CHUNG MINH DANG THUC

TINH GIA TRI BIEU THUC
Mai Ngoc Thing — Al (08-11) THPT NTMK, Tp.HCM

Chimg minh dang thirc va tinh gia tri biéu thirc trong giai tich to hop 1a mot van dé kha rong, n6
c6 mat trong nhitng bai thi DH va ca trong cac dé thi HSGQG. V&i mong mudn gitip cac ban c6
thém tu liéu cho viéc tu hoc, day 1a nhiing kién thire toi ¢o duogc trong qua trinh luyén thi véi
ngudi thay kinh yéu Vit Vinh Théi va thém mét it toi suu tdm duoc, t6i xin tong hop lai thanh
mot chuyén dé nho nho ciing nham thém muc dich 14 luu trit. Moi gop v xin lién hé qua email
maingocthang1993@gmail.com hodc nick yahoo blackjack2512.

I. Vai cong thirc cAn nhé:

|
Chinh hop: 4 =— =
_ A=
R |
Téhop: CF=— 1"
= OO S o

_ Tinh chét ctia t6 hop: C* =C"™*
Hang dang thuc Pascal: C* +C*' = C*!

n+l

_ Nhj thire Newton: (a+b)" = Cra"*b*

k=0
Trong chuyén dé nay hau hét 14 lién quan dén t6 hop nén cac ban cin nam viing va sir dung
thuan thuc 3 cong thirc lién quan dén t6 hop nhu trén va trong timg muc t6i s& nhic lai cong thic
ap dung trong cac bai tap thudc muc do.

I1. Cac phwong phap va vi du minh hoa:

Céc bai tap t6i néu ra déu minh hoa kha rd cho phuong phap va s& c6 mot s6 bai tip dé cac ban
c6 thé rén luyén lai. Toi s& c¢b gang phan tich hudng giai & mot sd bai toan véi mong mudn gitp
céc ban hiéu sau sic hon vé 101 giai ciia bai toan do.

Cich 1: Bién d6i dong nhat, thay cac cong thirc to hop, ddi khi dung sai phan, thwong xuat
phat tir vé phirc tap roi dung mot sé phép bién doi dé dwa biéu thirc vé giong vé don gian.

VD1: Chirng minh cac ding thirc sau:
k
1. Cn;l __ntl (n,keN,n>k) 2. k(k=D)C\=n(n-1)C'; (n,keN,2<k<n)
C n—k+1

+ =—
n+2\Cf, CcH ) C

n+l n+l

3. ””( U j L (ke N*.n>k) (PH B 2008)

+C?

n+k+1

4. C?

n+k

1a mot s chinh phwong (n,k € N,n+k > 2)
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Gidi: 1. D& dang nhan thiy ta s& xuat phat tir vé trai va ta bién do6i

Ct,  (m+1)!  k\n-k)!  n+l
C* kl(n—-k+1)!  n n—k+1

3. Tuong tu cdu 1, ta ciing s& xuat phat tir vé trai 1 vé phuc tap

n+l( 1 1 ]_n+1(k!(n—k+1)!+(k+l)!(n—k)!j

k + k+1 | T
n+2\CH, ) on+2 () (n+1)!
_n+l Km=B)(n—k+1+k+1) _n+l kln-K)!(n+2) _kln-k)!_ 1
n+2 (n+1)! n+2’ (n+1)! n! Ct

2,4. Xem nhu bai tap tu luyén.

VD2: (bHAN 2001- Cb 2003)

4 . 7. . \ A Y 4 1 1 1 1 n- 1
1. Chiing minh v&i moi Va > 2 va n nguyén thi ta co: —2+?+?+ ..... +? =
3 4 n n
. 2C? ’ .
2. Rut gon bieu thie: F=C, + %+ 3(?2" ----- 291

Gidi: Bai nay minh hoa cho ¥ tuéng sai phan, d6 13 bién ddi s6 hang tong quat theo hiéu 2 biéu
thire roi thé gia tri va don gian tir tur.
1.V6i n=12,3,.....,n taco:

1l @=2 1 1 1

A n! n(n—1) n-1 n

. 1 I 1 1 1 1 n-1

Vay—2+—2+—2 ..... — =l -+t—== ——=1——=
A o A4, A 2 2 3 n—-1 n n n

2. Ciing voi y tudng sai phan nhung ta bién d6i c6 hoi khéc so véi cau 1
2 ! Y 3 ! I(n—2)!
2C; _,_ N (n 1).:”_1 3C; _y_n! 2!(n 2).:n_

