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MATHEMATICS PAPER - II : MTH-232
(A) Topics in Algebra (New) (23116) OR I
(B) Computational Algebra (New) (23117)

(A) Tapics in Algebra {New) (23116) OR

Time : Two Hours [tax. Marks : 40

- Instructions to Candidates :

1. Do not write anything on question paper except Seat No.
2. Answer sheet should be, written with blue ink only. Graph or

diagram should be drawn with the same pen being used for
writing paper or black HB pencil.

4. All questions are compulsory.
5. Figures to right indicate full marks.

1. Attempt any eight of the following.

a) Whieh is identity element for addition in Zn? t

b) Let G = h', d2, di ,.-....a11,a12 = e] ue a group find o(a3 ) ,

c) Define left coset of subgroup H of group G.

d) Prepare additive composition table for H= {0, 5, tO1 wm modulo 12.

e) Let F:G + G' be a group homomorphism. lf xe kerf then f(x) =..........
for xeG.

f, Define group homomorphism.

g) Define field.

h) Define Boolean ring.

i) State Lagranges theorem for finite group.
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ir ..-iar mr rltinlieatiOn Ot COmplex
j) Find generators of G =t1'-f i' 'i) under muttiplication of complex

number'

2. a) Attempt any two of the following'

i) lf G is group then Prove that

1) ldentitY element of G is unique'

r^-^*r inverse in G'
2) Every element of G has unlque

ii) ln the group (zi' x7) find

ii) 'o(4) iii) (3)2

' r', ia a rder the binary oPeration
iii)ShowthatQ=|R_{-}isanabeliangroupur

a*b=a+b+ab,Va'beG'

b) Show that (25, +5) is cyclic group'

two of the fotlowing'AttemPt anY

a) Show that nZ ={nr: r e z} is a subgroup of (a +) where ne N

b)LetA,Bbesubgrglp:ofafinitegroupG.WhoseordersarerelativelyYt 
il# tno* tnai AflB = {e}'

f order 39 is cYclic'
c) Show that every proper subgroup of group o

a) AttemPt anY two of the following

ual addit'ron' Show that
ier (lR' +) a grouP of reals under usi) 

?ilT,'J i'*"4il';(,i=";;;;.rn ,; n*uo homomorphism Find

kerf.

ryclic group is isomorphic to (z'+) the group of

ii) Prove that every infinite c

integers under addition'

iii)Letf:G-rG,beagrouphomomorphism.lfH,isasubgroupofG,
then prove trat t-l(Hl) is a subgroup of G'

b) Define auto morPhism of grouPs

3.

6

2

2
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I5. Let (R, +, ) be a ring and a, b, ce R prove that

i) a'0=0'a=O 
,i

iii) (-a) (-b) = aU

iv) a(b-c)= ab-ac . :

v) (a -:b)c'= ac-bc
:

vi) (-1)a = -a if 1e R

i)

ii)

OR
!

Prove that every field is an,integral domain.
l

Prove that every Boolean ring is a commutative ring'

4

4

**********
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(B) Computation;,al Algebra (New) (23117)

€T€q - 048 /04e

Time : Two Hours Max. Marks : 40

lnstructions to Candidates :

1. Do not write anything on question paper except Seat No.

2: Answer sheet should be written with blue ink only. Graph or
diagram should be. drawn with the same pen being used for
writing paper or black HB pencil.

3. students should note, no supptement will be provided.

4. Atl questions are compulsory.

5. Figures to the right indicate iull rnarks.

6. Use of calculator is not allowed.

81. Attempt any eight of the following.

a) Define order of a group.

b) .!10 is Euler's totient function then find g(g)

c) ln the group (z +) of all integers explain whether the set of all odd
integers is subgroup of (z +) or not.

be the subgroup of {212 + 12) then find the coset

e) State Fermat's theorem.

Define an lsomorphism.

Consider (z +) be the additive group of integers and G ={1, -,l, i, -i} be

a group under muftiplication. if we define g : Z + G as 0(n) =in V n e z
then find kernel of g.

d) Let H=t0,3,6,9)
H+4.

s)
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Define minimum distancb of an encoding function e: Bm -+ Bn m < n.

Define a group code

Fill in the blanks
An (m, n) encoding funclion can detect k or fewer errors iff minimum
distance of e is at least

2. a) Attempt any two of the following.

i) Show that G =lR-{1} is an abelian group underthebinaryoperation
a.b=3-b-3b VabeG.

tf G h a $u.p $cfi ffi # =eVa, b e G then show that G is abelian.

ln the group (z? xz) find

a) (g)2 b) (4)-3 c) 0(3)

4. a)

tn any group G prove that the identity element is unique.

.'Attempt any two of the following

i) Prove that every subgroup of a cyclic group is cyctic.

ii) Let H be the subgroup of a group G prove that

FL=Fbiffab-1 eH

iii) Find remainder obtained when 3s is divided by 11.

Attempt any two of the following.

i) Let G be an abelian group and f :G + G be a map defined by

f(n) = x-l Vx e G then prove that f is an isomorphism.

h)

i)

i)
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iii)

2

8

b)

6
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ii) Let f :G -+ G' be a group homomorphism then defue kend d.t-d

show that ker (f) is subgroup of G.

iii) Prove that homomorphic image of a cyctic group is qrcrc.

b) Consider (tR +) be a group of reats under usual addition and g:R -rll z
defined by g(n) =x*2 vxelR then checkwtretherg is a rromomodur
or not.

5. a) Let e be an (3 S) encoding function defined by 4
e(000) =00000 e(100)=01010 e(001)=11110
e(101) = 10100 e(010) = 01101 e(110) = 00111
e(011) = 10011 e(111) = 11991

show that e is a group code. How many enors will be detct

b) Compute :

OR

a)

Let H=

be a parity check matrix determine the (2, 5) group code.
,

#s
im
'{

1

[1 0 0l [0 1 1l,l3;:l'lt:;l
Lr 1 1) Lo o o_l

,[rll.[;]?l
Lo 1J

1101
0-1 1

100
0 1 "0
001
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b) Consider the (z,4\.group code defined by : ' '

following,words relatlve to maximum likelihood decoding function.

ii) 1011.

iv) f 001

E5r€qi 048/049

i) 0or 1

iii) 1111
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