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OCTOBER 2012 U/ID 32355/ UCME

Time : Three hours Maximum : 100 marks

PART A — (10 x 3 = 30 marks)
Answer any TEN questions.

Each question carries 3 marks.
1 2 3 1 2 3
1. If e= and @= , find the right
1 2 3 2 1 3
cosets of H:{ e,qo} in S,.
1 2 3 L. 1 2 3 ) ) .
e= 1 2 3 LHmID @= 9 1 3 TRTDId Sy -6b

H :{ e, (ﬂ} GTGITLISET GG (2) 60 GIT & EHT 1B &GN & ITEHT .

2. Let G be the group of integers under addition and
let ¢:G - G be defined by ¢(x)=2x . Prove that ¢

is a homomorphism.
G eemug sal Lanels QUTMISS (P eTarTaaTan GeLD.
¢:G - G eemugen auaTwenn (0(x)=2x. ¢ ereTLg)

@ QEwleriLe ererm Hlmie|s.



Express the permutation (1,2), (1, 2, 3)(1, 2) as a
product of disjoint cycles.

(1,2), (1, 2, 3)(1, 2) crap  euflens wIPPSNS, CLTF
2 MUUDHD Fpesaten ClLHESNS 6T(LPGIS.

Prove that every field is an integral domain.
ThS Gl GUIT(Th SHET(LPLD (T GTEHT D FBIGLD eTenm) Hlmieys.

If U is anideal of R and 10U, prove that U= R.
U eranug) R -av epqm &b, Cogyd 10U eresfiled U= R
erem) Hlmieys.

Define an Euclidean ring.

(1 WhS6rTliq LI QUENGTWSENS GUENTUIM).

Define the linear span of a non empty subset S of

a vector space V and prove that it is a subspace of
V.

V eaanmm SHevsuflen Geuaflufler Qeupmereoons o L gewrid
S -an Cpflwed Sjarmeuadler cuapwammen er(pdl ig)
V -wlerr epqm 2_ar@euef eremm Hlmieys.

If V is a vector space over F and if u,v OV and
a UF , prove that a'(u—v)=au—av .

V' eremugy F -en God e Sansulen Geuafl. uw,v OV
wpmid a OF eaflé® a’(u—v)=a’u—a’v eremm Hlmie|s.
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10.

11.

If F is the field of real numbers, find A (W) where
W is spanned by (1, 2, 3) and (0, 4, —1).

F eremug) QuuiCueanseaier serb. W erarLig (1, 2, 3)
OHMID (0,4, —1) eremuEeUDMlen  femTeudd  erefled

A (W) -ENEUSG SHTEHTS.

If T is a linear transformation with rank of T,

r(T)=0, what can you say about 7' ?

T eerm GCpilwed 2 (HIODSH6T FFerevr r(T)=0

erefled, 1" -enwits Ul eTemer gam (LpigujLb?

If AOF is a characteristic root of TUA (V), prove

that there exist v #0 in V such that vT = Av.

AOF  aengy TOA(V)-ar Apiiy  epad  erafled
vI'=Av eayiommy V -ulleb e vZ0 @QmS@LD erenm)

Hmieys.
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12.

13.

1 1 2

Let V=F® and suppose that | -1 2 1| is the

0 1 3
matrix of TOA(V) in the basis v =(1,0,0),
v,=(0,1,0), v;=(0, 0, 1). Find the matrix of T
in the basis u, =(1, 1, 1), U, = (0, 1, 1) and
u, =(0, 0, 1).

1 1 2
V=F® qans |-1 2 1| erarug TOA(V) -WGan,
0 1 3
v, =(1,0,0),  ©,=(0,1,0), ©v,;=(0,0,1)  eem
Sy Ssasamsl uTmss enfl erafley T -6 ojanflenw
u=01,1,1), u,=(00,1,1), %=(00,01) eem
Sy SSMTSMSL QLTSS SHTEHTs.