C}i:n, ; . , 2= ) 2

C, 2l(n-2)!"  n! C, 31(n-3)! n!

k

.................................. Iéfflzn—k+l
.................................. Zfﬂlzl
Cong n dang thirc trén vé theo vé ta duogc:

2 3 n
F=Ci+2§”+%+ ..... +Z§”1:n+(n—l)+(n—2)+ ..... +(n—k+D+...+2+1

n(n+1) A , { A A A

=1+2+3+....+n=——-= (theo cong thirc tinh tong cap so cong)
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VD3: Chung minh:
1. (PHKTCN 1998) Cf +3CH" +3C? +Ci2 =Ct, (n,ke N,3<k <n)
2. (PHQGHCM 1997) Ct +4C" +6C? +4C > +C* =CF, (n,ke N,4<k<n)

Giai: Bai nay minh hoa cho HDT Pascal: C! + C**' = C*. Céng thirc nay d6i v6i nhing ban
chua lam quen thi hoi khé nhé, c6 cdu “than chi” sau ctia thay minh gitp cac ban d& nhé hon du
nghe no rat 1a binh thudng: “cting trét 1au so le, nang trét 14y 1u cao”. Véi ¥ tuong do ta sé nhom
céc s6 hang nham st dung HDT Pascal:

L Cr+3C +3C 7+ O =(Cr+ O+ 2(C + O )+ (€7 + )
=Cr  +2C+ G = (Ch+ G )+ (Gl + G ) = €, + C = Cly

2. Hoan toan tuong tu cau 1.

VD4: 1. (TTDTBDCBYTHCM 1998)
Cho 2 s6 nguyén n, m thda 0 < m < n . Ching minh: C" =C";' + C" +....+ C"" +C"]

2.Cho n,ke N*,n>k.Ratgon: S=C; +C},, +C;, +....+C'_ +C"

Giai: O VD trén la dung HDT Pascal theo chiéu thuén la gom 2 thanh 1, con & VD nay ta s€
ding theo chiéu nguoc tirc 13 tach 1 thanh 2.

G =CL+Cr
CrL=CL+Cr
1. Taco: §.......... SO =0 O+ r O O]
Cra =Cp +
cr=Crl=1

2. Hoan toan tuong tu

Cich 2: Khai trién lity thira nhi thirc roi thay bién bang gia tri thich hop.

VDI1: Chiing minh:
1.C'-C +C=C+..+ (-1)'C' =0
2.9°CY+9'C +9°C? +.....+9"C" =10"

Gidi: 1. Ta thay vé trai cua ding thic chira C)vaC’ ddng thoi moi hé sd cua té hop 1a 1 nén ta
s& chon khai trién (1+x)" va thiy cac s6 hang ddi diu nén s& chon x =—1.
Tacod: (1+x)" =C) +Cix+C2x* +....+C'x" (1)

Trong (1) thay x =1 tadugc C) —C. +C; —C +....+(=1)"C' =0




2. Trong (1) thay x =9 taduoc 9°C) +9'C} +9°C? +.....+9"C" =10"

VD2: 1. (BHQGHCM 1997 - PHYDHCM 2000)
Ching minh C} +C, +Ci +...+C''=Cy) +Ci +C) +....+C3"

Gidi: 2 bai trén ban chat gidng nhau nén t6i s& giai mau bai 2.

2. Nhan thdy vé trai clia dang thirc khuyét mat Cy + C;" nén ta sé cong thém lugng nay vo dé sir
dung khai trién (1+x)" va that may man Cy, +C2" =2 nén ta c6 16i gidi nhu sau:

YCBT < C) +C, +Cy 4o+ C2 4+ C =C +C5 4 + G

Taco: (1+x)" =Cy) +Cy x+C5 x> +C; x> +Cy x* + ...+ Cx 2+ ' + C X"

Thay x =-1 tadugc 0=C, —C) +C; —C; +C) —....+C3' 7 = C '+ C

Tir day chuyén vé doi dau ta c6 dpem.

VD3: Tim sb nguyén duong n théa méan:
1. (PH D 2003) C! +2C) +4C> +....+2"C" =243 (1)
2.(PHD2008) C,, +C;, +....+C;'" =2048 (2)

Gidi: Thoat nhin tudng 2 bai trén 13 giai phuong trinh nhung thuc chat lai 13 yéu cau tinh tong
boi néu khong rat gon dugc ve trai ta s€ khong the tim dugce n.

