Wednesday, 16 July 2025

Problem 4. A proper divisor of a positive integer N is a positive divisor of N other than V itself.

The infinite sequence a,, ay, . .. consists of positive integers, each of which has at least three proper
divisors. For each n > 1, the integer a,,., is the sum of the three largest proper divisors of a,,.

Determine all possible values of a;.

Problem 5. Alice and Bazza are playing the inekoalaty game, a two-player game whose rules
depend on a positive real number A which is known to both players. On the n*® turn of the game

(starting with n = 1) the following happens:

e Il n is odd, Alice chooses a nonnegative real number z,, such that

T+ 2o+ -+, < An.

« If n is even, Bazza chooses a nonnegative real number r,, such that

2 2 2
itz +---t+x, S0

If a player cannot choose a suitable number z,, the game ends and the other player wins. If the
game goes on forever, neither player wins. All chosen numbers are known to both players.
Determine all values of A for which Alice has a winning strategy and all those for which Bazza has
a winning strategy.

Problem 6. Consider a 2025 x 2025 grid of unit squares. Matilda wishes to place on the grid some
rectangular tiles, possibly of different sizes, such that each side of every tile lies on a grid line and
every unit square is covered by at most one tile.

Determine the minimum number of tiles Matilda needs to place so that each row and cach column
of the grid has exactly one unit square that is not covered by any tile.
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Bai 5. Alice vi Bazea chai &6 choi U, mdt trd choi bai ngiedi ma lugdt chor phy thude vio mot s
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New mot neudi khong thé chion dugde mdt b r,, hop 1B thi 1rd ehoi két thite viv nguisi kia thiing eude.
Néu trd choai kéo diai vo han thi khing ngusi nio thing cude: Ca bai ngitin déu bidt tat cd cic sb da
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