Uloha 1 (IMOSL 2016, C8). Let n be a positive integer. Determine the smallest positive integer k
with the following property: it is possible to mark k cells on a 2n x 2n board so that there exists a
unique partition of the board into 1 x 2 and 2 x 1 dominoes, none of which contain two marked cells.

Uloha 2 (IMOSL 2016, C6). There are n > 3 islands in a city. Initially, the ferry company offers some
routes between some pairs of islands so that it is impossible to divide the islands into two groups such
that no two islands in different groups are connected by a ferry route.

After each year, the ferry company will close a ferry route between some two islands X and Y. At
the same time, in order to maintain its service, the company will open new routes according to the
following rule: for any island which is connected to a ferry route to exactly one of X and Y, a new
route between this island and the other of X and Y is added.

Suppose at any moment, if we partition all islands into two nonempty groups in any way, then it is
known that the ferry company will close a certain route connecting two islands from the two groups
after some years. Prove that after some years there will be an island which is connected to all other
islands by ferry routes.

Uloha 3 (IMOSL 2014, C8). A card deck consists of 1024 cards. On each card, a set of distinct decimal
digits is written in such a way that no two of these sets coincide (thus, one of the cards is empty). Two
players alternately take cards from the deck, one card per turn. After the deck is empty, each player
checks if he can throw out one of his cards so that each of the ten digits occurs on an even number of
his remaining cards. If one player can do this but the other one cannot, the one who can is the winner;
otherwise a draw is declared. Determine all possible first moves of the first player after which he has
a winning strategy.
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