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B.A/B.Sec. (Pt. III)

3125/3175-A-1
. B.AJB.Sc. (Part-III) EXAMINATION, 2021

(Common The faculties of Arts and Science) |
(Also Common with Subsidiary Paper of B.A./B.Sc. (Hons.) Part-1i

(Three-Year Scheme of 10+2+3 Pattern)

MATHEMATICS-I
(Algebra)

Time Allowed : Three Hours Maximum Marks : 40 For Scie
: 53 For Arts
50 For Old Selection Science

No supplementary answer book will be given to any candidate. Hence the candidates should write 1
answers precisely in the main answer book only.

All the parts of one question should be answerd at one place in the answer book. One complete quest:
should not be answerd at different places in the answer book.
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Write your roll number on question paper before start writing answer of questions
v F 3 famd A T 7T W I T saw e
Attempt FIVE questions in all, selecting atleast one question from each unit.
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Unit-1/ V&)
J¢ A Let G beagroup and a’=e; VacG. Then 8hOW that G is an abelian group. (1, 1.6)
art (,,Uﬁ"."mi!'? B2 a’=e; Yae G ™ fﬂ*m‘l & G us et e 1 {

\‘}’ff Define the eyclic group. Prove that every eyclic BToup is abelian but the converse is not always,
- 1 ' 3,9

true. g
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&  Prove that the necessary and sufficient condition for a non-empty subset H of a finite group
G to be a subgroup is that a, b eh = abe H. 4, 5)

mmﬁmmw(;m#mWHWWMﬁ-ﬁmiﬁ
a,b eH = abeH.

JZ. 4 Prove that the order of any integral power of an element of a group can never exceed the
order of the element. (2.6, 3.5)

fag #ifoe fF aqr & fot smaa & quis = #1 w1 s=Fa i Fife ¥ v 78 370 2

n
AB)  Prove that the set An of all even permutations of degree n is a group of order 1'_2‘ (2.7, 3.5)

= mmﬁnm%nﬁWﬂﬂmwAnmw%mm%%l
o
i vé) Prove that the order of every element of finite group is a divisor of the order of the group.
e
é (2.7, 3.5)
< fag wif fo fifva oF & vos smga =1 Sif wE € Fife 3 T o6 2
g
g}‘* Unit-II / 3&TE- 1l
o
g 3. (a) Iffis a homomorphism of a group G to a group G' with kemel K, then prove that K is a
.:.E: subgroup of G. hitps://www.pdusuonline.com (2.6, 3.5)
o . N . N
'8 X {8 GH G W T SRl & Wy e €, o fag st fE f#1 afe Kugg g =
3 I7aE 2
(b) State and prove Cayley's theorem. (2.7, 3.6)
el ¥ 1w B g fag wifag
(c) Let Pn be the symmetric group on n symbols. Then prove that A, the group of even
* permutations is a normal subgroup of Pn. (2.7, 3.5)
an,nﬂﬁmmW%,?ﬁmﬁmﬁwmmwﬁn’mm -
aanTE ¥
4, (a) iffisahn i : i
8 8 homomorphism of a group @ onto a group G' and if the order of a €G is finite, then
prove that O(fla)) divides O(g). (2.6,3.5)
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W Let His the enly subgroup of finite order n iy ypy g0 group G. Prove that H is 8 normal
subgroup. (2.7, 3.5)
mﬁﬁmwua:xahﬂuﬁﬂqﬁﬁﬁﬁﬁaﬂw%mﬁﬁmhnwﬁﬁm
JuEyE ¥

) State and prove fundamental theorem on Homomorphism. (2.7, 3.6)
maﬁ%%mﬂmﬁmmw|

Unit-J11/ ahE-m
&) Prove that the ving (Zp. +p, °p) is an integral domain if and only if p is prime. (4,5.3)
RiT ST 6 a3 (Zp, +p. °p) TF Yt wrr @ afk ol aae af p s B

(b} Let R be a ring. Show that S={xcR : xy= yx: VyeR]} is a subring of R. (4,5.3)
e fs R sam @ fug FHifeTT S=[xeR : xy= yx; VycR} 969 R & 3I9geg &/

6. W) Prove that every finite integral domain is a field. (4, 5.3)
fex w4 w&% aRfim pies w= o 89 @ 2
" Prove that the mapping ¢ {{— M, difined by ¢(a+ib)=[f’b :} is an isomorphism of the
ringt., +, .°)Yin loaring(M +,.% 4,5.3)
7% T F w6 (o M, N bla+ib)= [ b]muﬁm LA IR O T
€T T (M, + ;) ToI@ 2 2
Unit-IV/ g&rd-1v
7. 1) I'rove that a commutative ring with unity is a field if it has no proper ideal. (4, 5.3)
mmhmﬂﬁ%mﬁmwmm%ﬁmaﬁHWmm

() Prove that an ideal of a commutative Ting R with unity is maximal I and only if the quotient
ring R/Tis a feld. 4,5.3) ,
mcm%mmwaﬁmﬁwmlwmw%qﬁﬁg
F7e A3 fav aem R/ UE & 3

8. (a) Prove that every ideal Tin the ring Z of integers is a principal idea]. (4,5.3)
faw =i 6 gl 1 aem (2 +,) T T e $ -

(h)  Prove that the union of two subspaces W, und W of 5 vector space V ig 4 subspace if and only
if either W, = - W,or W, oW b ‘.t
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Unit-V /yard-v

9. (a) Prove that the linear apan L(S) of subset § of a vector space V(F) is the smallest subspace of
V(F) containing S. (4,5.3)

e #ifon & feell wfew wafie ViF) 3 soaeea S99 @& o faggfr L(S), S 9) s e
I V H =Ean IquEfe )

(b)  Prove that every finite dimensional vector gpace has a basis. (4,5.3)
mﬁmﬁmwﬁmmmmmmmmmmm

J’Of- o Let VF)is a vector space and S={v,, v, -, v,] is a subset of same non zero vectors of V. Then

S is linearly dependent if and only if sore of elements of S can be expressed as a
lincar combination of the others, (4,5.3)

wf?.\-'rF)t{mtrﬁmmﬁzéwsm,,vz-,v“}vﬁﬁavmnﬁaffwwm%,!'Ptﬁm
aﬁﬁm%swm:m%aﬁahmuﬁs&wm#mﬁmﬁiﬁmm
T o faq g

prove that

v IfS and T are finite dimensional subspace of a vector space. Then prove that
dim (8) + dim (T) = dim (S+T) + dim (S~ T)
R S vd 1t wfen wafe vl ofifm fit swaaftedt ®, @ fog 3w e
famt (S) + famr (T) = famm (S+T) + st (S~ T)
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