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Midterm 1, March 4, 1996
Instructor: D. Gokhman
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1. (20 pts.) Suppose R and S are rings, f : R→S is a ring homomorphism, J is an
ideal of R and I is an ideal of S. Prove or disprove:

(a) f−1(I) is an ideal of R.

(b) f(J) is an ideal of S.

2. (20 pts.) Suppose R is a commutative ring with 1.

(a) Prove that the set S of units of R forms a multiplicative group.

(b) What is the multiplicative group of units of the ring Z× Z?

3. (20 pts.) Prove that an ideal of Z is a prime ideal if and only if it is generated by
a prime number.

4. (20 pts.) Suppose R is a commutative ring with 1. Prove that if I is a maximal
ideal of R, then I is a prime ideal of R.
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