August 24 MATH 1113 sec. 52 Fall 2018

Section 2.3: Compositions

Suppose a spherical balloon is inflated so that the radius after time t

seconds is given by the function r(t) = 2t cm. The volume of a sphere

of radius r is known to be V(r) = 37r3. Note that

» ris a function of ¢, and
» Vis a function of r, making
» V a function of ¢ (through its dependence on r). In fact,

V(t) = V(r(1)) = gw(Zt)3 - %mﬁ.

This is an example of a composition of functions.
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Composition: Definition and Notation

Let f and g be functions. Then the composite function denoted

fog,

also called the composition of f and g, is defined by

(fog)(x) = f(g(x))-

The domain of f o g is the set of all x in the domain of g such that g(x)
is in the domain of .

The expression f o g is read ”f composed with g”, and (f o g)(x) is read
’f of g of x”.
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Example

Let f(x) = vx — 1 and g(x) = X+1 Evaluate each expression if
p033|ble

(fog)(1 {-\(o&(ﬂ g m) f(:Th-v =0

(b) (fo9)(0) = %(my ‘Q(o-r\\ Flay: T2 -
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Question

Let f(x) = v/x — 1 and g(x) = 2+. Evaluate (go f)(1) if possible.

@ (gof)(1)=0 g (f) = 5(F)

b) (go f)(1) =1
(b) (gof)(1) g o) - oY

o+)
(©O)genm =2

(d) (gof)(1)is undefined

=
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Example f(x) = vx — 1 and g(x) = 15

Find a simplified formula for F(x) = (f o g)(x) and determine its

domain.
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Example f(x) = vx — 1 and g(x) = 15

Find a simplified formula for H(x) = (g o f)(x), and determine its
domain.

Hoa = (598009 5 (£ea) = g (Tx=r )
2

-1 t\

Yo~ méomun/uc Ned X=\ S0 =2 XL

Le also l‘eltu\t‘t X=\ +\ F0 .

\_C we c‘,,\g\&\ e Qﬂ\:o&\\w\

X = +\ =0
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Pren, Yx-1 =~
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Question
The function p(x) =

X3y could be the composition f o g of which
pair of functions?

(a) f(x) = x>, and g(x “3"“3 C(xn\ ("“\ (x+3)‘
(b) f(x) =y and g(x) =x5 F(50a) = J__xwz

_1 = ° ——
(c) f(x) =5 and g(x) = (x +3) Plo60) = “(xrm)S
(d) (a)and (b)

) and (c)
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Section 2.1: Graphing Functions: Increasing,
Decreasing
Some definitions:

Suppose that the function f is defined on an open interval /.

» fis increasing on | if for each a, bin I, if a < b, then f(a) < f(b).
» fis decreasing on I if for each a, bin I, if a < b, then f(a) > f(b)

» fis constanton [if f(a) = f(b) for each a, bin .

Note that going from left to right, the graph of f
» goes upward if f is increasing
» goes downward if f is decreasing
» is horizontal if f is constant.
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Example

Identify the intervals (if any) on which f is increasing, decreasing, and
constant.

P oy defned on (0,9)

10‘5 'mcrwsxn} On
(017‘\ ad o~ (%)

e, (0,2)v(? "'\) i

£ s Atwaﬂ-\"é
on (3,3)
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\S C,.w\d"“\'\' onNn (2)3) .
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