SO GIAO DUC VA PAO TAO KY THI LAP PQI TUYEN CUA TINH
TINH QUANG NINH DU THI CHQN HQC SINH GIOI QUOC GIA THPT
NAM HOQC 2024 - 2025
R ) ) Mén thi: TOAN
BE THI CHINH THUC Ngay thi: 17/9/2024 ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

(Dé thi nay cé 01 trang)

Cau 1. (5 diém)
Cho day sb (u,) dugc x4c dinh béi:
u, =2025.
u,, = Lo u,,VneN,
2

a) Chirng minh ré‘mg day (”n) ¢6 gi6i han hitu han va tinh gidi han do.
b) Goi 4 1a gidi han vira tinh dugce ¢ cdu a). Tinh lim («”/”n - A) .
Cau 2. (5 diém)
Vi tham sd thuc a, xét ham $b f:R—> R théa man:
£ (25 (5)+3) = £ (9)of () (1) () =) ¥y € R (1)
a) Khi a =3, tim tit ca cdc ham s6 f théa man (1).
b) Tim tt ca cac gid tri a thuc dé ton tai duy nhat ham s6 f thoa man (1).
Cau 3. (5 diém)
Cho tam gidc ABC ndi tiép (0), ngoai tiép (I). Buong thang qua / vudng goc CI cit
AC tai E. Buong thfmg qua / vudng goc BI cit AB tai F.
a) Chimg minh rang EF tiép xtc vé6i (1) va EF = BC.tang.tang.

b) Goi BI,CI cét (0)lan lugt tai cac diém thit hai 1a B',C'. B'E cit (O) tai diém thir hai
la B. C'F cat (O) tai diém tht hai 1a C,. Chirng minh ring C'B,;B'C,; Al ddng quy.
Cau 4. (5 diém)

Mot thay gido ra dé thi thtr hoc ky I mon Toan cho 16 ban hoc sinh. D€ thi chung cho tat
ca 16 hoc sinh, c6 n cau hoi, mdi cau hoi co 4 phuong an tra 101 A,B,C,D; mdi hoc sinh
chi dugc chon mot phuong an tra 101 cho mdi cau hoi. Sau khi thi xong, thiy gido nhin
thay 2 hoc sinh bat ki ¢6 nhiéu nhat mot cau hoi c6 phuong an tra 161 giong nhau.

a) Voi n=3, hiy chi ra mét vi du vé phuong 4an tra 10i ctia 16 ban hoc sinh thoa man

cac diéu kién cua bai toan.

b) Tinh gi4 tri 16n nhat cua n.

HET
- Thi sinh khéng dwoc sir dung tai liéu va mdy tinh cam tay.
- Giam thi khong giai thich gi thém.

Ho vatén thi Sinh: ...........ooooviiiiiiiice e SE DA0 danh: ...

Chitki cua Giam thi 1: ............................. Chit ki cua Giam thi 2: ...........cccovveeeeeieeeeeciieeeeennen.



SO GIAO DUC VA PAO TAO HUONG DAN CHAM THI LAP PQI TUYEN CUA TINH
TINH QUANG NINH DU THI CHQN HQC SINH GIOI QUOC GIA THPT
NAM HOQC 2024 - 2025

DE THI CHINH THUC Mén thi: TOAN
Ngay thi: 17/9/2024

(Huwdmg dan nay cé 05 trang)

I. HUONG DAN CHUNG
1. Giam khao chdm dung theo hudng dan cua S& Gido duc va Dao tao.

2. Néu thi sinh c6 cach tra 101 khac dap an nhung dtng thi giam khao van chim diém theo
biéu diém cia Huong dan cham thi.

