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7. Consider the set f = {(x,y) € ZxZ : 3x +y = 4}. Is this a function from Z to z?
Explain.
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Definition 12.3 Two functions f: A — B and g: A — D are equal if
f = g (as sets). Equivalently, f = g if and only if f(x) = g(x) for every x € A.




&12.1 WSecdle & Sulseelie T LladS

Definition 12.4 A function f:A — B is:
1. injective (or one-to-one) if for all a,a’ € A, a #a’ implies f(a) # f(a');

2. surjective (or onto B) if for every b € B there is an a € A with f(a)=b;

3. bijective if f is both injective and surjective.
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Injective means that for any l

two a,a’ € A, this happens... -~-and not this: .

Surjective means that for

any beB... ...this happens:

1. Let A =1{1,2,3,4} and B ={a,b,c}. Give an example of a function f:A — B that is
neither injective nor surjective.

How to show a function f : A — B is injective:

Direct approach: Contrapositive approach:
Suppose a,a’ €A and a #a’. Suppose a,a’ € A and f(a) = f(a').
Therefore f(a) # f(a'). Therefore a =a'.

How to show a function f : A — B is surjective:

Suppose b € B.
[Prove there exists a € A for which f(a)=5.]

5. A function f:Z — Z is defined as f(n) =2n + 1. Verify whether this function is \ f
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injective and whether it is surjective.
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13. Consider the function f : R? — R? defined by the formula f(x,y) = (xy,x%). Is f
injective? Is it surjective? Bijective? Explain.
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14. Consider the function 6 : 2(2) — 2(Z) defined as 0(X) = X. Is 0 injective? Is it
surjective? Bijective? Explain.
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