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SECTION-A (10 Marks)
Answer ALL questions

2

Maximum: 75 Marks

ALL questions carry EQUAL marks (10 x1=10) -
Module | Question . 1 K o
No. No. Question { Level | CO
1G.CDof 87,27 is :
1 |23 Y K1 | co1
1 c) 1 d)5 ' :
S L.CMof418,165 is _ , :
.2 |a)6207 . b) 1440 K2 1CO1
' c) 6270 d) 6543
Prime Counting Function »(37)= :
3 ‘a) 2 b)6 Kl |CO2
' |8 d) 10. -
2 If (a,b) = 1, then there are mﬁmtely many primes. of N
the form .
4 |g)antd  b)an-3b K2 | co2
c) 2an-2b d) an®*b
If p is prime and (a,p)= , then .
« | a'=1(modp) .
3 1¢) 5 d7 ‘
Let p be an odd prime, Then x’z=a? |
‘ 6 .,(mOd p) if and only ifx=___ (mod p) 2 |cos
a) -1 b0 L
c) +a d) 1
Sum of divisors of n, o(6)= S L
7 812 b) 14 K1 [CO4
c) 16 d)y18 :
4 _ If p and q are prlmes suchthatq=___ whereqis ‘ |
' : Mersenne number. - . :
R 8 mrYy s B2l . K2 CQ4 |
c) 2P-2 d) 1-2°P
| The cryptosystem is an early public-key
algorithm based on the computationally difficult subset- 1
9 sum problem. -K1 1CO5-
_ | @) RSA. b) Knapsack A
<) leﬁe-Hellman d) Elgamal
S : key cryptography, also known as symmetric-
.| key cryptography, uses a single, secret key for both Ao
10 | encrypting and decrypting . K2 |CO5
. 1 &) Private ' b) Public
{ ¢} Zero sum d) transition
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SECTION - B (35 Marks)
‘ Answer ALL questions _
ALL questions carry EQUAL Marks (5 x7=35) -
Module | Question . K
No. ° No. Question Level co
11.a. Prove that F, =5"-:—§—" .
o
1 (OR) K1 {COt
11.b. Find x, y such that (87,27) = 87x+27y.
12 If n is composite, and if p is the least prime factor of
@ | n, then prove that p<n .
2 (OR) K4 |CO2
12b If n > 1, then prove that the canonical factorization of
o n is unique,
13.a. State and prove Chinese Remainder Theorem.
3 (OR) K3 | CO3
13.b. State and prove Wilson’s theorem.
14 If fis an arithmetic function such that f(1)=0, then
A prove that 7' exists.
4 (OR) K6 |cos
If p is an odd prime and (a,p)=1, then prove that _
14b. | (3] =a? (mod p).
P
15.a. Find the inverse of 4 =[§ z} e M,(Z126Z)
5
OR) K5 |CO5
15.b. | Explain E1Gamal cryptosystem.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10 =30)
Module | Question . ' K
No. No. Question Level co
()If ab=4k-1, then prove that a=4m-1 for some m or
1 16 b=4n-1for some n. K3 | COl
(i) State and prove Euclid’s Lemma,
For any natural number, n, prove that
) "‘21[‘1{] K co2
2 17 n!= H p #" 2 the product being taken 4
over all primes.
(i) Solve the congruence x* - 5x +1= 0(mod 27).
3 18 (ii) If p is an odd prime, p|(a®+b"), and (a,b)=1, then K5 |[CO3
prove that p=1(mod 4).
4 19 State and prove Euler’s theorem. K2 | CO4
Suppose we known that our adversary is using an
enciphering matrix A in the 26-letter alphabet. We
5 20 intercept the ciphertext “WKNCCHSSJH” and we| K6 |CGO5

xnow that the first word is “GIVE” We want to find
the deciphering matrix A-! and read the message.
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