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Bai 1. Chtng minh &ng Wi hai $ nguyén dgong k van tiy y, luén n tai k 6
nguyén arong m, m,...,m (khdng nlit thiét d6i mot khac nhau) sao cho

k
1+2 71 (1+ —1j(1+ —1j ( 1+ —1j
n m m m
Bai 2. Mot tap hop gom ding 4027diém trén nat phang dugc goi la tip Colombia
néu khong cé batiém nao trong cadiém d6 thing hangdong thyi c6 2013diém
duoc t6 maudo va 2014diém con hi duoc t6 mau xanh. it phang duoc phan chia
thanh cac nén khi ta k& mot sb duong thing. Mot cach k& mot sb duong thing duoc
goi 1a céch k tat dbi véi tap Colombia cho tréc néu haidiéu kién sauduoc thoa
man:
1. khéngduong thing naodi qua du chmot diém thude tip hop do;
2. khéng mén nao clta ¢ diém maudo vadiém mau xanh.

Tim $ k nho nhat sao cho ¥i tap Colombia tly y m ding 4027diém, ©n tai
mot cach kK k duong thang la cach & tot.

Bai 3. Buong tron bang ép gocA cua tam giacABC tiép xtc anh BC tai diém
Aq. Biém B, trén CA va diém C, trén AB duoc dinh nglia mt cach trong tr,
bang cach xéduong tron bang tp gécB va gocC, twong ung. Gi sir tam
duong tron ngai tlep tam giacA,B,C,; nam trenduorng tron ngai tiép tam giac
ABC. Chirng minh &ng tam giacABC la tam giac vuéng.

Puong tron bang &p goc A ¢a tam giac ABC lafwong tron tép x(c Vi
doan thing BC, plan kéo dai ¥ phia B @a cznh AB va phn kéo dai ¥ phia C
cia aznh AC. Cacduong tron bang #p goc B va goc Gueec dinh nghia mst
cach trong ty.
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Bai 4. Cho tam gi4c nfn ABC i tryc tamH. ChoW la mjt diem tly ¥ trén gnh
BC, khac i cacdiem B vaC. Cacdiem M vaN tuongung la chan caduong cao h
tir B vaC. Ki hiéu w, la duong tron ngai tiép tam giadBWN va @i X la diém trén
@, sao chaVXladuong kinh @a w;. Tuong tr, ki hidu w, ladusong tron ngai tiép
tam giacCWM, va @i Y ladiém trén w, sao choNY la duong kinh @a w,. Ching
minh ring caadiém X, Y vaH thing hang.

Bai 5. Ki hi¢u Q.,la tip hop cac $ hiru ti duong. Chof : Q.,— R la ham 6
thoa man batficu kién sau:

(i) voimoi x,yJQ,,, ta coOf(X)f(y) > f(xy);

(i) véi moi x, yJQ.,,, tacof(x+y) > f(x) +f(y);

(iii) ton tai s hiru ti a > 1 sao chd(a) = a.

Chirng minh &ng f(x) =x v&i moi x 0Q.,.

Bai 6. Cho $ nguyénn > 3. Xét mdt duong tron vady n + 1diém nim cachdéu

nhau trénduong trondé. Xét it ca cac cach ghi cad9D, 1, ... ,n Ién cacdiém

da Ky sao cho trong Bi cach ghi, 4i mdi diém dugc ghi mbt sb va ndi sé duoc

ghi ding not 1an. Hai cach ghitugc coi la nhr nhau gu cach ghi nay co &
nhan dugc tr cach ghi kia nb mot phép quay quanh tadwong tron. Mot cach
ghi dugc goi 1a dep néu véi bdn H tly ya<b<c<dmaa+d=b +c, day cung
ndi hai diém duoc ghia vad khéng &t day cung fi haidiém duoc ghib vac.

Ki hieu M la $ cac cach ghilep va ki héu N la $ cac @p c6 thr tu (X, y) cac
s tu nhién thha mandong thoi cacdicu kien x +y<n va UCLN(x, y) = 1.
Ching minh &ng

M=N+1.
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