SO GD&PT QUANG BINH KY THI CHON HSG LOP 11 NAM HOQC 2021-2022

‘ VA CHON PQI DU TUYEN DU THI CHON HSG

PE CHINH THUC QUOC GIA NAM HOQC 2022-2023
Khoa ngay 25 thang 4 nam 2022
Mbén thi: TOAN
VONG 1
SO BAODANH:............... Thoi gian: 180 phut (khong ké thoi gian giao dé)
Dé gom ¢6 01 trang va 05 cdu

Cau 1 (2,0 diém).
a. Giai phuong trinh 2sin® [x - %) =2sin’x —tan x.

2 2022 2X2

b. Chirg minh ring phuong trinh m“x —x—m?=0 luén co it nht hai nghiém

phan biét vé1 moi tham s6 m.
Cau 2 (2,0 diém).

a. Cho n 1a s6 nguyén dwong théa man 1.C' +2.C +...+n.C" =16n. Tim hé s6 ctia s6

2n+l
hang chira x” trong khai trién ctia nhi thirc (XZ — —j , Xx=0.
X

b. Cho cip sb cong (un) c6 cac sd hang déu 1a sé nguyén va cong sai d 1a mot sd

dwong. Biét ring U,, =m>0 va u_=17. Tinh U,,.

Cau 3 (2,0 diém).

J1+2x —31+3x

a. Tinh gidi han lim >

x—0 X
b. Cho ddy so (u,) xéc dinh boi: U, =9 va (n+3)u
2021 u,
25+ 4n+2022n*
Cau 4 (3,0 diém). Cho hinh chop S.ABCD c6 diay ABCD 14 hinh chit nhat, SA vudng goc
v6i miat phang (ABCD) va SA=a,AB=b,AD=c. Goi H 1a hinh chiéu vudng goc ciia A
1én mat phang (SBD).

a. Trong truong hop SA=+/7,AB=AD=1, goi (P) la mit phang di qua A va vudng
goc v6i SC. Hay xé4c dinh thiét dién cua hinh chép S.ABCD khi cdt bsi mét phang (P)
va tinh dién tich thiét dién do.

b. Chirg minh ring H 1a tryc tm cua tam giac SBD.

ach§
2

—(n+5)u, =22 véi moi n>1.

n+1

Tinh gidi han lim

c. Ching minh rang a.S,., +b.S,p +C.S <

, & day ki hiéu S,,, 1a dién tich
cua tam giac XYZ .

Cau 5 (1,0 diém). Goi S 1a tap hop tat ca cac sd nguyén duong nho hon 1000. Mot sb
thudc S duogc goi la so6 “thu vi” néu so do 1a hop s6 va khong chia hét cho basé 2; 3; 5.
Chon ngiu nhién mét sé tir S, tinh x4c suat dé sé duoc chon 13 sb “thii vi”.



SO GD&PT QUANG BINH

HUONG DAN CHAM

KY THI CHON HSG LOP 11 NAM HOQC 2021-2022
VA CHON PQI DU TUYEN DU THI CHON HSG
QUOC GIA NAM HOQC 2022-2023
Khoa ngay 25 thang 4 nam 2022
Moén thi: TOAN

VONG 1
Dap an nay gom co 06 trang

YEU CAU CHUNG

* Dap dn chi trinh bay mgt loi giai cho méi cau. Trong bai lam ciia hoc sinh yéu cdu
phai lap ludn logic chat che, day du, chi tiét va ré rang.
* Trong moi cdu, néu hoc sinh gidi sai ¢ budc giai trudc thi cho diem 0 doi véi
nhitng buéc giai sau cé lién quan. O cdu 4 néu hoc sinh khéng vé hinh hodc vé hinh sai thi
cho diém 0.
* Piém thanh phan cia moi cdu néi chung phéan chia dén 0,25 diém. Péi véi diém
thanh phan la 0,5 diém thi tuy t6 gidm khdo théng nhdt dé chiét thanh tiemg 0,25 diém.
* Hoc sinh c6 1o gidi khdc dap an (néu diing) van cho diém téi da tuy theo mirc diém
cua tung cau.

