1.4 composite functions comp.notebook September 14, 2015

1.4 Building Functions from Functions

Let f(x)=x* and g(x)=-/x+ 1
D Goo ., ) C—I,OO)
Find the following and give the domain

of each new function. Qex=n
frg = x"ed X G- 1))
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When combining functions, the composition fog is
denoted:

(£:2)(¥) = fg(x))
- feo

The domain of fog consists of all x-values in the
domain of g that map to g(x) values in the domain of
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Ex.1 Let f(x)=2" and g(x)=./x. Find fog(x) and gof(x)
and. Verify the functions fog and gof are not the same.

(p )
Loy, 2% Dicwossd 9O=IX Lowo)

«Pog(x) 90{(") = 9(ch"))

= f(o9xd) R Fo = Q(’Z )

_ r\ - 0,6 - \‘ x
-i(x> =< 2('o°)o<9

The domain of fog is defined for [0, ).
The domain of gof is defined for (-c0, ).

We could also verify graphically.

e Repet ExA4 for

Le) = 2% L) = K
(- =0, ) (- ,0)V (0,20)
foqogy =2 ( £ )™ oy - —
90 N < ) 9fa- ——
-
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e il

.2
Find fo2(2) and gof(-3) given f(x)=x’+2x - 1 and g(x)=x - 4

Fogeo a2
- foed) = F(x-2) = glfod)
= L) g (£(-3)
= f( 2-w) L (<) = (3T +)-)
. - O-6-1
= £ DL
= (—172-?1(—1) i 9°((9) 9(v) ==y
= u-y-! < v
TRY
Find gof(4) and fog(-2)
given f(x)=/%-3 and g(x)=3x2-12
9efed fogq (-2
~9(fdy Y (9))
'F(‘-f) 2—0;61_\\3 9(’1) — O
A=) - -9 Fro) = =>
Ex.3

Find the domain of the composite functions grfandfog
given f(x)=x?-1 and g(x)=+/x

, — Cow)

C~o00) s

gef= J(F) Foy-fioon)= (" -1
K = Xl

o,00)

TRY

Find the domain of the composite functions gofandﬁg
given f(x)=1/(x-1) and g(x)=+/x.
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Decomposing Functions

Ex.4 If h(x)— 5 +4(x* - 9)°

that h(x)=f(g(x)).
Lk G = X =9

{‘CX) =

X\.lex

T

TRY If a(x)=—2(* -1
X

that h(x)=f(g(x)).
Lt o O<)=

ﬁ(x)‘— —ZX—)—I—X

Lex GO = cosx
g(x) =

L“i K Q- h(x)—/p(?
) = 3\ 2><“L—(\ —+)

Let go= | 2x—4) —

pax¥:3><+r

find functions f(x) and g(x) such

+x2—1 find functions f(x) and g(x) such

< a7+ X

/(\/‘3 K@(&w&‘ (f’l/f \’VCX)"

0{ Lf/l’ 3CX)2 XL
l
%CX?: x_q ./_LL(X-‘?)

cos %
(= Lcae)
I (4C)
—Poc)=<5’)’<x
o) )~ <
%4
W?(X’:o&z‘("’f
<
L6902 %l +1
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Using Implicitly Defined Functions

Ex.5

Describe the graph of the relation 9x 2 - 12xy + 4y2 = 16.

TxE 1=y Ly~ =16

(NN \

2(3»3(1\-\) éx_ 2_‘9>7:: "
Rx-v)-tu

3x2g=l4 o 3Ix-2g=—%
<Y = Ddxt+4 - = Bdx - b
3=§x—2 Y = Zx+l

2

Ex.6
Describe the graph of the relation x 2 + 7y2=84.
’.2- gox; — Xl—"f TYH A\
9 e ‘—%_X‘L +Yu ﬂ_

Y=zt —C\ X
\

Ex.7
Describe the graph of the relation x+3|y|=9

S [Vl= =%+
1=~ x+3
_9‘ ’?’;X—c-3 y:-‘(_?)»\’_fg)
Y- Fx =%
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' Average Rate of Change of Functions

The average rate of change of a function is defined by:

M= slops = I E‘l_ﬂ‘i— _
X2-%) AX
Avgrate of change=  £() - £ce)
b -
>
Yo Co
y,——wf(ﬁ)

So the average rate of change is the slope of the SECANT
line between x = a and x = b on the graph that passes
through the points (a,f(a))and (b,f(b)).

Ex.8
Find the average rate of change of the for the function
f(x) = x2 + 4 between the following sets of points:

a)x=2andx=6
b)x=5and x=10
c)x=aandx=a+h ’CO’)"

£e)= 6" +u
q) H\JJKOC: ‘CC'o)‘gCﬂ) - 4o
b-a 1((1): 20+l
= 40-§ =7
© —2
= 32
L‘,
b Pyy roc - 4"(.:2 :&ﬁ;)
lo-s°
lou;’&q (I!(*): K44

=ls,

S, Pve o = F (a+v) - Cca)

ath—a
L (athty @ﬂ

G4 b
atchchaxh® :Q;'}/'Z.o\h+hﬂ'4-% *,0\{—/
at flahth' "
—  Zahxh®
n
= 2124 h~
nw T
= 2o+
Ex.9 —_—

Given g(x)= -7x + 2, and f(x)=2x + 3 find the average rate
of change of each function between x=aand x=a + h.
Discuss with your neighbor what you notice about the
average rate of change for each function and the two
given equations.

Puo ROC  _ —H(awh) 42 (T 4D
Ky @ — Y

o+h - o
_ —3Fa —Fht2 +Ha-?
|5
= =34
2N
{'\lﬁ Ro<
_r(&) = ;2&4—3
Z(Q—r"ﬂ"'.s ._tza-ri)
e - -
A+h— &
- 2a£lin+3 =223
-
= 24K
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