
Cryptography

• A cryptogram is a message written according to 

a secret code (the Greek word kryptos means 

“hidden”). 

• This section describes a method of using matrix 

multiplication to encode and decode messages.
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Symmetric Cryptography
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Cryptography (cont.)

• Begin by assigning a number to each letter in the alphabet 

(with 0 assigned to a blank space), as follows.

• Then the message is converted to numbers and partitioned 

into uncoded row matrices, each having n entries.
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Forming Uncoded Row 

Matrices
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Cryptography (cont.)

• To encode a message, choose an n × n

invertible matrix A and multiply the uncoded row  

matrices (on the right) by A to obtain coded row 

matrices.
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Encoding a Message
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Cryptography (cont.)

• For those who do not know the matrix A, decoding the cryptogram 

found in the previous example is difficult. 

• But for an authorized receiver who knows the matrix A, decoding is 

simple. 

• The receiver need only multiply the coded row matrices by A-1 to 

retrieve the uncoded row matrices.

• In other words, if

is an uncoded 1 × n matrix, then Y = XA is the corresponding 

encoded matrix. 

• The receiver of the encoded matrix can decode Y by multiplying on 

the right by A-1 to obtain
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Decoding a Message
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Decoding a Message (cont.)
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