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MATHEMATICS PAPER - I : MTH - 232
A) Topics in Algebra (New) (23116) OR /

| B) Computational Algebra (New) (23117)
P. Pages : 4 ‘

-A) Topics in Algebra BT - 143

(New) (23116) ‘
Time : Two Hours : Max. Marks : 40

Instructions to Candidates :
1. Do not write anything on question paper except Seat No.
2.  Answersheet should be written with biue 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 supplement will be provided.
4.  All questions are compulsory.
5. Figures to the right indicates full marks.
; 4 Attempt any eight of the following. ‘ - 8

a) Which is identity element in (28', xg) ?

b) Let G={1-1i -i} be amultiplicative group for {2 = —1 find 0(i).
S » 0G) _.,
c) IfHis subgroup of finite group, G then E(H_) = !

d) Prepare multiplicative composition table for 28' i

e) Define isomorphism of groups.
f)y  Define kerf.

g) Define Boolean ring.

h)  Define integral domain.

i)  State Euler's Theorem.

j)  Find the generators of group G = {1, —i, —1,<Ai } w.r.t. multiplication of
~ complex numbers.

2. a) Attemptany two of the following. e o 6

i) LetG={A:Ais non-singular matrix of order n over IR}
show that G is a group w.r.t. usual multiplication of matrices.
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ii) LetGbeagroupanda,b,ce Gprove that -
)  a-b=ac=b=c
i)  b.a=c-a=b=c

i) In (Zg, +g) find

)2 i) (2)° iy (2)
b) Show that (Zs, +5) is cyclic group. s 2
3. Attempt any two of the following. , ; 8

a) Prove that non empty subset H of group Gis subgroup of Giff
| abeH=ab 'eH

b) Show that every proper subgroup of group of order 65 is cyclic.

c) Findthe remainder wheh 3319 is divided by 7.
4. a) Attemptany two of the following. \ , 6

) lLetg= {a a2 as...a'l a'? —e}beacyclic group of order 12

generated by a. ~'Show that f:G — G defined by f(x) = x4V xeG
is group homomorphism.

i)  Prove that every'finite cyclic group of order n is isomorphic to (Z,,, +)

iii) Letf:G— G beagroup homomorphiSm prove that kerf is subgroup of G.

~b) Define automorphism of group. = , 2
5 Inring (Zg, +g, Xg)
- find :
i) zerodivisorsin Zg i) multiplicative inverse of 4
iii) additive inverse of 7 i) (-T) xg 3
V) (-7)+63 | vi) unitelementin Zg. ~ 8
' . OR :
i) Prove that every finite integral domain is a field. i 4

i) - Prove that ring IR' is commutative iff

(a+b)? =a? +2ab +b? - ' | )4
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B) Computational Algebra
(New) (23117)

Time : Two Hours Max. Marks : 40

Instructions to Candidates :

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

2. Answersheet 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 supplement will be provided.
4. Al questions are compuisory.
5. Figures to the right indicates full marks.
6. Use of calculator is not allowed.
1. ~ Attempt any eight of the following. , 8

i)  Define order of an element in a group.

ii) Inthe group (Zg +g) fiﬁd (3)72

iii) Define cyclic group.

iv) LetH={0, 2, 4,6} be the subgroup of (Zg +g) then find the coset H+ 3.
v)  Define an Isomorphism.

vi) Consider IR* be the group of all +ve real numbers under multiplication

and (IR+) be the additive group of real numbers. If we define #:IR" - IR

as ¢(x) =log(x) V x € IR + then show that ¢ is a homomorphism.
vii) Letx=1011101 andy = 0101010 then find §(x, y).

viii) Define parity check code.

ix)  If minimum distance of an encoding function is 3 then how many errors
will e detect.

X)  Fillin the blanks.
Everygroupof........... order is cyclic.

2. a) Attemptanytwoofth.efollowing,. g ' 6

i) Show that the set of integers Z forms a group under the operation
a*b=a+b+1 VabeZ. ‘

i)  Show that every proper subgroup of a group of order 77 is'cyclic_
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iii) LetGbeagroupand aeG, neZ then prove that (30)4 = (3—1)" :

b) Provethatevery cyclicgroup is abelian. ‘ | 2
3: vAttempt any two of the following. - : ~ . 8
i)  State and prove Lagranges theorem. '

ii) LetH be the subgroup of a group G prove that
i) Ha=Hbiff gp-1cH i) aeH iff Ha=H

iii) Using Fermats theorerﬁ find remainder when g% is divided by 13. |
4. a) Attemptany two of the following. ' | , 6
) Letg= {ég a a?,....a'"1a'? =e be a cyclic group of order 12. f:G > G is

defined as f(x) = x4 ¥ x e G then prove that f is a group homomorphism.

i) Letf:G— G beagroup homomorphism then prove that kernel of fis
asubgroupof G

iii) LetGbeagroupand geG bea fixed element the mapping ¢ G->G

defined as ¢(x) = gxg‘1 v x e G then show that ¢ is an isomorphism.
b) Prove that the homomorphic image of an abeliah group is abelian. 2-

8. . a) Consider (2, 6) encoding function 3532 _}BS'definéﬁ by €(00) = 000000

e(10)=101010 ¢(01) = 011110 e(11) = 111000
How many errors will e detect. ' ‘ 4

by Consider (2, 4) group code defined by e(00) = 0000 e(10) = 1000 e(01) = 0111
e(11) = 1111 decode the foliowing words relative to maximum likelihood
decoding function. ’ 4
i) 1010 i) 0101 - i) 0111 iv) 1101

OR

a) Let e:B™ — B" beagroup code then prove that minimumdistance ofeis
the minimum weight of non zero code word. | 4

[ 1

1

b) LetH= ; be a parity check matrix decode thé word 0101 relative to

|

- O O -

L0

maximum likelihood decoding function. ' 4
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