Modular Codes: Solutions
1. Using the following alphabet scheme, with encryption key p(x) = 3x (mod 31)

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z
	:
	?
	‘
	.
	_
	

	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	


a. Decrypt the following question: GXN_E:DOZ_:K_C_Q:KOCQQEO_AKLOW_‘XO_ZOCV

WHO_LIVES_IN_A_PINEAPPLE_UNDER_THE_SEA?

b. Answer the question and encrypt the answer.

SPONGE_BOB

ZQNKUO_FNF
2. Number the letters of the alphabet 1 through 26, code a comma as a 27, a period as 28, and space as 29.  With this alphabet scheme, find the number corresponding to each character in the following statement.  (Example: Hi. would be 8 9 28)


NEVER SAY NEVER.

14-5-22-5-18-29-19-1-25-29-14-5-22-5-18-28
3. Give the decryption key if the encryption key is to multiply by 20 and add 2 mod 29.

Subtract 2 and then divide by 20 mod 29, i.e. (y-2)/20 (mod 29)
4. Give the decryption key if the encryption key is to multiply by 4 and add 2, then double the result mod 29.

Divide by 2 then subtract 2 and then divide by 4, i.e. ((1/2)y-2)/4 (mod 29)
5. Using the same alphabet system as that used in problem 2, encode the following message using the encryption key: Multiply by 2 then add 5 (mod 29), i.e. p(x) = 2x + 5.


YOU BET YOUR LIFE.

ZFREIOPEZFRLE WQOC

6. Using the same alphabet system as that used in problem 2, decode the following message.  The message was encoded with the encryption key: Multiply by 2 then subtract 7 (mod 29).


SKAXBVIXAVXVGKQDV.WSYQCLT

MIDAS HAD A GILT COMPLEX.

