PROBLEMS IN ELEMENTARY NUMBER THEORY 2 (2009) NO. 1

PROBLEMS IN VIETNAMESE

1 (PEN K11). (Canada 2002) Tim tat cd cic ham so f : Ng — Ng sao cho vdi moi
m, n € Ny ta co:
mf(n) +nf(m) = (m+n)f(m*+n?).

Alexander Remorov (Canada)
2 (PEN 110). Chitng minh rang véi moi s6 nguyén to p,

L] p+Dp-Dp-2)
> 5] 1

k=1

Cosmin Pohoata (Romania)

3 (PEN A14 A71). Al4. Goi n la mot s6 ty nhién lon hon 1. Ching minh ring
2" — 1 khong chia hét cho n.

AT1. Tim tét cd cic sé tu nhién n > 1 sao cho
277, + 1
2

n
la mot s6 nguyeén.

Daniel Kohen (Argentina)
4 (PEN N17). Gid st a va b la hai s6 thuc khdc nhau théa man:

a—"b,a®—=b% -, ad"—bF, ...
la cdc s6 nguyén. Chimng minh ring a va b cing la cdc s6 nguyén.
Ofir Gorodetsky (Israel)

5 (PEN D5 D6). D5. Chiing minh ring vdi n > 2,

L2 .2
22 = 22 (mod n).
—~ ~—
n thita $6 n—1 thita s6

D6. Chiing minh ring, vdi moi s6 nguyén cho trudc n > 1, day so
2,22, 92 22 ... (mod n)
la hing so ké ti s6 hang nao do.
Soo-Hong Lee (Korea), Harun Siljak (Bosnia and Herzegovina), Marin Misur (Croatia)

6 (PEN C2). Cho hai s6 nguyén duong a va b sao cho cic s6 15a+16b va 16a — 15b
la cdc s6 chinh phuong. Gid tri nhé nhat cia s6 nhé hon trong hai s6 chinh phuong
dé la bao nhiéu?

Ho Chung Siu (Hong Kong)
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7 (PEN A13). Chiing minh ring vdi moi so nguyén to p,

p—1

Qp) = [T+ 7"

k=1
la mot so nguyen.
Cosmin Pohoata (Romania)

8 (PEN A23, A24). A23. Chiing minh ring néu

T
2" 3 p—1

dugc viét dudi dang phan sé toi gidn, trong dé p > 3 la mot s6 nguyén to, thi tif so
ctia phan s6 nay chia hét cho p2.

A24. Cho p > 3 la mot s6 nguyén t6 va k = L23—pJ Chitng minh ring
p p p
5+ )+ 0)
chia hét cho p?.

Daniel Kohen (Argentina)

N ) ) 4
9 (PEN E16). Ching minh rang vdi moi so nguyén to p thuoc khodng ]n, ?n] ,

()

.
i M:
o

chia hét cho p.

Darij Grinberg (Germany)
10 (PEN A37, A9, O51). A37. Cho n la mot s6 tu nhién, chiing minh rang

(n+1)(n+2)---(n+10)

khong phdi la mot s6 chinh phuong.
A9. Chitng minh rdang trong mudi s6 nguyén dwong lién tiép ton tai it nhat mot s6
nguyén té cung nhau vdi tich cia cic s6 con lai.
O51. Chiing minh ring trong 16 s6 nguyén lién tiép ta luon cé thé tim duge mot s6
nguyén to cung nhau vdi tat cd cac so6 con lai.

Harun Siljak (Bosnia and Herzegovina)



