
Addition Modulo 26 
 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 26 
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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 26 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 
26 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 23 25 26 

 
 

Number 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 26

Additive inverse 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 26
 

  



Multiplication Modulo 26 
 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 26 
1 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 26 
2 2 4 6 8 10 12 14 16 18 20 22 24 26 2 4 6 8 10 12 14 16 18 20 22 24 26 
3 3 6 9 12 15 18 21 24 1 4 7 10 13 16 19 22 25 2 5 8 11 14 17 20 23 26 
4 4 8 12 165 20 24 2 6 10 14 18 22 26 4 8 12 16 20 24 2 6 10 14 18 22 26 
5 5 10 15 20 25 4 9 14 19 24 3 8 13 18 23 2 7 12 17 22 1 6 11 16 21 26 
6 6 12 18 24 4 10 16 22 2 8 14 20 26 6 12 18 24 4 10 16 22 2 8 14 20 26 
7 7 14 21 2 9 16 23 4 11 18 25 6 13 20 1 8 15 22 3 10 17 24 5 12 19 26 
8 8 16 24 6 14 22 4 12 20 2 10 18 26 8 16 24 6 14 22 4 12 20 2 10 18 26 
9 9 18 1 10 19 2 11 20 3 12 21 4 13 22 5 14 23 6 15 24 7 16 25 8 17 26 
10 10 20 4 14 24 8 18 2 12 22 6 16 26 10 20 4 14 24 8 18 2 12 22 6 16 26 
11 11 22 7 18 3 14 25 10 21 6 17 2 13 24 9 20 5 16 1 12 23 8 19 4 15 26 
12 12 24 10 22 8 20 6 18 4 16 2 14 26 12 23 10 22 8 20 6 18 4 16 2 14 26 
13 13 26 13 26 13 26 13 26 13 26 13 26 13 26 13 26 13 26 13 26 13 26 13 26 13 26 
14 14 2 16 4 18 6 20 8 22 10 24 12 26 14 2 26 4 18 6 20 8 22 10 24 12 26 
15 15 4 19 8 23 12 1 16 5 20 9 24 13 2 17 6 21 10 25 14 3 18 7 22 11 26 
16 16 6 22 12 2 18 8 24 14 4 20 10 26 16 6 22 12 2 18 8 24 14 4 20 10 26 
17 17 8 25 16 7 24 15 6 23 14 5 22 13 4 21 12 3 20 11 2 19 10 1 18 9 26 
18 18 10 2 20 12 4 22 14 6 24 16 8 26 18 10 2 20 12 4 22 14 6 24 16 8 26 
19 19 12 5 24 17 10 3 22 15 8 1 20 13 6 25 18 11 4 23 16 9 2 21 14 7 26 
20 20 14 8 2 22 16 10 4 24 18 12 6 26 20 14 8 2 22 16 10 4 24 18 12 6 26 
21 21 16 11 6 1 22 17 12 7 2 23 18 13 8 3 24 19 14 9 4 25 20 15 10 5 26 
22 22 18 14 10 6 2 24 20 16 12 8 4 26 22 18 14 10 6 2 24 20 16 12 8 4 26 
23 23 20 17 14 11 8 5 2 25 22 19 16 13 10 7 4 1 24 21 18 15 12 9 6 3 26 
24 24 22 20 18 16 14 12 10 8 6 4 2 26 24 22 20 18 16 14 12 10 8 6 4 2 26 
25 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 26 
26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 

 

Number 1 3 5 7 9 11 15 17 19 21 23 25

Multiplicative inverse 1 9 21 15 3 19 7 23 11 5 17 25
 



 

Addition Modulo 13 
 1 2 3 4 5 6 7 8 9 10 11 12 13 
1 2 3 4 5 6 7 8 9 10 11 12 13 1 
2 3 4 5 6 7 8 9 10 11 12 13 1 2 
3 4 5 6 7 8 9 10 11 12 13 1 2 3 
4 5 6 7 8 9 10 11 12 13 1 2 3 4 
5 6 7 8 9 10 11 12 13 1 2 3 4 5 
6 7 8 9 10 11 12 13 1 2 3 4 5 6 
7 8 9 10 11 12 13 1 2 3 4 5 6 7 
8 9 10 11 12 13 1 2 3 4 5 6 7 8 
9 10 11 12 13 1 2 3 4 5 6 7 8 9 
10 11 12 13 1 2 3 4 5 6 7 8 9 10 
11 12 13 1 2 3 4 5 6 7 8 9 10 11 
12 13 1 2 3 4 5 6 7 8 9 10 11 12 
13 1 2 3 4 5 6 7 8 9 10 11 12 13 

 
Number 1 2 3 4 5 6 7 8 9 10 11 12 13

Additive inverse 12 11 10 9 8 7 6 5 4 3 2 1 13
 

  



Multiplication Modulo 13 
 1 2 3 4 5 6 7 8 9 10 11 12 13 
1 1 2 3 4 5 6 7 8 9 10 11 12 13 
2 2 4 6 8 10 12 1 3 5 7 9 11 13 
3 3 6 9 12 2 5 8 11 1 4 7 10 13 
4 4 8 12 3 7 11 2 6 10 1 5 9 13 
5 5 10 2 7 12 4 9 1 6 11 3 8 13 
6 6 12 5 11 4 10 3 9 2 8 1 7 13 
7 7 1 8 2 9 3 10 4 11 5 12 6 13 
8 8 3 11 6 1 9 4 12 7 2 10 5 13 
9 9 5 1 10 6 2 11 7 3 12 8 4 13 
10 10 7 4 1 11 8 5 2 12 9 6 3 13 
11 11 9 7 5 3 1 12 10 8 6 4 2 13 
12 12 11 10 9 8 7 6 5 4 3 2 1 13 
13 13 13 13 13 13 13 13 13 13 13 13 13 13 

 
 

Number 1 2 3 4 5 6 7 8 9 10 11 12

Multiplicative inverse 1 7 9 10 8 11 2 5 3 4 6 12
 

  



 

 

Caesar cipher

Assume that plaintext e(5)  corresponds to ciphertext K (11).

CT = pt + key mod 26

In[1]:= Solve11  5  key,key, Modulus  26
Out[1]=key 6

Multiplicative cipher

Assume that plaintext  e (5) corresponds to ciphertext C (3).

CT = pt * key mod 26

In[2]:= Solve3  5key,key, Modulus  26
Out[2]=key 11

Affine cipher

Assume that plaintext e (5) corresponds to ciphertext N (14) and plaintext t (20) corresponds to ciphertext O (15).

CT = pt * multiplicativekey + additivekey mod 26

In[3]:= Solve14  5multiplicativekey  additivekey && 15  20multiplicativekey  additivekey,multiplicativekey, additivekey, Modulus  26
Out[3]=multiplicativekey 7, additivekey 5