1. Nhan théy liiy thira ciia 2 ting dan nén ta s& chon x =2 trong khai trién (1+ x)"

Taco: (1+x)" =C'+Clx+C:x* +.....+C'x"

Thay x =2 tadugc: 3" =C° +2C +2°C} +....+2"C"

Viy (1) &3 =243=3F <n=5

2. C1: Vé trai cua phuong trinh ta thy khuyét di lugng Cy +C>, +.....+ C." trong khai trién
(1+x)*" nhung néu tinh y ta s& thiy C? +C2 +...+C' =C) +Ci +...+C2" (da dugc
ching minh ¢ cau 1 VD6) va ta di dén 101 giai nhu sau:

Taco: (1+x)" =Cy) +Cy x+C5 x> +C, X + .+ C X" 4+ C X"

Thay x =-1 va chuyén vé d6i ddu ta c6: Cy, +C;, +.... + Cor =Cy, + C5 + e+ Co2!

(2) = (C, + G5, +t O ) +(C5, + G5, +...+ €51 ) = 2.2048

S (1+1)"=22048 =27 =2048=2" < n=11

C2: Bai nay con 1 cach 1 sir dung chiéu dao ctia HDT Pascal kha dep mat.

Ap dung HPT Pascal C* +C*"' = C*! ta co:




D& thiy ddy chinh 13 khai trién cia (1+1)"" =2*"' nén(2) < 2" =2048 =2" = n=11

Cich 3: Viét 1 liiy thira nhi thitc dwéi dang tich ciia 2 liiy thira nhi thirc, khai trién tirng vé
roi dong nhit cic s6 hang twong tmg. Cach nay thwong dwoc sir dung khi vé phirc tap ciia

ding thirc. 1a tich ciia 2 t6 hop C*.C" hoic binh phuong ctia 1 to hop (C,f )2

VD1: Cho n nguyén duong. Chirng minh (Cf )2 + (C,', )2 + (Cz)2 Foet (C” )2 =C},

Gidi - * Taco: (1+x)% =(1+x)"(1+x)",¥x (1)
2n

Ma (1+x)™ =) Cyx*
pay
Trong khai trién hé s6 cua x" 1a C,, (2)
*Mat khac : (1+x)"(1+x)" = (C) + Clx + Cox* + ...+ Cix" ) (C) + Cx + Cox” + ...+ Clx")
= (Cf +Clx+Cx* 4.+ Clx" ) (C,?x” +CX" HCx" P 4+ CO)
Hé s6 cua x" 1a trong tich trén 1 : (C°)" +(C!) +(C2) +.t (C2) ()

Tir (1), @), ) tacd: (CO) +(C) +(C) +.r(C2) =2,

VD2: Chung minh véi m, k, n nguyén duong, m <k <n ta co:
cC)Ct+C.C+CiC 7+ .+ CrCl =t (HDT Vandermonde)

m n m+n

Giai : * Taco: (1+x)"" =(1+x)"(1+x)",Vx (1)

Ma (1+x)"" = ZC,{;ij
=0
Trong khai trién hé s6 ciia x* 1a C*_ (2)
* Mat khac : (1+x)"(1+x)"
= (C,‘; +C X+ Cx" + .+ CI X" ) (Cf +CX+CX +. A+ CTX T+ O+ CF X + C:x”)
Hé s clia x* trong tich trén 1a C°C* + C.C*' + C2C* 2 + ...+ C"CI™ (3)

m n

T (1), 2), ) tacé: C°Ct+C.C' + C2CF 2 4.+ C'CF " =CF

m+n

VD3: 1. Cho n nguyén duong. Ching minh: (Cy,)* = (C},)* +(C>)* —....+(C:') = (=1)"C3,
2. Cho n nguyén duong 1é. Chung minh: 1—(C})* +(C2)* = (C})’ +....—(C3")* =0

5




Giai: 1. *Taco: 1+x)" =Cy, +Cy x+C; x> + .o+ Ch X" + ..+ Co x>
(1-x)"=C) x> =C) X" 4o+ (1)'CY x" £+ Col X

Hé s6 cua x*" trong tich (1+x)*"(1—x)*" 1a

(CO R (L) +(C2F ot ((I(CL P £t (CEY (1)

* Mt khdc: (14 x) (1= x)>" = (1= x*)*"

=C) —Cy X e+ (=)' Ch o+ CIN (X

Hé s ctia x*" trong khai trién (1-x*)*" 1a (=1)"C,, )

Tir (1) va (2) ta co : (C° ) —(CL )t (1) (C2 ) £+ (CY2 = (—1)"CL

2. Xem nhu bai tap tu luyén

Cich 4: Khai trién 1 liiy thira nhi thire 1 bién hoic tich ciia 1 don thirc véi 1 liiy thira nhi
thirc 1 bién. Lay dao ham 2 vé dén cép thich hop roi thay bién bang gia tri thich hop.