3. Giam khao khong quy tron diém thanh phan cia timg cu, diém cta bai thi.

II. PAP AN, BIEU PIEM
Ciu So hrge 16 gidi/Mot s6 goi y chinh Pi¢m
Chung minh bang quy nap theo n: u, >4,vneN". 1
Ta c6 duoc u,,, —u, :\/Z_”_":_‘/Z(\/Z—z) <0,VneN =u, <u,VneN"
1a 2 2 1
(2.5 | Do d6 nén day (u,) giam va bi chan dudi bai 4.
diém)

Suy ra, ton tai lim u, = L >4 thoa man L :§+\/Z<:>L:4.
n—»+w 0.5
Vaynén limu, =4.

n—>+00

Taco u,,, —4=(u,—4) 1,1 \VneN = tuu 4 =l+;,‘v’n eN. 1
2+\Ju, u,—4 2 2+\/Z
Do limu, =4 néntacod lim Uy =4 = lim l+ ! :l+l=i. 0.5
n—>+o0 noto| —4 n—+o| 2 2_}_\/”7 2 4 4
1b
(2.5 bit v, =In(u, -4),vne N .Khido lim (v,,-v,)=lim|In =In i : 0.5
diém) ' " " ’ n—>+w nl n—>+0 4 *
Theo dinh ly Stolz, ta c6 lim (ln(ﬂ"/un —4)) = lim 22 = ( j
n—>+0 n—>+xo p
0.5
Do d6 nén lim («"/”n —4) = %
2a | Khia=3: Gié st ton tai ham s6 /:R — R théa man diéu kién (1).
(2 diem) 0.5

Thay x=0 vao (1):f(y)=f(y)f(O)+(y+1)(f(0)—3),VyER(2).




Cau So lwge 10i giai/Mot s6 goi y chinh Diém
Néu £(0)=1 thi f(y)=c(y+1),VyeR v6i ¢ 1a hang s6 . Do £(0)#1 nén c=1.
Thir lai vao (1) ta co:
c.(2x.c(y+1)+y+1):c2(x+1)(y+1)+(y+l).(c.(x+1)—3),Vx,yER 0.5
@ giaém) ‘<:> 202),cy+2cz,x+cy:|-c :(02 +c")xy+(c2 +c)x+(c2 ‘+c—3)y+cz +c-3,Vx,yeR.
Dong nhat h¢ so ta thay khong ton tai ¢ thoa man dé bai.
Néu /(0)=1 thi thay vao (2): -2(y+1)=0,VyeR. Diéu nay vo ly. 0.5
Vay nén khi a =3, khong t6n tai ham s f:R — R thoa min (1). 05
Khi a =1 thi c6 hai ham s f:R — R thoa mén la
f(x)=1,VxeR;f(x)=x+l,VxeR. 1
Viy nén a =1 khong thoa man dé bai.
Xeét truong hop a #1.
Thay x=0 vao (1): £(»)=£ ()£ (0)+(y+1)(£(0)=a), vy e R(2). 05
Néu £(0)=1 thif(y)=c(y+1),¥yeR véi ¢ lahing s6. Do f(0)#1 nén c#1.
Thtr lai vao (1) ta co:
c.(2x.c(y+1)+y+1):c2(x+1)(y+1)+(y+1).(0.(x+1)—a),‘v’x,yER. 0.5
ZQ &2 xy+ 2 x ey +c :(c2 +c)xy+<c2 +c)x+(c2 +c—a)y+c2 +c—a,Vx,yeR.
(3 diém) DPong nhit hé sé vachii y do c#1 nén ¢=0 va a=0.
Néu £(0)=1 thi thay vao (2):(y+1)(1-a)=0,Vy e R. Di€unay vo ly do a =1. 0.5
Nhu vay:
(+) Khi a =0, chi ¢6 duy nhat mot ham s6 f thoa mén (1) 1a f(x)=0,VxeR.
(+) Khi a =1, c6 hai ham s6 f théaman (1) la f(x)=1VvxeR va
0.5

f(x)=x+1,‘v’xeR.
(+) Khi a #1,a = 0; khong c6 ham sé f nao théoa méin (1).

Viay nén tAt ca cac gia tri a thyc théa man débaila a=0.




Ciu So Iwge 101 giai/Mot s6 goi y chinh Piém

(*) Chimg minh EF tiép xtc véi (1):

Lay IE cit BC tai E', IF cit BC tai F'.

Khi d6 do CI L EE' taiq] va CI la phan giac ACB nén I 1a trung diém cla EE'.
Tuong ty 7 1a trung di€m cua FF'.

