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Square  
patterns 



The Lo-shu 
diagram 

The Lo-shu had  
magical significance  
ς for example,  

relating to nine halls  
of a mythical palace 

where rites  
were performed  

in the 1st century AD 



Yang Hui (c. 1238-98) 

Yang Hui constructed a range of magic squares of 
different sizes, and with different properties.  



Iron plate found at Xian (c. 1300) 



Arabic (and later) magic squares 

990: Ikhwan-al-Safa (Brethren of Purity) gave simple 
 ŎƻƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ƳŀƎƛŎ ǎǉǳŀǊŜǎ ƻŦ ǎƛȊŜǎ о ҍ с  
 (and possibly from 7 ҍ 9), but with no general rule. 

1200 al-Buni ŘŜǎŎǊƛōŜŘ ŀ ΨōƻǊŘŜǊƛƴƎ ǘŜŎƘƴƛǉǳŜΩΦ 

1315 Moschopoulos gave general rules for constructing 
 n × n magic squares when n is odd, or when n is 
 divisible by 4. 

1691: Simon de la Loubère brought to France a simple 
 method of Siamese origin for constructing magic 
 squares when n is odd. 

1693 Frenicle de Bessy obtained all 880 4 × 4 magic 
 squares. 



5ǸǊŜǊΩǎ 
Melencholia 1 

(1514) 



17th century Japanese magic figures 



! ƪƴƛƎƘǘΩǎ-ǘƻǳǊ ΨƳŀƎƛŎ ǎǉǳŀǊŜΩ 



Magic square of al-Antaakii (d. 987) 



Benjamin 
CǊŀƴƪƭƛƴΩǎ 
amazing  
16 × 16 
square 

ΨL ǿŀǎ ŀǘ ƭŜƴƎǘƘ ǘƛǊŜŘ ǿƛǘƘ ǎƛǘǘƛƴƎ ǘƘŜǊŜ ǘƻ ƘŜŀǊ ŘŜōŀǘŜǎ  
in which, as clerk, I could take no part, and which  
were often so unentertaining that I was ƛƴŘǳŎΩŘ  
ǘƻ ŀƳǳǎŜ ƳȅǎŜƭŦ ǿƛǘƘ ƳŀƪƛƴƎ ƳŀƎƛŎ ǎǉǳŀǊŜǎ ΧΩΦ  



Three latin squares (3 × 3, 4 × 4, 5 × 5) 



Silver amulet (Damascus, AD 1000?) 



Two 7 × 7  
latin squares 

al-Buni (c. 1200) 



An example 
from 1788 



Sudoku 
puzzles 
(1978 . . .) 



Design of experiments (1930s) 
R. A. Fisher and F. Yates 



Latin squares  
in agriculture 

(design of 
experiments) 



Sudoku 
designs 



Court-card puzzle 

The values (J, Q, K, A) 
form a latin square 

ς and so do the suits 

Kǃ  Qǅ  Jǂ AǄ 

 JǄ  Aǂ  Kǅ Qǃ 

Aǅ  Jǃ QǄ Kǂ 

Qǂ KǄ Aǃ Jǅ 
 

ΨhǊǘƘƻƎƻƴŀƭ 

4 × 4 latin ǎǉǳŀǊŜǎΩ 



The 16-card 
problem 



Orthogonal 5 × 5 latin squares 

Aa    Bb    Cc   Dd    Ee 
Cb    Dc   Ed   Ae   Ba  
Ec  Ad   Be  Ca  Db 
Bd  Ce  Da    Eb  Ac 
De   Ea     Ab    Bc  Cd 
 

Each chess-piece and colour  
appear together just once 

Each capital and small letter 
appear together just once 



¢ƘŜ ŦƛǊǎǘ Ψ[ŀǘƛƴ ǎǉǳŀǊŜΩ ό9ǳƭŜǊύ 



WƻǎŜǇƘ {ŀǳǾŜǳǊΩǎ solution (1710) 


