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Part A

Answer anY ten quesfions'

Each quesiio n carries 2 marks

1. Check whether usual multiplication is a binary operation on the set C '

2. write two exarnples for non structural property of a binary structure (S, *) '

3. Define order of a grouP'

4. Define the symmetric group on n letters' What is its order?

5. Define the left regular representation of a group G'

6. Define even and odd permutations' Give examples'

7. Define the alternating Eroup An on n letters' What is its order?

8. check whether _f , (R, +) -+ {2, +)defined uv /(r) : Ltrl, the greatest integer ! r is

a group homomorPhism or not'

Show that ,5r' is not a simple group when n) 3'

Definea}acommutativerinEb)aringwithunity

Let R be a commutative ring with unity of characteristic 4 Compute and simPlifY{ a -h tl

fora,b€.&

i:

9.

10.

11.

12. lv'lark each oi the following trr-le or false'

a)A ring homornorphlt* 6 t R -+ H carries ideals of R into ideals of .B

b) A ring homomorphtsm is one to one if and only if the kernel is { 0 }

Part B

Ansvter anY six quesfions'

Each qrrestion caries 5 marks'

{1 0x2=20)



21
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13. prsve that (Qf ; *) is e.group, where r. is defined by a * b: a,,bl1 ''-' "-' '' l'

14. Find the quotient g and remainder r when 38 is divided by 7 according to the division

algorithm.

15. Find all orders of subgroups of the group 26 '

.l6.Provethateverypermutationoofafinitesetisaproductofdisjointcycles,Expressthe
(t 2 3 4 5 6 

' 
*)inSsasaproductoftranspositions.

permutation a :l \s o 4 1 8 2 5 T)

17. State and prove the theorem of Lagrange"

1g. show that composition of group homomorphisms is agarn a group homomorphism'

1g. Prove that the factor group of cyclic group is cyclic'

20"Provethatlr,{n(R)isaringwhereMn(R)isthecollectionofallnxnmatriceshaving
elements of R as entries 

'

Let N be an idear of a ring R. provethat 1: r?*+ -B/-ll givenbv r(r) :r+N is a ring

homomorPhism with kernel N.

(6x5=30)

Part C

Answer anY two guesfions.

Each quesfio n caries 15 marks

22. Let G be a group with binary operation * .Then prove the following:

a)The left and right cancellation laws hold in G '

b)The linearequationso * *:bandy* 0: b have uniquesolutionsr and yin G'

where a and b are any elements ol G '

23. 
1. Let .FJ be a subgroup of a group G. Let the reration -' be defined on G uy

a NRb if and only iiab-r e ff. Tnen showthat -3 is an equivalence relation

on G. what is the cell in the corresponding partition of G containing a e G?

2"Let H be the subgroup < pl >: {po, pr} of s3. Find the partitions of ,s3 into

leftcosetsof}r,andthepartitionintorightci:setsof}r.

24. Let H be a subgroup of a group G. prove lhal aHbH : abV defines a binary operatton

on G lH if and only if H is a normal subgroup -r:f G' Then furthere show that if H is a normal

subgroup of a group G then Gl H is a group. underthe binary operation aHbH : abH'

25. a) prove that the divisors of 0 in zn arethose nonzero elements that are not relatively prime

ton.
b) Find the divisors of 216

c) Prove that Zp , where p is prime has no divisors of 0'

(2x 15=3CI)


