CIS 3362 Homework #7

Chapter 8: Public Key Ciphers

Due: Tuesday, 11/21/06

Note: This is a group assignment. Each pair of students should turn in one write-up in class on the due date. Both students' names should clearly be at the top of the front page of the assignment. Students may also turn in the assignment by themselves if they do not wish to have a partner.

1) Determine 
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. (Note: Please explain how you carried out the prime factorization of this number.)
2) For a particular set of RSA keys, it is known that n = 1003616842146389, and e = 91824512749963. Determine the value of 
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and d. You may use CAP or any of the programs I have shown you in class, or any utility that you write. Please explain all the steps that you took and why you took them in your solution.
3) Use the Fermat factoring method to factor 2873687 by hand and calculator. Write out the result of each step of the algorithm and determine the final factorization.

4) For the values of n and e in question #2, encrypt the following plaintexts: 90, 91, 92, 93, 94, 95, 96, 97, 98 and 99. Before you carry out the encryption, predict patterns in the ciphertext. Namely, how many digits do you think will most of the ciphertexts will have? Will there be other patterns between the ciphertexts? (Please explain whether you used a program covered in class or CAP and how you did so.) After you carry out the encryptions, comment on whether your predictions were accurate.

5) Two separate RSA keys both use the same value of n = 21877. In particular, in one of the sets of keys, e = 13249 and in the other set of keys, e = 14567. It is known that the same message M has been encrypted using the public keys above yielding the ciphertexts 4222 and 19647, respectively. Determine integers x and y such that 13249x + 14567y = 1. Consequently, determine the original value of M without ever finding 
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 or either value of d. (Hint: Remember what it means to raise a value to a negative exponent – first raise it to the -1 power, and then raise that result to the corresponding positive power. Furthermore, remember that raising a value to the -1 power means finding its modular inverse.) Please show each step of your work. If you use one/edit one of the programs shown in class or write your own code, please include that in your write-up.
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