@ Ch.2 — Functions

Section 2.7 - Combining Functions

- Two functions can be added, subtracted, multiplied, or divided
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Example 1

Let f(x) = ﬁ and g(x) = vx

(a) Find the functions f + g, f — g, fg, and f /g and their domains.
(b) Find (f + 9)(4), (f —9)(4), (f9)(4), and f/g(4)

Solution
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Section 2.7 — Combining Functions @

- For the two functions f and g, the composite function f o g is defined by

(feg)x) = f(gx)
>3l sl &M 2aS Baslg Slaye paARLS S Huidly o 9SS Syl dlI
Example:

f(x) =vxand g(x) = x? + 1
feg=fg)=fx*+1) =yx2+1
by
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Example 2

Let f(x) = x?and g(x) = x — 3

(a) Find the functions f o g, and g o f and their domains.
(b) Find (f © g)(5), and (g > /)(7)

Solution

(@) foq = f(a(x))= (1)
e L
Gof = 9Lf )= > =3
. ® )

) (f,4)(5)= G -3) =5

(5-F) A= ¥ -3 =46
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Example 3

Use f(x) = 2x — 3 and g(x) = 4 — x? to evaluate the expression.

(a) f(g(0))

(b) g(f(0))
(o) F(f(2)
(d) (f e 9)(—2)

Solution

() 9(a)=4-0 = &
F @) = fvy
=2(w)-3 =5
(®) fo)= 2(o)=3 = -3
9 ) = 4 -(=3)
=4-9 =-5

(<) F(2)=12C2)-3

- u -8 =)\

f (£) = 2¢) =% = -

(M (F-3))= Fae-Y)
9(-2)= - (2) =4t =@

f L')('ﬂ) = 2(2)-3 =—%
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Example 4

Let f(x) = vVx and g(x) = V2 — x, find the following functions and their domains
@feyg (b)gef ©fef (d)geg

Solution

(&) {59 = £L9(x))
= f (@)= (o

©) fof £ FR)=(C=) = =
1D: [0,00) =La [==2]
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Problems
-Findf+g,f —g9, fg,and f/g and their domains.
(a) f(x) = x* + x, g(x) = x*?

(b) f(x) =5—1x,9g(x) =x* —3x

(@) f+9= AT A% = 2x A DK
o9 =2hn-x"ox D W
F o =(55% ) ()= > 4% DR
flg = === . ¥/}
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- Find the functions fo g, g f, f o f,and g o g and their domains.

fx) =x%g(x) =x+1

foqg -4 (4 (o)
=) = x 2zl
[DRRTS
3o f = 5 N
= X+
D R
{1 <f(7[(x)3
= () ==
DK
429 = 9(3(x)

=)+ = X +F
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- Find the functions fo g, g o f, f o f,and g o g and their domains.

f) = g(x)=2x~-1

fo§=-((ﬁbd)
_ zx-—\ _ 2x-\ D. ®B/le}

(2=-\)+" 2 x

3°‘f' :3({-(2)3

> _ 22X
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-Use f(x) = 5 — x and g(x) = x*> — 3x to evaluate the expression.
(@) g(f(=2))

(b) f(g(3))

() (fe A1)

(d) (g °9)(1)

(«) f (-2)=5-(-2) =5+2 ="
A(f (-2) =9 (3)
.Y -30) =4-20 =23
(6) 4(8)=3"-3@3)=>»
f oo =fro)= 30 =3
€y F(=1y=5-(-1) =541 =6
fFHECE))=5s-6=—

) j(\) = |L—1L\) = -2

qCq(n)=(2) _2(-2)
= 4 +€ =10
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- Use the table to evaluate the expression.

Ch.2 — Functions

x 1 2 3 4 5 6
f(x) 2 3 5 1 6 3
g(x) 3 5 6 2 1 4

(@) f(g(2)
(b) (f > g)(6)
(© (f o f)(5)

(d) £(5) —3g(6)

(4) 9(2) =5

flam))=f(s)=¢

(>) 5(8) =t
£(98)=f(4) =1

) f(s) =1
Ff(3)) = f(1) =3

(b £ (5) -34L8)

=6 -3 (%)
_l -2 = _¢
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- Use the given graphs of f and g to YA

evaluate the expression.

(a) f(9(2)) AN

(b) (g °f)(4) \\ // 2 P

() (g ° 9)(-2) ON 2/ ¥
(4 ) 5 L g ) =95

7 (5)=w

(b) fL'-I-):?.

9 (z) =5
(¢) SL—'L):. \
%(I) =4
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