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ROLL No.

LS—152
ANNUAL EXAMINATION, 2014
B. Sc. il
MATHEMATICS
Paper I1
[ Abstract Algebra ]

Time : Three Hours ] [M.M.:50
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Note :  Attempt all the five questions. Solve any two parts

Jrom each question. All questions carry equal
marks.

gFE -1/ UNIT -1

1. (a) ¥F1 R+ @Ml ¥7 Srafas Gemstl #1 o 39
%nf: R* = R*H fix) = x2, ¥ x € R* | sfsnfi
0 € 1 fag Fifs s f o w@mefia

Let R* be a group with respect to multiplication
where R+ is set of all positive real numbers. Then
prove that where f : R* — R* such that f{x) = x2,
V x €R+, is an automorphism.
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(b) T G UF wfifia 5g ®1G § o @ dgedt smwai
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(c)
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# T@M G H o ¥ TOHE F1 guE Ol €, 34l
= 0(G)

mﬁmc;—{][“ (ﬂ))'

Let G be a finite group. Then prove that the

number of elements conjugate to a in G is the

index of the normalizer of ir in G that is
C.= 0(G)
"0 (N (a))

RuH AEe WG ) foaet fag Fifae

State and prove first Sylow’s theorem.
§E 11 [ UNIT - 11

fag #ifoq f& @ emafedl @1 wdf= i o
TS ¥ | https/Awww.a2zsubjects.com

Prove that the intersection of two ideals of a ring
is also an ideal.

yiaEys! & qHERal F JevE v F faast fog
Hifer

State and prove fundemental theorem of module
homomorphism.

FETRI fix), g(x) ¥ 9FIg dEmsi ¥ 47 Q ¥ wEwy
IVAMS WIoF F1 7@ FIAC a9 qE9ET s(x), 1(x)
F T THR S R FF flx), (s(x)) + g(x) 1x) =
ged. (), () e flx) =3 +22 -2, g(x) =23 +
2x =131
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Find the g.c.d. of the polynomial f(x), g(x) and

express the polynomials s(x), #(x) such that flx),

(s(x)) + g(x) 1(x) = g.cd (fix), g(x)) where fix) = *
+x2-2,g(x)=x3+2x-3.

3%7 - 111 / UNIT - 11

zoisy fe fadl few wafe V(F) =1 & a1fts
IqEg=g W, V F1 & IqEAie &, 3fg ot Faa
afs W H vi® g-8ie9 a, p 3R F § v« sfqw
a ¥ T 6few ao + f : W H 21

Show that a non empty subset W of a vector space
V(F) is a subspace of V if and only if for each pair
of vectors a, § in W and each scalar a in F the
vector aa+ f is again in W.

fag =ifaw f& wg=m {1, 2, 0), (0, 3, 1),
(~1,0, 1)} Va(R) ¥ o us smur =1 fmim & &1

Show that the set {(1,2,0),(0,3,1) (- 1,0, 1)}
form a basis for V3(R).

fog =ifa fa =few (0, 1) 0, - 3) @ Wawa: anfam
€, 9o wfew (3, 4) (1, - 3) awa: sufga = &1

Prove that the vectors (0, 1), (0, - 3) are linearly
dependent but the vector (3, 4), (1, — 3) are not
linearly dependent.
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fag Fifg fF &em T: vV, - Vv, 9 & fre yan
¥ wftwfia §—
T(x,y)=(2x + 3y, 3x - 4y)
& as s €1

Prove that the function T : V; — V; which is
defined as follows :

T(x, y) =(2x + 3y, 3x - 4dy)

is linear transformation.

Twésy i fm anrege famoita 8 —
-9 4 4
A=|-8 3 4]
-16 8 7

Show that the matrix A is diagonalizable where :

-9 4 4]
A=[-8 3 4
-16 8 7

= feemh o =1 fafeq w9 3 =59 Fifag 9
IFE! Afa, gais wd fafew 7@ Fifau—

g =x2-2y2 + 322 - 4yz + 62x.
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fag FIfT & Vy(R), a = (a1, a2). B = (b1, b2) R,
(a, B) = a\by — azb, — a\by + 2ab, B0 wftvifaa
F AR VA Wied T AR O |afe ¥

Prove that V,(R) is an inner product space with an

inner product defined on a = (ay, a3), B = (b, b2)
€ V2 (R) by (a, B) =a1by = azb) —a by +2azb; .

fag =ifae fF s A wafe d 9few o o p
gwa: wa=a € afz it a9 afe
I, Bl =Ne BN,

Prove that in an inner product space the vectors o
and P are linearly dependent if and only if

Ha, Bl =NalllIB I

um-foge F wiftas y@m #1399 F& Vi(R) &
YR B = (B, 2. B3) B T& TAM Alfias 3R

ara Hife, &l
ﬁ' =(1'01 l)|ﬂ2=(112._2)- ﬁ] :(21_" 1, I)tl

Find the orthonormal basis for V3(R) with respect
to the basis B = (B, P2, P3) by using Gram-
Schmidt orthogonalization process, where

ﬁl =(110t l),m=(1.2,—2).ﬂ]=(2,*l.]).
A
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