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Question 1 
 Compute the following matrix product modulo 26.

  

Solution
 

 

975mod26 = 13        597mod26 = 25        822mod26 = 16
454mod26 = 12        464mod26 = 22         425mod26 = 9
455mod26 = 13         448mod26 = 6           439mod26 = 23

                             Answer =  mod 26


Question 2
Consider the key matrix   . Use this key matrix to encode the phrase “LINEAR ALGEBRA IS SO EASY”.
Solution
First we associate every letter with a number and spaces will be 0.
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25



	L
	I
	N
	E
	A
	R
	A
	L
	G
	E
	B
	R
	A
	I
	S
	S
	O
	E
	A
	S
	Y

	11
	8
	13
	4
	0
	17
	0
	11
	6
	4
	1
	17
	0
	8
	18
	18
	14
	4
	0
	18
	24



We will place the message which has a total of 25 characters into a 3x7 matrix. The last two entry spaces will be treated as spaces with 0’s. 
 
Now we perform matrix multiplication AB, with A being the key matrix above.
 
 
Apply mod26 to each entry to get the matrix
 (mod 26)
So, the encrypted message sent is:
H A J F P J W D V X Q Q G K S U U U K M G
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Question 3 
Compute 𝐴−1 mod 26.
Solution

 

 

 

    

  

 *7 = 1 mod 26

 
 
In order to find the adjugate of A we find the cofactor of each entry and replace them, and transpose. 
 

 

 

 

Apply mod 26 to each entry to get 

  ANSWER    
Question 4
Decode the message VYOCGMSYUFYVTZSHDLURX which was encoded using the key matrix 𝐴.
Solution 
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25



	V
	Y
	O
	C
	G
	M
	S
	Y
	U
	F
	Y
	V
	T
	Z
	S
	H
	D
	L
	U
	R
	X

	21
	24
	14
	2
	6
	12
	18
	24
	20
	5
	24
	21
	19
	25
	18
	7
	3
	11
	20
	17
	23



 

  and 

To decode we have to use the inverse of A times the encoded matrix M.

 

Apply mod 26 to  to get 

Going back to the key table corresponding each number to a letter we get:
ONLYAWEEKLEFTTHISTERM 	OR 	ONLY A WEEK LEFT THIS TERM
