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Time : Three hours Maximum : 100 marks

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

1. If H is a subgroup of G and N is a normal
subgroup of G, show that H n N is a normal
subgroup of H .

G eramp @sdd H o @G, N Coprenw 2 ' G
erafleo H n N, H—é Cpienio 2 1 Geoib et HlemLal.

2. Define automorphism of a group. Give an example.

GvsSlen e @LILEWL UTLNISS T(HSSHISSTL ()
& (.

3. Let G be the set of all 2 x 2 matrices (g Zj

where ad # 0 under matrix multiplication. Let

10
N = {O J} prove that N is a normal subgroup

of G.



ad % 0} samflgafler  GumEEMmeOL

o={(s )

15
Qummss G e @eb womb N ={(0 J} erafled N

@@ Crrenlo 2 L GaLb erar HlemLdl.

1 2 3 4 5 6
Find the orbit and cycles of .
6 5 4 3 1 2

(123456

65 43 1 2}—63)’[ RP&HSG WLOHMID FLPOSMETS

STERTS.

Determine the conjugacy class of (1, 2) in S;.

Sy —év 2 éer (1, 2) —air @evemruil cu@GLInLIG ST,

Define a division ring. Give an example.
UGSHHD GUMETID — eUedFUIm. T(HSHISSTL(H ¢ETmILD

B(H.
Find all ideals of the ring (26, +g, @).

(26,+6,@) TGN GUENATWISS T GTeDET FTLOMIGE 6T LD

Sear(hLllg.
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10.

11.

Prove that (1, 0, 0), (1, -1, 0), (0, 0, 2) are linearly
independent in R® where R is the set of reals.

R eremug QuuiQuasefiar sad R® - (1, 0, 0),
(1,-1, 0) womibd (0, 0, 2) ererugy Crilwed gmiLHHaEn6
ereu Hlmieys.

Define inner product space. Give an example.

261  Gumssed  Geuefluler  euaywedy  HMHS.
T(H&ZIESTL(HLD S(Hs.

If V is finite dimensional over f and if T 0O A(V)
1s singular, then there exist an S #0 in A(V)
such that ST =TS =0.

V  eaemugl e n Sigomeid 2 enlwigl oMb
T 0AV) wombd emewwrerg aafld ST =TS =0
erem jemowjwomm A(V) - S g& smewt (1pigULd eTemm)

BlemLal.

If 7,S0OAV) and if S is regular, prove that T
and ST S™' have the same minimal polynomial.

T,SOAWV) opmbd S eui@oLwg oafld
T wpmd ST S erémug @Cr Ao LOIMUILE

Camenal 2 el W& eTar Hlmie|s.
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12.

13.

14.

15.

Let 7 0 A(R?) find the matrix of 7 defined by
T(x,y) = (2x + 3y,4x — y) with respect to the
basis (1, 0) and (0, 1).

TOAR®) wpmgd  T(x,y) = (2x + 3y,4x — y).
(1, 0) wpmid (0, 1) 2 v w Sygoramrdansll CuTmSs
T —651 emflan s STeus.

PART B — (5 X 6 = 30 marks)

Answer any FIVE questions.

If G is a finite group and N is a normal subgroup
of G, prove that O Ej = %

N O(N)
G eaemm wuyan G e Criamw o G N
Gj _ 0(G)

erefled O(F = m erem Hlmie|s.

Show that Kernel of a group homomorphism is a
normal subgroup.

em G OeuGeoriyembuiear o U &m 6@ Criamn
2 I @6war Hlime,s.

Let ¢ be a homomorphism of G onto G with
Kernel K. Let N be a normal subgroup of

EDN:{xDG/qa(x)DN}.Provethatin.
N N

4 U/ID 32355/UCME
[P.T.O.]



16.

17.

18.

p:G -G @ gliLjenio oMb K @igem o L s. N
CTGITLIG) G en Critenio 2 I @eld. CogyiLd

N={xOG/@gx)ON}
Grevﬂeb% = % eremm) Hlmiey .

Prove that N(a) is a subgroup of G .

N(a) - G e 2 @ebd erer HlemLal.

Let R be a commutative ring with unit element

and M an ideal of R. If % 1s a field prove that

M is a maximal ideal of R .

R om oo 2arw uflbrom eueerwid. M =igen
&M @ Lb. % @ semd erafled M e LSLGLIH
Eroid erenmy) HlemLal.

Let R be a Euclidean ring. Suppose that for
a,b,cdR, al/bc but (a,b) =1. Then prove that

alc.

R eremug) wéedliqwer euenarwib. a,b,cd R—e a/bc

woHmb (a,b) =1 eaile a/ c eran Hlendl.
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19.

20.

21.

22.

23.

Prove that any two finite dimensional vector
spaces over F of the same dimension are
isomorphic.

Wrge|n  gred Csmar.  GeusLm  Geuatludled
ForaT  Sjgrad CsrarLames eefley  enel

QUL 2 enL_Wie 6Ter fhlemLdl.
PART C — (4 x 10 = 40 marks)
Answer any FOUR questions.

State and prove Cayley’s theorem.

Qawieluller Capmsens gl Hlmie|s.

Derive class equation.

UGULE FemUm_anL eu(hellss.

Show that for a prime p, (2,, +,,[]) is a field.

D @@ usm aar eefe (2,,+,,0]) @m serbwear
Hpiays.

State and prove unique factorization theorem on
Euclidean ring.

wEaliq e euenemigdled Cr srrantl CsHmsans sl
Bieys.
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24.

25.

If V is a finite-dimensional inner product space,
prove that V has an orthonormal basis.

V  eaetug  pyeyn  Sjgorewd el 6
o arlum&s Cleuat V &@ e Gpdlio Osmi@ss s
Liig LDTERTLD 2_6TaNTg)| GTE [6lmiey 5.

If V is n-dimensional over F and if T 0 A(V)

has all its characteristic roots in F prove that T
satisfies a polynomial of degree n over F .

V eaeug F-& wuejn Sjgorewrd 2 el uwig
TOAWV) -en eéer Apliy epeomsesd F—d
o arerenr el T e F - n ug 2elw
LebemitiLs Camaneuanw Hlenme | GlguwiuLb eremm rblemial.
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