th  Tnternational .
Language: Vietnamese

Mathematical
Olympiad
Bremen | Germany | 2009 |
Day: 1
Thit 4, 15 thang 7, 2009
Bai 1. Gia st n la mot s6 nguyéen duong va gia st aq, ...,ax (k > 2) la nhitng s6 nguyén khac
nhau ting cap thuoc tap hop {1,...,n} sao cho a;(a;11 — 1) chia hét cho n v6i moi i =1,... k — 1.

Chitng minh rang ax(a; — 1) khong chia hét cho n.

Bai 2. Gia stt ABC 1a tam giac v6i O la tam dudng tron ngoai tiép. Cac diém P va @ 1a nhing
diém trong ctia cdc canh CA va AB, tuong ting. Gia st K, L va M 1a céc diém giita ctia BP, CQ
va PQ, tuong tng, I' 1a duong tron di qua K, L va M. Gia thiét ring dudong thing PQ tiép xic véi
duong tron I'. Ching minh rang OP = 0Q.

Bai 3. Gia st s1, 52, 53, . .. 1a diy tang thuc sy cac sd nguyén duong sao cho cac day con

Ssys Sss Ssay - - - va Ssy+1s Ssot1s Ssatls - - -

déu 1a cac cap s6 cong. Chitng minh ring day s;, so, S3, ... cling 14 cap sd cong.
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Thit 5, 16 thang 7, 2009

Bai 4. Gia sit ABC' 1a tam giadc v6i AB = AC. Cac dudng phan gidc ciia cac goc CAB va ABC
gap cac canh BC va CA tai D va E, tuong ting. Gia stt K 1a tam duong tron noi tiép ctia tam giac
ADC'. Gia thiét ring goc BEK = 45°. Tim moi gié tri c6 thé ctia géc CAB.

Bai 5. Tim tat ci cdc ham f tir tap hop cac sd nguyén duong dén tap hop cac sé nguyén duong
sao cho, v6i moi s6 nguyén duong a va b, ton tai tam giac khong suy bién véi do dai cac canh 1a cac
s

a, f(b) va f(b+ f(a) —1).

(Tam giac goi 1a khong suy bién néu ba dinh ctia né khong ciing nam trén mot dudng thang.)

Bai 6. Gid st a1, as,...,a, 1a cic s6 nguyén duong khac nhau tiung cap va M 1a tap hop gdom
n — 1 s6 nguyén duong khong chita s6 s = ay + ag + --- + a,. Mot con chau chau nhiy doc theo
truc thue, xuat phat tit diem 0 va tién hanh n budc nhay vé bén phai véi do dai cac bude nhay la
a1, das, .. .,a, theo mot thit tu nao d6. Ching minh ring con chau chau cé thé chon thi tu cac budce
nhay sao cho né khong bao gio nhay lén bat ky diém nao thuoc M.
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