Xét phép di xting tim 7: E < E';F < F';(1) (7).
Do E'F' tiép xtic v6i (1) nén ta cd EF ti€p xtc véi (1). 05

(*) Ching minh EF = Bc.tang.tan%
i’;‘ Theo tinh chat phép ddi xing tim I;EF || E'F' hay EF || BC.
X . , , EF AF
diém) | Theo dinh ly Thales cho EF || BC tacé —=— (1).
BC AB
Theo dinh 1y sin cho tam gidc AFI va tam giac 4ABI ta céd AF_ E Sl.n AIF.
AB IB sin AIB

0.5

o

B . A
va do do nén

Ta c6 I 13 tam noi tiép tam gidc ABC nén AIB =90° + 4

AIF = AIB—90° = ACB. 0.5

g o . , IF B
Tam giac AIF vuong tai [ cO B tan /BF = tanz.




Cau So Iwge 101 giai/Mot s6 goi y chinh Piém
. C
Suy ra A—F—tan£ Sln_z_ tanE tang
3a Y B 2" C 272
3 cos— 0.5
dieém) ) B C
Két hop véi (1) tacd EF =BC.tanE.tan5.
Ta cht y ring B’ 1a diém chinh gitta cung AC khong chira B clia (O) nén ta c6
B/E 1a phan giac cua xﬂfl\c Tuong tu C,F 1a phan giac A/CE 0.5
Theo tinh chat duong phan giac ta co B4 _ B4 ; GB _ E
BC EC’ CA FA
Theo dinh 1 sin: s.1nB1BA _BA_EA : 51'n GCB _CB :E.
sinBBC BC EC smCCA CA FA 0.5
; EA _FA |
Theo phén (a) ta c6 EF || BC > —=—.
3(,;) phan (a) | C - FB
diém) Do d6 nén S}nBlBA .s%n C1CB.SI‘HIAC _1L
sin B,BC sinC,CA sinIAB 0.5
Ap dung dinh 1y Ceva sin cho tam gidc ABC ta c6 BB,,CC,, AI dong quy tai G.
. , 2 B B C
Lay W =C'B,nB'C,. Ap dung dinh 1y Pascal cho bd 6 diém (Cl o BJ ta co:
1
CC.NBB =G;B'BNC'C=1;BC'"CB'=W = W,I,G thiang hang. 0.5
Theo 1ap luan trén ta c6 G.1, 4 thing hang nén W e Al.
Ta c6 dpcm.
Chi ra mét vi du phuong éan khi n=3:
h/s |12 (3 (4 |5]|6 |7 8|9 10111213 |14]15]16
4a || C hoi
(1.5 1.5
diém) 1 |A|B|C|D|/A|A|A|B|B|B |C |C |C |D |D |D
2 |A|B|C|D|B|C|D|A|C|D |A |B |D|A B |C
3 |BIB|B|B|C|D|/A|C|A|D |D|A |C|A |D|C
Goi S 1a thp hop tat ca céc bd ({4;B};T) trong do 4,8 13 hai ban hoc sinh trong
sb6 16 ban hoc sinh da cho chon cung mot phuong an trd 101 trong cau hoi tha T . 0.5
4b | Ta s& dém s6 phan tir cia S theo hai cach khac nhau.
d(;;'s ) DPém cach 1: Dém theo hoc sinh.
i€ém x .
C6 Cy cach chon {4;B}. Va do voi moi tdp {4;B}, co toi da 1 cach chon céu hoi 1

T nén [S|<C.




Cau So Iwge 101 giai/Mot s6 goi y chinh Piém
Pém céach 2: Dém theo lya chon: V&imbi i=1,2,..,n; ta got a,b.,c,,d, lan ot 1a
s6 hoc sinh chon phuong an tra 161 1a 4,8,C,D & cau hoi thu 7.
D@ nhan thdy a,+b, +c,+d. =16,¥i=1,2,...,n.
Vi=1,2,...n; sd cach chon hai hoc sinh {A;B} sao cho hai hoc sinh nay c6 cung
phuong an tra 161 ¢ cau thu 7 1a: 1
C§.+CZ+C3+C5.:ai(ai—1)+bi(bi—1)+cl.(ci—1)+dl.(di—1):ai2+bl.2+cl.2+di2_
’ ’ ‘ ’ 2 2 2 2 2
(a,+b,+c,+d,)
> -8=24.
8
4b | Véi n cau hoi cho ta: |S|>24n.
3.5 i , 0.5
diém) Vay 24n<C,=>n<5.
(*) Chi ra mé hinh dau béng xay ra:
h/s |12 (345|678 [9 1011|1213 |14|15]|16
C.hoi
1 A/B|C/IDIA|AJIA|B|/B|B|C|C|C|D|D|D 0.5
2 A/B|C/IDIB|CIDA{C|D|A|B|D|A|B|C
3 B|B|B/B|[C|D[A|CIA|D|D/A|C|A|D|C
4 C/D/IA|B/B|DJA/IA|B|C|B|C|D|D|A|C
5 D/A|C/B|[C|BI[AIB/D|C|A|B|D|C|D|A