VD1: Ching minh
1. Cl +2C +3C +....+nC! =n2"" (ne N*)
2.2.1.C2432.C° 4t n(n-1)C" =n(n—-1)2"2 (ne N*,n>2)

Giai: Bai nay minh hoa kha r6 cho y tudng dao ham.

1. Nhan thiy vé trai cta dang thirc mat C’ va trong moi t6 hop lai thdy hé sé di voi né ting déu
mot don vi nén ta sé dung dao ham cép 1.

Tacod: (1+x)" =C) +Cix+C2x* + ...+ C'x"  (¥)

Lay dao ham 2 vé ctia (*) ta dugc: n(1+x)"" = C! +2C?x +3C’x* +.....+nC'x"" (1)

Trong (1) chon x =1 ta dugc: n.2""' =C! +2C> +3C} +.....+nC" (dpcm)

2. Nhan thiy vé trai cua dang thirc mat C Y va C valai thdy trong mdi to hop hé s6 di véino 1a
tich 2 s6 nguyén lién tiép nén ta s& dung dao ham cép 2.

Lay dao ham 2 vé ciia (1) ta dugc: n(n—1)(1+x)" > =2.1C? +3.2Cx +.....+ n(n —1)C"'x" > (2)
trong (2) thay x =1 ta dugc: n(n—1)2"2=2.1.C} +3.2.C. +....+n(n—1)C" (dpcm)

VD2: (bHSPHCM - bH Luat 2001) Chuing minh:
CI3"'+2C23" 2 +3C3"  +....+nC =n 4"

* Dau hiéu sir dung dao ham & day 1 kha 16 khi thiy lily thira cia 3 giam dan. Téi day ta co 2
hudéng xur 1y:
_ Huodng 1: Khai trién (1+x)" rdi dao ham va chon x = 3. D& thay huéng nay khong cho chiing

ta dugc di€u mong muon.




_ Hudng 2: O day céc t6 hop déu chira n nén ta s& dung khai trién (3+x)" , sau d6 dao ham 2 vé

vathay x =1 tas€ c6 dpcm.

k=0
Lay dao ham 2 vé ctia (1) ta dugc: n(3+x)"" = C!3"" +2C?3"?x +3C 3" %" +....+nC'x"" (2)
Trong (2) thay x =1 ta duge: n4""' =C 3" +2C'3"> +3C’3" > +.....+nC" (dpcm)

VD3: (TK 2006) Ap dung khai trién nhi thirc Newton ctia (x> +x)'® hiy chting minh:

1 99 1 100 1 101 1 198 1 199
100ch0(5) —1010300(5j +102c500(ﬂ _— +199cf§0(5j +2ooc;gg(5j =0

100 100
9. 4 2 100 100 100 100 k _k k 100+k
Giai: Tacod: (x"+x) " =x"(1+x)" =x E CrpoX' = E CiooX
k=0 k=0

0 100 1 101 2 102 99 _199 100 _.200
=Cipox  +Cx +Cx  +.oe+Cox +Cpx™ (1)
Lay dao ham hai vé cua (1) ta duoc:

100(x* + x)” (2x +1) = 100C%,x” +101C,x" ™ +102C2 x"* + ...+ 199C% x'* +200C L x'*”

Thay x = —% ta dugc:

1 99 1 100 1 101 1 198 1 199
0=-100C},, (Ej +101C},, [Ej -102C;,, (EJ +. +199C (5] -200C,) (Ej
Chuyén vé va d6i dau ta s& co dpem.

Nhan xét: Cau hoi duoc dit ra & day 1a liéu khong cho trudce khai trién kia thi ta c6 thé giai quyét
dugc bai toan nay khong? Xin dé danh cau tra 10i cho cac ban.

