
V командно-личный турнир «Математическое многоборье»

г. Москва Junior League 5–10 ноября 2011 года

Algebra and Number Theory

1. Find the smallest natural number that gives pairwise different remainders
when divided by 2, 3, 4, 5, 6, 7, 8, 9, 10.

2. The sequence {an} is defined recursively: a1 = 1
2
and an = an−1

2n·an−1+1
for

n > 1. Evaluate the sum a1 + a2 + . . . + a2012.

3. Real numbers a1, a2, . . . , an satisfy am+am+1+. . .+an > m+(m+1)+. . .+n

for any natural number m 6 n. Prove that a21+ . . .+a2n > 12+22+ . . .+n2.

4. Find all pairs of natural numbers (a, b) such that b divides a2, a divides b2,
and a + 1 divides (b + 1)2.
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