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1. Define homomorphism, kernel and image and give some examples.

2. Let f : G — H be a group homomorphism. Show that ker f is a normal subgroup of G.
3. Let f : G — H be a group homomorphism. Show that % ~im f.

4. Let f : G— H be a group homomorphism. Show that f is injective if and only if ker f = {1
}.

5. Let f : G— H be a group homomorphism. Show that f is surjective if and only if im f = H.
6. Define ring, subgroup, coset, R/I and ideal and give some examples.
7. Let I be a subgroup of a ring R. Show that the operation on R /I given by
is well defined.
8. Let I be a subgroup of a ring R. Show that the operation on R/ given by

(I"l +I)(l’2+1)= 1”17"2+I
is well defined then [ is an ideal of R.

9. Let I be a subgroup of a ring R. Show that if / is an ideal of R then the operation on R/ given
by
is well defined.

10. Let 7 be an ideal of a ring R. Show that R/ with operations given by
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15.
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17.

(r1+1)+(r2+1)=(r1+r2)+1 and (r1+1)(r2+l)=r1r2+l

is a ring.

Determine the ideals of Z.

Let f:
Let f:
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Let f:

R— A be a ring homomorphism. Show that ker f is an ideal of R.
R— A be a ring homomorphism. Show that im f is a subgroup of R.

R—> A be a ring homomorphism. Show that im f is an ideal of A.

R — A be a ring homomorphism. Show that R

~im f.
ker f f

R—> A be a ring homomorphism. Show that f is injective if and only if ker f = {0}.

R— A be a ring homomorphism. Show that f is surjective if and only if im f = A.