VD4: 1. (PHAN 2000) Tinh tong: S = Cogy +2Choo + 3Cagp + v + 2001C 0"
2. Ching minh: 3C° +4C) +5C> +.....+ (n+3)C" =2""'(n+6)

% a Ao 2000 __ 0 1 2 2 20002000
1. * Nhan xét: (1+x)7" = Cyp0 + Cro00X + CappoX ™ +vee + Coppo X
Téi dau néu ta dao ham thi s mat Cy,,, va cic hé so dimg trudc to hop khong nhu ta mong

muon. Téi day bang mot chut khéo 1€o 1a nhan thém x vao khai trién trén ta s& thu dugc két qua.
2000 2000
* .o 2000 __ k k _ k +k _ ~0 1 2 2 3 2000 _.2001
Gidi: x(1+x)"" =x) Chpex’ =D Crgex™ = Cogpx + Caopp” + Copgox” + ceeet Cooex™" (1)
k=0 k=0

Lay dao ham hai vé cua (1) ta duoc:

(1+ 1) +2000x(1+ x)"” = Coryo +2Ch000% + 3Ca0X” + eve +2001C 00 x> (2)

Trong (2) thay x =1 ta dugc: 2™ +2000.2"" = Cy 0 + 2Casoo + 3Cag0 + v +2001C500
Hay la S =2002.2""




2. % Nhan xét: (1+x)"=C) +Clx+C:x* +.....+ C'x"
Néu ta nhan thém x vao giéng cau trén thi khong thu duge diéu mong mudn. Tinh ¥ mot chit
khi nhin cac s6 3,4,5 ta s& khéo 1éo nhan x° dé khi dao ham s& xuét hién cac s do.
* Giai: Taco: x*(1+x)" =) Cix* =Clx* + Cox* + C2x° + ...+ Cix" (1)
k=0
Lay dao ham hai vé cua (1) ta duoc:
307 (1+x)" +nx’(1+x)" =3Cx% +4Cx" +5Cx* +.....+ (n +3)C!'x"? (2)

Trong (2) thay x =1 ta dugc: 3C. +4C) +5C +....+(n+3)C" =3.2" +n.2""' =2""(n+6)

VD5: (PH A 2005) Tim s6 nguyén duong n sao cho
C; . —22C;  +32°C,  —42°C) . +...+(2n+1)2°"C7" =2005

2n+l 2n+l1 2n+1 2n+1 et 2n+l

* Nhan xét: Néu khong rut gon duogc vé trai ta s& khong thé tim dugc n. O day dAu hiéu dao ham
kha rd, do 1a day tang lién ti€p. Qua cac VD trén nhan thay rang giai bai toan bang dao ham
thuong c6 3 budc:

_ Budc 1: Chon khai trién phu hop, & day dé thdy d6 1a (1+x)*"*.

_ Budc 2: Lay dao ham 2 vé, néu can nhan thém dai luong thich hop dé xuat hién vé trai.

_ Budc 3: Thay bién bang gia tri thich hgp, nhan thay bai nay do 1a x =-2.

* Gigi: Taco: (1+x)"" =Cy  +Cy x+Cs X2 +Co X+ +Cotix™ ! (1)

LAy dao ham hai vé cua (1) ta duogc:

Qn+D)(1+x)"=C),,, +2C5 x+3C5 X +....+2un+DCI X (2)
Trong (2) thay x = -2 ta duoc:

2n+1=C; , —22C;  +3.2°C,  —42°C)  +....

Vay YCBT < 2n+1=2005 < n=1002.

+(2n+1)2*"Cc!

2n+1

Ciach 5: Khai trién mot lity thira nhi thirc mot bién hodc tich ciia mot don thirc véi mét liy

thira nhi thirc mét bién. LAy tich phén hai vé trén moét doan thich hop, thuwong 1a doan [O,l]

VD1: Cho n 1a mét s6 nguyén duong. Tinh téng:

L. SI:Cf+lCi+le+ ..... + ! C! 2. Sz=C,?—lC,i+lC2— ..... +(—1) o

1.Taco: (1+x)' =C’+Cx+Cx* +...+ C'x"
1 1

:>j(1+x)”dx:J(Cf+C;x+ P S +C"x")dx
0

0




n+l 2 3 i
@M‘é:(xc(#x—c#x—c% ..... +2 C"J

n+l " "3 n+l " )0°
n+]_
<:>SI=Cf+lCi+1Cj+ ..... P C,fzz 1
2 3 n+1 n+1

2.Taco: (1-x)" =D CH=x)" =D Ci(-1)'x" =C) = Cyx + Cix* —.....+ (1) Cx"
k=0 k=0

= Jl'(l —x)"dx =j(cf; —Cx+ Cox’ — 4 (<) CJx" ) dx
0

_ n+l 2 3 n _n+l
_&‘3: o2, BNE.AC S o |
n+1 2 3 n+1
o8 -c'-Ltoile PG
L n+l n+l

VD2:
A. (PHBKHN 1997) Cho n 1a mét sé nguyén duong.
1
1. Tinh tich phan: I = j x(1=x*)"dx
0
1 1 G 1

