Perform Function Operations and Composition

Operations of Functions

Let fand g be any two functions. A new function h can be defined by performing any of the
four basic operations on fand g.

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

h(x) = f(x) + g(x)

Addition OR
h(x) = (f + gXx)
h{x) = f(x) - g(x)
Subtraction oR
h(x)=(f - gXx)
h(x) = f(x)* g(x)
Multiplication OR
h(x) = (f » g)(x)

3\
Division h(x)=% o h(x) =(i (%)

9/




Given f(x)=2x°-5x-3 and g(x)=x°-4x+3, perform the indicated operations.

1. (F+g)x) 2. (f-gXx)

3. g(x)-f(x) 4. (gefXx)
f(x) 2]

5. — 6, X
9(x) [f ( ]

Composition of Functions: the process of combining two or more functions to

create a new function. It is a process through which we will substitute an entire function
into another function.

The compoesition of o function g with a function fis h(x)= g(f(x)) , which can also be written
as [gn f](x). This is read aloud as “g of fof ¥,

To write the new rule g (f (x)):
To Evaluate g(f(x)): 1. Plug in the rule of  (x) into every x in g(x).
1. Find the f(x) value (the output), 2. Simplify.

2. Put the f(x) value into g(x) to find g(f(x)).
** The OUTPUT of f(X) becomes the INPUT of G(X) **



Given f = {(1,2) (3,4) (5.4)} and g={(23) (43 (6.1)}, evaluate the composition.

7. [feq)f?)

PIGE) 9. [gof][y) 10.

[F=s](e

Given f(x)=x+7, g(x)=x"-3x+6, h(x)=4x-1, evaluate or perform the composition.

11. [hog](2)

12.  h(f(-10) 13, h(gx))

14. [goh](x)

15, h(f(g(x))]




Function Operations
Domain & Range

Domain: Possible values for ____ that you may put into a function
The domain will be UNLESS: (only 2 exceptionsill)

* X is in a Denominator
« DENOMINATOR CANNOT BE

Specifically x # 0

* X is under an Even Radical

s  THE RADICAND CANNOT BE Therefore x 2 0

1 1
Ex1 Perform the operation given that f(x) = 4x2 and g(x) = —9x2, State the domain of the resultant
function,

o) fO)+gx) () fx)-gtx) ’ ]
Domain: Domain:

e
Division:

1) Plug in the functions
2) Factor each one separately
3) Cancel out any common factors
EVERYTHING in the parentheses must cancel- not just one part

Ex2 Perform the operation given that f(x) = 4x* + 8x and g(x) = x + 2. State the domain of the
resultant function,

) alx) b)  f(x)
f(x) g(x)

Domain: | Domain:




Ex3 Perform the operations given that f(x) = 2x and g(x) = 3x* - 5.

¢ flg)

'F(g(x}) =

d g f(x)

g - f(x)=

Ex 4 State the domain of the following functions.

5

d d(x)= 711-=x

a f(x)=x—j—3 “ ™ s

b. hix)= 2:; : T o= F{‘i

¢ k(x)=v2x 9. 1) =+/2-3x
h. g(k(x))




Perform Function Operations and Composition

Operations of Functions

(rasv \*av\“’)

Let f and g be any two functions. A new function A can be defined by performing any of the

four basic operations on fand g.

. , Example:
Operation Definition £(3)=5x, glx)=x+2
h(x) = F(x) + g(x) W)= Sx + X+
ddi °° (h=txr)
Addition Hx) = (F + 9)0) h)= bx+2
h(x) = f(x) - g(x) h&x)= 55)(" (x+a)
Subtracti o8 = Sk=%—=2
acnen hox) = (F - 9)0x) f AT T
- h(x) = F(x)® 9(X) | h G = Sxe (x+a)
. : e - A
Multiplication h(x) = (f * g)(x) (l'\(x) = Sx*+ lO})
\ nx)= Sx
Division h(x) = % ox h(x)=[§ (x] ( 2]

Given f(x)=2x?-5x-3 od g(x)=x?-4x+3 , perform the indicated operations.

1L U+ 2 935,352 U3
FLU)+g0x) = 3ya _ i,D

2. (F-9N0) =ay-5y.3- 4y Y +3)
$00-900) = 25383 -4 9x-3

T30 = ¥_x -6

3. g0 - )= tys3-(2P-Sy-3)
9 O)-5()= 53~ Yx43 - A+ Sx +3

( 3(!)'7’()(): -—)(2.,_)( :(a)

(

4.  (g*f)Xx)
§00-£6 = (x T3 (R x-S x-3 )

3ll(>=’ﬁ:; gxi%{j"’*iox""‘lz +exX ISy~
b \

- - a "l_l 3 a-
ol * =13y %3)& 3x ﬁ

-~J

) (0 _xd5x-3
9 x3dx43 "

3 (2n+l
“3)(%-1)

8. [2)(,);_&1&3__,( (x=1)
! INSx3 " (x4) (ax+1)

FOO  Ax+l
9i)~ -1

Axt-loy+x -3
ax (x-3)+ 1 (x~3)



Composition of Functions: the process of combining two or more functions to
create a new function. It isa process through which we willn entire function

into another function.

