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TRUNG QUOC NAM 2012
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Ppeé TST 1.
Ngay 1.
Bai 1.

Cho cac s phtc x,,y, véi i=1,n thoéa man ‘xi‘:‘yi‘zl voimoi 1=1,n. Dat

1 1< .
x:_zxﬂy:_zywzi:xyi+yxi_xiyi'121'n
ni= nio

Chttng minh r?mg Zn:‘zi‘ <n.
i=1

Bai 2.
Cho tam giac ABC nhon, khong can ngoai tiép duong tron (I). Goi D, E, F Tan luot la
ti€p diém cua duwong tron (I) 1én cac canh BC,CA, AB. Goi A, 1a diém ddi xing véi D
qua EF va A, 1a giao diém cta AA, v6i duong thang BC. Cac diém B,,C, duoc xac
dinh tuong tu.
Chttng minh rang A,, B,,C, cting nam trén duong thang Euler ctia tam gidc DEF.
Bai 3.
Vi mdi s6 nguyén duwong 1, ta dat x, =CJ .

[Ix

Chitng minh rang ton tai hai tdp hop v6 han A, B sao cho ANB =g va &4—=2012.
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Ngay 2.

Bai 1.

Cho trudc hai duong tron w,,w,. Goi S la tap hop tat ca cac tam giac ABC thoa man
w,,w, lan luot la duong tron ngoai ti€p va duong tron bang ti€p goc A cta tam giac

ABC. Gia stt w, tiép xtc véi cac duong thang BC,CA, AB lan luot tai D, E, F.
Chitng minh rang néu tap S khac réng thi trong tam ctia tam gidc DEF c8 dinh.
Bai 2.

V6i moi s8 nguyén duong 7, ta ki hiéu (1) 1a tap hop tat ca cac wéc nguyén duong

"~

cua n. Mot s6 nguyén duwong n dugc goi la “s6 tot” néu T(m) <T (n) véimoi m<n.

Chttng minh rang v6i mdi s§ nguyén duong k cho trude, luon ton tai hitu han s6 tot
khong chia hét cho k.

Bai 3.
Xét neZ vaham so f:7Z — 7Z théa man
f(x+y+f(y))=f(x)+ny véimoi x,y eZ.

Hay tim tat ca cac ham sd f thoa man diéu kién trén.



bé TST 2.

Bai 1.
Cho mot d6 thi don G. Goi mét tap hop gom t dinh la ¢ —cligue néu chung ddi mot ké
nhau. Mot dinh duoc ndi véi tat ca cac dinh trong d6 thi thi goi d6 1a dinh trung tam.
Cho 2 s6 nguyén n,k thoa man gg %n <k<n.Mot do thi G théa man dong thoi cac
diéu kién sau:

(1) G khong chita (k—l—l)—clique.

(2) Néu ta théem vao G mot canh bt ki s& thu duge mot (k+1)— clique .

Tim s6 dinh trung tam nho nhat cta G.
Bai 2.
Chteng minh rang ton tai s6 thuc dwong C thoa man tinh chat:

V6i mdi n>2 va tap hop X 1a tap con cua tap {1,2,3,...,n} thoa man |X| > 2, ton tai cac
sO x,y,z,w thudc X (khong nhat thiét phan biét) thoa man
|X]

0<|ry—zw|<Ca™ véi a ="—
n

Bai 3.
Cho q,,a, v6i a, <a, 1a cac s6 nguyén cho trudc. Véi n>3, sd g, la s6 nguyén duong
nho nhat 16n hon a, | va a, c6 thé duoc biéu dién mot cach duy nhat dwdi dang tong

cua @, +a; mal<i<j<n-I.

Chting minh rdng néu ton tai hitu han cc s§ chdn trong day {a,} thi day {a,,, —a,}

tuan hoan, nghia la ton tai s6 nguyén dwong I’ ma a,,,,, —a,., =a,,,—a,,Vn.



Ngay 2.

Bai 1.

Cho n>2 la sb tu nhién.