* Diém cua toan bai la tong (khong lam tron so) cua diém tat ca cdc cdu.

Cau Noi dung Piém
la Giai phwong trinh Zsinz(x—%j:ZSinzx—tanx.
bK: X¢%+kﬂ'
pt<:>1—cos(2x—%):25in2x—tanx 0.25
<1-sin2x=2sin*Xx—tan x
<> COS X — 2Sin XC0S® X = 2sin® X oS X —Sin X
<> Sin X +C0os X — 2sin xcos x(sin X +cosx) =0 0.25
< (sinx+cosx)(1-sin2x)=0
[sinx+cosx=0
= .
1-sin2x=0
- 0.25
tanx=-1
< .
|sin2x=1
X=—2+kr(TM)
- 4
X =%+ kz(TM) 0.25
A N , c A R T . T
Vay phuong trinh c6 nghiém la X:—Z+ Kz va X:Z+ k.




2022

Chirng minh riang phwong trinh m?x**? +2x?> —x—m’ =0 ludn cé

1b it nhat hai nghiém phéan biét véi moi tham so6 m.
x=0
TH1: m=0 Phuong trinh tr¢ thanh 2x2—x=0< 1 (dung). 0.25
2
TH2: m=0 Xét ham s6 f(X) =m*x®2 +2x% —x—m? lién tyc trén
[} nén no lién tyc trén cac doan [-1;0],[0;1]. 0.25
Laico: f (—1) =3 f (0) =—m?, f (l) =1. 0.25
Nén f(-1).f(0)=-3m’<0, f(0).f(1)=-m’<0,vmel .
Suy ra trén mdi  khoang (—1;0),(0;1) phuong trinh
X% 1 2x? —x—m? =0 ludn c6 it nhit 1 nghiém. 0.25
Vay phuong trinh da cho luon cé it nhat hai nghi€ém phan biét voi
moi m.
Cho n 1a s6 nguyén dwong théa man 1.C! +2.C’ +...+nC =16n.
94 Tim hé gf)ﬂcﬁa s0 hang chira x’ trong khai trién ciia nhi thirc
(xz - gj , x=0.
X
bit S=1C +2C?+...+nC/.
Sir dung cong thirc C* =C"™* véi k =0;1;...;n, ta viét lai tong S nhu
sau: S=nC; +(n-1)C, +(n-2)C} +...+1C;™". 0.25
Suyra 25 =n(Cy+Cy+CZ+..+CJ).
< 25=n2"<S=n2""
Nén S=16n hay n.2""=16n<n=>5. 0.25
2n+1 11 k
Lic do: (xz - gj = (xz - gj = icfl(xz)“‘k (—gj
X : X o X 0.25
_ chkl(_z)k x22-3k
k=0
Ta tim k sao cho 22-3k =7 <k =5.
Vay hé sé cin tim la: C3,(~2)° =—14784. 0.25
o Cho c?ip’sf) cong (un,) c(z cac s0 hang déu 1a s6 nguyén va c6 cong sai d
1a mot so0 dwong. Biét rang u,, =m>0 va u, =17. Tinh u,,,.
Tur gid thiét: m=u, =u, +19d va17=u_=u,+(m-21)d. 0.25
20d +17 3
=m-17=19d —(m-1)d :m_—gl+1 —ZO—m. 0.25
Vimell va d>0 nén d+1 1a udc s6 16n hon 1 cua 3 hay d +1=3. 0.25
Ta duwoc d =2,m=19.
Vay U,y,, =4023. 0.25




3a

J1+2x — 31+ 3x

Tinh giéi han lim >

x—0 X

Ta co
V1+2% —(x+1) .\ Iim(x +1)— Y1+ 3x

3
Iim\/1+2x 2\/1+3x im : 2

x—0 X x—0 X x—0 X

0.25

2 3
lim 1+2x—(x+l) lim (x+1) —(1+3x)

X0 XZ(M"‘ x+1) x>0 xz[(x +1)2 +(X+1)m+m}

0.25

) -1 ) X+3
=lim +lim

x>0 (M+x+l) X0 [(x—|-l)2 +(X+1)m+m}

0.25

-1

3 1
= + ==
3 2

3
Viy |im“/1+ 2x — 31+ 3x 1

x—0 X2 2 '

