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Huéng dan chim gdom 06 trang

Bai

Noi dung

Diém

Bai 1
(4
diém)

Xét x,y,2z,t1la bén sb thuc duong, tim gia tri nho nhét cua biéu thirc
3 3 3 3
X" +1 1 2241 t°+1
1yl 241

P= .
y+z z+t  t+x  x+y

bata=x+y+z+t (a>0).
+ Str dung bat dang thirc Cauchy-Schwarz ta c6

1 1 1 1 (1+1+1+1)°
>
y+z z+t t+X X+y Yy+z+zHt+t+X+X+Y

_ 8 8
X+y+z4+t a

@ y? 2 @ <X2+y2+zz+t2>2
> :
y+z z+t t+x x4y x(y+z)+y(z+t)+z(t+x)+t(x+y)

+ Mt khac x(y+2z)+y(z+t)+z(t+x)+t(x+y)

=XYy+XZ+YyzZ+ Yyt + 2t + 2X + X+ ty

S%(x2 +y2)+%(x2 +zz)+%(y2 +zz)+%(y2 +7)+
+%(ZZ +t2)+%(22 +x2)+%(t2 +x2)+%(t2 +y°)

=2(x*+y*+2° +1°), suy ra

2 2 | 52 | 42)\?
X N % 23 3 >(x +yt 20 +17) :£<Xz+yz+zz+tz>
y+z  zH+t thx o x+y o 2(¢ 4y 428 4t7) 2

2

2 2 2
8 a 8 a a 8 a a

KhiX:y:z:t——thl P =332, do d6 gia tri nho nhat can tim 1a 332 .

P

1,0

1,0
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Bai Ngi dung Diém
Cho P(x)=x"+ax" " +a,x"? +---+a, ,x+a, 1a da thic véi cac h¢ s6 thyc, c6 béc 13
Bai2 N Vac6 n nghiém thuc (0 d6 ne N va n>3). Biét a_, =0 va 22> n+1. Chang
a
(4 Ly . . e N R 7
diém) minh rang P(X) cO ca nghiém duong, nghiém am va cO0 nghiém thudc khoang

3t
2'n+1)

* Goi I,,...,r, 1a cac nghi¢m thuc cia P(x). Do a, =0 nén r, = 0,Vi=1n.
! 1
rl r.

Tathdy 2.1 L 14 cac nghiem cia da thirc
r

N
>

1 i _
1§i<j§nri rj
+ Tu (1) suy racé —< 0 hay P(X) €O nghi¢ém am. Neéu tat ca cac nghiém I, déu
I

amthi > 110 , Mau thuan véi (2), do d6 P(x) c6 ca nghiém duong.

I<i<j<n r. rj

1 1
* Ta can ching minh ton tai chi $6 i sao cho —= < n<—

n+1
n—-1 1
I — <0
2(n+1) " 2(n+1)
Do r. =0 nén chia hai vé cia BDT nay cho r?

1 1
hay r+=|lr———|<0 & r’+
y[' 2][ n+1]
dugc BPT tuong dwong can

chimg minh 12 ——""2 2(n+1).
I I

That vay, tir (1) va (2) suy ra Z [ ri

*1I

Tu:(l)suyraz - n—1) >n*—1 (4).

=1 i

Cong theo vé (3) va (4) c6 Z[r__n__l

i1 f
bit i, 1a chi s sao cho iz—n—lz ax iz—n—_l thi
L, io =L f

=2 (n +1) suy ra diéu phai ching minh.

i n— 1 2n® +2n
2 n

) Iy

0,5

1,0
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Bai Noi dung Piém
Cho tam giac nhon ABC néi tiép dudng tron (O). Céc diém E, F lan luot thugc céc canh
AC, AB sao cho EF song song véi BC. Cac tiép tuyén tai E, F cua dudng tron ngoai
tiép tam gidc AEF cit canh BC lan luot tai M, N sao cho N nam gitra B va M . Goi K
la giao diém cua cac doan thang BEva FN, L 1a giao diém cua cac doan thang CF va
. EM
Bai 3 ) . . .
(4 a) Goi S, T lan luot 1a giao diém thu hai cua BE, CF véi duong tron (O). Ching
diem) | . " Lo
minh rang ti gidc AFKS ndi tiep mot duong tron va KAB = LAC.
b) Goi X la giao diém cua cac doan théng BE,CF; Y la giao diém cua céac doan
thang EN, FM; duong thang XY cit canh BC tai diém P. Chung minh rang
PB _ AB’
PC AC*
Hinh
vé
AEF nén MEF = EAF = BAC; NFE = EAF =BAC. 1,0
Mt khac, do EF || BC nén ta c6 BFN =180° — NFE — AFE =180° - BAC — ABC = ACB.
(::’;ao Suy ra BFK = BFN = ACB = ASB = ASK . Do d¢ tir giac AFKS nai tiép. 0,5
diém) | *) Chimg minh twong ty ta cing ¢6 t&r giac AELT noi tiép. |
*) Mit khac EF || BC nén TSE=TSB=TCB=CFE. Suy ra tu giac EFTS ndi tiép. 10
Khi d6 KAB = KAF = KSF = ESF = ETF = ETL = EAL = LAC 0,5
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Bai Ngi dung Diém

