
 

 

Nim 

Players: Two 
Players take turns in removing counters from one of several heaps. The first player unable to move loses. 
 
Description 
The players start by drawing several rows of dots on a piece of paper. A good start is three rows of 5, 7, and 9 dots: 
 

 

 

 
The players now take turns in crossing out (or erasing) one or more dots from a single row. They must remove at least one dot, 
and they can remove any number up to the entire row. 
The last player able to move wins. 

Once you know the simple strategy for winning at Nim (see below) it's not a very challenging game, but it's important because 
its forms the foundation for analysing many more complex and interesting games. 

Example 

Here's an example game. The first player, Blue, chooses to remove two dots from the third row: 

 

 

 

Red then removes the entire first row: 

 

 

 

It's clear that Blue's opening move was foolish, because from now on Red can copy whatever Blue does and win the game. 

Strategy 

Here's a simple procedure to find whether a Nim position has a winning move, and if so, what it is. First imagine each row par-

titioned up into groups containing a power of two dots (1, 2, 4, 8, 16 etc). So, with the starting position 5 7 9: 
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Nim continued… 

Now cancel out pairs of partitions of the same size. So in this example we can cancel out the two groups of size 4, and two of 

the groups of size 1: 

 

 

 

 

 

If all the groups are cancelled out the position is said to have a zero Nim-sum, and it's a losing position for the next player to 

move. The best they can do it to make a move that leaves the position as complicated as possible in the hope that the oppo-

nent will make a mistake. 

If there are any groups not cancelled out, the next player can win by removing dots to make the Nim-sum zero. Here Blue's 

winning move is to remove 7 counters from the bottom row: 

 

 

 

 

 

 

 

 

Whatever Red does will make the Nim-sum non-zero again, and Blue can find a move to make it zero, or win the game. 

 

Mathematics 

Mathematically, the Nim-sum is obtained by writing the size of each row as a binary number, and then taking the exclusive-or 

of these numbers. In this example the exclusive-or of 101, 111, and 1001 is 1011, or 11 in decimal. 

To find the winning move: find a row such that the Nim-sum of the remaining rows is less than the number of dots in the row. 

The winning move is then to remove dots from the row to make these numbers equal. However, unless you are good at doing 

binary arithmetic in your head the partitioning method described above is easier to use when playing the game.  

 

Variations 

There are many variations of Nim, most of which can be analysed mathematically in a similar way to Nim. 

Misère Nim 

Misère Nim is identical to Nim, except that the player to take the last dot loses. 

 

The Subtraction Game 

The Subtraction Game starts with one or more heaps, like Nim, but there is a limit on the number of objects that each player 

may remove. For example, the game might start with a single heap of 10 objects, and each player is allowed to remove up to 3 

objects. 

 

Grundy's game 

Grundy's game starts with a single heap, such as of 10 objects, and the players take turns in dividing the heap into two heaps 

of different sizes. Thus, a heap of six objects may be divided into heaps of 5+1 or 4+2, but not 3+3. 



 

 

Go-Moku 

Players: Two - Also known as: Five in a row, Go Bang, Pegit 
Players take turns in marking squares on a grid. The first player to get five squares in a row wins. 
 
Description 
The game is played on a large piece of squared paper, at least 15 x 15. The players take turns in marking a square with their 
symbol (eg O and X). The first player to get five squares in a row, horizontally, vertically, or diagonally, wins. 
 
Example 
The following example shows a typical game won by the first player, O: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variations 

The game can also be played with black and white counters on a large board, such as a Go board. 

In the basic game the first player has an advantage, so a number of rules have been introduced to reduce this:  

Overlines rule: Only a row of exactly five squares wins; rows of six of more, called overlines, do not count. 

Three and Three rule: A move must not simultaneously create two open rows of three squares (rows not blocked at either 

end by an opponent's square). 

Four and Four rule: A move must not simultaneously create two rows of four squares, whether blocked or not. These re-

strictions are sometimes only applied to the first player. 

Word Square 
 
Players: Two or more 
Players create word squares with the same letters, and the one who creates the square containing the most words wins. 
 
Description 
Each player draws a 4 x 4 grid which they keep concealed from the other player. 
They then take turns in naming a letter. As each letter is named each player must write it immediately into one of the cells in 
their grid. Players can choose any letter they like, and letters can be repeated. 
When the grid is full the players count up the number of four-letter words they have made, reading across, down, or diagonal-
ly, and the one with the highest score (out of a possible 10) wins. 
One interesting aspect of the game is that you can either choose letters that help you complete words, or you can try to 
thwart your opponent's words. 
 
Example 
The following square scores the player 6 points for the words: 

CARD, TOSS, COAT, RIPS, DOTS, and CUPS: 

 



 

 

Countdown 

 

Players: Two or more 

Players compete to find the longest word from a set of 9 letters. 

Description 

The players take turns in choosing letters until 9 letters have been named. They then try to construct a word using just those 

letters. The player who has found the longest word wins. 

Example 

For example, if the players chose the letters: 

 

the players might find QUERY and PURITY, PURITY being the winner. 

Number Countdown 

Players: Two or more 

Players compete to reach a target total by combining six num-

bers using arithmetic. 

Description 

One player secretly writes two large numbers (25, 50, 75, or 

100) and four small numbers (from 1 to 10) on a piece of pa-

per. The other player secretly writes a three-digit target. 

After revealing the numbers and target, both players then 

have to try and get as near to the target as possible by com-

bining some or all of the six numbers using addition, subtrac-

tion, multiplication, and division. Only integers may be used at 

any stage in the calculation, and you can only use each num-

ber once. 

The player who gets closest to the target scores 10 points for 

getting the target exactly, 7 points for getting within 5 of the 

target, or 5 points for getting within 10 of the target. If both 

players are equally close they both score. No points are scored 

for an answer further than 10 from the target. 

Example 

For example, if one player chose the six numbers: 

 

and the other player chose the target: 

 

it could be solved perfectly as follows: 

 

Variations 

As a variation the first player can choose how many large 

numbers and how many small numbers to include in the six 

numbers. 

For variety you can include the ^ operator (raise to the power) 

in the allowed operations. 



 

 

Word Ladders 

Players: Two - Also known as: Doublets 

Each player chooses a word with the same number of 

letters. Both players then try to make a word ladder be-

tween the two words. The player with the shortest lad-

der wins. 

Description 

A word ladder is a sequence of words in which only one 

letter changes at each step. 

One player chooses a starting word, and the other player 

then chooses an ending word of the same length. Both 

players then try to find a word ladder between the two 

chosen words. The player with shortest ladder wins. If 

neither player can find a ladder the game is a draw. 

Example 

For example, if one player chose WINE and the other 

player chose BEER a possible word ladder could be as 

follows: 

 

 

 

Variations 

To make the game more exciting impose a time limit of 

five minutes. 

Scrambled Word Ladders 

Players: Two 

Each player chooses a word with the same number of 

letters. Both players then try to make a scrambled word 

ladder between the two words. The player with the 

shortest ladder wins. 

Description 

A scrambled word ladder is a sequence of words linked 

by either of the following steps: 

• Change one letter to make another word. 

• Scramble the order of the letters to make another 

word. 

One player chooses a starting word, and the other player 

then chooses an ending word of the same length. Both 

players then try to find a scrambled word ladder be-

tween the two chosen words. The player with shortest 

ladder wins. If neither player can find a ladder the game 

is a draw. 

Example 

For example, if one player chose WINE and the other 

player chose BEER a possible scrambled word ladder 

could be as follows: 

 

 

 

Variations 

To make the game more exciting impose a time limit of 

five minutes. 