0.25

3b

Cho diy so (u,)x4c dinh béi: u, =9 va (n+3)u
2021u,
25+ 4n+2022n*

(n+5)u, =22

N+~

véi moi Nn>1. Tinh gi6i han lim

Véi Vnell”, dit v, =u_+11, khi d6 v, =20 va
22 =(n+3)(v,, —11)—(n+5)(v, —11).
=(n+3)v,,,=(n+5)v,.

n+1

0.25

:>vn1:n+5v :(n+5)(n+4)v_ :(n+5)(n+4)v_
T n+3 " (+3)(+2) " (n+2)(n+1) "7

__”_(n+5)(n+4)

54

v, =(n+5)(n+4).

0.25

Nén v =(n+4)(n+3)=n"+7n+12suyrau, =n’+7n+1.

0.25

A1 2021u . 2021(n* +7n+1) 2021
Vay lim ——=[im = :
25+4n+2022n 25+4n+2022n° 2022

0.25

Cho hinh chép S.ABCD cé day ABCD la mgt hinh chir nhat, SA
vudng géc v6i mit phang (ABCD) va SA=a,AB=b,AD =c. Goi

H 1a hinh chiéu vudng géc ciia A 1én mjt phing (SBD).

4a

Trong truong hop SA=+/7,AB=AD=1, goi (P)la mit phing di
qua A va vudng goc véi SC. Hay xac dinh thiét dién ciia hinh
chép S.ABCD khi cit béi mit phing (P) va tinh dién tich thiét
dién do.




Goi C' 13 hinh chiéu vudng goc ctia A 1én SC suyra C'e(P).
C6 BD L AC,BD LSA=BD _LSC.
Mit khac SC L (P)=BD//(P).

Goi O=ACBD vi | =SONAC". Trong (SBD) ké duomg thing | 2>
qua | song song véi BD, dudong thang nay cat SB,SD lan luot tai
B',D'. Khi d6 thiét dién can tim 1a t giac AB'C'D".
Ta c6 BDL(SAC) nén BDLAC' ma B'DY//BD suy ra
2
B'D'LAC'.Lacdo S,z.cp =%AC'.B'D'. 0.25
Ta ching minh dugc AD' 1a dudng cao trong tam giac vuong SAD
2
nén: SD'.SD = SA? :>SD'=SA.
SD 0.25
1 1 1 1 2
Mt khic B2 _SD'_ g SD'BD _SA ED:?\/E_
D SD SD SD 8
Vi AC' la duong cao trong tam gidc vudong SAC nén
AC SA® AC 3 0.25

Vay SAB'C'D' :%IA\(:|.B'DI =

4b

1
2°3 8 24
S




Chitrng minh ring H 1a trwe tim tam giac SBD.

Theo gia thiét AH L (SBD), mit khac SA L (ABD)nén SA L BD

suy ra SH 1 BD(dinh 1y ba duong vudng goc) tic la H thuoc mot | 0.5
duong cao cua tam giac SBD.
Tuong tu, ta cling c6 H thudc dudng cao thir hai ciia tam gidc SBD. 0.5
Vay H la tryc tam cua tam giac SBD. '
Ac Ching minh ring a.S,., +b.S, +CS, < ﬂz\@, ¢ day ki hi¢u

Sy, 1a dién tich cua tam giac XYZ.
Goi A'=SH nBD.
Vi BD L (SAA) nén ((ABD),(SBD))=SA'A=AAH .
Lai do AH J_(SBD) nén AHBD 14 hinh chiéu vudng goc ctia AABD
lén (SBD). 0.25
Theo cong thie dinh 1y hinh chiéu ta co:
Sued _ cos AA'H =sin ASH = 21

ABD AS
Tuong tu Shso _ AH Sy _ AH .

