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N.B.: (1) All questions are compulsory.
(2) Figures to the right indicate marks for respective subquestions.

. (a) Anchu any ONE

. State and prove the fundamental theorem of 81 oupb S A i (8)
Stat(, and prove the Cayley’s theoremn f01 ﬁmt(, ghoup. % S (8)
(b) Answer any TWO PSR S S
i. Define kernel of a homomorphism [ G —) G’ Prove that it is a subgroup‘ " ~(6)
of G and it is a normal subgroup of G g ~‘ o o ; TS
ii. Prove that every subgroup of 1ndex-2 Of a group i is normal in- G Hence or . (6)

otherwise prove that A, is a normal subgroup of S A _
iii. If H is a subgroup of group: G- buch that 22 € H for every re G then prove (6)
that H is a normal subgroup of G’ and G/ H is abelian.’ ‘ sy
¢ iv. Prove that there are only 2 groups of orcler 4 upto 1s0morphlsm o (6)

2. (a) Answe1 any ONE 2.5
. Show that chara(,tcnbtu, of an 1ut(,gral domam 1s uthcr 0 or prime. What (8)

can be said about the char acteuatlc of’ hcld7 Justify.

. Let f: R— R’ be rmg, homomorplusm Show that. (8)
(p) If I is an. 1dcal\of F’ and f 19‘011’(0 tnen f( );_ {f z) : € l}isan
1deal of )
) {xGR f ) € J} is an ideal of
Show thabﬁmt togral c omsun is'a field (6)
11 Let R‘ be a ﬁnﬁe ng thh umty Show that every non zero element of R (6)
“is uther B zelo dmsor or. a umt Is the above statement true for infinite
, - commubatweumg? Jus‘clfy o
i, . Show. that the.. only non-zem nng homomorplnsm f + Z — Z is identity (6)
¢ oy homommplusm SO
| : w Show tha( t]l(,le 15 no ulteg,ml donmlu containing 6 elements. (6)
O3 (n) Axmvvr nny ONE
P . Define Euglidean domain. . (8)
Show that.the ring of Gaussian integers Z[i], is an Euclidean doamin.
(8)

NS S Deﬁne ma.xunal ideal of & ring. Show that an ideal M in a commutative ring
SRR R 15 a mamuml Jdcal if and only if R/M is a field.
: [P.T.O/]
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(b) Amwer any TWO

. Show that a nonzero ideal P of a commutative ring R is prlmo if and only

R .
if — is an integral domain

P ‘
ii. Show that the only maximal ideals in C[z] are (- & Ql) fora e'C

iii. Show that an ideal [ in Z is maximal if and only 1f I = pZ tm bomé prunc
integer p.
iv. Show that ideal I = {f(z) € Z[z] / 2|f(0)}.

4. Answer any THREE

(a) If H is the only subgroup of G of the glven order then prove that H is a normalf‘

subgroup of G. , :
®)

53
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h of»order/B ﬁhen prove '

©

(6)
(6)