*) Theo ching minh trén ta co MEF = NFE = BAC

Két hop véi MN || EF ta c6 ta giac MNFE 12 hinh thang can. Suy ra EM = FN

*) Ciing theo chirng minh trén ta co BFN = ACB = ECM 05

Tuong tu, ta ciing c6 CEM = ABC = FBN . Suy ra ABFN «» AECM . ’

2 2
Khi do,vi EM =FN va EF ||BC nen o~ —on PN _FBFB_F8 A8
CM MECM ECEC EC° AC

ap | *)Ap dung dinh Iy Menelaus trong cc tam giac FMC, ENB véi cattuyén XYP |
B0 e MXE T PNXBYE_ @
iém) PC 'XF 'YM PB XE YN

Mat khéc, do EF || BC nén XB XC Ezﬁ (3)

XE XF' YN YM
""""""""""""""""" i 0’5
Tu (1), (2), (3) suy ra ﬂ ﬂ_Suyra E: PN =13_PN = NB.
PB PC PM PC-PM MC
, : PB BN AB?
Keét hop vai (*) ta suy ra
P ) y PC CM AC2
Bai 4 | x4t p 1a s nguyén té thoa man pz‘(z”’l —1). Chuang minh rang véi moi s6 nguyén duong
4 . . .

di(e“?m) n, so (p—l)( pl+ 2”) c6 it nhat 3 wéc nguyén to phan biét.

R rang p 1 s6 nguyén té I¢ vap > 5. Do d6, (p—1) va (p+2") la cac sb chan.

A NV 0,5
Vithé, A=(p-1)(pk2") c6 woc nguyén té 1a 2.
Hon nita, néu g 1a mot uéc nguyén to 1¢ cua (p-1), thi g khong 1a uéc cua
(p!+ 2”), nén tir day ta chi can chiing minh méi s6 p — 1 va p42" déu co mot | 0,5
wdc nguyén té 1é 1a du.
*) Ching minh (p—1) c6 mot uéc nguyén to Ié.

That vy, gia st (p—1) khong c6 wéc nguyén t 1€, khi d6 p-1=2" hay
p=1+2". 0,5
Do p > 3 la s6 nguyén t6 nén m khong c6 uéc nguyén té Ié, hay

m=2(k=1),suyra p= Y
Taco 2°* 1—(2“ +1J(22“+1J...(22 +1),(27 +1)..(22 +1)(2+2). (O
Néu ton tai h >k dé pl(2” +1), thi 2" =-1(modp), 05

suy ra 2 +1=(22k )ZH +1=2(mod p).
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Bai Noi dung Diém
Diéu nay vo Iy vi p 1¢, suy ra cac nhan tir I6n hon p =22 +1 & vé phai cua (1) déu
khong chia hét cho p. Do do, vé phai cua (1) khéng chia hét cho p?.
Mau thuan vi pz‘(z”*l ~1). Suyra (p—1) phai c6 udc nguyén té Ié.
*) Gia sa (pk2') khong co wéc nguyén to l¢, thi ph-2"=2" hay
p!=2"(2""-1). Do p > 3 la s6 nguyén 6 nén (2, p)=1. Tr d6 suy ra| 1,0
2"" =1(mod p). Mit khac, theo dinh Iy Fermat ta c6 2" =1(mod p)
bit k=ord (2) thi k|(p—1) va k|(m-n).
Pt p-1=kt, teN", thi 2°*-1=2" ~1=(2" —1)[(2k)”+(2k)t2 -1 +1}.
_ _ 0,5
Do 2“=1(mod p) nén (2“)t l+(2k)t L2 41=t (mod p),
Két hop v6i t =0 (mod p) thi (2¢) 7 +(2) +..+2 +1 khong thé chia hét cho p.
Ma p?(2°*-1), nén p?|(2“-1). Tur k|(m—n) suy ra p?|(2"" -1).
Khi &y, p?|p! (v0 ). 05
Suy ra (pH2") c6 uéc nguyén té le. Vay (p-1)(pk+2") co it nhat 3 woc ’
nguyén té phan biét. ‘ 7 i}
Mot duong tron da dugc chia déu thanh 36 cung tron bdi 36 diém chia, ta quy wdc moi
Bai 5 | cung tron nho tao bai hai diém chia lién k€ nhau c6 d¢ dai bang 1 don vi. Hoi c0 tat ca bao
(4,0 | nhiéu Cégh chon ra 9 diém tr 36 diém chia luc dau sao cho d(f)‘déi cung tron c6 hai dau mut
diém) | 1a hai diém chia bat ki trong s6 9 diém dwgc chon khong bang 4 don vi va ciing khong

bang 9 don vi?

