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" SECTION-A (10 Marks)

' - Answer ALL questions
- ALL questions carry EQUAL marks

If S is a nonempty set, then A(S) is the set of all__

~Maximum: 75 Marks

C(0x1=10)

(i) identity mapping of S onto 1tself (ii) 1-1 mapping of S onto itself

@ii) bjc " (iv) bla

(iii) onto mapping of S onto itself - (1V) none of these
If G is a group of even order then it has an element a *e satlsfylng a? =
(i a1 . (ii) a
(iii) e (iv) 2
Every subgroup of an abelian group s .-
(i) right coset -~ (ii) left coset
(iii) normal ’ ‘ (iv) quotient group
Ifgisa homomorphlsm of G into G , then (e) = -
H e L (11) 2
(iii) et , K (1V) 1
IfHisa subgroup of G, for every g € G, gH g~1is of G.
(i) subgroup o = - (i) normal subgroup
(iii) quo‘uent subgroup (1V) cychc subgroup
(1247)t=__ . - -
i @147 () az7ey
(i) 14 () (7421)
If Ris the ring of integers mod 7 then Risa
(i) commutative ring - (ii) non Ccommutative ring
(iii) integral domain - (iv) field :
Any field is an S
(i) integral domain _ »(ii) zero divisor
(iii) normal ' ~ (iv) perfect
Every integral domain can be 1mbedded ina .
- (i) ring _ (i1) commutatlve ring
(iii) division ring (iv) field
If a|b and a|c, then S S,
(i) al(ath) o (i) albto)
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 SECTION - B (25 Marks) :
B ~ Answer ALL questions : '
ALL questlons carry EQUAL Marks (5 x5=25)

Given G is-a group, then prove the followmg :
(1) ‘The rdentlty element of G is unique (ii) For every ae€ G has a umque inverse in G
-~ _OR
If H is a non-empty ﬁmte subset of a group G and H i is closed under multlphcatron then _

;. prove. that Hisa subgroup of G

o 712 a

13 4

14 a

15a7

716a

~17a

18 a

19 a

20 a

“Define ring,with,z examples__ﬁ ' e

Prove that HK isa subgroup of G 1f and only rf HK = KH
OR -

If cl) is a homomorphlsm of G into G wrth kemel K, then prove that Kisa normal subgroup of

G.

LetG be a group and ¢i is an autornorphlsm of G If a € G is of order (a) > O N

then. prove that o(¢(a)) = o(a) -
-OR

F 1nd the orbit and cycle of the followmg permutatron , ’
(i)"123456789 7"”()123456
2345161798 654312'

Given ¢ is a homormorphism of R into R’, then prove that ¢(0) = 0 and
¢(=a) = —¢(a) fora ER. ' , L - o

leen Risa commutatlve ring with unit element whose only 1deals are (O) and thself Then-
prove that Ris a field. .
OrR : , o
Given R is a Euclidean ring. Suppose that for a, b, c € R, albc but (a, b) = 1, then prove that alc.

~SECTION -C (40 Marks)
e Answer ALL questions ' S
ALlL questions carry EQUAL Marks (5 x 8=40) .

Let G be the set of all 2 x'2 .matrices (a d] where a, b, ¢, d are real numbers such that
c ] S
ad — bc #0. Then show that G isa non-abelian § group

~OR
State and prove Lagrange’s theorem. =

Given H and K are finite subgroups of G with orders (H) and. (K) respectlvely, then prove
that (HK) = O(H)o(K) . -

~ OHNK) whe

OR

* State and prove Cauchy s theorem for abehan group

State and prove Cayley s theorem
OR

Prove that every permutatlon isa product of2 - cycles.

Prove that a finite mtegral domam is a field.
-+ _OR

 Given U is an 1deal of the ring R then prove thatR /Uisa nng andisa

homomorphlc image of R.

IfR is a commutative rmg with unit element and M is an 1deal of R then prove thatM isa.
~ maximal 1deal of Rif and onlyifR/Misa field. - :

~OR

State and prove umque faetonzatlon theorem. e '
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