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LS

Note: Attempt five questions in all, selecting atleast one
- question from each section and the fifth question may be
attempted from any section. Each questions carry 16 marks. - fﬁ

Seetion-A

n(n+1)(2n+1)

i (a) Forn=>1, Show that isaninteger. 8

~(b) Find. mtegers XY Z satlsfymg gcd (198,288 512)~—
198x+288y+5122 : ' 8
e (a) Prove that each Positive. integer n can be unlquely
- written as 2*m where k=0 and mis a posmve odd
~_integer. ' il ~ 6 -
4 _ (b) Let m be a fixed Posmve integer. Let R—{(a, b) a,b €
L - Zanda-bis divisible by m}

‘Show thatRis an equwalence relatlon onZ. e 6 -
(c) If ged (a,b)= Icm[a,b], for non-zero posmve integers
a,b then. e o :

Prove that.a=b. : : g
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Section-B

3. (a) Prove that the set Z4 {0 1,2 3} isnota group under

.- -=multiplication module4 LR e R R SR B
(b) Prove thatin a group |dent|fy eIement is unique. 5 °
(c) Let H={a+ bi: a,b € R,ab > 0}. Prove or disprove

_ that H is a-sub group of C under addition. - . # '8 .

4. (a)letHbea non empty finite subset of a group G. If H

is closed under the operatlon of G, then Hisa subgroup
ofG.. . 8

{b) Let G=GL (2, R) be the ‘group of all 2x2 non- srngular
matrices over reals under the composition of Hatrix
multiplication. Find the centre of G. e

: Section-C

5. .(a) If H and K are finite subgroup of a group G, then

0o , |
O(H K) O(HﬂK) : : ' 8

(b) Let G be the group {[0 b] where a,bE R, b * o}

e and H —{ ]where x€ R}. Show that H is a-

subgroup of G IsHa normal subgroup of G? Justlfy your
answer. ' - : 8
6. (a)letGbea group such that G/ (G)is cycllc, where Z

(G) is the centre of G. Then ProvethatGisa belllan
8
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(b) How many generators are there of the Cycl|c group

oforder.. . = - : 6

. (c) State Logrange sTheorem A 9
Sectlon D

7. (a) Write down all the elementsofSs. =~ - 4

(b) Prove that the order of a Permutatlon of a finfte set
written in disjoint cycle form is the least . common.

. multiple of the- lengths of the cycles S 8
(c) Express the Permutation (1235) (413) as a Product of
disjoint cycles. : Y e 87 4
8. (a) Prove that Inverse of even permutatlon is an even £
permutation. - | SRR W
(b) What cycle is (ai azaz---- an) 19 B 2
(c) Show that every element in Aa ‘for n>3 can be
fexpresses as a 3-cycle on product of 3- cycles. 6
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