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ANNUAL EXAMINATION, 2022
B.A./B.Sc.-I11
MATHEMATICS
PAPER-II

ABSTRACT ALGEBRA

TIME: 3 HOURS Maximum: 50
Minimum: 17

die:- YAS 3HIs 9 el 1 97T g &0 | I U @ b 9A B |

Note: Solve any two parts from each unit. All questions carry equal marks.

UNIT-I
91 (@ AMG UH WE S A g € G HT Udh ReR 3[a9q 7, 9
Rrg HINTT & e Tg:6 - G S Tg (x) = gxg~'Vx €G
A gR9IT B, ¢ &1 To THTRAT 2|

Let G be a group & g € G be a fixed element. Then prove that
the function Tg:G —» G which is defined by Tg (x) =

gxg~!is an automorphism of G.

(b) 3T 0(6) =56 g wIvT & 6,1 a1 8 AT STFE
Gl &1 3 @ Reafd # Rig #IT 6 ¢t gam=
2— Rl SU9HE 3@ 7 |
If 0(G) = 56, prove that G has 1 or 8 sylow subgroup.

Finaly, prove that G has a normal 2-sylow subgroup.
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AT G,Ny, N, — — — N, &I 3fdRd e 0w &
sEt Ny,N, ———N,,G& "M SUqg 2| a4
Twied 5 N;NN; = {e;},i # j.

Let N;, N, — — — N,, be the internal direct products of G,

where N;, N, — — — N,, are normal subgroups of G then

prove that N;(IN; = {e]-},i * J.

UNIT-II
g PINY & TP I & UAS [T T, 9a1d &l
TGN uffaw 81ar 21

Prove that every quotient ring of a ring is a homomorphic

image of a ring.

MM A &1 weg ¥ fiwrsy & 9gus

x*+ a3+ x%+ x4+ 1R deell & fag s
g

By use of Einstein criterian show that polynomial

x* + x3 + x% + x + 1 is irreducible for rational numbers.

g DI b IUATSYAl & Wer HaTS Udh IUASIA
BT & |
Prove that, arbitrary intersections of submodules is also a

submodule.
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AT P, BIfC 2 Th & dgual & Agead & f5gd SuR 3R
o e TR & aRWIfYa 8-

(), g(0) = [, f(). g(x)dX STET P, @1 {1,X, X2} MR
g

3 IR & AT | TR difdd SR ST BT |

Let P, be the set of polynomials of order 2 and inner product
is defined as (f(x), g(x)) = fol f(x).g(x)dX ,where

{1, X, X?} is a basis of P,. Find out the orthonomal basis with

the help of given basis.
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UNIT-III
Rig #ITT & R[x] = {p(x), q(x), r(x)} . T
p(x) =1+x+2x%q(x)=2—x+x%7r(x) = —4 + 5x + x2
F1 e WRafda: wad 2 |
Prove that R[x] = {p(x), q(x),r(x)}, where
p(x)=1+x+2x%q(x) =2—x+x%7r(x) = —4 + 5x + x?

system is linearly dependent.

foaR yog &1 ®F falRay g Rig I |

State & prove extension theorem.

V;(R)& R |9z S ={(1,1,1),(1,1,0),(1,0,0)} &
ATE AT «= (a,b,¢) b <P FT BN |
Find the co-ordinate of vector = (a, b, c) relative to basis

set S =1{(1,1,1),(1,1,0),(1,0,0)} for V5(R).

UNIT-1V
HAMET T,R® R Uh Wb FhRb © Sl
T(x1,%p,%3) = (X1 + Xy + X3, —X1 — X, — 4x3,2%; — X3) &
IRYIT ®, MR B = {o¢;, 5, 3} W&l o, = (1,1,1),
o, = (0,1,1),0¢3= (1,0,1) & ATUET T &HT 3L T HIY |
Let T be a linear operator on R® which is define as

T(xq1,%x2,%3) = (X1 + x5 + X3, —X1 — X3 — 4X3, 2% — X3)

find the matrix with respect to Basis B = (4, X,, X3) where

o= (1,1,1) , x,= (0,1,1), 3= (1,0,1)

P.T.O.

(b)

(©)
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HIfe gaar v faRay qen Rig aifog |

State & prove Rank nulity theorem.

=1 B 9Had & fAevl IHeTd ¥ AT BhifTu—

Reduce the following Hermitian quadratic to diagonal

quadratic

)_(1, Xl + 2)_(2X2 + 3)_(3)(3 - 21 )_(1X2 + 21 Xl )_(2 - 31 )_(2X3 + 31 )_(3X2

95. (a)

(b)
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UNIT-V
Rig PITY o 97 o=k [0 & A1UeT V,(R) & AR
o A B | (@, B) = a;b, — ayby — a1b, + 2a,b,, Bl
a = (ay, by) & B(ay, by)

Prove that the following inner product is and inner product

Space (0(, ﬁ) = albl - azbl - a1b2 + zazbz, Where

a = (alfbl) &:B(aZ' bz)

AR afieR U < AR o @ B @ifd & af ek
B9 I |la < +bBII* = lla || + [IbBII* , STET a, b e
g

a & [ are two orthogonal vectors in inner product space if
and only if ||a < +bf]|? = ||a «||? + ||bB||> where a, b are

scalars.