SO GIAO DUC VA PAO TAO KY THI LAP PQI TUYEN CUA TINH
TINH QUANG NINH DU THI CHON HQC SINH GIOI QUOC GIA THPT
NAM HOC 2024 - 2025
R ) ) Mén thi: TOAN
DE THI CHINH THUC Ngay thi: 18/9/2024 ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

i (Pé thi nay cé 01 trang)
Cau 1. (5 diem)
Mot ham s f:N" — N dugc néi 1 ¢é tinh chit sé hoc néu véi moi hai s6 nguyén duong
a#b thi (a—b)|f(a)-f(b). Ky hiéu 4 1a tap hop tit ca cac ham s6 c6 tinh chat s6 hoc.
a) Chung minh rang véi moi u,v, f,g € Athi ham s6 G xéc dinh boi cong thirc
G(x) =u (x)f(x) + v(x).g(x),Vx eN’, cling 1a mot phﬁn tir thudc A.
b) Cho trude sé nguyén duong ¢ > 1. Ching minh rang néu f e 4 théa min
f(n)|c"=2025n,VneN" thi f la ham hang.
Cau 2. (5 diém)
Cho ba da thirc P,Q, R hé so thuc c6 bac khong qua 2025 thoa man ba di€u kién sau:
1. Véimoi xeR thi P(x)<Q(x)<R(x).
2. C6 1012 s thyc phan biét x,,x,,....X,, théaman P(x,)=R(x,),Vi=1,2,..,1012.
3. Ton tai s0 thuc x, khac tht cd cac s& x,X,,... X, théa man P(x,)+R(x,) = 20(x,)-
Chtng minh rang P(x)+R(x)=20(x),VxeR.
Cau 3. (5 diém)
Cho tit gidc ABCD ngoai tiép (1). Ly M dich chuyén trén tia dbi tia CI va N dich
chuyén trén tia dbi tia DI sao cho MN || DC. Tiép tuyén tai M cua dudng tron ngoai tiép
tam giac MBC cit tiép tuyén tai N ctia duong tron ngoai tiép tam gidc NAD tai K.
a) Chtng minh rang 7,K lién hop dang giac trong t&r gidc ABMN .
b) Chimg minh rang K dich chuyén trén 1 duong thang ¢ dinh khi M, N dich chuyén.
Cau 4. (5 diém)
Cho tap hop X gdm 2n s0 nguyén duong. Mot cdach chia dep doi voi tap X 1a mdt cach
chia 2n s6 nay thanh » cdp sao cho tich cua hai sb trong cung mot cip khong 1a sb chinh
phuong. Gia st ¢6 ton tai mot cach chia dep di v6i tip X . Hoi c6 it nhit bao nhiéu cach
chia dep do1 voi tap X khi:
a)n=2.
b) n=2025.
Luwu y: Hai cach chia dugc goi 1a khac nhau néu ¢6 hai s6 cung cdp trong céch chia nay
nhung lai khong cung cap trong cach chia con lai.
HET
- Thi sinh khéng dwgc sir dung tai liéu va mdy tinh cam tay.
- Giam thi khong giai thich gi thém.

Hovatén thisinh: ...........ccoooiiiiiii e, SO ba0 danh: ......cveveeeeeeeeeeeeeeee,

Chitkicua Giamthi 1: ........................... Chit ki cua Giam thi 2: ...



