duge goi 1a dat chuan Ag néu An va Binh déu la @y vién ban
chap hanh, dong thoi khong gitt chitc vu bi thu va phé bi thu. Xac dinh gi tri n, biét xac suat lay

- . . 1
ngau nhién dugc mot ban chap hanh dat chuan Aj 1a =3

DS: 2'A17‘>87 n = 5.

Lai giai.

(1) S6 céach chon An va Binh giit chitc vu bi thut hodac phé bi thu 1a 2 cach.
S6 cach chon 7 iy vien 1a Al.
Vay c6 tat ca: 2- Alg.

(2) S6 phan tit ctia khong gian mau la A% - Cls.
Chon 2 ngudi tit 38 ngudi dé gitt chitc vu bi thu hodc phé bi thu c6 AZ,.
Chon thém ty vién c6 Cg‘gQ (trwt bi thu, phé bi thu va An, Binh).
-2
Ads - Cig —i:>n:5.

Vay xéac suat dé duge ban chap hanh dat chuan Ag la: == =
Ay, - Chg 78

O

Bai 4. Mot dé thi ¢6 10 cau trac nghiem, moi cau c6 boén phuong an tra 16i, cAc phuong an tra 1oi doi
mot khéc nhau, trong dé c6 mot phuong an ding, ba phuong an sai, tra 10i ding méi cau duge 1,0 diém,
tra 10i sai khong dugce diém va khong bi trit diém. Mot thi sinh 1 ca 10 cau, mdi cau chon mot phuong
an ngau nhien. Tinh xéac suat dé thi sinh dé dat tit 7,0 diém trd len. DS: 346%

Loi giai.

S6 phan tit ctia khong gian mau 1a n(Q) = 4.

Goi A la bién ¢ “Thi sinh dat tit 7,0 diém tré len”.

Thi sinh chon ding 7 cau, sai 3 cau c¢6 CY,-1-3-3-3 = 3240 cach.

Thi sinh chon ding 8 cau, sai 2 cau c6 C§;-1-3 -3 = 405 cach.

Thi sinh chon ding 9 cau, sai 1 cau c¢6 C{,-1-3 = 30 cach.

Thi sinh chon dang 10 cau ¢6 1 cach.

A 3676
Vay n(A):324O+405+30+1:3676:>P(A):nE;:410. O
n

Bai 5. Mot hoc sinh tham dy k¥ thi mon Toan. Hoc sinh dé phéi lam mot dé trac nghiém khach quan
gom 10 cau héi. Méi cau c6 4 dap an khac nhau, trong dé chi c6 mot dap an ding. Hoc sinh sé duge
cham dé néu tra 1oi dang it nhat 6 cau. Vi hoc sinh d6 khong hoc bai nén chi chon ngau nhién dap 4n

trong ca 10 cau héi. Tinh xac suit dé hoc sinh thi dé. : %36%

Lai giai.
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. 1
Trong mot cau xac suat tra 1oi ding la 1
A a L s O
Trong mot cau xac suat tra 16i sai la T
Hoc sinh d6 thi d6 trong céic truong hop sau:

— Trudng hgp 1: ding 6 cdu va sai 4 cau.
S6 céch chon 6 cau ding trong 10 cau la CY,.

o . 1\° /3\*
Xac suat de tra 1oi 6 cau dang dong thai 4 cau con lai tra 1oi sai la: <4) . (4) .

X PRI 1\% /3\*
Suy ra trudng hgp 1 c6 xac suit la Py = CY; - (> : <> .

4 4
Tuong ty:

) N\ /3\*

— Trudng hgp 2: dung 7 cdu va sai 3 cdu cé xac suat la: Ps = 0170 \1) 1
1\* /3)\?

— Trudng hgp 3: ding 8 cau va sai 2 cau c6 xac suat 1a: Py = CEfO 1) 1

) 1\’ /3

— Trudng hgp 4: ding 9 cdu va sai 1 cdu co xac suat la: Py = C?O 1) 1

) 1\ 10
— Trudng hgp 5: diing 10 cau c6 xac suat 1a: P = CLJ - <4> .

Do mbi trudng hop trén 1 1 bién cb thi cac bién cd d6 1a xung khiic nén xac suat dé hoc sinh thi dé la:

20686

P=P1+P2+P3+P4+P5=ﬁ

O

Bai 6. Mot cong ty nhan duge 30 ho so clia 30 ngudi mudn xin viéc vao cong ty, trong dé c6 15 ngudi
biét tiéng Anh, 8 ngusi biét tiéng Phap va 14 ngudi khong biét tiéng Anh va tiéng Phap. Cong ty can
tuyén 5 ngudi biét it nhat tiéng Anh hoiic tiéng Phap. Tinh xac suat dé trong 5 ngudi duge chon c6 3

ngudi biét ca tiéng Anh va tiéng Phap. pS: g
Loi giai.
Ta co6:

— S6 nguoi biét it nhat tiéng Anh hodc tiéng Phéap la: 30 — 14 = 16 (nguoi).
— S6 nguoi biét ca tiéng Anh va tiéng Phap la: 15 + 8 — 16 = 7 (nguoi).
— S6 nguoi chi biét tiéng Anh hodc tiéng Phéap la: 16 — 7 = 9 (ngudi).