" Sxp AB' S, AD 0.5
Suyra: aS,., +b.S ., +CS _abe AH+AH+AH |
) *~"HBD *~HSD *~"HSB 2 AS AB AD '
Ta ching minh dugc 1 > = 12 + 12 + 12.
AH® AS® AB° AD
2 2 2 2
Nén(AH+AH+AHj <3 AH2+AH2+AH2 _ 0.25
AS AB AD AS AB° AD
AH AH AH

Suy ra: + + <</3.

y AS AB AD V3

. abc/3
Vay a.S g, +b.S,p + €S, < S, 0.25

Ping thirc xay ra khi va chi khi a=b=c.




Goi S 1a tap hop tit ca cic sé nguyén dwong nhé hon 1000. Mot
s0 thugc S dwoce goi 1a s6 “thii vi” néu s6 d6 1a hop so6 va khong
chia hét cho ba s6 2; 3; 5. Chon ngiu nhién mét s6 tir S, tinh xac
suat dé s6 dwoc chon 1a s6 “thit vi”.

+) Goi AB,C lan luot 1a cac tap hop céc s6 thudc S va chia hét cho
2;3;5.

Gia su XxeA suy ra x=2k, kell” va
1<2k <999 < 0.5<k <499.5=k €{1;2;...;499} . Suy ra s6 phan tit
cuaAla ‘A‘ =499,

Lap luan tuong tu ta cling co: ‘B‘ =333, ‘C‘ =199.

+)ANB 1la tap hop cac so thuoc S va chia hét cho 6 suy ra
|Am B| =166, ANC la tap hop cac s thudc S va chia hét cho 10
suy ra |[ANC|=99, BNC la tap hop céc s6 thude S va chia hét cho
15 suy ra [BNC|=66.

+) ANBANC 1a tip hop cac s6 thudoc S va chia hét cho 30 suy
ra| AmBNC|=33.

0.25

Dé thay tap hop cac so thudc S chia hét cho it nhat mot trong ba so
2:3;51a AuBUC va
|AUBUC|=|A|+|B|+|C|-|AnB|-|BNC|-|CnA+|AnBNC]|
=499 +333+199-166 —99 - 66 +33="733.

0.25

Do d6 s6 cac s6 tu nhién nho hon 1000 va khong chia hét cho ca ba
50 2;3;5 12 999 -733=266.

Trong tap hop 266 s trén co casd 1 Va cac 80 nguyeén t khac 2;3;5 .
Ta blet rang co tat ca 165 s6 nguyén t6 nho hon 1000 va khac 2;3;5.

Nén s6 céc sO “thii vi” phai tim 1a 266 —(165+1) =100 so.

0.25

S6 phan tir khong gian mau 13 |Q| =999.

Vay x4c suat can tim 1a P = 100
999

0.25




SO GD&DPT QUANG BINH  KY THI CHQON HSG LOP 11 NAM HQC 2021-2022

o ) VA CHON PQI DU TUYEN DU THI CHON HSG

DE CHINH THUC QUOC GIA NAM HOC 2022-2023
Khoa ngay 25 thang 4 nam 2022
Mbén thi: TOAN
VONG 2
SO BAO DANH:............... Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Dé gom co 01 trang va 04 cau.

Cau 1 (3,0 diém).
a. Cho x,y,z lacac s6 thuc duong théa man diéu kién Xyz =1. Tim gia tri nho nhét cta
2 2 2

biéu thic P = + + .
XC(y+2) Y (z+X) Z°(x+Y)

3 3 .
b. Tim tat ca céc cdp sO nguyén duong (a,b), b>1 dé hai so ab 11 va bba +11 déu la
a+ -

s6 nguyén duong.
Cau 2 (2,0 diém).
Cho ddy so (u,) xéc dinh boi:
5 2022n + 2023

U=—vau,, :\/uf]> —12u, —2002 + voimoi N>1.
2 n+1

a. Chimng minh rang u_>2,vnell".

b. Chtrng minh rang diy s6 (Un) c6 g161 han hiru han va tim giéi han do.
Ciu 3 (3,0 diém). Cho tam gidc nhon ABC (AB < AC) néi tiép duong tron (O) Goi
G,H lan luot 1a trong tam, truc tdm cua tam gidc ABC, D la chan duong cao ctia tam
giac ABC ké tr A, M Ia trung diém cua canh BC. Puong thang DG cit cung nho
BC cua (O) tai diém E.

