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1- Find the GCD of the following:
a. (1130, 1004). The answer is 2
b. (2000, 1008). The answer is 16
c. (500, 900).
2- Find the following:
    129 mod 12, 444 mod 12,   403 mod 3, 219 mod 7, 5245 mod 4,   999 mod 9 =
3- Find the following additive inverses of the following mod 26:
      15, 1, 30, 100, 296, 
4- What is the ciphertext of (hello world) using the Caesar cipher?
5- What is the ciphertext of (hello world) using an Affine cipher, where a=3 and b=5 in Z26?
6- Apply the reverse algorithm of question 2.
7- Apply the reverse algorithm of question 3.
8- What is the a-1 for a= 1,3,5,7, 9, 11, 15, 17, 19, 21, 23, and 25 in Z26.
9- Determine the number of keys in an Affine cipher over Zm  , where m=30 & 50.

(from into of cryp with coding theory- ch2)

10-  Caesar wants to arrange a secret meeting with Marc Antony, either a t the Tiber (the river) or at the Coliseum (the arena). He sends the ciphertext E V I R E . However, Antony does not know the key, so he tries all possibilities. Where will he meet Caesar? (Among the shifts of EVIRE, there are two words: arena and river. Therefore, Anthony cannot determine where to meet Caesar)
11- The ciphertext U C R was encrypted using the affine function 9 i + 2 mod 26. Find the plaintext.

12- Encrypt howareyou using the affine function 5x + 7 (mod 26). What is the decryption function? Check th at it works.

13- Suppose we work mod 27 instead of mod 26 for affine ciphers. How many keys are possible? What if we work mod 29?

14- Suppose that you want to encrypt a message using an affine cipher. You let a = 0, b = 1, . . . , z = 25, but you also include ? = 26, ; =27, " = 28, ! = 29. Therefore, you use x—► a x + b (mod 30) for your encryption function, for some integers a and b.
(a) Show that there are exactly eight possible choices for the integer a.
(b) Suppose you try to use a = 10, b = 0. Find two plaintext letters that encrypt to the same  ciphertext letter.( for example x = 1 and x = 4 will work.).

15- Assuming these were created with shift ciphers, find the key and encipher them(book is cry for beginners)
· ZNKIG XOCUA RJSUY ZROQK ZUNGB KOYGV UXYIN K
· KVSBM CIUSH HVSOB GKSFH CDFCP ZSABW BSDZS OGSQO ZZAS
· VGFLX GJYWL LGTMQ LZWLA UCWLK LGLZW UGFUW JL
· UFCLR FCBCD CLQCZ JGRXC QUCUG JJRFP MUYQA PCCLN YQQ
· JRCYN AGBIN PNGVB AVAOR EZHQN VAFGR NQBSS YBEVQ NGUVF LRNE
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