=

2.3: Operations with Functions

s | can add, subtract and multiply functions
e | can divide functions by factoring
e | can perform composition of functions

Operation Definition Example: f(x)=5x, g{x)=x+2 Domain

Addition h(x) = f(x) + g{x) }\(K) = S‘X +X+2 = bx—’{' 2 ZR

Subtraction hix) = f(x) - g(x) hOQ = 9%~ (K*'ZB S & /Z

Multiplication hix) = f(x) ®g(x) I/\()Q: SXOG—Z) =5y 24_ /0% ZE

_f®
Division LRI g(x) h(_)() = X% XS-?/C“Z

Adding and Subtracting Functions

Remember: Like Terms have the same |/ MIG«bLLA with the same W@V\D/"\}S

Do and Discuss
For the functions f(x)=3x*-5x+10, g(x)=x"-6, h(x)=8—4x evaluate and simplify:

1. f(x)+g(x) 2. h(x)+g(x) = F-Yx + x"~Ca
Yx2 ~Sx+¢ 2 _
3. g(x)-f(x) 4, h(x)-f(xy = ¥-Yx + @x +Sx +/ O)
X = +(BX545x +10) S -2 iy D
= £2x% 15X -
Multiplying Functions

To multiply functions, use the O(/'LS‘LM. IOUULI\/L p\/Z) (m\/‘ié
plx)==52, r(x)=2x"+4x-3, g(x)=9-"7x

Ex 1: Evaluate and simplify p(x)er(x)

Y 3
“5X3(2X2+‘H<-—3 - ‘[DKS“ 205 +ISX

Ex 2: Evaluate and simplify g(x)er(x)

G%-?Q(ZKZ%K—B :f%xigbxf-&;t—l%xg——l?(xzulx
c "(1'7&3——102§a+571->< 27



Quick Check:

fX)=2x+1 g(x)= 4x*+x h(x) =x3-5x

A, )+ I(x) B. h{x)— f(x) C. g(x)e fx) o hi(x) .

Z?Q"H + x> -9x )(3—_5"2(\‘:(2;@+f) (_%){24—)&%\_/(_2‘&-* | |( X "SK)
oy 3 N

| X =3+ A= x Iy 4 ™ 4_fo_ X

- 3
C%9+@&?H{YX'§K>
. SR SELHPSEL (PR
Dividing Functions Zg/x ";_‘é; s_ 34 )(lr —-30}(2'-5)1
Dividing is the inverse of multiplication. We use 'QCJ"Q)\A /\-O/ odivide - which-isthe

inverse of the distributive property. (We will do more factoring in Unﬁ’3).

Ex 3: Find % if f(x)=-8x"+6x*+2x and h(x)=2x.
(x

A 2, —Sx 3 = 2% 2
FX> HoX " X - _____Sx _____b)l F—— = ~¢x +3IX+H]

.{»,

Ex 4: Find % if r(x)=12x°-48x%+60x? and p(x)=-6x".

px '

b - > 2 4 3

KO XTI L o X Y X 10
- @ ,__CO 2.
Ex 5: Find % if i(x)==x+5 and ¢g(x)=2x-4. = :_.X_i-.?__
X

9 Zx—Y
There are no common factors to divide out. Be careful that the denominator that remains does not have a
valueof 2L x¥"() . We must restrict that value from our domain.

- X 5

The answer to the division problem is ___ 2 —+f and the domain is X:l'é 2

Quick Check: Ifg(x)=20x"-16x*+4x, h(x)=4x,and f(x)=2x-5

3 v o 2 3_
A. Find ?_E—L; = 2Ot ox® téex Answer X~ X + Domain /E
ny Lf K

, HFX =7
ind hx) L‘(K— Answer Z2X~ ___ Domain >_< ‘7‘L /2-

B. Find —
f(x) 2% -5




Composition of Functions

A function in which the (14 ] 'OM }' of one function becomes the __ /1 OOU" for another.
{Putting one function inside of another function). ‘

The composition of the function f with the function g is h{x)= f(g(x)) . Yousay“ ’F C)‘ﬁg [J_'p X "

The domain of h(x} includes all the x-values in the domain of g as well as values of g(x} in the domain of f.

Ex6: f(x)=4x and g(x)=3x+5

a. Find f(g(5)) b. Findg(f(2) 1 (2) “4(2) =&
gls)= ASDES = 20 9(9) = 3(g) +5 = 24L5
fl20)= 420 ;@ =(29

c. Find g(f(x)) d. Find flglx)) (3)0.—-5)

C_’)(W) = Z(4x) +5 = Y$(3x*r S) 12X +-?/_€’)j__
12X +5 )

e. What is the domain of g{f(x))? /2 f. Domain of f(g(x))? HZ

D‘[}'-mo‘j"“ n X "‘Lo x = O
Ex7: If f(x)=2ux, J’r(.r:)=l , g(x)=\/; find the following composite function and state its domain.
X
a. flh(x))= fC Lf"\) =2 —t/&) - 2? Domain X;é O
S

b. higlx))= ln(\/?) = bomain__ X >0

Do, 1o R a

Given I(.\')=£, r(x)=3x-1,and q(.t)=.\‘2,find: (—l) § 6‘01: l

5. r(t({1/2)- L.y 6.fab) Dy = 30y~ = @

L£(Y5 %
r(2) = 3(2H-t 7 @ 2
7. q{r(x)) R Domain: {
‘6(3)( )= (3 = P lx F 1
!
8. t{r(x)} ‘ T i /3
Ax-1) <

Additional Resources: Textbook: Section 5.3 starts on pg. 346 and Section 6.3 starts on pg.428