a. Chung minh rang AB 1a tiép tuyén ctia dudng tron ngoai tiép tam giac BDE .

b. Pudng trung truc cta canh BC cét cac dudng thang AB, AC lan luot tai P,Q. Goi
N 14 trung diém cta doan PQ. Chung minh rang duong thang HM cit duong thang AN
tai mot diém nam trén dudng tron (O)
Céu 4 (2,0 diém). Nguoi ta to mau tat ca cac sé nguyén duong bang hai mau xanh va do
(moi s6 chi dugce to6 dung mot mau). Biét rang c6 vo han cac s6 dugc t6 mau xanh va tong
cua hai s6 dugc t6 khac mau la mdt s6 dugc t6 mau do. Goi s6 nguyén duong nhé nhat 16n
hon 1 duge to mau do la q.

a. Hay chi ra (co chirng minh) mét cach t6 mau thoa man yéu cu bai toan khi q=2.

b. Ching minh rang g 1a mot s6 nguyén to.



SO GD&PT QUANG BINH KY THI CHON HSG LOP 11 NAM HQC 2021-2022
, ) ) VA CHON POQI DU TUYEN DU THI CHQON HSG
HUONG DAN CHAM QUOC GIA NAM HOC 2022-2023
Khéa ngay 25 thang 4 nam 2022
Mén thi: TOAN
VONG 2
Ddp dan nay gom 6 05 trang
YEU CAU CHUNG

* Ddp an chi trinh bay mot loi giai cho méi cdu. Trong bai lam ciia hoc sinh yéu cdu
phai lap ludn logic chat che, day du, chi tiét va ro rang.

* Trong moi cdu, néu hoc sinh gidi sai o budc giai trudc thi cho diém 0 doi voi nhitng
budc gidi sau c6 lién quan. O cdu 3 néu hoc sinh khéng vé hinh hodc vé hinh sai thi cho
diém 0.

* Piém thanh phdn ciia moi cdu néi chung phdn chia dén 0,25 diém. Poi véi diém
thanh phdn 1a 0,5 diém thi tuy t6 giadm khdo thong nhdt dé chiét thanh timg 0,25 diém.

* Hoc sinh c6 1o gidi khdc ddp dn (néu diing) van cho diém téi da tuy theo mic diém
cua tung cau.

* Diém ciia toan bai la tong (khdéng lam tron s6) cia diém tdt ca cdce cdu.

Ciu Nai dung Piém
Cho x,y,z la cdc so thue dwong théa mén diéu kién xyz=1. Tim gia tri
Cau la S S . 2 2 2

nho nhat cuaa biéu thirc P =

+ + .
XC(y+2) Y (z+x) Z°(x+Y)

bat azl,bzl,c:lza,b,c>0;abc:1
X y 4

0.5
2a3bc 2b’ac  2c’ab a’ b? c?
P= + =2 + +
b+c a+c a+b b+c c+a a+b
Ap dung BDT C6-si ta dugc:
2 2 2
a +b+C2a, b Lotag | C +a+b2C_ 0.5
b+c 4 c+a 4 a+b 4
Cong timg vé ba BDT trén ta c6: P >(a+b+c)>33abc =3.
Dau “=" xay ra khi va chi khi a=b=c=1. 0.5
Vay gia tri nhé nhat cia P 1a 3 khi x=y=z=1,
3
Tim tit ca cac cip sb6 nguyén dwong (a,b), b>1 dé hai sb aab _11 va
1b *

ba+1

déu 12 sé nguyén duong.

Do a®h-1=b(@’+1) - (b+1)va (a+1)|(a3+1) nén (a+1)|(b+1) (1)

Do b*a+1=a(b®-1)+(a+1) va (b—1)|(b3 ~1) nén (b-1)|(a+1) (2)

Tir (1) va (2) (b—1)|(b+1) = (b—-1)|2 suy ra be{2;3}. 0.5

+) Néu b=2 thi (a+1)[3 suyra a=2.Nén (a,b)=(2,2).

