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Bai 1. Giai phuong trinh

X x:(1+\/m%/x—l

N o

Loi giai :

biéukién: v =1

Phuong trinh trén twong duong véi vyx =vx — 1 +vx2 — 1

Dat =yx—1;b=+vx—1(a,b=0) thi phueong trinh
J@@+1)B* +1)=a+b

Mit khac, theo bt déng thirc BCS,taco:  (a* + 1)(1 +b%) =a+b
Via, b = 0nén dau « = » xay ra khi va chi khi
a= %f-—« ab=1e(x-1x-1D=1x(x>*-x—-1)=0

o

1+45

Vi x = 0 nén ta nhdn nghiém x =

Bai 2. Tim tat ca cac ham lién tuc f: R* > R thoa man diéu kién
X
S ()= f)+ f(;J
v6i moi x, y thuoe R*. G dday R 1a tap hop tit ca cac sb thuc duong.

N o

Loi giai :

bat g(x) = f(e*),taco gliéntuc g: R — BR™va f(x) = g(lnx) va:
g(lnx)g(lny) = gllnx + Iny) 4+ gllnx — Iny) Vx,y € R~
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Nghiala: glx)g(y) = glx +v) + glx — y)vx, v € R(+)

Thay v béi v, ta duge g(x)° = g(2x) + g(0). _

Thay x boi 0 ta co ngay g(0) = 2 (g(0) = 0). Vay glx)- = g(2x) + 2
Ther = Th+2 VREN'
Vi {T, ] ting va bi chan trén tai 2 nén hdi tu. Ta kiém tra dugc limT, = 2

Xét {T,} (n= 1,2,3,..) x4c dinh nhu sau : {

Ta CM bang quy nap rang g(x) = T, ¥ nE€ N, x €R
Thatvay, v x € R, g(x)" = g(2x) +2 = 2nén g(x) = T, =
Giast glx) > T, VxERtacoglx)  =g(2x) +2>T,+2 = glx) > T, .,

ra|

Vay glx) = T, ¥vne N ,x eR.Chon — +m,taco glx) =2 Yx R
Viy, ta ¢ thé dit g(1) =a + - (a > 0)
Trong (*) ta thay v = 1, ta dugc (a + ;i‘;g('.u"] =glx+1) +g(x—1)

Ta CM béng quy nap rang g(m) = a™ + ai,., VmEN
Ping thirc dung v6i m = 0,1. Gia st dang thirc ding véimoi 1 < k < m, ta cd
(a+2)g@m = glm+ D+ gm -1~ glm+ D =(a+)(a" +5) -

- 1 + 1
am™ i — = a™ 1 +
a™

W

.Vay glm) =a™ + :—, VmEN"

Ta CM bang quy nap theo n rang g (Hi) = a7 + —=vmmneN
2 =
Dang thuce ding voi n = 0. Gid su ding thirc dung véimoi 1 < k < n, ta cod

n

(3m) =9 Gr)+ 2= (7 ) o) = e —

e qantl 2ne Q2ntl

m i 1
Vay g (T) =a"+—mVmneEN
2 =
Mt khac ¥r € R™,3 {m,}, {n,} 13 2 ddy s0 dwong ma lim,,__ _, ﬁ = r

Nén g(r) =a” + .:; vr € R™. Mit khéc, khi thay doi vai trd x, v ta duoc g(x)1a

ham chin nén tacé g(r) = a” + S vreRr

Nén f(x) = a™ + = = x* + % (k = Ina)



Vay flx) =x%+ 7 1a ham s6 can tim. Pac biét, trong trudng hop k = 0, ta co
f(x) =2

Bai 3. Cho tam giac ABC noi tiép trong duong tron tdim O, ban kinh R. Goi I 1a
tam duong tron noi tiép cua tam giac ABC. V& duong tron O, tiép xuc véi BC tai
D, AC tai E va tiép xuc trong v6i dudng tron (O, R). Ching minh rang I 13 trung
diém DE.

N o

Loi giai :

Goi T la giao diém cua (0,)va(0); K 1a giao diém cia TD va (0)

Xét phép vi tw H thm T, ti s6 1a — (R, 1a ban kinh (0,) ). H biénI DK

BC = Kt
Véi Kt 1a tiép tuyén tai K cta (0), cling 1a 1 duong thing song song véi BC.
Vay tiép tuyén tir K ctia (0) song song véi BC nén K 1a diém giita cung BC.



Goi U = AK " DE, ta c6 U nam trén phan giac goc A.

T ké tiép tuyén chung Tx cta (0,) va (0). Tacod {i:gg _ j;i}?

