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1.
(20%) Let  be a finite abelian group and . Let the order of  be  and the

order of  be .

(1)
Prove or disprove:
(i)

If , then the order of  is .

(ii)
The order of  is  (L.C.M. of  and ).

(2)
Show that  contains a cyclic subgroup of order .

2.
(20%) Find all homomorphisms  for the given groups:

(1)
. (  is the cyclic group of order .)

(2)
. (  is the symmetric group of degree .)

3.
(15%) Let  be any complex  matrix. Show that  is nonsingular. (

 where  denotes the complex conjugation and  denotes the transpose.)
4.

(15%) Let  be a commutative ring in which every element  satisfying .
(1)

Show that  for all .

(2)
Show that every finitely generated ideal in  is principal.

5.
(15%) Let  be a right artinian ring, . Show that the matrix ring  is right

artinian.
6.

(15%) Let  where  is transcendental over the field . Let ,

where . Show that  is algebraic over  with degree



.
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