Bai Noi dung Pitm
1 :
(5 diém) Cho day s0 (x,,) xac dinh b x, =% va x,,, =%[.r" +xi") véi VneN'.

a) Chimg minh day so (x,) bj chin.
b) Chimg minh day s6 (x,)c6 giéi han hitu han va tinh gi6i han dé.

a) Rorang voi Vne N thi x >0, viy ddy da cho bi chin dudi.
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> l.Z Xl =
4 X 7

n=-1

Ap dung BDT Cauchy, ta cé : x, = %[x”_, + Vol

n=1
Vn=2, neN.
Ta chimg minh bing quy nap rang x, <+3 vdi VYneN".

That vy, véi n =1, khing dinh ding.

Véin=2, :=:2=%{ 3

Gia sir bai toan dung dén n=k voi ke N va k=2.Lic nay %ﬂx,‘qﬁ.
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Do xe[g;wﬁ] nén x’ -3<0 va

x'-42x* +9=x (.r: —3)+ I9—]2x1)—2?x"' <0.

Suyra f'(x)>0 voi Vxe ﬁ.ﬁ)

Tinh true tiép ta duge x, > x, va x, > x, nén ddy con (x5),.i don di¢u giam
va day con (xy.,),.—— don diéu ting. Ma day da cho bj ch.{m nén ton tai

V3

A=limx,,: B =limx,,,, V6i —-< A,B<\3

--------------------------------------------------------------------
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MEit khdc B >0 = S gl
4~ AB 1,5

Do d6 A= B va thoéa min A=%[A+%];A2§=}A=B=l.

Viy diy da cho ¢6 gi61 han va limx, =1.

(5 diém)

Tim tit ca cic ham s6 f: R — R thoa man diéu kién
F(f(p)+x*+1)+2x = y+(f(x+1)) véimoi x,yeR .

Taco f(f(y)+x +1)+2x=y+/*(x+1) (1)
Thay x =0 vao (1) taduge f(f(»)+1)=y+7(1) @

Tir (2) d& dang suy ra f la song anh. Do d6 tdn tai duy nhat @ sao cho f(a)=0.
Thay y =a vao (2) f(l)=a+f2(1)f:-a=f(l)—fz(l)

Thay x = -1 vao (1) f(f(¥)+2)=y+2+77(0) kéthop véi (2) ta duge 1,5
f(f(y)+2)—f(f(y)+l)=2+f1(0)-f1(1] va do f 1a song édnh nén
f(x+1)-f(x)=2+7(0)-1*(1),YxeR (3)

Thay x = ﬂv&o{ii]f( )—f(D)—2+fz(D) I()(*-1) v

| @)-7()=7()-7(0) = /(2)=2/()-/(0).
e B = van(l]tacé f(f( )+::: +1) 2x = y+f (l x) ke:thqpvm

-------------

x)+2x=f*(x+1)-2x < f2(0)+2= £2(2)-2
2(0)+4=[2/(1)- ()] ) 1,0
(5) tatim duge f(1)=1,vivay

£(0)=0< f(x+1)=1(x)+1 /(f (-r)+1)= (£(2)+1
1) =x+ /(1) =x+1 sy /(£ (x)) =

o i)ia o6

x+l)) @f{x )+2.r (f(:c)) +2f{.r} {6)VxER. o

-------------
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Do f toan 4nh nén ton tai y sao cho f(y)=2x. Thay vao (I)tadwgc |
f((x+1)2)+2x=y+f1(.r+l) =:>f((x+l):)+2x=y+(f(x]+]]z.

Trong (6) thay x bdi x+1 taduge f((x+1)")+2(x+1) = ( f(x}+])1 +2(f(x)+1).
Turdé y=2/(x).Khidé f(f()=f(2x)=y=2/().

ok bl AC TR R E R et B S el A S S S

Bﬁng céch 1am twong tu voi f(y)=-2x vathay x boi x—1 tasuy ra
f(=2x)=-2f(x),VxeR.

Két hop lai ta duge f(2x) =—f(~2x) v6i moi x € R,hay f la ham lé.

Sir dung diing thiue /7 (1-x)+2x = f*(x+1)-2x taco 1,5
(l—f(x))1+2x=(l+f(x))z—Zx, kéo theo f(x)=x véimoi x € K.

Thir lai thay ham s6 nay thoa man.
Véiy f(x)=x voimg1 x € R.

(5 diém)

Cho tam giac ABC nhon ngi liép dudng tron (0) . Puong tron (K) tiép xtic vdi cac
canh CA, AB lan luot tai £, F va tiép xic trong v&i dudng tron (O) tai S. Cac duong
thing SE,SF lan luot cit dudng tron (O) tai cac diém M,N khac S.DPudng tron ngoai
tiép tam gidc AEM va dudng tron ngoai tiép AFN cit nhau tai P khédc A.

