The Matrix Webinar
Mathematical Interlude 1:



[bookmark: _GoBack]In general, given  where  and  are in arithmetic sequence.





The value of  can be generated by doubling the value of  and then subtracting the value of .






Mathematical Interlude 2:
Consider:



Hence .

Substituting  gives:




Mathematical Interlude 3:
Consider:



We can represent this as the matrix equation  where:



,  and 













 is singular if . So  and , provided .







Using Matrices to Make Coded Messages:
To encode a message is to convert the message into a coded form.
To decode a message is to convert a coded message into a form that can be readily understood.
Matrices can be used to encode and decode messages.
In this coding method, we assign each letter of the alphabet with its position number in the alphabet.



So , ,…, .

To send the message GO CATS to a recipient, write the letters in a  matrix M.


Replace each letter of the alphabet with its position number in the alphabet and use a zero to represent a space.

So .
This code is fairly easy to crack. However if we multiply by a suitably sized encoding matrix, we can make the matrix more difficult to decode.

Let E be the secret encoding matrix where  and form the matrix product EM.


So the encoded message sent to the recipient is the matrix product EM.


To decode this message, the recipient must multiply the matrix product EM by the inverse matrix,  i.e. the recipient must determine the matrix product .



Note that  as  and .


The recipient now replaces each letter’s position number in the alphabet with the corresponding letter and inserts a space for the zero.

So  and the message received is GO CATS.

So anyone that knows the inverse matrix () of your encoding matrix E can decode the message.

A good encoding matrix E is one that has . This avoids the use of fractions when decoding a message.
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