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Exercise 14.1. Let A = {1,2,3} and B = {2,4,6}. Which of the following are func-
tions from A to B? If they are not functions, explain which rule is violated.

(a) Therelation fis {(1,2),(2,4),(3,4)}.

(b) The relation f is {(1,2),(1,4),(2,2),(3,6)}.

(c) The relation f is {(1,2),(3,4)}.

(d) The relation f is {(2,4),(1,2),(3,6)}. @)

Exercise 14.4. Decide which of the following are functions and which are not, giv-
ing reasons for your answers.

(a) Let f: R — R be defined by f(x) = 3x+2.

(b) Let f: R — R be defined by f(x) = 1/x%.

(c) Let f:R — R? be defined by f(x) = (x,x).

(d) Let f: Q — Q be defined by f(p/q) = 1/q, where p and g are integers and
q#0.

(e) Let f:R? — R? be defined by f(x,y) = (x,3). @)

Exercise 14.6. For each of the two examples below decide whether or not the object
so defined is a function. Give reasons for your answers.

(a) Let f:R — R be defined by

(b) Let f:Z — Z be defined by

lifxe2Z
f(x) =< 2ifxis prime .

3 otherwise 0

Exercise 14.9. What is the range of each of the functions below? A picture, when
appropriate, is a lovely addition and is heartily encouraged. It does not, however,
substitute for the real thing. Write out everything explicitly.

(a) The function f: R\ {0} — R defined by f(x) = 1/x.
(b) The function f : Z x (Z\ {0}) — R defined by f(x,y) = x/y.
(c) The function f: R — R defined by f(x) = x> +4x+5. O
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