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CHAPTER 5 SULLIVAN 9" Ed

5.1 Composite functions

Composition of Functions

Let fand g be two functions. The composition of fand g, denoted f - g 1z the function defined
by( feglx)=f(g(x)) Thedomam of f - g consists of all x m the domain of g for which
g ( x)is in turn in the domain of £ The function f - g is read "f composed with g", or "f of g."

Another way of combining functions beside multiplication, division, addition and subtraction is in the form of
COMPOSITION.

COMPOSITION of one function with another means apply one function f(x) to the output of another function g(x).
In COMPOSITION functions f(x) and g(x) are not commutative [a+b = b+a or ab= bal.

The diagram in Figure 1 is a sort of schematic of the composition of two functions. The ovals
represent sets, with the leftmost oval being the domain of the function g. The amrows indicate the
element that x is associated with by the various functions.

=

Figure 1: Composition of fand g

Ag with the four arithmetic ways of combining functions, we can evalnate the compozsition of two
fonctions at a single point, or find a formula for the composition if we have been given formulas for
the mdividual functions.

Givenf(_r}=272—5m1dg{r}=[[ x+2 ]] find: a (feg)4)
fofg

a (feg)4)
x=4 then g(x) =x+2 > 4+2 // f(g(x)) then f(4+2)> f(6) // f(6) = 2x*2-5 > f(6) = 2(6)*2—5 > 67

a. g(4)=[4+2]=6andso( fog)(4)=f(g(4))=f(6)=67.
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a.  f(x)=x’and g(x)=5r—8

f(g(x))=

thus f(g(x)) = f(5x-8) hence we takes this value (5x-8)"2 or (5x-8)(5x-8) = 25x"2-80x+64

x+1
Let f(x)=| x—2 |andg(x)= T Find formulas and state the domains for:
a. f-g b. gof
Solution:
x+1 -
oo = 3 = s ‘+l
a. (feg)(x) f( 3 ) f(x)=| x-2 | g(x)= 22
_ 1c-|—]>_2
i i (gof)(x)=g(| x=2 |)
_ | Fo2 | x—2 |+1
3 — -
2

8= [(c+1)/ (3)] > flglx)) = f([(x+1)/ (3)) 00 = x2| > g0 =gl b2l

f *g is where the value for g(x) becomes the value of “x”

in ) g *f is where the value for f(x) becomes the value of
in f(x).

“x” in g(x).
f(l(x+1)/ (3)]) = [x-2] = [[(x+1)/ (3)]) -2| =

g(Ix-2[) = [(x+1)/ (3)] > [[Ix-211+1)/ (3)]

[[(x+1)/ (3)]) -2|=> [[(x+1)/ (3)]) =(2/1) (3/3) |

[[(x+1)/(3)]) =(6/3)]

[[(x-5)/ (31

Always keep the absolute value sign.
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Given two functions f and g, the compeosite function, denoted by f ¢ g (read
as " f composcd with g7), is defined by

(f = g)(x) = f(g(x))

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

Evaluating a Composite Function
Suppose that f{x) = 2x* — 3 and g(x) = 4x. Find:
(a) (f = g)(1) (b) (g = f)(1) (e) {f = fI(-2) (d) (g g)(-1)

(a) (f = gh(l) = fe(l)] Tf{”r} = 2.4 -3=29

i 4. o o T |
gl x| 4x Hx) 2 3

g(1) = 4
(b) (g = £)(1) = g(f(1)) Tg[—ljl ? 4-(—1)= —4

flw] = 2% — 3 g(x] = 4=

i 1 .l — |

(©) (f ° fI(=2) = f(f(-2)) = f(5) =2+5" -3 =47

'

L = TR o
1 = fat i: [

(d) (g=g)(=1) =glg-1) =g(-4)=4-(-4) =16

T =5

Finding a Composite Function and Its Domain
Suppose that f{x) = x* + 3x — 1 and glx) =2x + 3.
Find: (a) f - g (b) g= f

Then find the domain of cach composite function.

The domain of f and the domain of g are the set of all real numbers,
(a) (f = g)(x) = flg(x)) = f(2x +3)= (20 + 3)" + 3(2x + 3) = 1

s

fix) = & + Bx

=4 + 12x +9+6x+9— 1 =4x"+ 18x + 17

Since the domains of both f and g are the set of all real numbers, the domain of
f = gis the set of all real numbers.

FConault vour owner's manual for the appropriate keystrokes.
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\MPLE 4 | Finding a Composite Function and Its Domain
4
Supposc that flx) = Y12 and g x) = T—1
Find: {a) [ - g (b) fef

Then find the domain of each composite function.

Solution  The domain of fis {x|x # —2} and the domainof gis {x|v # 1}

. C o . 4 _ | _ x—1 :x—lz x—1
@ if ghr}_ﬂg{x”_f(x—l) 4 4+2x-1) 2x+2 2x+1)
| T — | Tz I
_ | % |
fix) = T 2 ‘-,’|]1_|__._; l-_:' - .
the domainof f = gtobe {x|lx # =1, x # 1}
, B . 1 _ 1 _ x <2 _xt+2
(b) (f » f)(x) = F(f(x)) = I(Ir - 2) TR ae
x+2
fx) = —— Multiply by

The domain of f o f consists of those x in the domain of f, {x|x # =2}, for
which

1
x+2

flx) = -1 —— =2

or, equivalently,

LS
X )

Fl

The domain of £ = fis {x

5
X #F —E..I # —2}

We could also find the domain of [ = by recognizing that —2 is notin the
domain of f and so should be excluded from the domain of f = f. Then, looking

5 ()
at f = f, we see that x cannot equal 3 Do vou see why? Therefore, the

5
domamof f = f is {,1' XF SN F —’2},