Xét phép thit: “5 ngudi duge chon biét it nhéat tiéng Anh hodc tiéng Phap”, suy ra n(Q) = C3 = 4368.
Xét bién cd: “Chon 5 ngudi trong dé c6 3 ngudi biét ca tiéng Anh va tiéng Phap”, suy ra n(A4) = C3-C3 = 1260.
PR A 15
Xac suat can tim la P(A4) = n(4) =—. O
n(Q) 52

Bai 7. Thay X c6 15 quyén sach gdm 4 cudn sach Van, 5 cudn sich St va 6 cudn sach Dia. Céac cubn
sach doi mot khac nhau. Thay X chon ngdu nhién 8 cudn sich dé lam phan thuéng cho mot hoc sinh.

. P, % 2z 3 P N PR N ;2o ~ 5949
Tinh xac suat de so cuon sach con lai ctia thay X c6 di 3 mon. e

Loi giai.
S6 phan tit ctia khong gian mau: n (Q) = C¥;.

Goi A 1a bién cb: “S6 cudn sach con lai ctia thay X c6 di 3 mon”.

Suy ra A la bién c6: “7 cudn sach con lai ctia thay X khong c¢6 dit 3 mon”
Xét cac kha nang xay ra:
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Kha ning 1: 7 cudn sach con lai chi c6 Van va Sit. S6 cach chon la: Cg.
Kha nang 2: 7 cudn sich con lai chi 6 Van va Dia. S6 céch chon la: C7,.
Kha ning 3: 7 cudn sach con lai chi c¢6 Dia v Sit. S6 cach chon la: CF;.

CI+Cy+CY, 5949
(o8 6435

Vay P(A)=1-P(A) =1-

Bai 8. Mot doan tau c6 4 toa chd khach v6i mdi toa con it nhat 5 chd trong. Trén san ga c¢6 5 hanh

khéch chuan bi len tau. Tinh xac suat dé trong 5 hanh khach lén tau dé c6 mot toa cé 3 khach len, hai
toa c6 mot khach 1én va mot toa khong c¢6 khach nao 1én tau. DS: g

Loi giai.

S6 phan tit ctia khong gian mau: n () = 4°.

Goi A 1a bién c6 “trong 5 hanh khach lén tau c6 mot toa cé 3 khach lén, hai toa c6 mot khach lén va mot toa
khong c6 khach nao”.

S6 céch chon ba khach dé xép lén cling mot toa la: C3 = 10.

S6 céch chon ra mot toa tau dé xép ba ngudi nay la: C} = 4.

S6 céch xép hai ngusi (mdi ngudi mot toa) vao ba toa con lai la: A2 = 6.

Suy ran (A) =10-4 -6 = 240.

Vay xac suat can tim 1a P(A) = =— = O
n

Bai 9. Mot day pho c6 5 cita hang ban quan 4o. C6 5 ngudi khach dén mua quan 4o, mdi ngudi khach
vao ngau nhién mot trong nam cita hang dé. Tinh xac sudt dé c6 it nhat mot cita hang c6 nhiéu hon 2

N . 181
nguoi khach vao. S: 6%5

Loi giai.

Mbi ngusi khach ¢6 5 cach chon mot cita hang dé vao.

Do d6 s6 phan ti clia khong gian mau la: n (Q) = 5° = 3125.

Goi A 1a bién cb: “c6 it nhat mot cita hang c6 nhiéu hon 2 ngudi khach vao 7.

TH1: Mot ctta hang c6 3 khach, mot clta hang c¢6 2 khéch, ba ctia hang con lai khong c¢6 khach nao.
Trudng hgp nay c¢6 Ct - C2 - Cl - C3 = 200 kha ning xay ra.

TH2: Mot cita hang c¢6 3 khach, hai cita hang c6 1 khéach, ba cita hang con lai khong c6 khach nao.
Truong hgp nay céd C% : Cg - C2. Py = 600 kha ning xay ra.

TH3: Mot cita hang c6 4 khach, mot ctta hang c6 1 khach, ba cita hang con lai khong ¢6 khach nao.
Trusng hgp nay co C% . Cé - Cl =100 kha nang xay ra.

THA4: Mot cita hang cé 5 khach, cac cita hang khac khong c6 khach nao.
Trudng hgp nay c¢6 Ct = 5 kha nang xay ra.

. n(A) 905 181
A) =2 1 — 005. Vay xéc sudt cin tim 1a: P(A) = 2 . 20 292 0
Suy ra n(A) 00 + 600 + 100 + 5 = 905. Vay xéac suat can tim la: P(A) n(Q) 3125 625

Bai 10. Mot khoa s6 v6i mat khau 14 3 s6 ting dan tit 0 dén 9 c6 tong biang 10. Mot ngusi khong nhé
mat khau ma chi nhé ting dan nén bam bira 3 s6 bat ki tang dan. Khoa sé bi block néu qua 3 lan bam
sai. Tinh xac sudt dé ngudi nay mé dugce khéa biét ring ngudi nay chi nhé duge két qua bam ciia minh
§ lan ké trude (tri nhé ngdn han) dé tranh két qua dé cho lan sau. ps: o M2 8 112 118

120 T 120 119 T 120 119 118

Loi giai.