2. Ching minh: le ——C +=C—..... C
27" 4" 6 Tmt2 " T 24D

1
B. 1. Tinh tich phan: .J = [ (1-x)"dx
0

1 1 3
2. Chimg minh rang téng S:I—%Ci +2?C2 —2—C3+ ..... +(- 1) C” bang 0 néu n 1¢

n 4 n

néu n chan.

va bang
n+l

1.bit t =1-x" = dt = 2xdx

X 0 1
t 1 0

B tn+1 | 3 1
2m+1)|° 2(m+1)

2. Tacod: x(1—x*)" —ch"( 1) x* ZCk( D " = Clx = Clx* + C2x° — .+ (1) O™



= jx(l —x*)'dx = j(Cfx — C:,x3 n Cf S (1) C:x2n+l )dx
0

0

2 3 5 n  2n+2
! [J‘—CO—"—C1 + - +%j\g

<:> = n n n

2n+1) | 2 3 5 2n+2
@lc,?—lc,1+lcj— ..... D C' = !

27" 47" 6 2n+2 2(n+1)
VD3:

. 2° 2’ 2¢ 2’ 2? 2 1
1. (BH Duy T4n 2001) S, =Tc§ +?C(§ +?C§ +?c§ +?C§ +€C65 +7C§

2 3 n+l
2. (PH B 2003) S2=C,?+2 1C,i+2 1Cj+ ..... 2 lcg
2 3 n+1
n—1 n-2 n n+l n+l
3 (VVT) 3 C 42 ey g S G S
2 n n+l n+l1
32 33 3n+1 B 4l1+1 _1

4.(VVT) 3C) +=—C} + —C} +....+ c’
2 3 n+1 n+1

k=0
1 1
= [Q+x) dx=[(Co2°+Co2 x+ CL2 % .+ Cp.2x"
0

0

2+x)

=

2 3 7
g:(xcgzw%cgzn%cpu ..... +x7c§2j\g

6 5 4 3 2
= =2TC6°+2?C;+2?C§ +27C63+2?C§ +%C§+%C§ =¥

2. Nhan thay liiy thira ciia 2 ting dan nén ta s& khai trién (1+ x)" rdi lay tich phan tir 1 t6i 2.
Tacod: (1+x)" =C) +Cix+C2x* +....+ C'x"

2 2
:>j(1+x)”dx:J(Cf+C;x+ P S +C"x”)dx

1

1

n+l1 n+1
2 3 n+l n+l n+l
<:>SZ=C,?+2 lCi 2 1C,f+ ..... 2 1C,’]:3 2
3 n+1 n+1

3,4. Tuong tu, xem nhu BT tu luyén ©
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2n
VD4: (DH A 2007) Chig minh: %C;n + ic; +éc§n b 22

2n C2n+1

* Nhan xét: Nhin vao vé tréi ta thay n6 thiéu di C. ,Cz,,C; ,.....,C2". Viéc chung ta can lam 1a
phai tao ra dugc biéu thirc & vé trai, va tinh y ta s& thiy chi can ldy hiéu 2 nhi thie (1+x)*" va
(1—x)*" rdi 1ay tich phan trén tir 0 t6i 1 ta s& thu duoc dpem.

*Giai: Taco: (1+x)" =Cy, +Cy x+Cy x> +C; x> +C3 x* +C5 x>+ ...+ Colx™

(1-x)"=C), -CLx+Cs x*-=Co X’ +Cy x* = C} x* + ...+ C1'x™"

2n 2n
) (et IS

3 5.5 2n-1_2n-1
5 X +C T+ + O x

:J-(1+x)2”—(1—x)2" dy =

1
3 I(Czlnx +C X +C X+ + C )dx
0

2n
1+x 2n+1 + l_x 2n+1 xZ x4 x6 x2n -
CE)) (1=x) ‘1: —C, +—C; +—C; +..A+ —C3"! ‘f)

22n+1) 127 4 6 2n
1 1 1 1 2% 1
&S—C +—C +—C) 4.4 —C'7' = dpcm).
2 2n 4 2n 6 2n 2n 2n 2n +1 ( p )
0 1 2 n n+2 o
VDS5: Chung minh: C, +&+&+ ..... + G, = 2 n-3
1.2 23 34 (n+)(n+2) (m+)(n+2)

