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(104104107, [10+ 10+ 10+ 10],[ 10+ 10 + 10]

Consider Zy, , ‘the ring of integers modulo n’ . A typical element of Z, will be denoted by
[z]n, standing for the residue class modulo n containing z € Z . Prove that there exists a well-
defined homomorphism ¢ © Zs — Zyo defined by o({z]s) = [bz]io . What is the kernel of this
homomorphism 7

True or false ? Prove briefly if true, provide a counterexample if not :

{a) If o{G) = n , then of{Aut(()) = n! .

(b) If G is abelian then so is Aut(G) .

(¢) ¥ G is a finite simple group, then each non-trivial homomorphism of ¢ inte G is an auto-
morphism.

(d) There exists a non-commutative ring £ with the property that 2 =z forallz € R .

Let R be a commutative ring with multiplicative identisy. Define VR € Rby
VR={zeR|z"=0forsomen > 1}

(a) Show that +/R is an ideal of & .
(b) Prove that VR C kereg for any homomorphism ¢ : R — S, where S is an integral
domaijn.

(¢) Determine +/R/VER .
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Consider Z,, , ‘the ring of integers modulo ' . A typical element of Z, will be denoted by

[z]., standing for the residue class modulo n containing ¢ € 7 . Prove that there exists a well-

defined homomorphism ¢ : Zy — Ziy defined by o{[z]4) = [ba]io . What is the kernel of this
homomorphism 7
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True or false ? Prove briefly if true, provide a counterexample if not :

(a) If 6{G) = n , then o(Aut{G}) = nl .

{b) If G is abelian then so is Aut(G} .

(c) If G is a finite, group, then each non-trivial homomorphism of G into (& is an automorphism.

-’='f'f|=|a (d) There exists a non-commutative ring R with the property that t? =z foralle ¢ R .
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Let R be a commutative ring with muitiplicative iéentitj}. Define VR € R by
VRE={zeR|z"=0forsomen 2z 1}

(a) Show that v/R is an ideal of R .
(b) Prove that VR C kerp for any homomorphism ¢

domain.

{¢) Determine W/ R/IVE .
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