PROOF:

a) Assume that f and g are injective. Take a,be X .

(gof)(a)=(gof)(p)=g(f(a))=g(f(p)). Since g is injective, then f(a)=f(b) and

since f is injective, then ¢ =b. Hence go f is injective.

b) Assume that f and g are surjective. Take ze Z. Since g 1is surjective, then

JyeY:g(y)=z and since f is surjective, then Jxe X:f(x)=y. Hence

z=g(y)=g(f(x))=(gof)(x) ie, gof issurjective.

c) Assume that gof is injective. Take a,be X .

fla)=f(b)=g(f(a)=g(f(b)=(gof)(a)=(gof)(b)=a=b. Hence f is

injective.

d) Assume that gof is surjective. Take ze Z. Since gof is surjective, then
xe X:(gof)(x)=z=>3xe X:g(f(x))=2z. If we define y:= f(x)eY, then we obtain

Vze Z,JyeY: g(y)=z. Hence g is surjective.



