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ITEP (B.Sc. B.Ed.)
11 Semester Examination 2025
MATHEMATICS PAPER
DCMA-203 : Abstract Algebra-1 (Major)
Duration of Examination: 3 Hours Max. Marks: 70
aila &t afy: 3 goer quIfs: 70

Instructions to the Candidates:

aiiemed & forq (397:-

Questions paper is divided into two parts viz A and B. Part A consists of 10 compulsory questions which are
short answered. Attempt questions from Part B selecting at least one question from each unit. Answer limit is

300 words. The marks of each question are given against il.
uv7 93 37 3R T <)yl & qenfora & 1 yrr-31 § 10 sifFard 99 € S rgS@ac® 8 | YP1-o 4 g4 55 4 9 U
Y9 &1 59 %14 g IR gHTd | SR GIHT 300 15 & | Fedah FI % b T 3TfHA & |

023
Part-A / HWIT-3f
1y s the set of all natural number forms a group with respect to usual multiplication? Justifly your
claim.

|I‘v/

ot WAt A wvsTat F7 g Ave o (Usual Multiplication) 3 swsd § U 79 (Granp) FATT
2) Define and differentiate order of an element and order of a group, with an example
P AF (Element) 1 797 (Order) sz A9F (Group) FT 7 (Order) afrenitra Fier 4
v T T
2y Coive the vondition under which the union of two cubgroups is again a subgroup.
© 5 TRy s et Y SUEHET AT SH0 09 O ITHEE 20T
4 ﬂd the cosets of H = {1, -1} in the multiplicative group (G =1{1,—-1,1,—i},x).

WITE "HE (G = {1, —1,i,—i},x) T 3AgE H = {1, -1} & =19= 19 zﬁmza
53 Define Format’s Theoremn on groups.

#1E (Groups) 97 w8 1 w¥7 (Format's Theorem) Ifearfim $15m
5 W ha is the order of the subgroup of even permutations in the permutation group of n synbels?

i TATE T #awg @9g (Permutation Group) ¥ 39 #9579 (Even Permutations) ¥ SYEHE 57 F7F 514
7y Define is a cycle and write the identity element in the permutation group S4.
T T (Cycley 51 wirsfaa FInT & ww= w9z S, # 7o0g 997 ([dentity Blement) Fitawm

-4 a normal subgroup with an exampie. Is trivial sub"roup {c* always a normal subgroup?
o T 3993 (Normal Subgroup) &1 afostiirg F5 o7 v gargon S5m0 3237 477 2usyy e} 2470
AT gAAEE BT 87
9) Deline Kernal and Range of a group homomorphism.

TE ARFTA (Group Homomorphism) F1 F59 {Kernely 3fiT 719 (Range) Tivwmids #1T9m)

State the third isormorphism theorem for groups.

rEEhT I

sl

10 3
= F B g awETT 987 (Third Isomorphism Theorem) f578m,

Part-B/ HIT- &
Unit-I/ §HTE-1
173 @) Show that order of every element of a finite group is finite and less than or equal to
the order of group.
e % e fiffa 998 (Finite Group) F 9995 77 &1 #9 (Ovder) AT grar 2 i sy T wm 5
HTTEY TTEEH T GET 8
) I the set of fourth voots of unity an abelian group? Discuss.

AT TAET F =197 9o (Fourth Roots of Unity) FT 99T Tafay 1z (Abelian Group) 27 =t #7frm

OR / 3HYdT
aw that every cyclic group is an abelian group. Does the converse hold? .Jus fif\, OUT ATIEWET
= £ wrirT wdm gz (Cyclic Group) UF UM 957 (Abelinn Group) BT §1 00 o3m
=T e £7 w7 =T i et Te A
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by Dretine the center of a group and show that the inverse of the inverse of any element m A group
i+ U ceement tself,
f9 272 (Group) 97 ¥% (Center) wiosmia 15 27 fmmsw & Bt oft a0 1 =15y =1 =1=0m
(Inverse of the Inverse) Tf]’ Aeq ZraT ES

Unit-I1 / §BIS-11
12 o) show that order of every subgroup group of a finite group divides order of group.
amze B Praft 210 =g (Finite Group) ¥ T80T ITHE (Subgroup) F1 #9 (Order) T8 ¥ F47 51
Bty Fra7 5
b) Shew that the relation of congruency in a group G defined by a = b mod (H) if and only if
ab'1 € H is a transitive relation, where H 1s a subgroup of G.
ZVI}T -1.'-1\1Iu=1/31u’)d {1. RITE R AT ',PTTFF'JTS?T? {Transitived
Ty 2 L H st AT T'T'{Tj_
OR / 3ydQy
a) Prove the set Py of all permutation on n symbols is a group of order n! under the product of
permutations.
firg 13 F 5 it 97 R F997 (Permutation) T FHFF £, #9770 & T (Product of
Permutations)  #A3tE n! 7 9147 99 31
b) Define Right and left Cosets, and are they always identical? Justify your C]qim
Y {lug'hﬂ v AT (Left) A299E (Cosets) F1 airarita £ a7 ¥ gHem a5 7 37 29

= 37 Hiier At
Unit-IT1 / §$TS-111

13) a) Prove that a sub group H of a group G 1s normal subgroup if and only if the product of two vight
(left) cosets of H in G 1¢ again a right (left) coset of H in 6.
iz F1faw gz 6 %7 omgE A AT 7Y (Normal Subgroup) 8, 7 AR FTA 73 47 6 5 /0 7 0
7T (Right) 7 77 (Left) 7271 (Cosets) F7 WAEA 67 & 4 %71 U 270 (Right) 71 770 (1eft) 75797
=
b Define internal direct product and external direct preduct with an example o m‘*

r—r}" {Inml naly Jﬁ'(m {External) 771 T0TFA (Direct Product) F7 FHOamieT -_ﬂﬁm AT TE

J

OR / 3iydar
Stite and prove the fundamontal theorem of finite abelian groups. ‘
AT THRET T (Finite Abelian Group) 3 93 %ZW\' (Fundamental Theorem) {&T #=
TATEA £TTAT)
023
Unit-IV / §BI§-1V

14) &) Is the map ¢: (R, +) — {(0, %), ) defned by ¢(x) = e* , for all x €R a group
igemorphism? Justify your claim with proper description.

FIET 2 (R, +) — {(0,00),) F# @(x) = e*, 7 x R F for7 afrarfiw 3, a9z #9=r (Group

Lsomarphism) £7 23 =aven & wrr s 377 1 @By St

b} State and prove Cavleys theorem,
FTAT W 9T (Cayley’s Theorem) Ffar =i fog Ffrm

OR / 3Uq1

a) Show that the nemcl of group homomorphism ¢: (G,#;) — (H,%,) is a subgroup of (G.«;).
Frarzu B 7z Zietiey o: (G,+;) = (H.xp) FTFAF (G,%,) FT TF IT99E £

h) Sate and prove first 1aomorphlsm theorem (fundamental theorem of homomorphism) of groups.
AR T TEAT AE9AT 9i7 (First Isomorphism Theorem / Homomorphism % 4+ fgia) Hifam 7
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