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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

e : T YII9S A (40) SRl w2 S odA (03)
wuel &, @ qu 1 H fawtid By wve o
feu T fomga feen & AR & U9 hl ' B
2

SECTION-A/ ©@US-%h )
(Long Answer Type Questions)/( ¥l 3w ated W9 )

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners

are required to answer any two (2) questions only.
(2x9%2=19)
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1. If 6* is the set of non-zero rational numbers and * is an

. . ab
operation defined on 0* by a*b =3 for all a,heO*,

then show that (0*, *) is a group.

% 0% YW IRET Feme w1 9= T OSIR ¢, gl
abeor % fag a*b="" gm o w e W

g, @9 fe@me v (0%, *) Th wgE 2

2. Prove that every independent subset of a finitely generated
vector space V(F) is either a basis or can be extended to

form a basis of V.

fag =ifsu f& ofifa w9 ¥ soo= 4fswr gfafe V)
F YE W STEHeEd A1 Al SR B B AT STER
H TH ® ® H oFed fRAT ST B
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3.

Prove that any finite group is a subgroup of a permutation

group.

fag wifSw fe *E @ wffd o9 7= 998 =1 &
STEgE B @l

Lets = {u, v, w} be linearly independent set of vector space
V(F). Then show that the sets

@ S;=@+v,v+w,w+u)and

@ S, ={u+v,u—-v,u-2v+ w} are linearly

independent.

qer T s = {u, v, w) T afcs wafe V(F) &1 TwHemaa:
W gg=d § WRid Fie fF agem

@) Sy =@+v,v+w w+u) 3R

() S,={u+v,u—-v,u—-2v+w}Th Hqd: &I 2

SECTION-B/ @Us-@ )

(Short Answer Type Questions)/( g I A1 W)

Note : Section 'B' contains eight (08) short answer type

questions of four (04) marks each. Learners are required

to answer any four (04) questions only. (4x4=16)
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1.  Write the permutation

(123456 78
8 26 37 4 51

as a product of disjoint cycles and then as a product of
transpositions.

1 2 3 45 6 7 8

ShHAT f =
f(82637451

jﬁw’gﬁaaﬁ
% PERA F &Y § AR qd GEIRON H [UFRA h w9
T fafeuw

2. Let G be a group and H, K be normal subgroups of G. Let
H N K ={e}. Then show that bk = kh for each h € H,
ke K.

aH st 6 G Tk WgE T 9 H, K 998 G &
THE SEEE B AF fafu fF HAK={e} T @,
T foF 9ok h e H, k € K & fa@ bk = kh =1

S-375-MT-07 4



3. If R is commutative ring and a € R then prove that :

Ra = {ra : r € R} is an ideal of R.

Ifc RU% &9 fa g ae@ § 3R ¢ R o9 fag

HINT TR Ra = {ra:r € R} 99 R k1 Tk UM
2l

4. State and prove Lagrange's theorem for finite group.

TRa @ & fou oue w5 wwa fafew ek fug
Hifral

S. If {061,062,063} is a basis of V;(R), then show that

{0{1 +0,, 0, + 05,05 + O!l} is also a basis of V,(R).

TR {oy, 0,04} TREW TEfE VyR) F R T @

fag =T & {0+, 00 + 05,05+ 04} T ERW
TAfE V,(R) &1 STHR BT
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6. Prove that every n-dimensional vector space V(F) is

isomorphic to V (F).

fag =ifst f& g Ry afcer wafe vF) @i
T TV (F) 9

7. Letw, and w, be subspaces of a finite dimensional vector

space V(F) then prove that dim(w, + w,) = dim(w,) +

dim(w,) —dim (w; Nw,).

A w, T w, FEE URfE fade R wEhe VE) #
3 SymHfear g, @ fag wifse

1%[‘34T(w1 +w,) = ﬁlﬂT(Wl) + ﬁl“ﬂ(wz) — faw (w; Nwy)

8. Prove that the intersection of any two subgroups of a group

is again a subgroup of the group.

fog FiVY fr el 995 & < STEHRl &1 HES GH:
U8 H STHE BRI T
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Note :

SECTION-C/( @Ug-TT)
(Objective Type Questions)/( &S TIT)

Section 'C' contains ten (10) objective type questions
of half (*2) mark each. All the questions of this section
are compulsory. (10x%2=05)

Tug ‘' H Tg (10) TS T\ A W€,
g% U &% oAU amen () o fAuif@ ?1 =9
e & wefi e siferd €

Choose the correct answer :

TE ST H T HIfAC ¢

1.

A subgroup H of a group G is called a normal subgroup of
G IfVxe G

(@)
(b)
(©
(d)

xH # Hx
xH = Hx
xHx = x Hx

None of these.

e G 1 SUHYE H WM STHHE G 1 seddl ©
I V x € G

(37) xH # Hx

(91) xH = Hx

() xH x = x Hx

() T4 o +E
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2. A commutative ring R with unity element is called a field,
if :
(a) Itis with proper zero divisors
(b) Every non zero element in it has a multiplicative inverse
(c) Itis without proper zero divisors

(d) None of these.

qoqHE  3[add diell Tk hHEHT dad R T &
FeAE T, AR

(31) Te Sfod g W GfEd g
(9) THF YRR g [OTAS iodd W 2l

(W) T& Sfoa I W Wed R
() 7™ ¥ *E T
3. The characteristic of an integral domain is :
@@ 0
(b) A prime number
(¢) Never a prime mumber

(d) Either O or a prime number.

T Ui W AT
()0

(9) TF A9 g&

(9) T AT §@& & T

() 0 9 TH A9 GeE&A
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4.

The number of generators of the cyclic group G of order 8
is:

(@) 2
(b) 4
c) 6
d) 8.
%A 8 H THF TGS G F SHH K HEA B
(1) 2

(<) 4

(F) 6

() 8.

If G be a group and N is a normal subgroup of G then
(@ (Na)Nb)#N(a,b)Va,be G

(b) (Na)(Nb)=N%*@a,b)Va,be G

(c) (Na)(Nb) =N(a,b)Va,be G

(d) None of these.

% G TH g=Id ¢ IR N U8 G 1 FOHN SUUHE
g, @

(31) (Na)(Nb) #N(a,b) Va,be G

() (Na)(Nb) =N?(a,b) Va,be G
(") (Na)(Nb) =N(a,b) Va,be G

(3) T ¥ wE T
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Write T for true and F for false :

T & fau T 90 @ » F fad:

6. Every finite group G is isomorphic to a permutation group.

Y% UREd 998 G HEEI 99 Kl geddnl 2

7. Two vectors are linearly dependent, one of them is a scalar

multiple of other.

T Tfcer 9k TF O WS g9 Al S W UH qW
1 oMfEH TONE Bl B

8. VectorV,=(1,-1,0),V,=(,3,-1)and V3 = (5, 3, -2)

in vector space V(R) is linearly dependent.

Tfeer wAfe VR) H | v, = (1, -1,0), V, = (1, 3, -
1) @ V3 =(5,3,-2) T wma: ofia 2

9. The following vectors V, = (1, 0, 0), V, = (1, 1, 0),
Vy;=(,1,1),V,=(0,1,0) form a basis in R*.

frfofed gfger, R &1 &R 91 ©
Vl = (1’ 07 O)’ V2 = (1’ 17 O)’ V3 = (19 17 1)’ V4 = (Oa 17 0)
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10. Permutation multiplication is commutative in general.

FHEHTA T M GG HHEEE B 2
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