PART B — (5 x 6 = 30 marks)
Answer any FIVE questions.

Each question carries 6 marks.

State and prove fundamental theorem of
homomorphism.

Qeweriembsstar gLt Casnmsms (s
Peys.
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14.

15.

16.

17.

18.

Prove that the alternating group A, is a normal
subgroup of S, and [Sn:An]= 2.

A, eap g@amrls Gowb S, ereaugear Chieno

n

2 I @evLd erem Hlmied) [Sn :An]= 2 eremm) Hlmieys.

If R is a commutative ring with unit element and
M 1is an ideal of R, prove that M is a maximal
ideal of R if and only if R/M is a field.

R eramug <@ omiiy ealw e uflormm
auenemwid, CGueyd M eretugy R-en e &b,
M  aerug R-ar Qupn &iwowrs @Q@@UUSHE
Comauwnangid Gungiorengoner Hlupgsamer R/ M
TG 6@(T &eriD eTanICS eremm Hlmieys.

State and prove unique factorisation theorem.
Crafliugsse Cappsms er(pdl Binie,s.

If V is a finite-dimensional vector space over F',
prove that any two bases of V have the same
number of elements.

V' eremugy F -er Goé pigeyeter uflomemrid Glameur
em Somsller OCesafl. V-1 By  @reamh
Sy ssammsaiaibd @Cr aaraflséamauiiorer o miiLjser
Q@0 ey Flnels.

Derive Schwarz inequality.

eveuL_av-ei soeaflerentoanut gmedl.
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19.

20.

21.

If V 1is finite-dimensional over F', prove that
TOA(V) is invertible if and only if the constant

term of the minimal polynomial for T' is not 0.

V erantugy F -en Godv (pigeyerer Liflomentd Csmeamgi.
TDA(V) eremigl CrILIHOYIMLLISTE @HLULSDH S
Coameuwmeangid  Curgiorengiorer Hlubseaner T -6
fmin vegmiiumeten wroT 2 Mkl 0 Sjde eramGs
eTemm) Hlmiey 5.

PART C — (4 x 10 = 40 marks)
Answer any FOUR questions.
Each question carries 10 marks.

State and prove Cayley’s theorem.
Cawiedludler Cammsens er(pdl Hlimies.

Derive the class equation of a group G . Using the
class equation, prove that if p is a prime number

and pIO(G), then G has an element of order p.

G erain @ GOsHen uEGULEF FOETUT 1q e S(Hedl
Sgaarl LwaUOSS, p Tl ¢ LST 6TewT HMID
plO(G) eaflés G- p Hevewd Qsmam e

2 iy Q@EEWD e Flniels.
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22.

23.

24.

25.

If U is an ideal of a ring R, prove that R/U is a
ring and is a homomorphic image of R.

U eratug) R etatn e cuanarwigdlen ETobd, erefled
R/U GTEILIZ) (T eUeneTWLD eranm) Himieys. Cogid ig
R -6 QewiQemijento erdl(mmeuld eremmild blmies.

Prove that every integral domain can be imbedded
in a field.

THSCEUM(H CTEHT HTRIGSMSU|D @ HeTdHed LiF&Hs
(PIGU|LD eTe 16l micys.

If V is a finite-dimensional inner product space
and if W 1is a subspace of V, prove that

V=W+W",

V' erenugl wpigeeter uflomentd Gamewt e 2 6T
Qumsse Geuafl. W ererug V -ar 2 at@euaf erafled
V=W+W" ereny Hmeys.

If V is n-dimensional over F and if TOA(V) has
all its characteristic roots in F', then prove that T
satisfies a polynomial of degree n over F'.

V eemug F-er Goé n-uflbreerd Csralg,
TOA(V) erenigen imansg SniiL apeonsesd F -
o ararer erafled T ereg F -ar Coé n v Csmeur
@@ LieogmiiLmenar $lmLidl Qawiu|ib erer Hlmieys.
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