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B. Sc. (Second Year) Examination, 2024
(Major-T)
MATHEMATICS
(Abstract Algebra and Linear Algebra)
Time Allowed : Three hours

Maximum Marks : 70
qle ;. gl /i @usl & gv RYITER ST Siferg )
Feffia sie @vsl & gmer 3ifehd &1

Note : Attempt all questions of all three section
as directed, Marks are indicated against

sections.
Qug-3
Section-A
(TS Ue)
(Objective Type Questions) 5x1=5
e : gyl I @ IW AT JodH T 1 3
|

2200759 PTO



121
Note - Atrempst alf guestions. Each questios CAITIES
] mark.

I o I e B
Choose the correct answer &

(i) Stz § § =9 W T W 6
@ ([Lww'))
) ({1 ~1}.)
-m ({L.-1}.+)

@ ({1.-Li-i}.)

Which of the following is not a group -
(@ ({Lww], y

® ({t-1.)

© ({r.-1}.+)

@ ({L.-Li-i}.)
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i) G o ¢ g g & A G T E
(a) G’ SEHE B |
(b) ¢ THE A FEHA &
(©) ¢ THmE TE T el
@) G iR g H EEdl W N §HE ©
G and G’ are isomorphic, if G is cyclic then :
Aa) G’ will be cyclic
(b) G’ may be cyclic
(¢) ¢’ must not be cyclic

(d) Gand G’ have the same number of ciements

(i) HAMGTET o & FAERI gfafas T&6—
(a) A & WU ITHYE §
(b) TUF T G SUHYE ©

Homomorphic image of 1 commulative ring is

(a) Subgroup with respect to addition
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[ 4]
(b) Subgroup with respect to multiplication

(¢) Commulative ring

(d) None of these

(iv) awa: @63 aq=" & 68 SuE=—

v)

(a) Eea; Fﬁﬁl BT ®

(b) Yawa: WA T §

(©) fawa: @ Td Tad gl ©

(d) 39 / FE T

Any subset of a linearly independent set is :
“a) Linearly independent

(b) Linearly depéndenl

(c) Linearly independent and dependent both
(d) None of these

afg T & 3 & |t s am fu=-
fir=r €, 79 oTegE WHEY §—

(a) TH AT A %

. (b) okt smegE

(c) Tl 38

(d) e ST 8 &
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(5]
If all the characteristic valucs of a square matrix
arc diffcrent, then it js simular to -
(a) Triangular matrix
) Diagonal matrix
(¢) Unitary nutnx

(d) Onhogonal matnx

'@'U‘,g-“a’

Section-‘B’

(g I T9A) 5x5=25
(Short Answer Type Questions)
Jre - TY g 9 F I97 GT/ FEF YT 5
HFH FT B
Note : Artempt all five questions. Each question
carries 5 marks.
g =iey % 998 G % < IUE5E w1 59 TF
ITAYE BT § die N Had 9ic 9 UH-gl ¥ 3raiag
Bl

Prove that the union of two subsets of a group G is a

subgroup if and only if they arc contained in cach other.
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3rera
Or
Tl

Prove that every group of prime order is cyclic

3. fag wifve fF o G W i W@ w1 9=
giafesol & FaeE & 9iiel TH 998 © |
Prove that the set of all automorphisms on a group G
is a group with respect to a composition of mappings.
AATdT

Or

R 7.6 = G Th TSRS SEEE 8 OSR M
TOE G %1 WHHEE SUEYE € a4 (9% S (H),
quE (7 1 YOG SUEHE B0

If /:G — (G’ bean onto homomorphism and H be a
normal subgroup, then prove that f(H) is normal
subgroup of the group (;”.

4. 9o wd derdl & WHR @l ufeniua wit)
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Detine ring and types of rings.
HaAT
Or
fog sifo fa wdlw it gufasta wea v wrn
¥

Prove that every finite integral domain is a field.

W= e fm w2, 3, 1), (<1, 4, -2) W@ (1, 18, -4)
= T=a gigw @iy 1 (R) J Tawa: =m6@7 &
SIGEN

Examine whether the set of vectors (2,3, 1), (<1, 4. -2)
and (1, 18, -4) is linearly independent or dependent in

the vector space 17, (1)

HaqT

Or

afe 1, @, uw witfia fadr gfew aafe ()

-~

w1 7 Irguiggl ®, wa fag wifa

dim (I, + 1, ) = dim W+ dim W', - dim (W, owy )
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If 177 and JV, arc two subspaces of a cfinite dimensional

vector space 17 (/7), then prove thal
dim (I, + 1, ) = dim I, + dim IV, = dim (};, "o, )
. Tog wifsg fF e dened 7 % He-fa= e

T ¥ de - T g emEi afeen w1 =

Yasa: @=dd gl ¢

Prove that the set of distinct non zero eigen vectors
corresponding to distinct Eigen value ol a lincar operator

T is lincarly dependent.
YAl
Or
T fF R® W T W XfEe HeRew © S

T (X, %05 % ) = (X, + X, 4 Xy, =X, — %, =45, 25, — x,)

3 oforfod §1 SMER B = {0y, 0.0,

&

el

o, =(1,1.1). 0, =(0,1.1), e, = (1,0, 1)
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| %\%HTQH TWWW ”II“,

Lel T be a linear operator on p* defined by

T (x5 X2 .\j,) = (x, + X, + Xy, =X X, —4xg, 2x) - x,)
then find the matrix of 7" with respect to the basis
B={o,, a,}

where

Q, =:(1, 1,1), e, =(0,1, 1), 0, =(1,0, 1)
gus-'q’
~ Section-C?

(S s g ) 4x10=40
(Long Answer Type Questions)

qle : fEwl 9 g % SW AR @ 9 TeE
Tv7 10 3 FT &1

Note : Attempt any four questions in detail. Each

question carries 10 marks.

7. ﬁmwﬁqﬁmﬁamamﬁmaﬁmﬁ
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TR WE H FAE A9 W R g € we
faeim afera: o & R

Define quotient group and prove that the quotient group -

of a cyclic group is cyclic but converse is not necessary
true. ‘

. < W & fau &t w1 wam fafeu qo fag
it |

State and prove Cayley’s theorem for infinite groups.

. THE Wreikal 1 Seeivl gfgq gRenfa sifse g
fag =i f5 af f 998 G = @i § 921 N

e G 1 T9MHI TR § 7@ f(N) 9 G F

JHH SY9YE BRT

Define automorphism with examples and show that if /

is a automorphism of a group G and N be a normai

subgroup of G then f(N) will be a normal subgroup
of G

A ST B B R4 S :

——

PS——

10. 3 £ germ R ® s p W mmeafa ¥, @@ foe
SIS fr gamEmiar &t 318 ker ', R &1 o
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maﬁAmRﬁwﬁ?ﬁ%aﬁ 7(4), £(R)

U
& TorEEe B ¥ |

Let /'be a homomorphism {rom a ring R to aring p!,

then prove that the Kernel of /] ker / is an ideal of R

and of A be an ideal of R then f(4) is an ideal of
f(R).

11. frd gfew guf@ &1 SNYUR = GRUd hifsig q
far wig fafge 9un fag SISl

Define basis of a vector space and state and provc

extension theorem.

": 17, snfa-ga yaa fafey qon fag =il

State and prove Rank-Nullity thecorem.

(3, <qied T =R 4 faemoiig §—

O N
W N N

LT e ey, &
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Show that the matrix A4 is diagonalizable :

N o N
w N R

N
]
AN W




