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Secticn * A

1. Attempt all questions' (Maximum word limit 50)

a.Finrltheidenti1yelementol'ihebinaryoperationxonNclefinedbya*h:max{a'b}'
iiir exists"

h. ls the reialion F : Ur,y),,' -y' ( 5l an equivaleni:c relafion on the set oi'itttegers

Z / Justtr\

c. "Everv ahelian group is cyclic-" I's the slatement true? 'Iustili"

d.Defineorderofanelementofa-proup'lff:(123)(45)€55thent-rndtheorderoff'
e^ Shqrw that every suhgror'tp of an abelian grolrp is ntlrmal'

t-. Isthe furlctionf:(R,+} -" (R,*) clefined by f k): x+ l ahomomorphism?Justity,'

g. IfS isan ideal ofaring R anr'l 1 E5 then showthatS : B'

h. Define iilemootent elernents. Find the idempotent elements in the ring za of integcrs

2x8-

\_

rncdulc 4.

J. Attclllilt trnY tlt't'r ul the tbllor'vrngr

Sectiou - E

2. Atternpt any tw'o of the l'ollowing: 6x 2

a.ShowllrtrtthesctNlvithrespccttotherelation.clivisiotr'isaposet.Checkifthepcrset
{Dzzt,+)is a laftice or not' where D223 is the set all positive divisors of 220'

b.Provethatiff'A-'Bisabi-iectionthenthcrccxislsabijectiong'B'-+Asr-rchthat
gof . A + z1 artd fo7'B -+ IJ are identity finollott::"

c.ShowthattherelationRonNxNdeirnedby(a'b)R(c'd')ead:bcYa'b'c'd€
Nlisanecluivalencerelation-Also'finrltheequivalenceclasst'l(1'2)

^. Shourthat an alternating sr()Lll) lr. is a subgroup of S" Also' llntl ['S" ' /,,i"

,3. Defins orrler ot an clement of a group w'iill al-l cxall1ple' shorv that order tif rvi:r-r elemcrtt

oia group divides the ordcr of the group'

c" (i) tf G is a group oi ortler J5 then show tlrat it cautto( havc 1wo srrhgroups of order 7

(ii) Let r he an elementol'a grotrp G srrch t.hatxz * e at'td x6 : e lhcrt whal clln 
',voLi

say ahout thc ortJcr uf ;r ? (w'hcrc c i:: the identitl'element'l

I P.'l'.{}"

t



t AttemPt anY fw"o of the following:

a" If H and K are two finite normal suhgroups of co-prime orders ol a groun

that H o K : {e} and 77a = khv h e H'k e K'

b. Sate and Prove CaYleY's theorem'

c. tf N is a notmai subgroup of a group G then show that the rnapping f ' G

by f (x)= Nx V x e' Gis an epimorphism' Also' find the kernel of f '

i x,,

G then show

- a defined

lX/:

5. AtternPt anY two of the following:

a. prove that a non-empry suhsei "s of a ring B isa sunring:T' - y'xy e' 
Y 1:'-t';,.

b. prove that an idear p of a commutative ring R is a prime ideal if and onl1 it ; 's 
an

c. ;:?T:'iff'["u,. ln rhe ring of inregers z,prov',ethatthe set s = [3r: r e r-;\sa

Prime ideal of 7' generated b-v 3'

*++,i. +,h>i"it + ++ + i + *** * * ** :i'i'*
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