The composition of a function gwith a function fis h(x) = g(f(x)), which can also be written

as :g f](x)_ This is read aloud as "g of fof X" resolbant Linadbivin
To write the new mi€ g (f (x)):
To‘EvnluuTQ g( f(x)): 1. Plug in the rule of f (x) into every x in g(x).

1. Find fhcif(x) value (the output). 2. Simplify.
2. Put the f(x) value into g(x) to find g(f(x)).

~* The OUTPUT of f(X) becomes the INPUT of §(X). **

Given f = {(1,2) (3,4) (5,4)} and g~ {(2, 3) (4,3) (6,1)}, evaluate the composition.

7. [fed]? -~ Je ofrd) 9. [gof]) 10. [f-g](6)
Hg(w) 2(§C1)) $(q(Q3)
hu £0)=2 W=l
¥(3)= Q)= V) =

Glgap= | L&g Fon=3)  [(FE9=9)

Given f(x)=x+7, g(x)- x' - 3x+6, h(x)=4x-1, evaluate or perform the composition.

11, [ha gl(2) 12.  h(f(-10)] 13.  h{g(x))
h( (.3) F1e)= -1o+71=-3 h(Xa-Bx-y(.)
et T ) ST S T

%(3)2'*‘5*‘9:'4 = - 1R3-)z-13 = Yy-1ax+ay -

h("h: q(,_”_,z,s

~— —— -

5S(©= ©) +71
08 rw
14. [g-h](x) @xs.  h(f(gtn))
3(n () = gLux-1) h(F(x2-3%+Q)

3 N{X3-3x+L+T
(‘-\x-l)a—.i('-lx-n)-;-(‘ h (x4 ";:"' '3)>

- “Sx+I13)—
T30 = tex*-20x + 10) 4yd-1ax+Sa-|
@C&Cxﬂ) = Yy iax +5l

N




Function Operations
pivision, Domain & Range)

Domain: Possible values for _X_ that you may put into a function

The domain will be _(_';1:_"%_\“55: (only 2 exceptionsil’)
X
)

» X isin a Denominator

. DENOMINATOR CANNGT BE 2410 specifically

» X is under an Even Radical
« THE RADICAND CANNOTBE_&=O  Therefore x20

1 3
Ex1 Perform the operation given that f(x)= 4x% and g(x) = —9x2. State the domain of the resultant

function. Flx)=y Jx 9)=-9Ux
P £(x)+ g(x) T e gk
QUX + (-9UK) YWx - CUX)

| EOrg)=-80%) T&-3 0= 137%)
LD:MN X206 eor EO"O) Domain,_ XZ( or Eﬁ;w)

Division:

1) Plug in the functions

2) Factor each one separately
3) Cancel out any common factors
EVERYTHING in the parentheses must cancel- not just one part

Ex2 Perform the operation given that f(x) = 4x° + Bx and g(x) = x + 2. State the domain of the
resultant function.

7 )

o) ﬁ; ~ qx;::h::x( 2 : b) gﬁ=4¥it§x=4x(x ¥a)
B g z B pae
@ x+a 20 9u).:: +3d+0
X% -, X‘:#‘?X\#‘q Domain:

(- =) v(-a.0)0 (o) N2, -a)u ],

Domain:




Ex3 Perform the operations given that f(x) = 2x and g(x) = 3x* = 5,

9 @00 = ¥ [ 352.5)
= 2'(3x2-5)

o7 - T

P -

t(g(x)) =
‘Qomaln: X EIR ¢ L‘”‘TD

d)

g f(x)y(bax__'li__
Domain: l 6.2 or C' °O|°OB

g - f(x)
3 (5)) =

Ex 4 State the domain of the following functions.

a fix)== X=-350O
&
B 8-

D: =0 DocE o)
c. k(x)=Eo) AX>6 :

s - X *
D: (-==3)u(3 0 D' (-=>29)u(a=9)
b. h(x)sQ_é:D 37\+“):',£O f. /(x)= vy 0
g 24

s - T A-3%.20

(’D: RFEET
D: (- ,-a)uc-a.a)v(%q.@l

T

m -3x2-2
or DixXe £
. o("— 3
| D: c-o’°°> D: (-=°)37
ity S G gk e
ki o ‘-237_3 % 2, ]C:TS(\J:(X)
N 1 =% FO/D: %L | = glicl))= 2~
=¥ 36 \D:(=+,)
I#\/
" IXzo




