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I1-237
B.Sc. (Part-III) Examination, 2020
MATHEMATICS
Paper -
(Abstract Algebra)

Time Allowed : Three Hdurs

Maximum Marks : 50

Minimum Pass Marks : 17

AT : TS T & el &l WAl BT & DSl FH HeAl
& 36 GEE &I
Note : Solve any two parts from each question. All

questions carry equal marks.
sas—I/ UNIT-I 5x2=10
Q.1. (a) Nig dfow & o I G & &= Z(G), G
&l TIHRT 39N B &l
Prove that the centre Z(G) of a group G is

normal subgroup of G.

(b) faer @1 fgda wo faRae vd R Hisw|

State and prove second Sylow's theorem.
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(3)

(2)
(0) T @ 5 SN ¥E G & I WeRany Find the greatest common divisor of following
= TIEg SohEel § SaeE @ AT & polynomials on the field Q & express it as a

linear combination of two polynomial

The set of all automorphism of a group G f) =2 -4 + x =2 & gx) =x2 - x - 2
(c) @ RABIH M & A ITARTE & weas &
M & T& 3I9HEEE el &l

form a group with respect to composition of

mapping as the composition.
=E-II / UNIT-II 5x2=10 The intersection of two sub-modulus of an
Q2 (2 T2 @R + +) ¥ 30T 67 R +' R-module M is also a submodule of M.

sB13-11I / UNIT-III 5x2=10
Q. 3. (a) foxh wiew wwfe V(F) & wo e swog=a
W, V & U6 3U9ARe 8N i 3R oaw ae

aabeFdapBeW=aa+bdeW

) ® \‘I"HCJIRG] é, aq ﬁf@ ﬁﬁﬁU &
(R/kerf,+ )= (R'+' )

If T is 2 homomorphism from a ring (R, +, »)
ento 2 ring (R' +'| Y then

(Rikerf,+, )= (R"+'7). ¥ o, BeW.

(b) o5 FE 5 47 Q | gRuRg qguet The necessary & sufficient condition for a

fx) = 2x° - 452 + x — 2 oy gx)=x2—x-2 nonempty subset W of a vector space V(F)

@1 FETH FAEaE (ged) S BT qur s
a1 U gt % wem & W w5 D

to be a vector subspace is a, b € F and

a, PeW=an+bpeW v opeW
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(4)

(b) iR B R (2, 1, 4), (1, -1, 2, @3, 1, -2)

1-237

RS & R vs smRr Fffd &xd ¢
Show that the vector (2, 1, 4), (1, =1, 2),
(3, 1, =2) form a basis for R?.
o W te uRfaieda afeer wmfe V(F) &
U qgafe &, d9 euigd fo
’ o N .
dim— =dimV -dimW
w
If W is a subspace of a finite dimensional
vector subspace V(F) then :
Vo .
dim— =dimV -dimW
w
$oE-1IV / UNIT-IV 5x2=10
fig @it we n-ffa wfeer wwfe V(F),
V,(F) ¥ qe@Rr gxi &l
Prove that every n-dimensional vector

subspace V(F) is isomorphic to V(F).

1-237

(b)

(c)

(5)
e s TRT T 2V, > V, Fm ww ¥

aRAMA & T(x, Xp) = (X4 + Xy, 2Xy = Xy, 7Xy)

i B ={e, e,}, B'={ej ey &5} BAI;:V, TV,

& FHIOTE AMER & 1§ SMURI & Wuel T @
g T Do

Alinear transformation T : V, — V; is defined
by T(x; x) = (X3 + Xy 2%y = Xp, 7Xp) if
B = {e, e,} & B'={e} e} &3} be the standard
bases of V, & V3 respectively then find the

matrix T with respect to these bases.

if‘.@sa 5 = K2 A et g

1 -1 4
A=[3 2 -1
2 1 -
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(6)

7
gBR-V / UNIT-V 5x2=10 @

. (c) faz @ifsm & V(R) & (a, p) = _
Q.5 (a) N =R PE e V(F) § ol @ 2 @, P) = ajb; - ayb,

FRl o, p & fov R St 6 ~ 31b; + 2250, Tl 0. = (3, 2,). B = by, b,)

€ V,(R) U6 =R oM ¥z 2|
o NP = e ]

. Prove that V,(R) is an inner product space
In an inner product space V(F) for any two

with an inner product defined on o = (a4, a,),
vectors a, B prove that :

) < P2 OB YR M m e

(b) w-Rae $ ot A B FEW %S V4(R) ajb, + 2a;b,.
& SR B = {B; B, By} ¥ TS WA
Fifds 3MaR W difse Jwer By = (1, 0, 1),
B, =(1,2-2), B3= 2, -1, 1)

Apply Gram-Schmidt orthogonalization
process to obtain an orthonormal basis from
basis B = {B, B, B} where By = (1, 0, 1),
B, =(1,2 -2), B3= (2, -1, 1).
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