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Abstract Algebra

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section—A
(@us—1W)
Long Answer Type Questions

(& 3T uve) (2x19=38)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.

e wue'w H Ui (05) < g ueE e T E, uee
¥ & faw S+ (19) 3w freifa €1 frenfiat ==
T G Had & (02) YA & W A T

1. Define group. Show that the set G = {mzjm is fixed
integer and Z € Z (set of integer)} is form a group with
respect to the operation addition. Is this group is abelian

group or not.

gz ! aitwrfea wifse) feemse f& 9= G = {mzm
iy quier § R z € Z (quifoi =1 Tg==a)} G
AN & WY Th TS Al ¥ WS Tk STSfed

T8 T A T
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2. If G be a group and H is the subgroup of G. Then

prove the following statement are equivalent :

(@) The subgroup H is normal in G

(b) Forallae G, aHa'! c H

(c) Forallae G,aHa!=H

Iaf G TH ¥9g § 3R H, G &1 TH 9T &, a1 fog
ifse frefafed ®oa g9ged © ¢

(31) STEgE H, G # 9M=I §

(9) ®fia e G,aHa! c H

(W) 9fta e G,aHa!=H

3. Prove that the set A, of all even permutation of degree
n!

n forms a group of order 5 with respect to the

permutation multiplication. Also show that the set A, of

all even permutation on four symbols {1, 2, 3, 4} is a

finite non—abelian group of order 12 with respect to the

operation permutation multiplication.

fog =ifst f& n o@ & @t Ui (Even
n!
2
g, Ufem o & el gg oft femme fF 9 et
{1, 2,3, 4} W |t GHAEA w1 =T A, HH 12
T WA, $-3felferad 98 7, IR=d [0 G & e |
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4, Iff : G —> G’ be a isomorphism then prove the

following :

(@)

(b)

©

afe f

The f-image of the identity € of G is the identity
f(e) of G'.

The f-image of the inverse element a of G is the
inverse of f-image of a i.e., f(a™!) = [f(a)] L.
The order of an element a of G is equal to the

order of its image f(a).

: G > G' T gu&ual (Isomorphism) ¥, @

frefafen 1 fag wifsT :

(@)

(b)

©

G & dcH% A99d e kI f-yfdafaws, G’ 1 dcaqeh
3eFE e ¥ (3Fgtd, fe)=e') |

G & Tl fo9a a & Ufaa™ =1 f-yfdfors, a &
f-gfdfers =1 gfqem 81 (1afd fa!) = [f(a)] ! |
G o o€l s/ a &1 %A (Order), 35 Afafer
f(a) & %A P SR BaT |

5. Prove that finite integral domain is field.

fag Fifse % g 9a g9ees 9id (Finite Integral
Domain) T& &3 (Field) & g1
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Section—B
(Tvs-w)
Short Answer Type Questions
(1Y I T9A) (4x8=32)
Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are
required to answer any four (04) questions on ly.
dE:  wuE ‘w’ ¥ eme (08) @Y Swd wed e W™ §,
Y W99 & forq amms (08) ofeh fwifia €1 forenfersi
I TTH 9 Hadl |/ (04) T & SW 4 T
1. Prove that the function, f : N — N such that f(x) = X2, is

one-one but not on-to.

fag &IV foh ®e f: N — NSl f(x) = x2 510 gRkenfoa
¥, TH-T& (one-one) & W =B (onto) -T&l ¥

2. Define the following : Subgroup, Abelian group, Cyclic
group and Symmetric group. Also provide their suitable

example.

frefafea =1 aftwfa *ifST @ 3T9gg  (Subgroup),
aefer §9g (Abelian group), i ¥H8 (Cyclic
group) 3R TAMA ¥HE (Symmetric group) | WY &
3T ITYH e off S
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3. Prove that identity and inverse element in a group are
always unique.
fag =T & fodl w8 & d@ms 9@ (identity
element) 3R Ufde™ 199 (inverse element) Hed
sfgd™@ (unique) B T

4.  Prove that the intersection of two subgroup is always a

subgroup.

fag =ifee f& <1 B'Cl'{:l&?l 1 HafIs3 (intersection) Hed
T ITIYE B

5. Find the order of each element of the group (Z, +¢).
Also prove that (Z, +) is cyclic group.
R (Zg, +¢) % Y 31999 1 A (order) A hifoT |
Tg 4t fog wifsT f (Z, +,) T =shE 98 (cyclic
group) T

6. Define range of homomorphism. If f : G — G’ then

prove that range of homomorphism is subgroup of G'.

TSIl T IRER (range of homomorphism) gRrfoa

Hifsl Aafs f: G > G TH FHE FHASIA (group

homomorphism) ¥, @ fag Hifs fF 3@ ey =

IRER, G’ &1 T SUHHE (subgroup) Bl Tl
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7.  Prove that every group is isomorphic to a permutation
group.
fag =ifve f& 9= g T shH9d 998 (permutation
group) & faT TH&W (isomorphic) BT 1

8.  Show that the set R = {a+b~/3 |a,b eQ} is a ring under
the usual addition and multiplication as binary

composition.

=T fF 9= R ={a+b3|a,beQ}, amm= am
3R T Gfswensit & @Y 9o (ring) ST T
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