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SECTION A – (10 X 1= 10)
ANSWER ANY TEN QUESTIONS
1. Convert 106 to be base 7                                  
2. Find g.c.d (1547, 560) using Euclidean algorithm.
3. Define congruence relation.
4. Find the last base-7 digit in 21000000
5. Define generator of a finite field.
6. What is Legendre Symbol? 
7. Define Encryption.
8. Find the inverse of .
9. The enciphering function f: P ---+ C is easy to compute once the enciphering key KE is known, but it is very hard  to compute the deciphering function f-':C -+ P. (without some additional information - the deciphering key KD). Such a function f is called a 
Choose the correct answer from the options given below:	
(i) Hash function			 (ii) Trapdoor function 
(iii) Modulo function		 (iv) One-way function
10. ___________________ is the most popular public key Cryptosystem.
11. Find the quadratic residues modulo 11.
12. Divide (HAPPY)26 BY (SAD)26 .

SECTION  B – (5 X 5 = 25)
ANSWER ANY FIVE QUESTIONS

13. Estimate the time required to convert a k-bit integer to its representation in the base 10.
14. State and prove Fermat’s Little theorem. 
15. Suppose b is prime to m, and a and c are positive integers, ba 1 mod m and bc   1 mod m, prove that bd 1 mod m where d = g.c.d. (a,c).
16. Prove that the order of any aFq* divides q-1.
17. Decipher the message FQOCUDEM using a shift transformation on single letters of 26 letter alphabet, where E is the most frequently occurring letter in English language.
18. Mention the advantages of public key cryptosystems over classical crypto systems.
19. Prove that for any two positive odd integers m and n, 


SECTION  C – (4 X 10 = 40)
ANSWER ANY FOUR QUESTIONS
                                                                                                     

20. Prove that the Euclidean algorithm always gives the greatest common divisor in a finite number of steps. Also prove that for a >b, time for finding g.c.d. (a,b) by Euclidean algorithm is O(log3 (a))
21. Explain Chinese Remainder theorem with relevant proof.
22. Let Fq be  a field of q=pf elements, then prove that every element satisfies the equation xq – x = 0, and Fq is precisely the set of roots of that equations. Conversely, prove that for every prime power q=pf the splitting field over Fp of the polymonial xq – x is a field of q elements.
23. State and prove law of Quadratic reciprocity.
24. Suppose we know that our adversary is using an enciphering matrix A in the 26 letter alphabet. We intercept the message WKNCCHSSJH and we know that the first word is GIVE. Find the deciphering matrix. A-1 and read the message.
25. Describe RSA system and illustrate with an example.