— sTAU = +TEU . Suy ra t¢ gidc TAEU ndi tiép. Vay
£TUA = £TEA — 180° — 2TUA = 180° — £TEA — +£KUT = 180° — £TDE =
LKDU

Suy ra tam giac KDU va tam giac KUT dong dang. Vay nén KU° = KD. KT

Mat khac, ta c6 «£KBED = <KTB (do K 1a diém gitta cung BC) nén tam giac KBD
va tam gidc KTB dong dang nén ta c6 KB* = KD.KT

Vay KC=KB=KU . Suy ra ta giac KCU can tai K . Suy ra
LECU = £KUC - £KCB + £BCU = £UCA+ £UAC - +£BCU = £UCA = U
thude phan giac goc €.

Vay U 1a tim dudng tron ndi tiép tam gidc ABC. Suy ra tdm ndi tiép I thudc DE.
Xét tam gidc CDE can tai € c6 €I 1a phan gidc, ta suy ra I 1a trung diém DE.

Vay tam ndi tiép I 1a trung diém DE.

Bai 4. Tim tit ca cac cip sb nguyén tb p, q sao cho p* + 120039+ 1 vaq’ + 1 |
2003° + 1.

N o

Loi gidi :
Khong mat tinh tong quat, ta gid sit p < g.

Néup =2 thitr 5| 20037 + 1 d& dang suy ra g chin, tir 46 q = 2 va ddy la nghiém
cua bai toan.

Tiép theo gia sirp > 2. Khido p1é. Tacop” +1 = 4vap~ + 1 = 2 mod 4 nén
»° + 1 khong c6 dang 2°.

Viy, ta goi r 1a mot udc nguyén t6 1¢ ctia p~ + 1. Ta ¢6 p° = —1 mod r nén —1
la SCP mod r. Suyrar = 1 mod 4.

Tacé 20037 + 1 : p~ + 1 nén 20037 = —1 mod r.
h| 2q
) hiq
TH1: h =2,tacd 2003 —1:r — r|2004 v 2003 = 1 mod r

Néu 2003 = 1 mod 7, tasuyra 2003% + 1 =2 = 0mod r (VO 1Y)

Goi h 1a cap ctia 2003 theo mod r, ta co { Suyrah =2 vh =2g



Néu r 13 uwéc nguyén t6 1é cia 2004, ta dan diéu vo 1y vi 2004 khong c6 uéc
nguyén to 1é dang 4k + 1
Truong hop 1 bi loai hoan toan.

TH2: h=2g.Tacor—1:hnénr=2g+1 —-q=2g+1(Voly
Truong hop 2 bi loai hoan toan.

Vay (p, q) = (2, 2) 1a nghiém duy nhat ciia bai toan.

Bai 5. Tim sb nguyén duong n nho nhét sao cho néu aj, a,, ..., a, 1a n s6 phan
biét tuy y duoc chon tur tap hop X = {1, 2, 3, ..., 17} ta luén tim duoc s6 nguyén
duong k sao cho phuong trinh a; — a; = k ¢6 it nhat k nghiém.

Loi gidi :

Ta goi mot sb nguyén 1 < n = 17 la mot s6 « tot » néu nhu néu a;, ay, ..., a, 1an
sO phan biét tuy ¥ dugc chon tur tap hop X = {1, 2, 3, ..., 17} ta ludn tim dugc so
nguyén duong k sao cho phuong trinh a; — a; = k ¢6 it nhat k nghiém. Y¢&u céu bai
toan twong duong vai viée tim sd “tot” nho nhét.

Ta CM moi s6 nguyén 7 = n = 17 déu 12 s6 « tét ».
That vdy, gia st ton tai n thoa man 7 < n = 17 khong 1a sb tét, nghia 1a vk
nguyén duong, phuong trinh a; — a; = k co it hon k bo nghiém.

Gastl<a,<aqs< <q,<17.Tagoib, =a._.,—a, >0(i=1Ln-1).
Taco X'= b, =a, —a, < 16

Mat khac do :
< Phuong trinh a, — a; = 1 vonghiémnén b, = 2¥i=1T;n—1

% Phuong trinh a, — a; = 2 c6 khong qua 1 nghiém nén |{i|5, = 2}| = 1
Nén 16 = X" h =2 +3(n —2) =én—4.Suyran < 6 (Vo ly)

Mit khac 6 khong phai 1a s6 t6t vi tap {1,3,6,9,13,1711a tdp c6 6 s6 ma l1a vk
nguyén duong, phuong trinh a, — a; = k ¢6 it hon k by nghiém.

Vayso ncantimlan = 7.