+) Néu b=3 thi (a+1)|4 suy ra a=1 a=3. Nén (a,b)=(L3)va| 05

(a,b)=(3,3). Véy co ba cap sb can tim 1a (13).(2,2),(3,3).
1

0.5




Cho déy s6 (u,) x4c dinh béi:

n

2
u, :g vau = \/u,f -12u, —2002+% véimoi n>1,
2a Churng minh r%mg u,>2,vnel”.
Viétlai u,, = \/“2 ~12u, +20+ L (1)
n+1
Ta chimg minh u_ > 2,¥n>1 bang phuong phép quy nap:
That vay u1=g>2,giélsf1’ u,>2.
1 0.75
Khidéo u ,>2<u’-12u +16+——>0
n+1
1
< (U, +4)(u, —2) + ——>0(ludn dung).
( n )( n ) n+1 ( g)
Ching to u, >2,Vnell".
,p | Ching minh rang diy so (u,) cé giéi han hitu han va tim gi6i
han do.
Ta ching minh (Un) la day gidm
Taco u, :£<ul.
4
Gidstr 2<uU, <...<U, = 2 ta s€ chung minh u_, <u,_, that vay:
un+1 < U g un+1 < ur?
e (uf-uy,)-12(u, —unl)+i—1< 0 0.5
n+1 n
= (un — un_l).(u +U U +U —12) PRI 0(2)
n+1 n
Viu,<u,,nén u,—-u,, <0 va
u,>2, U, >2suyrau?+u.u ,+u’, —-12>0 va L 1o
n+1 n
Do d6 BDT (2) dung Chtng to U, <u.,vnell”,
Nhu vy, day sé (u,) giam va bi chin dudi béi 2 nén ton tai
Iimun:L,(Zs L<gj. 0.25
Lay gi6i han & dang thirc truy hoi (1) ta c6 phuong trinh:
L=V -12L+20 < (L-2)(L*+L-10)=0, ta c6 cic nghiém
~1+:/41 5 —1-/41
L=zl == 2 -2 05

2
Vay limu, =2.




Cho tam gidc nhon ABC,(AB < AC) ndi tiép dudng tron (O). Gei G, H
lan lwot 13 trong tAm, trwc tAm ciia tam giac ABC, D 1a chian dwong

3 o . X i S
cao cua tam giac ABC ké tr A, M la trung diém ctia canh BC.
Pudng thing DG cit cung nhé BC ciia (O) tai diém E.
P
3a Chirng minh ring AB la tiép tuyén ciia dwong tron ngoai tiép

tam giac BDE .

Tur A ké dudng thang song song véi BC cat (O) tai F,(F = A).
Ta ching minh ba diém D,G, F thang hang, that vay:

. 0.5

Vi tr gidc ABCF la mot hinh thang ndi tiép (O) nén hinh thang
ABCF can.
Goi T 1a hinh chiéu vuéng goc cua F 1én BC = BD=TC hay M 1la
¢ 2, 0.25
rung diém cua DT .
khids PM _CM _1 4 & 1op véi GMD = GAF suy ra AGMD ddng

FA- GA 2 05
dang v&i AGAF . Luc d6 ta c6 DGM = FGA. '
Hay ba diém D, G, F thang hang.
Vi thé BED = BEF = BCF = ABC = ABD 0.25

Suy ra AB 1a tiép tuyén ctia duong tron ngoai tiép tam giac BDE .




Pudng trung tryc ciia canh BC cit cac dwong thang AB, AC lin
lwot tai P,Q. Goi N la trung diém ciia doan PQ. Chirng minh