Ch

56 APF =180~ ANS = AMS =180 APE suy ra F,P,E thing hang. 1,0
C la tiép tuyén ctia duong tron (K) nén SEC =EFS .
ANFP ndi tiépnén EFS=PAN vath gidc AMEP nitiépnén |
{EM . Ma AEM = SEC (6 dinh) . 1,0

§PAN = AN/IPM.
thing EN, FM lan luot ¢t (K) tai G, H khéc E, F . Duong thing
i 7. Chimg minh duong thing A4S vudng géc voi dudng thing

[
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Cac tam gidc SKF,SON can ¢6 chung dinh S nén ddng dang, suy ra
SF SK

SN SO

SK _ SE dods SE_SK_SE
SO SM’ SN SO SM

Vay HGE = HFE = HMN suy ra t&r gide MNGH néi tiép. Gia sir 7§ cit (0)
va (K) 1an luot tai S,,S, thi 7S.TS, = TM.IN = TH.IG =TS.TS, suy ra TS, =T5,
suyra S,=S5,=S.Vay 75 latiéptuyéncia (0). (*)
Ta c6 tir gidc AMEN 1a hinh binh hanh nén 4P va MN cit nhau tai trung
diem / moi dudng. gir

Ma IAM = PES = FST = NAS va AMI = AMN = ASN .

Vay AAIM ~ AANS suy ra AI.SN = AN.IM .

Tuong tw A4IN ~ AAMS suy ra AILSM = AM.IN . 1,5

Khi do it S tiép xtc voi (0) tai S nén
SN N

™ _SM’ _ TM _ AM?
N SN2 T TN AN
Suy ra 74 tiép xtic v6i (0) tai 4. (**).Tir (*) va (**) suy ra :’?T_LAS. :

4 a) Tai 0 vudng ndm & vj tri trung tdm cua mot bang 0 vudng kuih tl‘;ugc le IEL Ej éing
(5 diém) | gdm 121 6 vudng c6 canh Ia 1) ¢c6 mot quan c&. Moi buoc di, queh cﬁn 1 ; t‘g e
vudng ¢ chung canh. C6 bao nhicu cach di dé sau 10 budc di thi quan co 1r 1

-

ban dau? Biét ring trong qua trinh di chuyén quan co c6 the di qua 6 vudng ndm ¢ V1 trl

trung tam.

Tuong tu

nén MN //EF .

1,5

- -

1,0

N

 cac hudng di chuyén D, T, N, B clia quin c& nhu hinh veé.

i chuyén ctia quan cd (mg véi mot bd 10 chir iy tir 4 chir do.
dé quén cor trd vé vi tri ban dau thi sd chir D va sb chix T phai béng
3 va s6 chit N phai bing nhau.
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Goi sO chir sO D va sd chir s T 1A
s-m(0<ms<5meN) m thi s§ chit s6 B va sé chir s6 N 1

-

S6 cac bd thdoa man 14 10! _v 10KCF)" _
Zn(m') G-m & (5 Z(C )’
Tir dong nhét thire (1+x)"(1 +x)" =(1+x)* va dang thirc C" =C"™"

Suy ra : Z(C‘: =C! .Dod6: Z(Cg‘) =C}
m=0

mr={)

- . ; ’ - ) )
Vay s0 cach di chuyén cua quén co thoa man yéu cau 1a (C5)? = 63504

b) Chon ra mot sO tap con gdm 4 phan tir tir mot tap hop A c6 36 phan tir sac
bét cir hai tap 4 phan tir nao trong cdc tdp con da chon ciling co nhiéu nhét 12 hai p!
chung. Chimg minh rdng ton tai mét tap con ciia 4 gdm it nhit 6 phan tir ciia 4

cho tap nay khong chira bat cir tip con 4 phan tir nao da chon.

Go1 N latap tAt ca cac tap con c6 4 phan tir 4 chon thoa man diéu kién dé bai.
Ta goi mdt tap con cua A4 1a tip tot néu khnng co phan tir nao cua N la tap con
cua né. Nhu vay, mot tap con cia 4 ma c6 s6 Phan tr khong 16m hon 3 la tap
tot. Mot tap con tét cia A duoc goi la 16n nhéat néu no khong chura (thuc su)
trong mot tap con tét nao ca. RO rang phai ton tai it nhat mot tip con tot 1dm
nhat, bai vi tir mot tap con tdt, ta co thé thém vao cac phan tir nita dén mirc ¢6

thé duogc.
Ta chl.’mg mmh moi tap con tot 16n nhét déu c6 nhiéu hon 6 phan tir. Tir d6 suy

e e e e e e e

i M la tap con tot lon nhit cia 4 va | M|=k. R rang k >3, do tinh 16n nhét |
0 moi tap con ba phan tir déu la tap tot. Khi d6 Mu{ x} khong phai

5 nghia ring x cung vdi ba Phan tr nao do cua M s€ tao
uoc N . Ta goimot b baphan trnhu the 1a h(x).
i x=#y thicdctdp H, =h(x)U{x} va H,=h(y)u{y} déu
N, hai phan tir nay khac nhau, boi vi, ching han

, H, va H, c6 nhiéu nhit hai phan tir chung. Suy ra

h(x). C6 tat ca 36—k bd ba nhu thé, khédc nhau timg
'-"f_- gom ba phan tir nén
<k’ k>6.




