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B.Sc. (Part-III) Examination, 2020
MATHEMATICS
Paper - Il
(Abstract Algebra)
Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

A : TAS Y & fhal a1 W P g Difoe] FHr gl
& 35 a9 gl
Note : Solve any two parts from each question. All
questions carry equal marks.
gprs-I / UNIT-I 5%2=10
Q1. (a) f9g df5e & &R w98 G & &= Z(G), G

B TR IUHE BT &

Prove that the centre Z(G) of a group G is

normal subgroup of G.
(b) Rrer @& fgar W fofee w8 R ol

State and prove second Sylow's theorem.
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(c) Riz FBw 5 fh T G ¥ @ wRAGT

B T WA & FdeM P GdieM &
W ¥ A4 B TN Uh g Mg @)l &

The set of all automorphism of a group G
form a group with respect to composition of
mapping as the composition.
gors-1I / UNIT-II 5%2=10
(@) Tk f, I (R, +, +) A DTS a0 d (R, +,
) W Th THHIRAI ©, d9 g difow b
(R/kerf,+,¢)= (R'+'+) 5x2=10
If f is a homomorphism from a ring (R, +, *)
onto a ring (R', +', ") then
(R/kerf,+,¢)= (R'+'+).
(b) uR#T T F &7 Q W uRwNA gual
fix) =2x3 —4x2 + x — 2 AT g(X) = X2 — x — 2
® TedY HUddd (ged) S Do dem 9
3l UHUKH SgUal & I & ¥U H AH il
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(c)

(3)

Find the greatest common divisor of following
polynomials on the field Q & express it as a
linear combination of two polynomial
fix) =2x3 —4x2 + x =2 & g(x) = x2 — x - 2.
U6 R-A8gd M & a1 3UARYAl ®I Fas Y
M & U 3IuHEgd e gl
The intersection of two sub-modulus of an
R-module M is also a submodule of M.

g1e-I1I / UNIT-III 5x2=10
e wfee Twfc V(F) & w6 3k I

W, V & te 3ugdfe g afe iR oad afe

a,beFdao peW=aa+bd eW,
Y oo, p e W

The necessary & sufficient condition for a
nonempty subset W of a vector space V(F)
to be a vector subspace is a, b € F and
o,pfpeW=an+bpeW, o peW.
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(b)

(c)

(a)

(4)
@Y & ke (2, 1, 4), (1, -1, 2), (3, 1, -2)
R & fow ve amgr fffa a=a 2l
Show that the vector (2, 1, 4), (1, -1, 2),
(3, 1, =2) form a basis for R3.
afe W ve aRiafada afeer wwfe V(F) &
U6 YT 7, a9 TP 1 :
Vo .
dim— =dimV -dimW
W
If W is a subspace of a finite dimensional
vector subspace V(F) then :
Vo .
dim— =dimV -dimW
w
gBrs-IV / UNIT-IV 5%2=10
g oite W n-fam afksr wwfe V(F),
V. (F) ¥ @R 8l 2l
Prove that every n-dimensional vector

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

(c)

(3)
P P Fu=RT T 0V, o V, w0

oRfYa & T(Xq Xp) = (Xg + Xg, 2X4 = Xg, 7X,)
afc B = {e, e,}, B'={e}j e, e5} HA: V, TV,
P YHIUTS 3MER & o 37 3MRT & el T &l
MGE Fd Dol

A linear transformation T : V, — Vs defined
by T(xq X5) = (X4 + Xy, 2X; — Xy, 7X,) if
B = {e, e,} & B'={e} e} e3} be the standard
bases of V, & V; respectively then find the

matrix T with respect to these bases.

feargd 6 =1 sy A fawoiia

1 -1 4
A=3 2 -1
2 1 A1

1 -1 4
A=3 2 -1
2 1
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(@)

(b)

(6)
gBiR-V / UNIT-V

f sTR oM wEfe V(F) # feal o @
et o, p & fow g Hisw 5:  5%x2=10

5x2=10

(e B)] < o] 18]
In an inner product space V(F) for any two

vectors a, p prove that :
()] < o I

TH-RAc & difdd WA BT FAN dRb V4(R)

® MR B = {B, B, By} ¥ TP WA

Tifgd YR 9 difole s/t By = (1, 0, 1),

By= (1,2 -2) B3= (2 -1, 1)

Gram-Schmidt  orthogonalization

Apply
process to obtain an orthonormal basis from

basis B = {3, B, B3} where B, = (1, 0, 1),

Bo=(1,2,-2), 3= (2, -1, 1).



(7)
(c) g DS 16 Vo(R) # (o, B) = a,b, — ab,

— a;b, + 2a,b, FE o = (a, a,), B = (by, by)
€ V,(R) T6 IR PN FARE F|

Prove that V,(R) is an inner product space
with an inner product defined on a = (a,, a,),
B = (by, by) € Vi(R) by (a, B) =ab; —ab, —

a.b, + 2a,b,.
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