S6 phan tit clia khong gian mau la n (Q) = C3, = 120.

c6 8 day ma ding dé md khoa gom; {0; 1;9}, {0;2;8}, {0;3; 7}, {0;4;6}, {1;2; 7}, {1;3;6}, {1;4;5} va {2;3;5}.
Goi A 1a bién ¢b “ngudi ndy mé duge khoéa”. Ta cé ba truong hop:
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R . . L 8
TH1: Khoéa dugc mé G lan thit nhat. Xéac suat cia bién ¢6 nay la —

120°
. p 1A ol bt A o Ae o ez o oo 112008
TH2: Khoéa dugc mé & lan thit hai. Xac suat ctia bién co nay la 120 119"
N P . 2 112 111 8
TH3: Khoéa dugc méG & lan thit ba. Xac suat cta bién co nay la — - — - —.
120 119 118

8 112 8 112 111 8

Vay xac xudt P(A) = - 4 - = o o
ay xée xuat P(A) = o0+ o0 179+ 150 " 119 118

DANG 0.5. Cac bai toan dém s6 phuong an. Tinh xac suat lién quan dén da giac

Bai 11. Cho da giac déu (H) ¢6 n dinh (n € N,n > 4). Tim n biét ring s6 cac tam gidc c6 ba dinh 1a
dinh ctia (H) va khong c6 canh nao 1a canh ctia (H) gap 5 lan s6 tam gidc ¢6 ba dinh 1a dinh cta (H)
va ¢6 ding mot canh 1a canh cia (H). DS: n =35

Lo giai.
S6 tam giac c6 3 dinh thuoe (H) 1a C2. S6 tam gidc c¢6 3 dinh thuoc (H) va 6 hai canh 1a canh ctia (H) 1a n.
S6 tam giac c6 3 dinh thudce (H) va c6 dung mot canh 1a canh cta (H) 1a n(n — 4). Suy ra s6 cac tam giac c6
ba dinh thuoc (H) va khong ¢6 canh nao 1a canh ctia (H) 1a C3 —n — n(n — 4).

n =35

Theo gia thiét ta c6 C3 —n —n(n —4) =5n(n —4) & o O
n =4 (loai).

Bai 12. Cho da giac 16i 14 dinh. Goi X la tap hdp cac tam giac c6 3 dinh 1a 3 dinh ctia da gidc da cho.

Chon ngau nhién trong X mot tam gidc. Tinh xac suat dé tam giac duge chon khong cé canh nao la
15

canh cla da giadc da cho. ps:

Loi giai.
S6 phan tit ciia khong gian maw: n (Q) = C3$, = 364.

Goi A 1a bién c6: “Tam giac duge chon trong X khong c¢6 canh nao 1a canh ctia da giac .
Suy ra A la bién cb: “Tam giac dugc chon trong X c6 it nhat mot canh la canh clia da giac”

TH1: Néu tam giac dude chon c¢6 2 canh 1a 2 canh ctia da giac thi c¢6 14 tam giac théa man.
TH2: Néu tam gidc dugc chon c6 ding mot canh 13 canh clia da giac thi ¢6 14 - 10 = 140 tam gidc théa man.
Suy ra n (A) = 14 + 140 = 154. Vay s6 phan ti cia bién ¢6 A la: n(A) = n(Q) — n (4) = 210.

210 15
SuyraP(A):ﬂ:%

Bai 13. Cho da giac 16i A1A42A43... A1g. Goi X 1a tap hdp cac tam gidc c6 ba dinh 13 cac dinh ctia da

gidc da cho. Chon ngau nhién trong X mot tam gidc. Tinh xac suit dé tam giac duge chon khong cé
5

canh nao 1a canh cta da giac da cho. ps: —

Loi giai.

S6 phan tit clia khong gian mau: n () = C3, = 120.

Goi A 1a bién c6: “Tam giac dude chon khong c6 canh nao la canh ciia da giac da cho”.

Cac tam giac G tap X c¢6 ba loai: Tam giac khong c6 canh nao 1a canh cia da giac, tam gidc ¢6 mot canh 1a
canh cua da giac, tam giac c6 hai canh la canh cia da giac.

U’ng v6i mot canh cua da giac thi c6 dung 10 — 4 dinh ctia da giac tao thanh tam gidc ¢6 mot canh 1a canh cia
da gidc nén s6 tam giac c6 mot canh 1a canh clia da gidc 1a: 10(10 — 4) = 60.

C6 10 tam giac c6 hai canh la cangocﬁa %a giac. Do d6 n (A) = 120 — 60 — 10 = 50.

Vay xéc suat can tim 1a P (A) = 0= 12° O
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Bai 14. Cho (H) la da gidc déu 2n dinh noi tiép trong duong tron tam O (n € N*,n > 2). Goi S 1a tap
hgp cac tam gidc c6 ba dinh la cac dinh cua da giac (H). Chon ngau nhién mot da giac thudce tap S,

biét rang xac suat chon duge mot tam giac vuong trong tap S 1a 3 Tim n. DS: n =20

Loi giai.

S6 phan tit ctia tap S 1a: C3,,. Nén s6 phan ti clia khong gian miu 1a n (Q) = C3,.

