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Thefigures in the margin indicatefull marksfor tlte questio'ls'

Ansver anY Jive questions'

1. (a) Write the Correct option:

(i). The nurnber of identity element in a finite group

is..............rc!9/two/four/undefined)
(ii). The inverse of any element of a subgroup is the same as the inverse

element of the grouP. (True/False)

(iii). Consider the group (2, +)' Let H = {3n: n is an integer}' Then H is

.......(subgro up of ZAtrormal subgroup of Z lnota subgroup of Z)'

(iv). The ring of integ ers (2,+,...) is an " "'(integral domain/field/neither

a field nor an integral domain)

(v). Consider the ring (R, +, .). Then ({0}, +, ') is a" " " " '(improper

subring ofR/proper subring ofRJ not a subring ofR)

1 (b). Show that intersection of two subrings is a ring R is again a

subring of R. (3)

1(c).Provethatifanyelement'a'hasthemultiplicativeinverse'then
.a,cannotbeadivisorofzero,wheretheunderlyingsetisaring.(3)

1 (d). Prove that every field is an integral domain' (4)
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(a). If G is a cyclic group and N is a subgroup of G then prove that G/N

is a cyclic group. (5)

(b). State and prove the Lagrange Theorem for a finite group. (1+ 5 = 6)

(c). Prove that every cyclic group is abelian. (5)

(d) Examine whether the algebraic structure (2, -), where'-'denotes the

binary operation ofsubstraction on Z, is a group or not. (4)

3.

(a) Show that if every element of a group (G, *) be its own inverse, then

it is an abelian group. (5)

(b) Let G = {1. -1, i, -i} be a multiplicative group. Find the order of
every element. $)
(c) Let H be a subgroup ofC and a and b belongs to G. Then, prove that

(i) aH = bH if and only if a-Lb e H
(ii) aH = H if and only if a € H.

(d) Prove that every subgroup of an abelian group is normal'

converse need not be true. Give an example of such a group.

a. (a) Fill in the blanks

(i) An integer n is prime if it is not divisible by any prime less than

or equal to_
(ii) The integers a and b are ifgcd(a, b) =

l.
(iii) A simple octagon can be triangulated into

triangles.
(iv) ln RSA, @(n) = in terms of p and q

(3+2:5)

The

(3+3 = 6)

2x 10=20



(v) In RSA. we select a value 'e' such that it lies between 0 and

bin) una it is retatively prime to @(n):

(TRUE/FALSE)'
(vi) In the RSA algorithm, we select 2 random large values'p' and

)o"where p and q should be co-prime): 

-

(TRUE/FALSE).
(vii) lf p > 0 is a prime integer' and a is any unit modulo p' then

= I (mod P).

(rttt) Tl* Rin i. 
",vLmetric 

encryption / decryption procedure:

G) Tl* prdlic key encryption system uses 2 keys: --
(TRUE/FALSE).

i;i;;;, u ut" ,*o distinct prime number than a highest common

factor of a, b is

t' 
,u, ,ru," Well-Ordering Principle' Using principle of Mathematical

Induction, prove that th'e cube of any integer can be written as the

difference of two squares' t8]

(b) Define Triangulation'-Ackermann number is defined as

follows for nonnegative integers m and n:

t8l

A(m,n) =

( n*7
) er*- 1,1)

[e(- - 1,A(m,n -

i'fm=0
tfm>0andn=0

1)) tf m> 0 andn) 0

find A(2,2)
(c)Wriie the Fermat's Little Theorem' . , ,

t4l



u' 
,u, ,,no GCD(10764, 2300) using the Euclidean algorithm' - t5l

b) Show that if a, U, 
", -O m arelntegers,such that m ''' "' ,O;a-' 

und a = b (mod m), then a"=b" (mod m)' [ / ]

c) Prove that if n 
't'J; 

o"titi""ini"gt'' then n2=l (mod 8)' t8l