SO GIAO DUC VA PAO TAO HUONG DAN CHAM THI LAP PQI TUYEN CUA TINH

TINH QUANG NINH DU THI CHON HQC SINH GIOI QUOC GIA THPT
NAM HOQC 2024 - 2025
DPE THI CHINH THUC Moén thi: TOAN

Ngay thi: 18/9/2024
(Huéng dan nay cé 06 trang)

I. HUONG DAN CHUNG

1. Giam khao chdm dung theo hudng dan cua S Gido duc va Pao tao.

2. Néu thi sinh c¢6 cach tra 10i khac dap 4n nhung ding thi giam khao van cham diém theo
biéu diém ctia Hudéng dan cham thi.

3. Giam khao khong quy tron diém thanh phan cta timg cau, diém cta bai thi.

II. PAP AN, BIEU PIEM

Ciu So lwoc 10 gidai/Mot so goi ¥ chinh Pi¢m
Taco u,v, f,g € A4 nén véi moi a,b nguyén duong thtaman a = b:
u (a) =u (b)(mod(a —b))
v(a)zv(b)(mod(a—b)) 1
I £(@)= £ ()(moa(a—))
diém) g(a)=g(b)(mod(a-b)).

Do d6 nén u(a).f(a)+v(a).g(a)=u(b).f (b)+v(b)g(b)(mod(a—b)) hay
G(a)=G(b)(mod(a—b)) v6imoi a,b nguyén dwong thoa mén a # b. 0.5
Suy ra G € A .
Trudce hét ta ching minh bo dé sau:
Bo dé: Gid st /€4 va f khac hang. Khido tap {peP|IneN":p|f(n)| latap | 0.5
vO han. .
Chirng minh bo dé:
Trudc hét ta chimg minh véi moi m nguyén duong, phuong trinh £ (x)=m chi c6
hitru han nghiém nguyén duong.

1b | Gid st ton tai m nguyén duong dé phuong trinh f(x)=m c6 v han nghiém 0.5

d(i3é.lfl) nguyén duong. Khi d6 ton tai day ting céc s6 nguyén duong (x,) thda man

f(x,)=m v6imoi n nguyén duong.
C6 dinh x nguyén duong bat ky.
Khido f(x)—m=f(x)-f(x,) chia hét cho x—x, v&i moi n nguyén duong.
Suyra f(x)=m v&i moi x nguyén duong, vo ly. 0.5
Vay nén véi moi m nguyén duong, phuong trinh f'(x)=m chi c¢6 hitu han nghiém
nguyén duong.




So hrge 16 gii/Mot s6 goi y chinh

Piem

1b
3.5
diém)

bat 4= {p eP|IneN :p| f(n)} Theo lap luan trén thi ton tai N nguyén duong
dé f(N)>1. Dodénén 4.

Gia sir tdp A chi co hitu han phan t. Goi p,, p,,..., p, 12 tit ca cac phan tir cua tap
nay. bat M = p,p,...p,.f (1).

Phuong trinh f(x)=f(1) chi c6 hitu han nghiém nguyén duong nén ton tai 7> 2
nguyén duong du 16n dé f (Mt +1)= £(1).

0.5

Tacéd: f(Mt+1)— f(1) chia hét cho M nén ton tai 4 nguyén, s = 0thoa man
f(Mt+1)—f(1)=Mrh= f(Mt+1)=f(1).(1+ p,p,....p, L.h).

Boi h#0,t>2 néntaco I+ pp,..pht|>|h|.Lpp,..p,—1>1.

Suy ra ton tai uéc nguyén té ¢ cla 1+ p,p,...p,.ht. Khindy ¢| f(Mz+1) nhung
q#p,Vi=12,..,k. Taco diéu mau thuln.

Vay nén diéu gia st 1 sai hay ta c6 diéu phai chimg minh.

0.5

Traé lai bai toan:
Gia sir f khong 14 ham hang. Khi do theo b6 d&, thp S={peP|IneN": p| f(n)}

la tdp vo han.
Xét peS, p>c batky. Khi d6 ton tai n, nguyén dwong théa min p | S (ny)-

0.5

Taco: f(n,+p)—f(n)ip= f(n,+p)ip.

