Combining Functions

Just like we can add, subtract, multiply, and divide numbers to
create new numbers, we can do the same for functions. We can
create new functions by combining functions using these
arithmetic operations.

Given functions f and g, we can create new functions : The sum
f + g, difference f — g, product fg, and quotient g. These

functions are defined as follows:

Sum f + g
(f+9)(=z) = f(z) + 9(z)

where x is in the domain of both f and g.

Difference f — g
(f —9)(=z) = f(z) — g(z)

where x is in the domain of both f and g.

Product fg
(f9)(z) = f(z)g(z)

where x is in the domain of both f and g.

Quotient 5
f __ f(=)

(g)(x) = 4(x)

where z is in the domain of both f and g, and g(x) # 0

*Notice that the domain for all of these combinations are restricted

to values of x that belong to both of the functions that have been
combined.



Example:
Let f be the function {(1,2), (2,4), (3, 6), (4, 8), (5,10)}
Let g be the function {(1,0), (2, 3), (3,4), (4,6), (5,9),(6,11)}

(f4+g)(2) = FLI+4la) =4+d =7

(f-g () = Fl&)-gl) = 1079 = /

Ga@w = Flu)qy) =(8)(s) =47



Let f(z) =22+ 1 and let g(z) = /z + 2.

Evaluate the following:

F+9)2 = £FRY+9Q) = §1d =7

Fto@ = FO+F&) = KX xR

G = AR ) =(F)R) = 19

Goa@ = Rl 400 = (2D (TR

i(z) = ;(OZS - __‘é:- = Blt
g 9(z) Vv
fy = F) o ¥ Jox >-2




Definition:

Given a function f and a function g, the function

S composed with g "f o g", is given by: (f o g)(z) = f(g(z)).
The domain of f o g is all real numbers x that are in the domain of g
such that g(z) is in the domain of f.

Example: Let f(z) = %4-3 and let g(z) = %

Evaluate the following:
i L - a2
(fog)(2) = f‘fﬁ“’zﬂz FL3] T 4+3 7
 sipeol = 03] = L =
(fog)(z) f[ge0] <] ,;l? 43 %ﬂ
= _X_
IX 1+
(gof)5) = 4LE@)]= q[L] =1 =7
7 #
Gof@) = 4L A)] =qlss] = -
X +3
= %X+3

What is the domain of fo g? X # -3 , ¥ 10

and X £ 'J-L
What is the domain of g o f?
X#&-3 ,X#D



Example:
Let g(t) = 3V and let h(t) = t?

t+1

find (gon)2) = 9Lk = gL4] =
find (hog)(2) = rCga] = RCVE] =

find(goh)(t) = 9 [rnee)] =4 C£2]

2 4/ ") |
= (e
é{éﬂ'*d{l\

e

find (hog)(t) = hl_géiﬂ hil ‘ZT.?

/ JVZ'J . 20
-z
£ Ht+/ s

Am 74!




Example:
Let f be the function {(3,4) (4,5) (5,7) (9,3)}
Let g be the function {(1,3) (2,9) (3,7) (4,3)}

Find the following:

Gogyy= F£L90] = £L3] = ¢
(fog)2)= FL9 Wl = #7971 =3
(fog)3)= FLg8)] = £07] = WA Aefinat

Decompose the function f(z) = 2(z + 1)? + 2 into a composition
of two functions.

Le 6(,():)(1"/ ) hix) = 2x%+RQ

ey = RG] =(hrg)(x)

3
24/322+1

two functions. 3

Lot wlxd = IxPel | A0S T
gix) = hlwio] =(how)(x)

Decompose the function g(z) = into a composition of




