PROBLEMS IN ELEMENTARY NUMBER THEORY 1 (2008) NO. 1
PROBLEMS IN VIETNAMESE

1. Goi N = {1,2,3,---} la tdp hop cdc s6 nguyén duong. Tim tdit cd cic ham so6
f N — N théa man: f(2) = 2, f(mn) = f(m)f(n), f(n +1) > f(n) vdi moi
m, n € N.

[K12] Canada 1969

2. Chaing minh rang khong ton tai cdc s6 nguyén x va y théa man x% = y° — 4.

[H15] Balkan Mathematical Olympiad 1998

3. Gid st tagp hop M = {1,2,...,n} dugec chia thanh t tdap con khong giao nhau
My, ..., M. Chiing minh ring néu n > |t!-e| thi ton tai it nhat mot tap con M,
chita ba phan ti X4, X4, T O tinh chat x; — Tj = Tf.

[053] Schur Theorem

4. Cho p la mot s6 nguyén to dang 4k + 1. Chaing minh rdang:

S5 -

[111] Korea 2000

5. (a) Ky hiéu d(n) la s6 cdc wde so6 duong cia n. Ching minh ring day sé
d(n? + 1) khong don di¢u chdt tit mot chi s6 nao do.
(b) Chitng minh ring d((n? + 1)?) khong don diéu chdt ti bat ky chi s6 nao.

[J11] Saint-Peterburg, 1998

6. Cho a va b la hai s6 nguyén duong sao cho a® + b chia hét cho ab+ 1. Ching
minh rang

a? + b2

ab+1

la mot s6 chinh phuong.
[A3] IMO 1988/6
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7. Gid st p la mot s6 nguyén té 16. Chaing minh ring

2 0)07) e

AV

[D2] Putnam 1991/B4

8. Cho s6 nguyén té6 n va cdc s6 nguyén a; < az < ... < ap. Chiing minh ring

ai,as,...,a, la mot cip s6 cong khi va chi khi ton tai mot cdch chia tap hop

No=1{0,1,2,...,} thanh n tap hop A1, As, ..., A, sao cho
a1+A1:a2+A2:...:an+An,

trong dé6 x + A = {x + ala € A}.
[035] Romania TST 1998

9. Gid s m khong cé can nguyén thiy. Ching minh ring
(m)
a7 =1 (mod m)
vdi moi a nguyén té cung nhau vdi m.

[B6]

10. Xét tap hop tat cd cac soé thap phan cé nam chit s6 tgo thanh bdi cic chit s6
1,2,3,4,5 dugc viét theo thit tw bat ky. Ching minh rdng tdp hop cdc s6 trén cé
thé chia thanh hai nhém sao cho tong binh phuong cdc sé trong moéi nhém la bing
nhau.

[049] D. Fomin, [Ams, pp. 12]