Theo diéu kién dé bai ta c6 dugc f(n,)|c™ —2025n, = p|c™ —2025n,.
Talaico f(n,+p)|c™"—2025(n,+p)= p|c"™"" —2025(n, + p).

= p|c™" =2025n,.

Suy ra p|c"(c” -1). Theo dinh Iy Fermat nho thi ta c6 duoc p|c(c-1).

Diéu nay mau thuan véi cach chon p. Vay nén f 1 ham hing.

0.5

Taco P(x,)<Q(x,)<R(x,),Vi=12,.,1012 va P(x,)=R(x,),Vi=1,2,3..,1012.
:>P(xi):Q(xl.):R(xl.),Vizl,Z,...,IOIZ.

Suy ra O(x)—P(x) nhan x,,x,,...,X,,, lam cac nghiém.

Theo diéu kién dé bai O(x)-P(x)>0,Vx e R nén x, phai 1a cic nghiém bdi 16n
hon hodc bang 2 cta Q(x)-P(x).

bat O(x)-P(x)=(x—x, )2 (x—x, )2 (X =20 )2 T, (x) v6i T, 1a da thirc hé s0 thuc.
Boi Q(x)-P(x) c6 bac <2025 nén 7, la da thirc bac khong qua 1.

1.5

Do Q(x)>P(x),VxeR néntacod 7(x)>0,Vx &{x,x,,... %, }. Do 7 1a ham 6
lién tuc trén R nén 7;(x)>0,vVxeR. Ma 7] la da thirc bac khong qua 1 nén 7] la
da thtrc hang.

Nhu vdy Q(x)-P(x)=(x-x )2 (x—x, )2 (X=X, )2 <, Voi ¢, 1a hang s6 khong am.




Cau So lwogc 10 giai/Mot so goi ¥ chinh Piém

Tuong ty R(x)—-QO(x)=(x—x, )2 (x—x, )2 (X=X )2 ¢, V6i ¢, 1a hang sb khong 0.5

2 am. .

(5 | Theo diéu kién 3. ta c6 (X% —x, )2 (X% —x, )2 (X = X0 )2 (¢,—¢,)=0.Do

diém) | , »y vi=1,2,3,.,1012 néntacd ¢, =c, =c. 1

Khido O(x)-P(x)=R(x)-0(x)VxeR= P(x)+R(x)=20(x),VxeR.

3
Trudc hét ta nhac lai va chimg minh mot bo dé sau:
Bo dé: Cho tir gidc ABCD va mot diém T bat ky trong tir giac. Khi d6, T ¢6 0.5
diém lién hop ding gidc trong tir gidc ABCD khi va chi khi ATB+DTC =180",

3a

(&)

diém)




So hrgre 16 giai/Mot s6 goi y chinh

Piém

3a
(}
diém)

Chirng minh bd deé:

Lay I 1a giao diém cua AD va BC.

Khi d6 T c6 diém lién hop dang giac trong tir gidc ABCD khi va chi khi diém
lién hop dang giac voi diém T trong tam giac I4B va trong tam gidc ICD tring
nhau.

Piéu nay twong duong v4i duong tron Pedal ctia 7' tng voi tam gidc I4B va tng
vo1 tam giac /CD trung nhau.

Goi X,Y,Z,0 lan luot 1a hinh chiéu cua T 1én 4B, BC,CD, DA.

Khi d6 (XYQ),(2YQ) lan luogt la duong tron Pedal ciia T tmg v6i tam gidc I4B
va ing voi tam giac IDC.

Suy ra T c6 diém lién hop ding giac trong ttr gidc ABCD tuong duong voi
X,Y,Z,0 cung thudc mot duong tron.

Do d6 nén XYZ + XOZ = 360" —(A/T\B-i-l%)
Nhu vay X,Y,Z,0Q cung thudc mot duong tron tuong duong véi

ATB+DTC =180
Ta hoan tat chimg minh bo dé.

0.5

Tré lai bai toan:

Tac6 I lién hop dang giac v6i chinh né trong tir gidc 4BCD nén
AIB+MIN = AIB +CID =180".

Theo bd d¢, ton tai diém lién hop dang giac véi I trong tir gidc ANMB.

0.5

Do NK tiép xuc véi (AND) nén ta co ANK = ADI = IDC = INM.
Nhu vay K,I lién hop dang giac trong ANM.
Twong ty K,/ lién hop ding giac trong BMN.

