[06-12-04-T11-E]
Composition of functions

m Composition

Suppose
u=gkx)=x>+1,and

y=fa=vu.

Then y is a function of # and  is, in turn, a function of x. So, ultimately, y is a function of x. We compose a new func-

tion, f o g, from the two functions fand g. We call this new function the composition of fand g, and we write it like

this: fog.

foy

You can also picture the composition of fand g like this

. [
X—> 4 —yu + >
L— s o
X—————> {oq [%’Y

£ (a0x)

In this example,

v=(fog)(®) = fgx) = f*+1)=vVx2+1.

& Def. Given two functions f and g, the composite function f o g is defined by
(fog) (x) = f(gx)

Where 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 f.
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= Example 1

For /: f(x)=x*+1andg:g(x)=3x—7.find fogandg o f.
Solution
fog isdeﬁnedbyf(g(x)).f(g(x)):f(3x—7):(3x—7)2+1:9x2—42x+49+ 1=9x>-42x+50. D =R.

g o f isdefined by g(f(x). g(f(x) =g(x* + 1) =32+ 1)-7=3x>+3-7=3x>-4. D=R.

Notice that f o g # g o f. Composition of functions is nof a commutative operation.

The order of the composition matters.

= Example 2
If /)= Vx and gx) = V2 —x . find fo fandg o f.
Solution
(fo /) = (/) = f(VT) = Y Vx = VX . The domain of f o f is [0, c0).

(gofNx=g(fx)=V2-f(x) = \/2—\/; . What's the domain of g o f'? Vx is a real number when x > 0.

V2- Vx is a real number when Vx <2=>x < 4. Thus, the domain of g o f is [0, 4].

Many times, you will need to decompose a function.

= Example 3

If A(x) = (x + 5)%. find functions fand g such that 7 = f o g.
Solution

g(x) =x+5 and f(x) = x*.
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= Example 4

If h(x) =2 x> -3 and f(x) =2x+ 1, find the function g such thath = f o g.

Solution

h=fog=hx)=f(gx)=2(@gx)+1
h(x)=2x2-3

0,2 (g(x)+1=2x>-3.
Solving for g(x), you get

g(x) =x?-2.

You should check this answer:

fg)=2(x2-2)+1=2x2-4+1=2x>-3.OK.
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