Chitng minh rang ton tai hitu han cc bd n s§ nguyén duong (al,aZ,..., an) thoa man
dong thoi cac diéu kién sau:

i) a,>a,>a,>..>a,.

(ii) (al,a2,a3,...,an):1.

n

(iii) a, = Z(az.,am) vOi quy woc 4, =a,.
i=1

Bai 2.
Cho hai s6 nguyén duong m,n>1 va cac s0 thuc duong r,s thoa man r <s. Vi moi
a; >0 la cac s6 thue khong dong thoi bang 0, hay tim gia tri 16n nhat ctia biéu thikc

1
ar

S

S
r

S

Bai 3.
Cho mét s6 nguyén duong n>2, mot ham sd f:Z — {1,2,3,...,11} goi la t6t, néu véi
mbi s6 nguyén duong k thoa 1<k <n—1 thi ton tai mot s§ nguyén j(k) thoa man véi

moi s6 nguyén m thi f(m-l—j(k))zf(m-l—k)—f(m)(modn-l—l)

Tim s cdc ham so “tot”.



DE TST 3.

Ngay 1.

Bai 1.

Cho tam gidc ABC nhon co ZA > 60°, truc tam H. Goi M, N lan lwot 1a cac diém thudc
céc canh AB, AC sao cho ZHMB=/HNC =60". Goi O la tdm duong trdn ngoai tiép

tam gidc HMN . Gia sit D 1a diém ndm cting phia véi A so véi BC sao cho tam giac
DBC déu.

Chttng minh r?mg H,O,D théng hang.
Bai 2.

Xét s6 nguyén duong k >2. Chting minh rang ton tai k sd nguyén dwong 4,,4,,4,,...,4

n

do6i mot khac nhau sao cho ton tai cac s6 nguyén khong am b,,b,,b,,..b, va

k k
€,/CysCarenns €, thoOaman a, <b, <2a,i=1,2,3,..,k vanéu [ [b/ <]]b, thita ciing c6
i=1 i=1

Bai 3.
Tim gia tri nho nhat ¢6 thé c6 cta ¢ sao cho vdi moi da thire monic c6 bac 2012

__ ..2012 2011 2010
P(x)—x +ay X7 X+t ax+ag,

ta c6 thé xdy dung duoc da thirc Q(x) tir d6 bing cach nhan —1 vao mot s8 hé s ctia
da thiec P (x) néu trén sao cho véi mdi nghiém phitc z ctia da thiic Q(x) nay thi ta luon

c6 bat dang thitc sau ‘Im z‘ < C‘Re z‘ .



Ngay 2.

Bai 1.

Cho s6 nguyén duong n >4 va xét cac tap hop A,BC {1, 2,3,.., n} thoa man diéu kién
Véimoi a€ A,be B thi ab+1 la sd chinh phwong. Chirng minh r?mg

min {‘A

B‘} <log,n.

Bai 2.
Tim tét ca cac sd nguyén duong k >3 thda man tinh chat:
Ton tai cac s6 nguyén duong m,n sao cho
l<m<k1<n<k va (mk)=(nk)=1,m+n>k, dong thoi kl(m—1)(n—1).
Bai 3.

Trong mot hinh vuong dwoc tao boi 2012 %2012 6 vudng co chira nhitng con bo, trong
mot 6 vudng ¢ nhiéu nhat 1 con bg. Vao mot thoi diém nao d6, nhitng con bo nay bay
1én 16i lai dau xudng lai vao cac 6 vudng, modi 6 vuong ciing ¢ nhiéu nhat mot con bo.
D&i véi mbi con bo, ¢ thé xem doan thing cé hwdng ndi tam ctia & vudng lic dau va

tam cua luc sau ma n6 dau lén tao thanh mot vector.

Véi moét s6 luong bo ban dau, xét tat ca nhitng treong hop c6 thé xay ra vdi cac vi tri

dau tién va cudi cung ctua nhitng con bo, hay tim d¢ dai I6n nhét ctia tong cac vector.



