4.4 Determining Restrictions on Composite Functions

Given the functions fix) = —— and glx) =

explicit equation for each mmpomtc function below, then state its
domain.

a) glfix)) b) f(g(x))

SOLUTION

a) For g{flx)):

In g(x) = x" — x, replace x with ;

gfix) = (x = )x - (x 1 2)

The domain of flx) = %isx #2
The domain of g{x) = x’ — xisxeR.
So, the domain of g{f{x)) is x # 2.

b) For flg(x)):
In fix) = ;2 replace x with ' — x.
fuﬁx» - - w2
The domam of glx) = x’ — xisxeR.
The domain of f(x) = x;—z isx # 2
So, glx) cannot equal 2; that is,

Determining a Composition of a Redprocal
Function and a Quadratic Function

«' — x, determine an

X —x#2

X =—x=2%0
x+Dx—2)%#0
So,x # —landx # 2

So, the domain of f(gfx)) isx # —landx # 2.

The results of Example 2 can be verified by using graphing technology.
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Check Your Understanding

2. Given the functions
fla) = X 1 3 and
glx) = ¥ — dx, determine an
explicit equation for each
composite function below, then
state its domain.

a) diftc))  b) flgbd)

Q
)9(x) = x* - 4x
7 t
1 L
xt3 xXt3

Xt
g(F)=573) - "7

D: x#-3
b) f(x)= —

t_qx

f(g(x)) =

x+3

x*-4x +3 =(x-1)Xx-3)
= 0 when x=1,3

D: x#1,3
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Check Your Understanding

3. Given the functions f{x) = \/x
and glx) = x* — 4,
determine an explicit equation
for each composite function
below, then state its domain.

a) glftx))  b) flglx)

o) g(w = ;&""’
X
R = (1) - ¢

= x-4

D: x%0

b) f(x) = \ff
x* -4

F(ge) = x4

x*-420
X2y
X 22 or X<€-2

D: x<-2 or x22
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Example 3 Determining a Composition of a Radical
Function and a Quadratic Function

Given the functions f(x) = /x and g{x) = —«' + 2x, determine
an explicit equation for each composite function below, then state
its domain.

a) g(f(x)) b) fg(x))

SOLUTION
a) For gl f(x)):
Ing(x) = —x’ + 2x, replace x with /.
gflx) = —(vx)' +2vx
gflx) = —x + 2%
The domain of fix) = Vxzisx = 0.
The domain of g{x) = —«" + 2xisx=R.
So, the domain of g{fix)) = —x + 2/xisx = 0.

b) For fig(x)):
In f(x) = /%, replace xwith —x* + 2x.
flglx)) = NEr T

The domain of g{x) = —x" + 2xisxeR.
The domain of f(x) = xisx = 0.
So, g{x) cannot be negative; that is,
—X + =0
£ —=2x=0
Solve the corresponding quadratic equation.
X=-2=0
x(x—2)=10
x=0orx =2
Choose avalue of x = 0,suchasx = —1.
Use mental math to substitute x = —1inx’ — 2x = 0.
LS. =13 RS. =0
So, the interval x = 0 is not the correct interval.
That means that 0 = x = 2is the correct interval.

So, the domain of flg(x)) = 4/ —«" + 22is0 = x = 2.
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The results of Example 3 can be verified by using graphing technology.
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Tivo functions that form a composite function may be determined by
working backward.

Consider the quadratic function: h(x) = 2(x — 3)" + 1

To write h(x) as a composite function f{g{x)), first identify a function of
x contained within h(x).

The binomial (x — 3) is a function of x, and can be written as:
gx)=x-3

Then hix) = 2(g(x))* + 1

Replace g(x) with x to get: f(x) = 2x" + 1

So, flx) = 2" + 1 and g(x) = x — 3 form the composite function
flglx)) = 2(x — 3)" + 1.

The function f(g{x)) = 2(x — 3)" + 1 can be considered as a composite
function in a different way.

Consider g{x) = (x — 3)",then f{g(x)) = 2g(x) + 1

Replace g(x) with xto get: flx) = 2x + 1

So,fix) = 2x + land g{x) = (x — 3)" form the composite function
flgx)) = 2(x — 3)' + 1.

Writing a Function as a Composition
of Two Functions

Check Your Understanding
For each function, determine possible functions fand g so that ) )
= flg(x)). 4. For each function, determine
y possible functions fand g so
a) y =$ b)y = (3¢ + 1)* that y = f{glx)).
ay=kx-2
SOLUTION b) y = +3 + x
a) Let flg(x)) =$ b) Letflg(x)) = 3¢ + 1)*
1ot Replace 3x* + 1 with x. (x)=x3 - =x-2
Replace x mtl;x. ] Then, g(x) = 3 + 1and a) fF(x) ) 3()()
Then, = d = Ao A
en, gx) and fix) = 3 fix) = x b) F0= 1% 3‘)‘):3”

Assignment : p.31¢ #6,10
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