* Bai nay la mdt mo rong cta cach dung tich phan, xét trong dé PH co thé day la cau “chat” ©.
Sau day xin gidi thi€u dén cac ban 101 gidi vo cung ddc sac cua thay minh.
0

sGigi Cooont L (D! 1 .C,Ll
12 120!n! n+1 21[n+D)-1]! n+l1 2
C, n! 1 (n+1)! 1
23 23.1n-D! n+132[n+1)-2]' n+l 3
c: n! 1 (n+1)! 1 C,

3.4 34211-2)! n+1 43 [(n+D)-3]! n+l 4

(o _ n! 1 (n+1)! 1 ocr
(n+Dm+2) (+Dn+2)n!0! n+l n+2)n+D[(n+D)—n+D]! n+l n+2
¢ G G C, 1L (G Coi, Gy Con
=35= + L+ +....+ = + + +o

12 23 34 (n+D)(n+2) n+1l 2 3 4 n+2

1 c., C. C, c
= e i e SV Sl B |
n+1 1 2 3 n+2



0 1 2 n+l
Xét T = Crar + Can + G 4o +i
1 2 3 n+2

Tacod: (1+x)™"' =C. +C x+C. X" +..+Clx""

n+l n

1

= _1[(1 +x)"dx = I(C0 +CL x+C2 X"+ + Cl X )dx
0

n+l n n+l
0

1+x n+2 x2 x3 xn+2 )
@%‘é= XC3+1+?C;+1+?C5+1+ ..... +n+2Cn1:11 ‘(l)

=T

n+2 n+2 n+2
=2 1:>S— 1 (2 1_1 2 n-3
n+2 n+l

n+2 ) (n+D)@n+2)

Céc ban hiy thir dung cach trén tinh tong sau nhé, c6 18 13 s& kho hon mét chit diy ©
0 1 2 n
Tinh tong: P = G, +&+&+ n G,
1.3 23 3.5 (n+1)(n+3)

Ciach 6: Lién két tong can tinh véi mét tong khac hoic lién két véi chinh né theo hinh thic
khac. Thuwong dung khai trién lily thira nhi thirc roi thay bién bang gia tri thich hop hoic
dung tinh chat ddi xing.

VD1: (DHQGHN 1998) Tinh tong: S =C’ +C/, +C! +C,, +C* + C!!

* Bai nay y tuong ngudi ra dé kha hay nhung hinh thic bai toan ¢6 1§ ..... chua hay béi c6 nhiéu

thi sinh d3 str dung may tinh bam va cho ra két qua ®. Di nhién ta s& khong “giai” theo cach do.

Ta s& sir dung y tuong “lién két v6i chinh né”.

*Giai: Ap dung tinh chat C* =C"™* taco: S=C +C/\ +C +C} +C|, +C)

=28=C) +C,+C,+C +C} +C +C+C]+C} +C)+C/)+C}
=(1+D)"=2"=8=2""=1024

VD2: Chiing minh:
32004 +1
2

1. (DHHV 2004) CS, +22C20, + 2 iy + e 4 2200202002 4 92004 02004 _

2. (PHHH 2001) C;, +3°C; +3'C) +....+37"C;" =2*""'(2*" +1)

51 0,0 2 2 2004 ~2004 11 3,3 2003 ~2003
1. Dt §=2°CY, +22C2 0, + . 4 220 C% T =2ICL L +2°Co, + .+ 220 C2

2004 2

. _ 0 1 2 3 3 2003 _.2003 2004 2004
Taco: (1+x)7 = Chupp + CrpouX + CrpouX” + CoppaX™ +oeeee + Coppax ™ +Chppy X

. ‘ S 4 T = 32004 32004 4 q
Lan lugt cho x =2 va x =-2 ta duogc: {S - =85= 5

2. Tuong tu, cac ban tu lam ©
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VD3 : Ching minh : C? +3C} +5C> +....+ (2n+1)C" =2"(n+1)

*Gidgi : Pt S=C) +3C) +5C> +....+(2n+1)C"

Ap dung tinh chat C* = C"™* ta co:

S=C'+3C"" +5C" 2 4.+ 2n+1)C) =2n+1)C) +2n-1)C, +....+3C" '+ C!
=285=2n+2)(C)+C,+C + ...+ C' + CH =20 +2)(1+1)" =2(n +1)2" = §=2"(n+1).