Goi A 1a bién c6: “Chon duge tam giac vuong ”. Da giac déu 2n dinh c6 n dudng chéo qua tam O.

Mbi tam giac vuong dugce tao bdi hai dinh nim trén cling mot duong chéo qua tam O va mot trong 2n — 2
dinh con lai.

Suy ra s6 tam giac vuong 1a n(2n — 2).

\ om—2) 1
Theo dé bai ta co: P (4) = "= _ L o, O

a3, 13

Bai 15. Cho da gidc déu c6 15 dinh. Goi M 1a tap hdp cac tam giac c6 ba dinh 1a ba dinh cia da giac

da cho. Chon ngau nhién mot tam gidc thudc M, tinh xéc suat dé tam gidc dude chon la tam gidc can
nhung khong phai la tam giac déu. pSs: ;if

Loi giai.

S6 phan tit ctia tap M la: C35 = 455. S6 phan tit clia khong gian mau: Clsy = 455.

Goi O la tam duong tron ngoai tiép da gidc déu. Xét mot dinh A bat ki ciia da gidc: C6 7 cap dinh doi xing
v6i nhau qua dudng thing OA, hay c6 7 tam giac can tai dinh A. Nhu vay v6i mdi dinh clia da gidc c6 7 tam
giac nhan né6 lam dinh ciia tam gidc can.

S6 tam giac déu c6 3 dinh 1a cac dinh ctia da giac 1a ? = 5 tam giéc.

Tuy nhién, trong cac tam giac can da xac dinh & trén c6 ca tam giac déu, do moi tam giac déu thi déu can tai
3 dinh nén cac tam gidc déu duge dém ba lan.

Suy ra s6 tam gidc can nhung khong phai 1a tam gidc déu c6 ba dinh 13 ba dinh clia da gidc da cho la:
7-5—3-5=90.

Vay xac suat dé chon duge mot tam gidc can nhung khong phai 1a tam giac déu tit tap M 1a P =
Il

90 _ 18
455 91"

Bai 16. Cho da giac déu H c6 24 dinh, chon ngau nhién 4 dinh ctia hinh H. Tinh xac suat dé 4 dinh

chon dugc tao thanh mot hinh chit nhat khong phai 1a hinh vuong. : 1%1

L3 giai.

S6 phan tit clia khong gian mau: n () = C3,.

Goi A 1a bién cb: “4 dinh chon dudc tao thanh mot hinh chit nhat khong phai 14 hinh vuong”.

Goi O la tam clia da gidc déu. Vi da gidc déu cé s6 dinh 1a chin, nén c6 12 cap diém déi xing qua O, tao
thanh mot duong kinh, cit 14y bat ki 2 duong kinh nao ching ciing 14 2 dudng chéo ctia mot hinh chit nhat. Do
d6 s6 hinh chit nhat 1a C,. Suy ra n (A) = C1,.

2
Vay P (A4) = Cip _ 1

=12 = O
3, 161

Bai 17. Cho da giac 16i (H) c¢6 22 canh. Goi X 1a tap hgp céc tam gidc c6 ba dinh 1a ba dinh cta (H).
Chon ngiu nhién 2 tam gidc trong X. Tinh xac suat dé chon dugc mot tam giac c6 mot canh la canh

ctia da giac (H) va mot tam gidc khong c6 canh nao 1a canh cia da giac (H). : %

Lo giai.

Dau tién ta xét cac loai tam gidc duge tao thanh.

S6 tam gidc c6 3 dinh lay tit 3 dinh ctia H la: C3, = 1540 tam gidc, bao gdm 3 loai sau: Loai 1 1a tam gidc c6
2 canh 1a 2 canh cta (H), loai 2 1a tam gidc ¢6 dung 1 canh la canh cta (H), loai 3 1a tam gidc khong c6 canh
nao la canh cua (H).

Ctt mdi dinh ctia (H) ciing v6i 2 dinh lién tiép (ké bén) tao thanh mot tam gidc loai 1 nén c6 22 tam giac loai
1.
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MBbi canh ctia (H) cuing v6i mot dinh trong s6 22 — 4 = 18 dinh con lai (trit hai dau mut ciia canh dang xét va
hai dinh ké hai bén clia canh nay) tao thanh mot tam giac loai 2. Do d6 c¢6 22 - 18 = 396 tam giac loai 2.
Do d6 s6 tam giac loai 3 1a 1540 — (22 4 396) = 1122 tam giac.
S6 phan tit ctia khong gian mau la: n (Q) = C3,,, = 1185030.
Goi A 1a bién ¢6 “Chon duge mot tam giac ¢6 mot canh 1a canh ciia da gidc (H) va mot tam giac khong co
canh nao la canh cta da giac (H) ”. Suy ra n (4) = 396 - 1122 = 444312.

444312 748

ay P(A) = - . O
Vay P(A) = 7725030 = 1195

Bai 18. Mot da gidc déu 24 dinh, tat ci cic canh ciia da gidc son mau xanh va tit ci cic dudng chéo
clia da gidc d6 son mau dé. Goi X 1a tap hop tat cd cac tam giac c¢6 ba dinh 1a cac dinh clia da giac
déu tren. Ngusi ta chon ngau nhién tit X mot tam giac, tinh xéc suat dé chon dugc tam giac c6 ba canh

N N 190
cling mau. g =
253

Loi giai.

