MATH 3360 Exam |1 August 9, 1994

Show your work for each problem. Y ou do not need to rewrite the statements of the problems
on your answer sheets.

1.

Let(124) e S, (@ Find |[<(124)>|. (b) Find[S;:<(124) >].
(c)Find<(124)>(132).

Let G be afinite group and let a,b € G. Prove o(a'ba) = o(b).

Construct a complete subgroup lattice for Z ¢

Prove (Z,, @) ~ (Z5", o).

Prove or disprove: Z,XZ, = Z,XZ,XZ,.

Which of the following subsetare subrings of the given rin§®

(a) R=M(2,2) with the usual matrix addition and matrix multiplication.
S={Me M(2,2) | detiM) =0}

(b) R = Z[x] with the usual polynomial addition and polynomial multiplication.
S={pe Z[x] | p(0)=0}.

Find the characteristic ®& (a)R=2Z;xZ,. (b)R=2Z,xZ..

Prove: Ifa>bandb >c, thena>c.

Suppos® : C - C is a ring isomorphism such tigk) = x for allx e R. Suppos@ is

not the identity mapping. Prowi) =-. (Hint: Suppose th#&ki) =a + bi and then use
the fact thab preserves both of the ring operations.)



