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You probably learned that a function f : R — R can be repre-
sented by a graph, and that there is a vertical line test to determine

whether or not f is a function ( See Figure . Which condition in
the definition corresponds to tBRo%&rtical line test? Why?
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When you define a new mathematical concept, it's always a good

idea to think about it and pose questions. Of course, it's also a good

idea to answer those questions, if you can. We now turn to some
questions that we find interesting. See if you can think of some

questions on your own.
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0 fASBRGHTH: ranf=B, iff. YyeB, IxeA, {#15
fx)=y
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0 fASBRBEEH: Vye ranf, 3lxeA, H15 f(x)=y
iff. VX, X,€A, X #X,, N f(x,) #f(X,) iff. ¥VX,,X,€A,
A (%) =f(Xp)s TUIX,=X,0
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f:R—>R, f(x)= -x?+2x-1

fZ R, f)=Inx, syt G
f:R—>Z, f(x)=LxJ, ji5T |
fiR>R, f(xX)= 2x-1, X5t
f:R*>R*, f(x)= (x?+1)/x
0 R f(x)22, MR IESEEX, AX)=A1/X)
F:RXxR—>RxR, f(<x,y>) = <x+y, x-y>, X,
FINXN—>N, f(<x,y>) = | x2-y?|
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1 2 3 1 2 3 1 2 3
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Given functions f : A - Band g : C — D with ran(f) € C, we
can define a third function called the composite function from A
to D. (We will usually call this the composition, rather than the
composite function.) This composition is the functiongof : A — D

defined by (g o f)(x) = g(f(x)).

) Let R be a relation from A to B and § be a relation from B to C. Then we can define
arelation, the composition of R and S written as SoR. The relations SoR is a relation from the set A to the
set C and 1s defined as follows:

If ac A,and ce A, then (a,c)e SoR if and only if for some be B, we have (a.b)e R and
(b, (.')E S.
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