25th Duel - 2017
Category B Team Solutions, GJS Pferov

B-T-3

Problem

Albert and Zita are playing a game. On the table in front of them, there is a bowl with n
coins. In each move, they are allowed to take 1, 2 or 3 coins from the bowl. They are
never allowed to take the same number that the other has taken in the move before. (If
Zita takes 2 coins, for example, Albert can only take either 1 or 3 coins in the next move.)
Albert has the first move, and after that, they take turns. If Zita ever has a total number
of coins divisible by 3, she wins. The game ends if Zita wins or when there are no more
moves possible for the player whose turn would be next. Albert wins if Zita does not.
Which player will win the game if both play with the best possible strategy? Describe
their strategy and prove that this player will certainly win. For which values of n does
Albert have a winning strategy, and for which values of n does Zita have a winning
strategy?

Solution
Vyherni strategie Zity:

Aby Zita nevyhrala hned svym prvnim tahem, musi si Albert vzit tfi mince. Poté si
Zita bude brat jen po jedné minci, a pti svém tietim tahu vyhraje, protoZe ji Albert
nemiZe zablokovat. Z toho vyplyvj, Ze Zita ma jednoznac¢nou vyherni strategii pro
n > 11. (pokud si Albert vezme v 5. tahu jen 2, tak pron > 10)

1. tah (Albert) 3 mince (aby Zita hned nevyhrala)

2. tah (Zita) 1 mince

3. tah (Albert) 2 mince (aby Zita neméla soucet 3)

4. tah (Zita) 1 mince

5. tah (Albert) 2 nebo 3 mince (Zitu uZ stejné nema mozZnost
zablokovat)

6. tah (Zita) 1 mince — soucet = 3 — vyhra

Vyherni strategie Alberta:

Aby Zita nevyhrala hned svym prvnim tahem, musi si Albert vzit tfi mince. At si
Zita bude brat jakykoliv pocCet minci, musi ji branit, aby neziskala poCet minci
délitelny tfemi. Zita ale bude hrat svoji vyherni strategii, proto nejvyssi n, pro které
ma Albert jednoznacnou vyherni strategii, je n = 10. Albert ma tedy jednoznacnou
vyherni strategii pron < 10.



1. tah (Albert) 3 mince (aby Zita hned nevyhrala)

2. tah (Zita) 1 mince

3. tah (Albert) 2 mince (aby Zita neméla soucet 3)

4. tah (Zita) 1 mince

5. tah (Albert) 3 mince (aby pro Zitu nezbyla jedna mince)
Kdo vyhraje?

Pokud je v misce minci 10 nebo méné, vyhraje jednoznacné Albert,
pokud je v misce minci 11 a vice, vyhraje jednozna¢né Zita. (oboji za
predpokladu, Ze oba hraji svoji nejlepsi moZnou strategii)



