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1. [1, Exercise 4.1] Let Q = 1 > 2 > 3 . Find the projective
cover and the kernel of the projective cover of each of the following
representations of ().
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2. [I, Exercise 4.2] Let Q@ = 1 —— 2 —= 3 . Find the projective
cover and the kernel of the projective cover of each of the following
representations of ().
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3. Let A be a left artinian ring, and let e be an idempotent in A/rad A.
Show that there exists an idempotent €’ in A such that 7(e’) = e, where
m: A — A/rad A is the projection map.
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4. Let A be a left artinian ring. A morphism f: M — N of A-modules is
called right minimal if any morphism h: M — M satisfying foh = f
is an isomorphism.

Let f: P — M be a surjective morphism of finitely generated A-
modules, and assume P is projective. Show that f is an essential
epimorphism if and only if f is right minimal.
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