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Math 111 Contemporary Mathematics Name: Mﬁ J%
Fall 2015 Cryptography Day 10
Lecturer: Dr. Paullin Cryptography Review Day

Modular Arithmetic

(1) Simplify 16 (mod 7) _
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(2) S1mphfy 12154 (mod 11)
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(3) If 13* (mod 11) = 5, what is 13% (mod 11)?
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(4) If 17° (mod 9) = 8, what is 17" (mod 9)? o
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(5) Find the additive inverse for 10 (mod 31).
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(6) Find the additive inverse for 64 (mod 14).
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(8) Simplify -135 (mod 21) - T_
M ST {Ww} .&t} q @mmﬁ}g ?;EW} %fZA 5&&%& 24 WLE%“%% E‘EE—%E

(9) Find b such t@aﬁb - 12(mod 18)=0.
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(12) Flnd the gcd(91 5).
av a3, q

5415 ‘iﬁéﬁ%@ *@fﬁ: )

(13) Fmd the multiplicative inverse for 4 (mod 25).
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(14) Does 3(mod 21) have a multlphcatwe mverse‘?
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(15) Does 9(mod 16} have a mulmphcatlve inverse?
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Codes and Cryptography
A B CD F G H I J K L M
1 2 3 4 5 6 7 8 9 10 11 12 13
N O P QR S T UV W X Y Z
14:15 16 17 18 19 20 21 22 23 24 25 26

(16) A Ceasar Cipher is a special case of the Shift Cipher. What is A for a Ceasar Cipher?
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(17} Using a Shift Cipher with A = 5, encrypt the word PUMPKIN.
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(18) Using a Shift Cipher with A = 3, Find V and decrypt the word VEDUHFURZ.
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(19) A Vigenere Cipher is being lised with the foilowing shifts:
A =8 A, =1, A3 =18, Ay =22, A5 =5,A5 =19, A7 =20
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What Keyword is being used for this Vigenére Cipher?
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(20) Use the Keyword CANDY to.encrypt the word COSTUME using a V1genere Cipher.
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{21) Use the Keyword FALL to decrypt the word GVFGSO using a Vigenére Cipher.

- A L L Y
Nl b a2 5= ]
7= 0 a5 W Y ~ *

I
o 7l
g

< 0

IR ES)
-

31 MO=W
W N




{22) Use the times cipher with « = 3 to encrypt the word FOOTBALL.
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(23) You need to decrypt a message using the times cipher « x O (mod 26)=&, where x = 5.
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- {b) Use x to decrypt the word HYEFYQ.
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~ {a) If we pick our prlmes p=11 and =7, find n and m
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(b) List 3 good values for e(mod m). R |
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(c) List 3"bad Values for e‘(mo m)
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(d) Erervnt the sord SQUIRREL s g"the RSA Cipher if n=77 and e=7.; 2% ""«:mﬂ 42 L%ﬂ-éf
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(e) If e=7, find the decryption exponent d.
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(f) Decrypt the message 58 37 47 back to the

might be helpful to know that: .
5814 (mod 77)=4 e
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