Do d6 nén K,/ lién hop dang giac trong tir gidc ABMN.

0.5

3b
(2
diem)

Ta c6: KAN = IAB = IAD = IAK = DAN. Do NK tiép xtic véi (DAN) nén
INK = DNK = DAN.

Suy ra IZI\{:ITVT(:I,A,N,K déng vién.

0.5

Ta o AIK =180° — ANK =180° — ADI nén IK la tiép tuyén tai / cia (AID).
Vay nén K dich chuyén trén tiep tuyén tai / ctia (A4ID) cb dinh.

0.5




Cau So lwoc 10 giai/Mot so goi ¥ chinh Piém
Gia su X ={a,b,c,d} va gia sir c6 cach chia cap (a,b);(c,d) la dep.
Ta xét 2 truong hop sau: 0.5
Trudng hop 1: Céch chia (a,c);(b,d) 1a dep. Khi d6 c6 it nhat 2 cach chia dep.
Truong hop 2: Cach chia (a,c);(b,d) khong dep. Thé thi mét trong hai s6 ac,bd
1a chinh phuong. Khong mat tinh tong quat, gia sir ac 1a s6 chinh phuong. 05
4a | Taco: (ba).(bc)=b"(ac)la s6 chinh phuong va ha khong 1a s6 chinh phuong

di(ézm) nén be khong 13 sé chinh phuong. Twong tu vy, ad khong 14 s6 chinh phuong.
Vay nén cach chia (a,d);(b,c) 1a dep. 03
Do d6 nén c6 it nhat 2 cach chia dep voi tap X.
(*) Chi ra mot trudng hop dau bang xay ra:
Xét X ={2;4;8;16}. Khi do, c6 dung 2 cach chia dep la cach chia (2;4);(8;16) va 0.5
cach chia (2;16);(4;8).
Ta sé& chi ra c6 it nhat 2025! cach chia dep voi tip X.
Ta chimg minh bang quy nap theo n: Néu c6 ton tai mot cach chia dep véi tap 0.5
X gdm 2n s6 nguyén duong thi s& 6 it nhat ! cach chia dep ddi véi tap X.
Véi n=1; ménh dé hién nhién diing.

4b Vé6i n=2; ménh dé ding theo phan a).

ai(é3m ) Gid sir khang dinh ding véin. 0.5
Taxéttap X cb 2(n+1) sO nguyén duong va co6 cach chia dep voitap X 1a
(a,a,);(a5,a,);5( 20150501 ) -
Déu tién ta c6 dinh (a,,,,,,,.,). Trong 2n $6 con lai, vin c6 1 cach chia dep nén

0.5

theo gia thiét quy nap, ta co it nhat »! cach chia dep.




So hrgre 16 giai/Mot s6 goi y chinh

biém
Véi mdi chi sd 1<i<n;ta xét hai cap (N N O e B
Khi d6, theo phan (a) ta c¢6 thé sap xép lai va c¢6 cach chia dep khac voi 4 sb
a, ,,a,.,4, .,,4,, ., 1la cach chia thanh dang (akl_;aZn+2 );(at,-;aZnH) Vol
{kst}={2i;2i-1}. 0.5
C6 dinh (ak’ ;azm) va xét 2n sb con lai. Theo gia thiét quy nap, s& c6 it nhat n!
cach chia dep véi 2n sb con lai ndy va tuong tng sé co it nhat n! cach chia dep
‘g véitap X (dé thay cac cach nay khong bi tring nhau).

diém) | Nhu vay ta s& c6 it nhat nl+nn!= (n+1).n!=(n+1)! cach chia dep dbi voi tap X.
Suy ra ménh dé dung véi n+1. 0.5
Theo nguyén 1y quy nap thi khang dinh duoc ching minh.
(*) Chi ra mot trudng hop xay ra dau bang:
Xét tdp hop X = {2, 22,2° ,...,22”} thi r0 rang chi c6 cach chia cap khong cung tinh

0.5

chan 1¢ méi thoa man dé bai, 10 rang so cach chia do 1a »!, vira ding gia tri nho

nhat néu trén.

HET
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