S6 phan tit ctia khong gian mau la: n (Q) = C3, = 2024

Goi A 1a bién c6 “chon dude tam giac c6 ba canh cting mau 7. Tiic 14 ba canh nay ciing mau do.

Madi canh mau xanh ctia da giac cing v6i mot dinh trong 24 — 4 = 20 dinh con lai (trit hai dau mat ciia canh
dang xét va hai dinh hai bén canh nay) sé tao thanh mot tam giac ¢6 ding mot canh mau xanh. Do dé cé
24 - 20 = 480 tam giac loai nay.

Maéi dinh ctia da gidc cting v6i hai canh hai bén sé tao thanh mot tam giac ¢6 ding 2 canh mau xanh. Do dé
c6 24 tam giac loai nay.

Do d6 s6 tam giac khong ¢6 canh ndo mau xanh 1a 2024 — 480 — 24 = 1520. Do d6 n (A) = 1520.

. 1520 190

Bai 19. Cho da giac déu 2n dinh, liy ngdu nhién mot dudng chéo ciia da giac nay, thi xac suat dé

duong chéo duge chon c6 do dai 16n nhat bang 9 Tim hé s6 ctia sb hang chia z® trong khai trién

1 n
<x3 + =+ 2> ) DS: 480
X

Loi giai.
S6 dutng chéo trong da gidc 2n canh 1a C3, — 2n.
Duong chéo c6 do dai 16n nhat 1a duong chéo di qua tam ciia da gidc déu, c6 n duong chéo nhu vay. Tu gia
thiét ta co:
n 1 n 1 1 1

e =" & = on=6
C2 —2n 9 (@n—-1lm-2n 9 2n-3 9

. 1 6 . . VAR . .
Xét khai trien (ac?’ +—+ 2> c6 s6 hang téng quat la: Cf - C4 - 26+ (a:3)k v <x> =Ck.Ci . 26-k. p3k—di,

3k—4i=5
. . 1=1
S6 hang chira xd trong khai trién tng véi 4, k théa man hé: {0<i<k <6 = {

i,keN
Heé s6 ctia s6 hang chita 25 1a C3 - CL - 23 = 480. O

Bai 20. C6 nam doan thing c6 do dai 1, 3, 5, 7, 9. Lay ngiu nhién ba doan thing tit nim doan thing

d6. Tinh xac suat dé ba doan dugc chon c¢é thé xép thanh mot hinh tam giac. DS: %

Loi giai.

S6 phan tit ctia khong gian mau: C3 = 10.

Dé ba doan théng c6 thé xép thainh mot tam gidc thi c6 bén cach chon nhu sau: {3,5,7}; {3,7,9}, {5,7,9},
(3,5,9}.

Goi A 1a bién cb: “Chon4duqc2ba doan théng c6 thé xép thanh mot hinh tam giac ”. Ta c¢6 n (A4) = 4.

Vay xac suat P (A) = 05 0O



211

Bai 21. Trong khong gian c6 2n diém phan biét (n > 4;n € N), trong d6 khong c6 ba diém nao théng
hang va trong 2n diém phan biét ¢6 ding n diém thudc mot mit phang. Tim tat cd cac gia tri ciia n
sao cho tit 2n diém c6 ding 505 mit phang phan biét. DS:n=8

Lai giai.

S6 cach chon ba diém tit 2n diém phan biet 1a C3,.

Trong 2n diém phan biét c6 ding n diém thudoc mot mat phing nén c6 C2 mit phing trimg nhau.
Vay s6 mat phing tao ra tit 2n diém phan biet 13 C%n — C;g; + 1. Ta c6 phuong trinh:

C3, —C3 +1 =505
2n(2n—1)(2n—2) n(n—1)(n—2) 505
1-2-3 1-2-3
& ™ —9n? +2n—3024=0

& n=38.

Vay n = 8. O

DANG 0.6. Cac bai toan dém, sap xép lién quan dén vi tri, xép chd

Bai 22 (Dé thi hoc sinh gi6éi Bén Tre 16p 12 nam hoc 2017 — 2018). Trong mot 16p hoc c6
2n + 3 hoc sinh gom An, Binh, Chi cting 2n hoc sinh khac. Khi xép tity ¥ cac hoc sinh nay vao day ghé
dugce danh s6 tit 1 dén 2n + 3, mdi hoc sinh ngdi 1 ghé thi x4c suat dé sé ghé ctia Binh bing trung binh

cong s6 ghé An va s6 ghé ctia Chi 1a e Tinh s6 hoc sinh ctia 16p. DS: 25

Loi giai.

S6 phan tt clia khong gian mau 1a sd cach sap xép 2n + 3 hoc sinh vao 2n + 3 chd ngoi da dude danh s6. Suy
ra n(Q)) = (2n+ 3)L.

Goi A 1a bién c6 “s6 ghé ctia Binh bang trung binh cong s6 ghé ctia An va s6 ghé ctia Chi ” thi ta co:

+ Xép Binh & ghé s6 2 hoac ghé thit 2n + 2 thi mdi cach ¢6 1 -2! cach xép An va Chi.
+ Xép Binh 6 ghé s6 3 hoac ghé thit 2n + 1 thi mdi cach ¢6 2 - 2! cach xép An va Chi.

