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Théorie des nombres

1. Find all solutions to
243+ 4 pnl =m?

in positive integers n and m.

2. Find all ordered pairs (a, b) of positive integers for which

1 1 3
a b 2018

3. Which members of the sequence
101, 10101, 1010101, 101010101,
are prime?
4. Prove that the expression
ged(m,n) (n
n m
is an integer for all pairs of integers n > m > 1.

5. Let f be a nonconstant polynomial with positive integer coefficients. Prove that if n is
a positive integer, then f(n) divides f(f(n)+ 1) if and only if n = 1.

6. Define a sequence {a;} by a; = 3 and a;11 = 3% for i > 1. Which integers between 00
and 99 inclusive occur as the last two digits in the decimal expansion of infinitely many
CLZ'?

7. Determine all positive integers n for which there exist positive integers a, b, and ¢
satisfying
2a" 4+ 3b" = 4c".



