King Fahd University of Petroleum & Minerals
Department of Mathematics and Statistics
Math 455, Exam II, Term 111
Part I (20 points)
1. Decipher the message “NOOGILDLBPD” if it is enciphered using a Vigenere cipher with the keyword “CAT”. (12 points)
2. In an RSA cipher, we have  and . Find the two factors of . (8 points)
Part II (40 points) 
3. Find the last two digits (units and tens digits) of . (10 points)
4. Solve the system  (10 points)
5. Solve . (12 points)
6. Is the congruence  solveble. If yes, how many solutions does it have? [Do not find the solutions.] (8 points)
Part III (40 points)
7. Let  be an odd prime. Prove that  . (8 points)
8. Prove that if , then the congruence  has no solutions. (10 points)
9. Let  and  be integers such that . Prove that if  for all  such that , then the order of  modulo  is . (10 points)
10. Characterize all positive integers  satisfying . (12 points) 
All the best,	
Ibrahim Al-Rasasi