* Chiing ta ciing c6 thé ching minh dang thirc trén nhu sau :

Ta c6 : i(zk +1)C; = 2ikcf + ic,f
k=0 k=0

k=1

Néu cac ban d3 doc ki chuyén dé tir dau thi viée xir li 2 tong nay khong co6 gi 1a kho khin nita ©

* Moi cac ban thir strc voi bai toan sau cua thiy minh : Cho n nguyén dwong. Chimg minh :

1 1 1 n+l( 1 1 1
— St = et
C Gt G 2n+11 G, G, .
Ciach 7 : Dung s6 phirc :

_Khai trién mot lity thira nhi thirc chira don vi 40 i rdi tach phan thuc, phin ao.
_Lai dwa nhi thirc khai trién vé dang hrong giac dé 4p dung cong thirc Moivre.
_So sanh phén thuc va a0 dé ra két qua.

VD1 : Cho n nguyén duong. Chirng minh : ZCf coskx =2" cos” gcos%

k=0

n
Gidi: Ta c6: (1+cosx+isinx)" = > Cl(cosx +isinx)"
k=0

=2Cf(coskx+isinkx)=ZCfcoskx+iZCfsinkx
k=0 k=0 k=0
Laico: (1+cosx+isinx)" = 2cos’ X+ 2isin X cos =
2 2 2
X x .oox\[ . x x ..ox)
=|2cos—| cosx—+isin— || =2"cos" —| cos—+isin—
2 2 2 2 2 2

X nx .. nx X nx . X . nx
=2"cos" —| cos— +isin— |=2"cos" —.cos— +i2" cos”" —.sin —
2 2 2 2 2 2 2

= Y C¥coskx =2" cos" %cos%. (dpem) va D" Clsinkx =2" cos” gsin%

k=0 k=0
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VD2: 1. Tinh S, =C}, —C, +C; —....+ Cjs = C3
2.Tinh S, =C}y, = Cipy +Ciy = veee+ Cro — Crov

1. Taco: (1+1)” =C) +Cloi+ Cri® + Croi® + Croi* + ...+ Cl3i" + ClJi" + Cl5i"™ + Clgi"

=(Cl—Ch+Cly =+ Cly = ClS ) +i(Cly = Gy + Cy = .+ Cl = C))

Laico: (1+i)" ={\/§(%+l%j:| =(\/§)19 (cos%+isin%)
—512f(cos—+151n197ﬁ] 512\/7(

2. bap $6 S, =0, cac ban ty lam ©

=512+512i = §, =-512

)

Qua bai nay ta rut dugc mot luu y quan trong la : Cac bai toan c6 chap cach nhau 2 don vi ma
qua ting sb hang lai d6i ddu thi chic chin ta phai sir dung s6 phtc.

VD3 : (VVT) Tinh tong : S =3"Cy, —3"'C;, +3"°C; —.....+(=1)"C2" v6i n nguyén duong
thoaméan C!,—C) =524’

Giai : D& thity dau hiéu sé phitc & day. Vi oo lily thira cia 3 nén ta s& khai trién (/3 + z')z"
Tacé:( 3+z) Z ( )2nk
=[C0,37=3"1C, +372Ch, e (H1 C |4 [(\/5 )Z'H - (\3 )2”73 C ot }

(ta khong can quan tim khuc sau)
2n
o AR T LT
Laicé : (\/§+1) —{2(005 p +isin 6)}

nr .. nx n n nrw n nr
=2 cos™Z +isin 2 | =22 cos " +i27 sin L = § =2 cos
3 3 3 3 3
T&i day xem nhu bai toan dd xong, phan con lai chic ciing khong kho khin gi.

Céc ban than mén, vay la ching ta da di qua 7 phuong phéap dé giai toan 1én quan téi biéu thirc
chura t6 hop, day 1a nhitng van dé that dep ma toi duoc hoc trong thang cudi cung luyén thi PH
cling nhu trong cudc doi hoc sinh, né 1a mot ki niém khong bao gid quén dugc ddi véi toi. Va
cudi cung xin chuc cac ban luon thanh cong trong cude séng nay, dac biét cac ban thi BH 2012
s& dat duoc két qua tot nhat. ©

Tai liéu tham khao : Cac chuyén dé Giai tich t6 hop — ThS Huynh Cong Thai
Chimg minh déng thire, Tinh gia tri biéu thirc — thiy Vii Vinh Thai
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