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B.A./B.Sc. (Part-11I)
Term End Examination, 2022-23

MATHEMATICS
Paper - II

Abstract Algebra

Three Hours] [Maximum Marks : 50
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Answer any two parts from each question. All
questions carry equal marks.

F&18 / Unit-I

1. (o) &4t a8 G =1 &= 26) wda 6 =

T JEHE IUEYE B &
Show that the centre Z(G) of a group G
is always a normal subgroup of G.
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(b Afg ¢ =ife pr &1 vw uge & oawl p

(©)

(a)

TS 3T A1 & a9 p UF oA g,
99 Tuise f& @9y ¢ ava @1 TF
A= F=5 @Al ¢

AATT Z(G) = (e)

If G is a group of order p”, where 4 1S
a prime number and =» is a posiuve
integer, then show that G has a non

trivial centre i1s Z(G) # (e).

qEell G T g & 91 7, G &1 TH
w81 afe aec & AU
N@={xeG:xa=ax} | fag wifse f&
N(T(a)) = T(N(a))

Let G be a group and 7 an automorphism
of G. If for aeG, N(a)= {x€ G : xa= ax}.
Prove that N(7(a)) = T(N(a))

313 / Unit-I1
fag wifse s, et ae@ (R, +, ) &
3 (IM) TUNEfadl 1 gdfae ot e
(arg) R 1 TUSTEC! BT R 2
Prove that, the intersection of two (left)
ideals of any ring (R, +,-) is a (left) an
ideal of R.
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M) W Hwnait 4 8y Q T fetertegg

qnua) ) Y 24 2¢ 6 #h

OO Y 442 4 3 G HadH

TS (ged) T Ffan st = |

W%WWW%mﬁm
|

(4)

Prove that, the necessary and sufficient
conditions for a non empty subsct W of

a vector space V(F) to be a subspace of
V are :

() aeW, Bew = a-Bew

() aeW, ceW = aaecw

l-’ind thc g_{;_d_ of [hc following (b) m H’ﬂﬁq 'ﬁ';, a’ W hl 'Fiﬂ'
T’Ol}mon;lials SX)=x3-3x242x 6 and TF Igaqfe gmar ¢ afg ik Faa afg
.L'(-rt) = x3 4x2--t 4x -~ 3 and express it as THF TR W ordfae el ¥
a linear combination of two polynomials. .
(¢) A= . . Prove that, the union of two subspaces is
. S M—>N UQE'F R-ATSA M a subspace if and only if one is contained
AN o REAleqe N ® ws in the other
R~mhm%|mfeaﬁﬁm%kegf,
M 1 TF R-IuaTsya D1 ) (c) Rk w uww uftffa fadia afcw wafe
Let /: M — N be an R-homomorphism of VP F1 T Staafe B, @ fag wifse
R-module M into an R-module N. Then fE
prove that the kerf is an R-submodule
of M. v
dim —=dimV —dimW
THTE / Unit-111 7
3. (o) T8 Hfew wufe v ¥ afeg If W is subspace of a finite dimensional
3UHYEA W oF fou v w1t syamfe vector space V(F), then prove that
eH & fau smavas @ gaiw gfigey
¥ (fag =) dim— = dimV — dimW
(1) aeW, BelW = a-PBew W
(t1) ac W, aelW = aaxe W
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(5)
F&HTS / Unit-IV

4. (o fHS HifSIq f=, gfafa=m
[V, (R)—> V(R St uRwifya #
f()=(a,a+b,a—b) STel
o= (a, b) € V,(R), T aw wa=wv 1

Let f:V,(R) = V3(R) defined by

f(a)=(a,a+b,a—Db) where
o = (a, b) € V,(R). Prove that f is linear

transformation.

(b) Sfzw wfite QumRital % Jad 999
#I faf@e wd fag =Sl
State and prove Fundamental theorem of

vector space homomorphism.

(6)

]
1|, then find the Eigen

2

If A=

—_ - hJ
(SRR ICR

values and corresponding Eigen values of

the matnx A.

ThT3 / Unit-V

5. (a) e W(F), x § sgeel &1 T afcn wafe

2, fogd R oAwa e w9 A
gfisfaa 8

(p.9)=[,p(x) a(x) dx

el p=p(x) and g=gx) eV

a9 p(x)=x+2, gx)=x2-2x-3 & faC
d Hifae :

@) @9

@)y lpll

(i) l q |l

(Gv) p 3R ¢ F &1 FHT w0

2 2 1
(c) 38 A=|1 3 1 ¥F I " Bl
- 1 2 2
Fid wifse au 3EQ wEitud g
gfger d@ i)
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(b)

()

(7)

11 F'(FY bhe a vecton

space ol all
Polynomials  n

Y i which an
product s defined by

(P.q)- _L]IP(-‘) q(x) dx

where p = p

mneir

(x) and ¢ - gx)eV

then for p(x) = x 4 2,q(x) = x? - 2x - 3 find
) . q)

G0y |ip|

(#i) || g ||

(iv) Angle between p and g

ﬁa,ﬁmmwm V(F)
%Fﬁm%ama,beﬂaﬁ%ﬁﬁm
=

(@, B) = Re(a, B) + i Re(a, if)

If o, B are vectors of an inner product
space V(F) and a, b € F, then prove that

(a0, B) = Re(a, B) + i Re(a, iB)

TH-feaz F efms www w1 sqEm
FTF Vy(R) & UR 9T B - {B1. B> B3}

nwmmaﬁmanmm

By (1,0, 1), B,=(1,2,-2), By=(2,-1, 1D
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“ ) . 1 < 1 ]
Apply the Gram-Schmidt orthogonhzation

process to obtain an orthonormal bﬂ;ﬂ
from the basis B = {B,, B,, B3} of V3(X),
where

By =(1,0,1), B,=(1,2,2), B3=(2, -1, 1)
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