+ Xép Binh & ghé s6 4 hodc ghé thit 2n thi méi cach c¢6 3 - 2! cach xép An va Chi.

+ Xép Binh & ghé s6 n + 1 hodc ghé thi n + 3 thi mdi cach c6 n - 2! cach xép An va Chi.
+ Xép Binh & ghé s6 n + 2 mdi cach ¢6 (n+ 1) - 2! cach xép An va Chi.

Suyra 2(1+2+3+---+n)-2'+(n+1) -2 = (n+1)2-2! cach xép dé s6 ghé ctia Binh bing trung binh cong
s6 ghé ctia An va Chi.

Vé6i mdi cach xép trén c6 (2n)! cach xép cac hoc sinh con lai.

Vay ta c6 n(A) =2(n+1)%- (2n)..

Theo gia thiét ta c6 phuong trinh

=11
2 D2-(2n)! 12 n
(n+D7-Cn)t 12 o2 4700530 =0 < 49
(2n + 3)! 575 n=—— (loai).
48
Suy ra s6 hoc sinh 14 211 + 3 = 25. O

Bai 23 (Dé thi hoc sinh giéi Thanh Héa 16p 11 nam hoc 2017 — 2018). Xép ngiu nhién 10

hoc sinh gdom 2 hoc sinh 16p 114 va 3 hoc sinh 16p 11B va 5 hoc sinh ctia 16p 11C thanh mot hang
ngang. Tinh xac suit dé khong cé hoc sinh nao clia ciing mot 16p ditng canh nhau. DS: &
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Loi giai.
S6 phan tit ctia khong gian mau 1a n(Q) = 10!.
Goi D la bién ¢6 théa man yéu cau bai toan.
+ Xép 5 hoc sinh 16p 11C vao hang c6 5! cach. (Sau khi xép s& c6 6 vi tri trong (4 gitta va 2 & hai dau),
chiang han (102C3C4C5C6).

+ Néu xép xen ké 5 hoc sinh 16p A va B tit phia tan cuing bén trai (12345) c6 5! cach xép, tuong ty xép ti
phia bén phai (23456) ciing sé c¢6 5! cach xép.

Suy ra n(D) = 5!- 2 - 5! = 28800. Vay x4c suat ctia bién ¢6 D la

n(D) 28800 1
(D) n(Q) ~ 10! 126

Bai 24 (Dé thi hoc sinh gi6éi Bic Giang 16p 12 nam hoc 2016 — 2017). Mot nhém hoc sinh
gdom 9 ban nam, trong d6 c6 ban Hai va 4 ban nit trong d6 c6 ban Minh xép vao 13 cai ghé trén

mot hang ngang. Tinh x4c suit dé gitta hai ban nit c6 ding ba ban nam, dong thoi ban Hai va ban Minh
1

néu & trén khong ngoi canh nhau. e

Loi giai.

S6 phan tit ciia khong gian mau: n(Q2) = 131

Dénh s6 ghé trén hang ngang theo thi ty tit 1 dén 13. Cac ban nita phai ngoi vao cac ghé s6 1, 5, 9, 13.

Goi A 1a bién c¢b “Gitta hai ban nit ngdi gan nhau c¢6 dung ba ban nam, dong thoi ban Hai v ban Minh khong
ngoi canh nhau ”.

Xét cac truong hop sau:

* Ban Minh ngoi ghé sb 1.
— S6 cach xép ba ban nit con lai 1a 3!.
— C6 8 cach xép vi tri clia ban HAi.
— C6 8! cach xép tam ban nam vao céac vi tri con lai.
Suy ra so cach sap xép la 8 - 3! - 8!.
* Ban Minh ngoi ghé s6 13 ciing ¢6 s6 cach sap xép 1a 8 - 3! - 8l.
* Ban Minh ngoi ghé s6 5 (tuong tu ban Minh ngoi ghé s6 9).
— Xép 3 ban nit con lai c6 3!.
— (€6 7 cach xép vi tri ctia HAi.
— C6 8! cach xép 8 ban nam con lai.
Do d6 sb cach sap xép 1a 7- 3! - 8.

S6 phan tit ctia bién ¢6 A la n(A) =2-3!-8-8!+2-3!.7-8! = 7257600.
n(A) 7257600 1
n() 13! 858’

Vay xéc suat clia bién ¢6 A la P(A) =

Bai 25 (Dé thi hoc sinh gi6i Thanh phé H6 Chi Minh 16p 12 niam hoc 2017 — 2018).

Trong mot phong hoc, ¢6 36 cai ban rdi nhau duge danh s6 tit 1 dén 36, mdi ban danh cho 1 hoc sinh.
Cac ban duge xép thanh mot hinh vuong c6 kich thuée 6 x 6. Co gido xép tity ¥ 36 hoc sinh ciia 16p
trong d6 c6 hai em la Hanh va Phiic vao cac ban. Tinh xac suat dé Hanh va Phiic ngdi 6 hai ban xgp

canh nhau theo hang doc hoéc hang ngang. ps:

Loi giai.

