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B. Sc. (Second Year) Examination, 2021
(New Course)
MATHEMATICS
Paper : First
(Abstract Algebra)
Time Allowed : Three hours
Maximum Marks : 40
T : GY @UE [RTER & HIY
Note: Autempt alfl sections as directed.
WUs-HA
Section-A
(FEf ) 5x1=5
(Objective Type Questions)
JT - Gl gvEl F I AU TGF T 1 AF HES

Note: Attempt all questions. Lach guestion carries I mark.

Choose the correct answer : ‘§a

Q
() afz G T ufifma a@@‘\vﬁﬂﬂwr T H|-(C), T TF 998 a(#e)e G w1 Afaa @

yER ¥ fR—
(a) ¢" =a (b) a"#¢
(c) " =¢ d) a" =d’

If ¢ is a finite abelian group and 71 |<(G) then there exist an element a(#¢) € G s.t. :

(@) a" =a (b) a“=e
) a' =e d) o' =da’
(i) %4 fafa wgel & fou geaws wfafasm g—
(a) THHI OElEE
(c) FHSHIA (d) @z Tt
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For abelian group, identity mapping is :

(a) one-one (b) onto
(¢) homomorphism (d) all above
(iti) fordft oqg W eragal & w@yfiaa @1 T g g —
(a) 9F @G TEH (b) w3 wufta W
(c) AT HFHE® TEH (d) TAdgTadl w1

Over a group the relation of conjugacy of elements 1s
(a) Only reflexive relation (b) Only symmetric relation

(c) Only transitive relation (d) Equivalence relation

(ivyafe N T ¢ 1 799 STE Bl 4R ge N dE@—

(@) cla)e N (b) N ccla)

(© cla)={e] (d) ¥ # g
It N 1s normal subgroup of (- and a € N | then :

@) cla)cN (b) N.ccla)

(©) cla)={e} (d) None of these

(v) e f:R> R WW@ T8 gEEEa & e gni—
(a) R &1 399e9 QQ’&) (b) R! =1 I1E=d
() Raﬁwmaﬁr@& (d) R =t TUrsaE

If f:R— R' be a homomorphism function then the kernel of this homomorphism is :

(a) A subring of K (b) A subring of k!
(c) An ideal of K (d) An ideal of K!
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"Hug-d
Section-B
(&g ITE w9 ) 5%2=10
(Short Answer Type Questions)

e ;. gt g gV F IO GfE FAH F9T 2 FHHl &
Note: Attempt all five questions. Lach question carries 2 marks.
. g ¥ wfaem fem fafey v fog =wifew)
State and prove reciprocal law in a group (.

HAT
Or

3l IYEHE| @1 9AE UF IUEYE wa1 €| fog @iferu
Prove that the intersection of two subgroups is a subgroup.
. W % wE @ fafaa v fag wife

State and prove Fermat’s theorem.

HAdr
Or
A & 4 oA Kw?ﬁauﬁﬁi@qq?%_ g fog Fifaw f— -(HK) = (H)(K)
N\ " (HNK)
&
[f / and K are any two i]&&ubgroups of a group G, then prove that : «(HK )= (H)-(K)
O ) (HNK)
1 2 3 N2 3 X
4 ?4%{;1.:[,) | l] 3:[ ;]ﬂﬁl.flﬁ.h’ﬁi a9 AR % A [G R0
< 31 2
: 123 1 2 3 .
I A=[ . B= then find AB, B4 and AB .
2 31 2
HIAGT
Or
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A f:G -G FIE W wmERE ¥ 9 aeG @ fag Fha— f(a)=[f(a)]

If f:G — G’ is a homomorphism on groups and a € G then prove that : ( ') [,f u]}

5. 9fe G % R =9z =, @ fag =ifsa fF— ¢, = {(F;}

If (5 15 a finite group, then show that . C =

foret oE G % s@a & wemrs ) ufenfma S @ fag Fife V(o) #58 G w1 ITEE
Define normalizer of an element of (; and prove that N («) is a subgroup of (;.

6. frdl aema =i @ oeEfeal w1 gdfg O TE qoreTEE g
The intersection of two ideals of a ring 1s an 1deal of that ring,

HIAT
Or

FAG R W 9 9gUel & A=Y H[@Wﬂ R UE % Ay o () a9 7
The set R [.X] of all polynonnal§@ a ring K forms a ring with respect to addition and multiplication of’

polynomials. https://www uonline.com
Q
@ Q us-H
Section-C
(dd I=iE ue ) 5%5=25

(Long Answer Type Questions)
AT . G g F F IH AT TAF T 5 AF F G
Note: Attempt all five questions. Fach question carries 5 marks.
7. A H, G F TS I § W@ a.beG @ Ha=Hb A Ha(\Hb=
If H 1s a subgroup of a group (s and a.b e G then Ha = Hb or Ha(YHb= (.

3794t
Or
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fag #If9C v wvT=a Fife &1 o9 9% g 2

Prove that every group of prime order is cycle.

8. fog =ifau f& ‘ot ofifis w9 & wos swoge =1 @i w9 =i =ifz = 99 26t 27
Prove that ‘Order of every subgroup of a finite group divides order of that group’.
HUAT
Or
Prove the centre of a group G is always normal subgroup.
9. Fell % U w1 F9 famw fag wifau)
State and prove Cayley’s theorem.
HOdT
Or
e f:G— G FE TE AHHING T T/ THB @O AE N Faa ALK = {e] B K, [ H AfE
4
If f:G— G’ is any group homomorphism then £ will be one one iff K= {¢} where K is kernel of f.
10, Tffa ameet T & fou wen wa fatee w fag s
State and prove Cauchy’s theorem for &finite group.
SRR O
§Q§
QS Or
TgE eI, m:ﬁm@aﬂ?mﬁmaﬂzﬁwaﬁmﬂﬁﬁml
Explain Group Autmno%%ism. [nner Automorphism and Group of Automorphism with example.
11, 974] & AT W qa UHE — UF g0d R F T gaei ufdfara fed favm aam 9 geasd
gral 81 fag =ifag)
Fundamental theorem on homomorphism of ring : Every homomorphic image of a ring i1s isomorphic to some
quotient ring. Prove it.
3gdr
Or
YE 43 H gUimE W= A T
Every field is an integral domain.
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