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Game and Strategy 
 
Apparently, a game has  

1) Players: first mover and second mover. They take turns to play. 
2) Rules: what each player can do. 
3) The goal: a clear goal to decide who is a winner and who is a loser at the end. 

 
Mathematically, a game has 

1) State: the current situation of the game 
2) Strategy: a plan for a player to win the game 
3) Winning Strategy: A combination of State and Strategy that guarantees a player to win. 

 
Problem 1: There are 12 coins on the table. Each player in his/her turn can take 1 or 2 or 3 
coins. The player that took the last coin wins. 
 

(i) Which player has a winning strategy? The first player or the second player 
(ii) What is a winning strategy? 
(iii) If there are 11 coins instead of 12 coins, who has a winning strategy? 
(iv) If the goal changed to “the player that is forced to take the last coin loses”. Which 

player has a winning strategy? What is the strategy? 
 
Problem 2: There are 2008 coins on the table. Each player in his/her turn can take 2 or 3 or 4 
coins. The player that is forced to take the last coin loses. Which player has a winning strategy? 
What is the strategy? 
 
Problem 3: There are two piles of coins of 6 coins on the table. Each player in his/her turn 
chooses only pile and she has to pick at least one coin, but she can pick any number of coins she 
wishes. The player who takes the last coin wins.  
 

(i) Take turns in being the first or the second player. Who do you think is more likely to 
win the game?  

(ii) What strategy should a player use?  
(iii) Can you describe a strategy such that one of the two players is guaranteed to win?  
(iv) Can you find a mathematical model that explains why your solution is right?  
 

Challenge 1: Suppose now that we change the number of coins in each pile. Does this change 
the game? Who wins in which cases?  
Challenge 2: Suppose now that we have a different number of coins in the two piles. Does this 
change the game? Who wins in which cases?  
Challenge 3: Suppose now that we change the number of piles. Does this change the game? 
Who wins in which cases? 
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Hint in developing a winning strategy 
1. Start from the easy case: think about a scenario that is close to the end of the game. In which 
case, one player has a winning strategy? 
2. Extend the state of the game to a more complicated scenario, until you reach the beginning 
of the game. A periodic pattern may help you. 
3. In general, symmetry and balance play important roles. Game is an art of balance. 
 
Problem 4: Cutting Chocolate  
There is one chocolate on the table that has 3 rows and 7 columns. Two players take turns 
cutting the chocolate. Each time one play can cut the chocolate horizontally or vertically to 
make it two pieces, then the player can take away one piece and leave another piece on the 
table. A player wins if he or she can force the other player to take the final piece of the 
chocolate. If you cut it first, how to win the game? 
 

       

       

       

 
Problem 5: Two players take turns to move a block from A to B. Each time they can only move it 
one step to the left, to the top, or to the top-left. A player wins if he or she reached B first. Who 
can win and what is the winning strategy? 
 
Challenge: if the player can move the block to left/top/top-left with any steps (instead of one 
step), who will win and what is the winning strategy? 
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