S6 cach sap xép 36 hoc sinh vao 36 cai ban ctia 16p ciing chinh 14 s6 phan ti ctia khong gian mau nén n(£2) = 36!.
Goi A 1a bién ¢6 “Hanh va Phiic ngoi ¢ hai ban xép canh nhau theo hang doc hofic hang ngang ”.

* Néu Hanh va Phtic ngdi canh nhau theo hang ngang.
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+ C6 6 cach chon diy ban nim ngang dé hai ban ngdi canh nhau.

+ Coi hai ban Hanh va Phtic ngoi canh nhau 13 1 nhém X nén c6 2 nhém X khac nhau va c6 5 cach xép
chd cho nhém X.

+ C6 34! cach xép chd cho 34 hoc sinh con lai vao 34 ban.

Vay trong truong hgp nay c6 6 -2 -5 - 34! = 60 - 34! cach xép.
* Néu Hanh va Phic ngdi canh nhau theo hang doc. Tuong ti ta c6 60 - 34! cach xép.
S6 phan tit cia A 1a n(A) = 120 - 34

n(A) 12034 2

Xéc suat ciia bién c6 A 1a P(A) = ®) TREREE O
n !

Bai 26 (Dé thi hoc sinh giéi Chu Van An I6p 11 nam hoc 2015 — 2016). Trong mot cudce thi
chon hoc sinh giéi toan khéi 11 truong THPT Chu Van An, c6 52 hoc sinh dang ky du thi trong dé c6
mot em tén Thanh va mot em tén Dat. D kién ban to chitc sip xép lam 3 phong thi (phong 1 va phong
2 ¢6 18 thi sinh, phong 3 ¢6 16 thi sinh). Néu phong thi dugc sip xép mot cdch ngau nhién, hay tinh

xac suat dé Thanh v Dat ngdi chung mot phong. S: %

Loi giai.

Khong gian mau c6 s6 phan tit 1a n(Q) = CL - C18.

Néu Thanh va Dat ngoi chung phong 1 hogic phong 2 thi n(A4;) =2 - Ci¢ . Ci%.
Néu Thanh v Dat ngdi chung phong 3 thi n(Az) = CL5 - C13.

Goi A 1a bién c¢6 “Thanh va Dat ngoi chung phong ”.

n(A) 2-C-CH+CH-Cf 71

n(A) = n(4A1) + n(Az) = P(A) = ) S =

Bai 27 (Dé thi hoc sinh giéi Chuyén Bic Ninh 16p 11). C6 6 vién bi gém 2 vién bi xanh, 2 vien
bi dé va 2 vien bi vang. Héi c6 bao nhiéu cach xép 6 vién bi thanh mot hang sao cho khong c6 hai vien

bi cling mau xép canh nhau? DS: 30
L3i giai.
. ) 6!
Téng s6 cach xép 6 vien bi thanh mot hang la C% - C3 = 23 = 90 (céch).

Ki hiéu: A; la tap hop 2 vién bi xanh canh nhau; As 1& tap hop hai vién bi dé canh nhau; A3z 1a tap hop hai
vién bi vang canh nhau.
S6 cach sap xép khong hgp 1¢ (c6 it nhat 2 vién bi cing mau canh nhau) 1a

n(A1 UAs U Ag) = n(A1) + n(AQ) + n(Ag) — (n(A1 N AQ) + n(A1 N A3) + n(AQ N Ag)) + n(A1 NAs N Ag).

n(A1 N Ag) = n(A1 N Ag) = TL(AQ N Ag) = Ci . C% =12 va n(A1 NAsN A3> = 3! =6.
Suy ra n(A; U Ay U Az) =90 — 312 + 6 = 60.
Vay s6 cach sap xép hop 1i 1a n(A; A2 A3) = 90 — 60 = 30. O

Bai 28 (Dé thi hoc sinh gi6i Triéu Son 16p 11 nam hoc 2017 — 2018). Tit 2012 s6 nguyén
duong dau tién lay ra 6 s6 xép thanh diy s6 c6 dang wi, us, usz, u4, us, ug. Hoi c6 bao nhieu day
s6 ¢6 dang trén biét uq, ug, uz theo thit tir lap thanh mot cap sé cong. DS: 2012 - 1005 - Ay,

Lai giai.
u1, U2, uz lap thanh cap sé cong khi va chi khi w1 + uz = 2us. Do d6 uq, ug hodic cing chén hosic ciing 1é. S6
tat cd cac cap sb6 cong theo thit ty doé chinh la s cac cap s6 (c6 thi tu) (u1,us).
Chon uq ¢6 2012 cach chon, chon ug chi c6 1005 cach chon s6 cting chin hoic cling 1& v6i uy.

C oL U1 + u3
Khi d6 ug =

Con lai 2009 sb, ta chon ra 3 s6 sip xép c6 thit tu dé hoan tat viec chon.
Vi vay s6 két qué 1a 2012 - 1005 - A3ygg. O

c6 duy nhat mot cach chon.
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Bai 29 (Dé thi gita ki 2 Yén Phong 1 - Bic Ninh 16p 12 nim hoc 2017 — 2018). C6 6 xe
xép canh nhau thanh hang ngang gdm: 1 xe mau xanh, 2 xe mau vang va 3 xe mau dé. Tinh xac
suat dé hai xe cting mau khong xép canh nhau. DS: é

Loi giai.

