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B. Sc. (Part 111) EXAMINATION, 2021

MATHEMATICS

Paper Second

(Abstract Algebra)
Time : Three Hours ] [ Maximum Marks : 50
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All questions are compulsory. Attempt any two parts of

each question. All questions carry equal marks.
TPIe—1
(UNIT—1)
1. @) A% 6 UG WE 8 A T,G & WHRdl 2| I
N(a) ={xeG;xa=ax} &, a1 RIg DI & :

N(T(a)) =T(N(a)) VaeG
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Let G be a group and T an automorphism of G. If for

ae G, N(@)={xeG; xa=ax}, prove that :
N(T(a)) = T(N(a))

IRAT T8 G BT 3 T forlay T Rig HIRTT |

State and prove the class equation of any finite group G.

A Al G B 108 BT UH YE © | WY 5 B 27
A9 T TF YA SUIE BT AR Il 2 |

Let G be a group of order 108. Show that there exists a
normal subgroup of order 27 or 9.

FHE—2

(UNIT—2)
foefl 9@ R @1 a1 UraEierdl S 3R T @ §¥ R
@1 U TUNIEel BT 8 IfQ R dad i A A ST

IJG TS |

For two ideals S and T of any ring R, SU T is an ideal
of R iff either Sc T or TcS.

AT I A 5 @ &7 W 7+ 90T
f(X)=x3+x%+2x+4
qer g(x) =3x8 + 4x° + x3+3x2 +3x + 4

O\
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Find the g. c. d. of :

f(X)=x3+x%+2x+4

and g(x) =3x8+ 4x° + x3 +3x% + 3x + 4

under modulo 5.

R-AIGIe M @I $9% IUdegd N; T N, & &Rl
AT B & ford Sawded U4 qAT ufey I8 © fd

() M=N;+N,

(i) N;~N,={0}

The necessary and sufficient condition for an R-
module M to be a direct sum of its two sub-modules

N; and N, are that :
i) M=N;+N,
(i) N;~N,={0}
3PIE—3
(UNIT—3)
e wAfe V(F) @ aRed Suage™ W afew
SUFARE BT AfT AR Bae Il

abeFa,peW=aa+bpeW

P.T.O.
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The non-empty subset W of a vector space V(F)is a
subspace iff :

a,beFa,peW=aa+bpeW.
gy At & fod i w fofag va Rig @ifom |
State and prove dimension theorem for vector space.
SIE] PITT 2 fear  mr wfew
{(L.1,2),(1,2,5),(5,3,4)} Tz, IR® $ FER AT
T 7 e |
Determine whether the following vectors form a basis

of IR3or not :
{@,1,2),(12,5),(5,3 4)}.
IPIE—4
(UNIT—4)

V5(IR) W RaH FU=RT T, S :

T(X), Xp, X3) = (3% + X3, Xo — 2Xq, =X + 2Xy +4X%3)
gRT URMING &, @7 MR {(1,0,2), (-1,2,2),(2,1)} &
el g Fd BTy |
Let T be the linear operator on IR3 defined by :

T(X), Xp, X3) = (3% + X3, Xo — 2Xq, =X +2Xy +4X3) .

What is the matrix of T in the ordered basis
{(1,0,1),(-1,2,1),(2,,1)} ?
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S-SRI T forRay vd Rig i |
State and prove Rank-nullity theorem.

Rig PR & smeg A 1o Rl aregg 2, W

1 -1 4
A=13 2 -1
2 1 -1

Show that the following matrix A is diagonalizable :

(UNIT—5)
DIef-Tarot T ey v Rig HIfom |
State and prove Cauchy-Schwarz inequality.
I o AR B HA R OE FAERE V(F) & WfQw
g, 79 fag @ :
loe+BIP +lloe=BlP= 2|t |* +2IBIP
AT IRV &) AT e Bifr |

If o and B are vectors in an inner product space V(F),

prove that :
loc+ BIP +llee—BIP=2lct|? +2[IBIP

Interpret the result geometrically.

P.T.O.
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AER T L x, X2, x%} ¥ YRIT e Py[-1,1]
@ Uh TAHY AD FER S I, S R
O @] gRTST T 2
<p.g>=]", p(x)q(x) dx
Sl p(x) T q(x), P3[~11] & W 9IS & |
Find an orthonormal basis of Py[~11] starting from

the basis {L, X, X2, x3}. Use the inner product defined

by :
<p.g>=|" p(x)q(x) dx

where p(x) and q(x) are arbitrary polynomials of

P;[-11].



