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ED-2759(S)

B.A./B.Sc./B.Sc. B.Ed. (Part-III)
Suppl. EXAMINATION, 2021

MATHEMATICS
Paper Second
(Abstract Algebra)
Time : Three hours Maximum Marks : 50
qIe— g% 3HE & FIE & 91T &7 g | TH G979 B AHF

AT &1
Attempt any two questions from each Unit. All
questions carry equal marks.

ECOERS|
Unit-1
1.(37) A9 @ G UF 99 & 997 G %9 faHg SuaE ¥ | ad
g wif—
(1) G',G &1 U% JEHI STGIE 2,
(2)%311&?&%

[P.T.O.]
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Let G be a group and G' be its commulator subgroup.
Then prove that
(1) G', is normal subgroup of G

(2) g is Abelian group.

I H 0% 9 G & U5 p-Toal SuTe & a7 x € H,
a9 frg T xHx ™' o G &1 p-Faal SuE 7 |
If His a p-Sylow subgroup of group G and x € H, then
prove that xHx ' is also a p-Sylow subgroup of G.
aft G I G' TR ATl FE &, a9 fRet qorteh S
# foro fag i 6 G(S) wd G(S') e 21
If G and G' are isomorphic abelian groups. Then
prove that for any integer S, G(S) and G(S') are
isomorphic.
TPIS—2
Unit-2
AW [ AigAl 5 H & W = aguel #1 qead
IS (g.c.d) ST HINT—
fx)=x>+2x> +3x+2
gx)=x"+4
TR T8 1 THAT U8 & ®9 H T B |
Find the g.c.d. of the following polynomials under
moduls 5.
f(x)=x> +2x* +3x +2and
g(x)=x"+4
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fag FifoT 5 Yo gaiEr aaa U qeF Torlaar
JaF BT 2 |

Prove that every Eucliedean ring is principal ideal
ring.

A @1 £ T R-ATZIA M A& Uk R-A12gd N *T U
R-FFTHIRGT & | 7 frg #ifomg

Yoy
Kerf

Let f'be an R-homomorphism of an R-module M into
an R-module N. Then prove that :

M =1 f

Kerf
$PIE—3
Unit-3

faeg IS &6 Fqot m x 0 3egEl, T staaa arafas
qemd &, 1 aq=ad M, (F) ardias genstt & & F
TR TR & AT A AT T 3R U AT ZRT U
SRl & O A AR O & dde Uh afesr
Az e & |
Prove that the set M, (F')of all m x n matrixes with
their elements as real numbers is a vector space over

the field F of real numbers with respect to addition of
materices as addition of vectors and multiplication of
a matrix by scalar as scalar multiplication.
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fog wifore el uRfaaa: fea afesr awfte v (F) &
gdeh Eehd: Wds Iuaqead V % Uk SR & Uh
31T BT 2 |

Prove that every linear independent subset of a

finitely generated vector space V' (F) form a part of
basis of V.

T9Med o6 F9=a7 S = {a + ib, ¢ + id}, C(R) FT TR
eI 2 | Afd 3R dad afS ad — be # 0.
Show that set S = {a + ib,c + id}, is a basis set of
C(R)ifad —bc#0

SHhIg—4

Unit—4
A @ Uk d@d wwaer 7:P - P, = ww A
qreifT 5—

T{p(x)} = x p(x)

e B = {u,,u,} A B' = {u], u}, u}} HIM: P, 3R P,
u =lLu, =x,u =1lu, =x,uy =x°
Tq T T ATE, SATERE B TAT B’ &% AT ST ity |
LetT :P, — P, be the Linear transformation defined
by T'{p(x)} = x p(x)
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if B={u,,u,},B" ={u;,u,,u,}bebases of P, and P,
respectively where
u =lLu, =x,u =1u, =x,uy =x°
Find the matrix of 7 with respect to the bases B and
B'.
U ad AT T2V, — V, 1 gr & aftnfia
T—

T(e))=e —e,

T(e,)=2e, + e,

T(ey)=e +e, + e,
TR {ee,e ).V, & UAMUE SMER 2| T & ford
S-S JHT HAMUT I |
Verify Rank-Nullity theorem for the linear
transformation 7" :V; — V, defined by

T(e))=¢ —e,

T(e,) =2e, + e,

T(e;)=e +e, +e
= feardl awar @ e &9 § e i qen
TEh! T, Ferehich T Ffeaht @ Hifoe—

9=x>-2y"+32z" —4yz + 6xz

Reduce the following quadratic form into canonical
form and find its rank, index and signature :

9=x>-2y" +3z" —4yz + 6xz
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SHIZ—S

Unit-5
5. (31) feRdT SfaR o |Hite V(F) ¥ fonel &t wmifte afest o, B
% fou frg aifog—
[(aB)< o] [[BI]

In inner product space V' (F) for any two vectors o, 3
prove that :

[aB)<lla]l [IBI
afe Uk =R PE FEE | o + B =[] + [B]| B A
g wifoe fo6 afesr o o B ¥fawa: wa=r & g,
g M @ed & TE E |

If is an inner product space |o + B =] + B

Then prove that the vectors are Linear Dependent
(LD) given an example to show that the converse of
this statement is false.

frdt oftfia forfr o m wfte & oo S@
srafaet 1 fafae o foag Hifsw

State and prove Bessel’s inequality for the finite
dimensional vector space.



