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1.      (c})    Define .a groub.  Prove that in a group  G, left and right cancellation laws

hold true.

(a)    Show that the  set

G -([:   :],GeR,o±o)

is  a  group under matrix multiplication.

2+5.5

7.5
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(c)    Describe  each symmetry in  D3  (the  set  of symmetries  of an  equi.lateral

triangle).  Also  construct  its  coresponding  Cayley table.                      3.5+4

2.      (c!)    Let G be an Abelian group and H, K be subgroups of G. Then prove that :

HK  =  {fafe ifa   €   H,  fa   €  K}

is.a  subgroup  of G. 7.5

(a)    Define order of an element in a group G. Find the order of each element

in  the  group  U(15)..

(c)     State  and prove  One-Step.Subgroup  Test.

2+5.5

2+5.5

3.       (a)     Define  a  cyclic  group.  Let   |c!|   =  30,  then  find  <cb26°>,  <cL17>,  <cE18>  and

|ci26|,    ]czl7|    and    |c}18|.

(Z,)     Let   c¥  =

1.5+3+3

Compute  each  of the  following  :

(!)        chB.

(Zf)     .Pcx

(Ziz)   o(or)   and  o(P). 2+2+3.5

(a).1   Let  G  =  S3  and  H  =  {(1),  (13)}.  Then  find  left  and  right  cosets  of H

inG. 7.5
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4.     ®    Let  G be  group  and  H  be  a  subgroup  of G.  Then  for  cE,  b€  G,  either

a      ciH=bHorciHr`bH=¢.                                                                                        7.5

(a)    Prove that the center Z(G) of a group G is a normal subgroup of G.  Let

H  =  {(1),  (12)}.  Is  H  normal  in  S3?                                                               4+3.5

(c)    Define  kernel  of a  group homomorphism a  :  G +  a.  Show that Her  ¢\

is  a  subgroup  of group  G.                                                                              1.5+6

5.      (c»)    Find the unity in the ring {0, 2, 4, 6, 8} under addition and multiplication

modulo  10.  In Z6,  show that 4 I 2  (4 divides 2)  aid in Z8, show that 3 I 7

(3  divides  7).                                                                                                                 2.5+5

(a)    Define  characteristic  of -a ring.  Prove  that  characteristic  of an  integl.al

domain is  either  `0'  or prime.                                                                      2.5+5

(c)     Show  that  eveiy non-zero  element  qf Z„  is  a  unit  or  a  zero  divisor.

7.5

6.      (tz)    Describe  the  factor  ring  Z/6Z.  Is  Z/6Z  a  field  ?  Justify.

(a)    Determine  all ring homomorphisms  from Z7a  to  itself.

(a)     Prove  that  the  only ideals  of a  field  F  are  {0}  and  F  itself.                 7.5
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