3b . . . . 2 .
rang duwong thing HM cat duwong thing AN tai mot diem nam
trén duong tron (O).
Cé: APQ =BPM =90° — MBP =90° —CBA=HCB (1)
va AQP = MQC =90° —QCM =90° - ACB=CBH (2) 0.5
Tir (1) va (2) suy ra hai tam giac APQ,HCB dong dang.
Ma M,N lan luot 1a trung diém cta BC, PQ
Suy ra hai tam gidc AQN,HBM ciing déng dang, vi thé ta cé:| (.25
ANQ = HVB.
Goi L=ANNHM , ta co: 0.95
MLN =180° — LNM — LMN =180° — LMB — LMN = 90° '
K¢ duong kinh AA' d€ dang chiing minh dugc tor giac BHCA' 1a hinh
binh hanh. Suy ra H, A'd61 xirng nhau qua M suyra A'e MH . 05
Va A'LA=MLN =90° két hop AA' 1a dudng kinh nén ta ¢ L e (O).
Ngudi ta td mau tit ca cac s6 nguyén dwong bang hai mau xanh
va d6 (mdi s6 chi dwoc té ding mdt mau). Biét ring cé vé han cac
4 | s0 dugc td mau xanh va tong ciia hai s6 dwoc té khac mau 1a mot
s0 dwoc t6 mau dé. Goi s6 nguyén dwong nhé nhat 16n hon 1
dwge to mau dé la q.
Hay chi ra (c6 chirng minh) mét cich t6 mau théa min yéu cau
4a N .
bai toan khi q=2.
Véi q=2 ta chi ra mot cach t6 thoéa man yéu cau bai toan nhu sau:
cac sb chia hét cho 3 ta t6 mau xanh va cac s6 khong chia hét cho 3 ta
t0 mau do.
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Cach t6 nhu trén théa man yéu cau bai toan, that vay:
+) Xét hai s6 nguyén duongy,z bat ky dugc t6 bdi hai mau khac
nhau. Chimg t6 trong hai sb nay c6 mét sd chia hét cho 3 va mot sb
khong chia hét cho 3. Khi d6 s6 X=Yy+z la m{t s6 khong chia hét
cho 3 va sé& dugc té mau do. 0.5

+) C6 v6 han s6 nguyén duong chia hét cho 3 nén c6 vo han sb duoc
t6 mau xanh.

+) S6 nguyén duong nhé nhat 16n hon 1 duoc té mau do 1a q=2.
Nhu vay khi q=2 ta xay dung dugc mot cach td6 mau phu hop vai

yéu cau bai toan.




4b

Chirng minh rang q 13 mét s6 nguyén to.

Vi q =3 ta chi ra mQt cach t6 thoa man yéu cau bai toan nhu sau:

1 2 3 4 5 6 T 8

Céac sd 1¢ ta to mau do, cac sd chan ta t6 mau xanh, lic d6 thoa man
yéu cau bai toan, that vay:

+) Xét hai s6 nguyén duong b,c bat ky dugc to boi hai mau khac
nhau. Chimg t trong hai s6 nay c6 mot sé chin va mot s6 1¢. Khi do
s6 a=b+c 1a mot s6 1 nén phai t6 mau do.

+) C6 vO han s6 chin nén ¢ vo han sd duoc t6 mau xanh.

+) S& nguyén duong nhé nhét 16n hon 1 duoc 6 mau do 1a q=3.| 9
Nhu vay, khi q=3 ta xdy dung mot dugc cach td6 mau phu hop véi
yéu cau bai toan.
Ta chimg minh s0 1 phai dwoc t6 mau do.
That vay, gid st s6 1 dugc t6 mau xanh:
S — ——e 8 0 & 8 6 >~
1 g g+1
0.5
Vi q duogc to mau do nén q+1 duoc t6 mau do. S6 q+2=(q+1) +1
nén s6 g+ 2 duoc td mau do. Ct tiép tuc nhu vay thi moi s6 16n hon
q déu duoc t6 mau d6. Nén chi c6 mot sb hitu han sd duge t6 mau
xanh. Piéu ndy mau thuan véi gia thiét.
Chtng t6 s6 1 phai dugc to mau do.
+) Véi q >3 ta ching minh khong thé thyc hién dugc yéu cau cua bai
toan.
That vay, giad st tdn tai dugc cach to ung voi q >3,
Khidé q-2e1", q—2<q vasd q—2dugc td mau xanh.
Do q-1=(q—-2)+1 nén s6 q—1duoc td6 mau do.
0.5

1 2 3 qg—2qg—-1 ¢q

Nhung q—1<q, do d6 ta c6 mau thuin véi gia thiét qla sb nho nhat
duoc to mau do.
Vay bai todn dugc chung minh xong.
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