S6 phan tit ctia khong gian mau 1a n(Q) = 6! = 720.

Goi A 1a bién cd hai xe cing mau khong xép canh nhau. Ta tinh n(A).

Xe mau dé nhiéu nhat nén ta sip trude dé tranh trudng hgp ching canh nhau, ta xép nhu sau:

+ THI1:[ D \ b \ | D \ |
C6 3! cach sap xép cac xe mau do, thda mai xép cac xe con lai nén c6 3! cach sap xép cac xe con lai. Vay
truong hgp nay c6 3! - 3! = 36 cach.

+ TH2: | b \ b \ b \
C6 3! cach sap xép cac xe mau do, thda mai xép cac xe con lai nén c6 3! cach sap xép cac xe con lai. Vay
trudng hgp nay c¢é6 3! - 3! = 36 cach.

+ TH3:[ D \ \ b \ b \
C6 3! cach sap xép cac xe mau do, c¢6 2 -2 = 4 cach sap xép 2 xe mau xanh va vang vao hai 6 tréng lién
ké va 6 con lai xép xe mau vang con lai. Vay truong hop nay c6 3! -4 = 24 cach.

+ TH4:[ D \ D \ \ D |
C6 3! cach sap xép cac xe mau dd, c6 2 -2 = 4 cach sap xép 2 xe mau xanh v vang vao hai 6 tréng lién
ké va 6 con lai xép xe mau vang con lai. Vay truong hop nay c6 3! - 4 = 24 cach.

Vay tong cong ta c6 n(A) =36 -2+ 24 -2 = 120.
) y A 120 1
Do d6 xac suat ciia bién co A la: P(A) = ZEQ; = 720 = 5 0

Bai 30 (Dé thi hoc sinh gi6i Phi Tho 16p 12 nam hoc 2017 — 2018).

Cho mot lu6i 6 vuong gom 16 6 vuong nhd, mdi 6 vuong nhoé co6 kich B
thuée 1 x 1 (mét) nhu hinh vé bén. Con kién thit nhat & vi tri A mudn
di chuyén lén vi tri B, con kién tht hai & vi tri B muén di chuyén xudng
vi tri A. Biét ring con kién thi nhat chi cé thé di chuyén ngdu nhien
vé phia bén phai hoiic lén trén, con kién tht hai chi c6 thé di chuyén
ngau nhién vé phia bén trai hodc xuéng dudi (theo canh ciia cac hinh
vuong). Hai con kién xuit phat cting mot thsi diém va c6 ciing van toc
di chuyén 14 1 mét/phit. Tinh xac suat dé hai con kién gap nhau trén

duong di. A
DS: E
128
Lo giai.
Nhan xét: Dé di chuyén dén dich, mdi con kién phai c6 hanh trinh 8m. Vi 41 B
hai con kién xuét phat cling thoi diém va cting van téc di chuyén nén chiing
chi ¢6 thé gip nhau khi méi con kién déu di chuyén duge 4m (sau 4 phit). 1
2 . . o2 2
Do vay chiing chi ¢6 the gap nhau tai cac giao diem trén dudng chéo chinh
chay tir géc trén ben trai dén goc dudi ben phai (A1 As). 1
L ez . . . (o) ?
Xac suat de sau 4 phat, con kién tht nhat di dén vi tri 4; 1a P1(A;) = 27‘};
L ez . . Y Aa
Xac suat de sau 4 phit, con kién tht hai di dén vi tri A; 1a Pa(4;) = 2—2
Z 2 Z A
Xac suat deé hai con kién gap nhau tai vi tri A; 1a A °
9)°
P(A1) = P1(A1) - Po(4y) = (2512 .

Tuong tu xac suat dé hai con kién gap nhau tai cac vi tri Ay, As, Ay, As la
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(ch)’
256

P(A2) =

, P(A43) =

Vay xac suat hai con kién gip nhau la

(C*+ (C)* + (C)* + (€D + (¢D)® 35
256 128"

P(A) = P(A1) + P(Ag) + P(A3) + P(A4) + P(45) =

Bai 31 (Dé thi hoc sinh giéi Ha Tinh 16p 11 nim hoc 2016 — 2017). Mai lugt, ta gieo mot con
stic sic (loai 6 mat, can d6i) vA mot dong xu (can dbi). Tinh xac suat dé trong 3 lugt gieo nhu vay, c6
it nhat mot luot gieo duge két qua con stic sic xuat hién mit 1 cham, dong thoi dong xu xuat hién mét

397

sap. bS: ——
p 1728

L3 giai.
S6 phan ti khong gian mau la n(Q) = 63 - 23 = 1728.

S6 truong hgp xay ra dé ca 3 lugt tung d6 déu thu dudc sic sic mit 1 cham va dong xu mit sap 1a 1.

S6 truong hop xay ra dé trong 3 lugt tung dé c6 ding 2 lugt duge sic sdc mit 1 cham va dong xu sap la
3-1-1-11=233.

S6 truong hgp x4y ra dé trong 3 lugt tung dé c6 ding 1 lugt duge sic sic mat 1 cham v dong xu mit sap la
3-1-11-11 = 363.

L s 1+ 33+ 363 397
Vay xac suat can tim la: P = Rk =

1728 17287 -
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