+ Goi 36 diém chia theo chiéu kim dong ho dugc danh sb lan luot 12 1,2,3,...,36..
Ta phan cac sé (diém chia) nay vao mot bang hinh chir nhat véi 4 dong, 9 cot
cudn quanh mat hinh try (tam goi 1a bang try) nhu sau:

Cotl Cot2 Cot3 Cot4 Cotb Cote Cot7 Cot8 Cot9  Cotl

1 5 9 13 | 17 | 21 | 25 | 29 | 33 1 1,0
10 | 14 | 18 | 22 | 26 | 30 | 34 2 6 10
19 | 23 | 27 | 31 | 35 3 7 11 | 15 | 19
28 | 32 | 36 4 8 12 1 16 | 20 | 24 | 28
+ Nhan xét: Hai s6 (diém chia)’liénqké trén cing mot hang thi tuong tng véi mot
cung c6 do dai 4 don vi, hai so (diém chia) trén cung mot cét thi twong ung vaéi
MGt cung c6 dg dai 9 don vi.
Nhu vay sb cach chon ra 9 diém chia thoa man yéu cau bang sé cach chon ra 9 sé
trén bang tru sao cho mdi cot chi duoc lay ra mot s6 va hai s6 lay ra ¢ hai cot ké 10

nhau cua bang tron thi khong dugc cung hang.

Néu ta coi “hang” nhu 1a “mau”, “cot” nhu 1a diém thi ¢d bai toan tuong duong 1a:
Pém s6 cach td mau cho bo 9 diém trén vong tron, mdi diém dugc t6 boi ding
mat trong 4 mau phan biét cho trudc sao cho hai diém lién ké nhau trén vong tron
thi duogc t6 baoi hai mau khac nhau.
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Bai

Noi dung

Diém

+ Xét bai toan tong quat: Trén vong tron ¢ n diém
phéan biét A,...,A, di duoc sap tht tw nhu hinh vé
bén. Mdi diém duoc td boi dang mot trong sé m mau
c6 dinh truéc. Tinh sd cach t6 mau a,(m) cho hé
diém d6 sao cho ctr hai diém lién ké thi t6 béi hai mau
khac nhau.

Ta xay dung cong thuc tinh a (m) bang
phuong phap truy hoi.
- V6i hai diém phan biét trén vong tron va m mau thi ¢6 a, (m)=m(m-1)
cach to.
- Xeét s6 cach t6 mau cho n diém (n>3) trén vong tron sao cho A, khac
mau caa A Vvoi moi i=1n—1. Thdy A c6 m cach t6 mau, A, c6 m—1
cach t6 mau (do khac mau da ding dé t6 A), A, c6 m—1 cach t6 mau (do

1,0
khac mau d4 dung détd A,), ..., A ¢ m—1 cach t6 mau (do khac mau d
ding dé t& A, ,). S6 céch t6 nhu vay bing m(m—1)"". Bay giv trong céc
cach to nay ta xét quan hé mau cua A, voi A:
Néu mau t6 caa A, A, tring nhau thi ta dem gop hai diém nay lam
mot thu duoc cau hinh (n—1) diém va m mau, ddm bao hai diém lién ké
trén vong tron duoc t6 mau khac nhau. S6 cach t6 cho cau hinh nay la
a, ,(m).
Néu mau t6 caa A, A, khac nhau thi ¢6 cau hinh n diém va m mau,
dam bao hai diém lién ké trén vong tron dugc t6 mau khac nhau. S6 cach to
cho cau hinh nay Ia a, (m).
Nhu vay a, ,(m)+a,(m)=m(m—1)"" véimoi neN,n>3 (*).
a (m a ., (m
Tff(*) C(j n( )n —1=— 1 n—l( nzl -1 ,
m-1)  m1|(m-1)
n—2
m m
suy ra _n n—1:[— ! ] 3 1 0.5
(m—1) m=1){(m-1)
hay a, (m)=(m—1)"+(~1)"(m—1)
+Vay sb cach chon ra 9 diém chia thoa man yéu cau bai toan bang |
0,5

a,(4)=(4-1) +(-1)°(4—1) =3 —3=19680.

Chu V: Moi céach gidi khdc cia thi sinh ma diing, t6 gidm khdo thong nhat va cho
diém tuong ung.
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