January 18 MATH 1112 sec. 54 Spring 2019
Section 2.2: The Algebra of Functions

Let f and g be functions, and suppose that x is in the domain of each.
Then define f + g, f — g, fg and f/g, and use the following notation

> (F+9)(x) = f(x) + g(x)

> (F=9)(x) = f(x) — 9(x)

> (fg)(x) = f(x)9(x)
(D o= 1) oy
<g> (x) = 90X provided g(x) # 0

The domain of f 4+ g, f — g, and fg is the set of all x such that x is in the
domain of f and in the domain of g. The domain of f/g is the set of all
all x such that x is in the domain of f, x is in the domain of g, and

9(x) # 0.
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Example

Let f(x) = > and g(x) = 4x — 1. Find each of
x(4x=1) Uyl - x
a) (fg)(x ?(x)ﬁ(ﬂ : x—ny“"" S) = X+ T %X+2
x
Fw xK+1 X |
(b) 1 (X) -—(,) - - /)
g (A Yx-| X+ Ux
X X
- / - z
() (x=1) Yt «Ix -2
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Question

Let f(x) = 2x? and g(x) = %5 Evaluate (fg)(2) and <;) (1).

a) (fg)(2) = -3 and (;) (1)=-4 (%Y'L\"'F(LY}U’)

Q .2
2 26 ;2”8('
b) (fg)(2):—% and (;) (1) = -1 . 3)
3
f
©\fg)2)=-% and (_)(1)=-4 f our
g z
O E ) ()(” sn %
_ 16 —
@ @@)=% ad (L)1)--1 Ay
|
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Average Rate of Change & Difference Quotients

. ¥y = £x)

(x+h, fix+h))

-1 0 = 1 ] x+h 3

Figure: Consider points (x, f(x)) and (x + h, f(x + h)) on the graph of f and
the straight line through them. This line is called a secant line.

January 18, 2019 4/27



Average Rate of Change: Difference Quotients

Let f be defined at x and x + h for nonzero number h. The line passing

through (x, f(x)) and (x + h, f(x + h)) is called a secant line.
Determine its slope.

Ay ﬁ{w—h\ - ‘FM ‘P(%-«—\r\\ '1{:()4)
Ay _ Ty = T8
Ax xth — X N

Lk (x,£60): (,9)) au Y. -9,
™M =

-X
(x-Hr\) Fix+h)) = (\‘z,‘ﬂz) =

The result is called a difference quotient. It is the average rate of
change of f on the interval [x, x + h].
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Example

N . ooy F(xHh)—f
For h 7é10, construct and simplify the difference quotient w for
\ \ Clear Aha [lackons

Ff ey - . _X_“i\___—_;_%_ Nuﬁ}{o\.) by,
N W
X (x+W)
RS Sansals
i ‘ A\ X(x4W) K (x40
| xtw X\ —
— X (c+)

L o xwn)) — J)Z (% ()
= X4V

h X (x-\—\:\)
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\

X = (x4W)
R o An

oy (x+\W)

x—- x ="
/

W (x)

-\
\I\ % (\L-l’\’\\

S
Kx+W)

-{
- ‘Q’—X“\\ ¥ Ge Cmﬁ%
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Question

The difference quotient [N for £(x) — 3x2 — x is

6x+3h—1

(b) 3h+1

3 —2x + h
© =5

(d) 6x —1

(e) none of the above is the correct answer
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Section 2.3: Compositions

Suppose a spherical balloon is inflated so that the radius after time t
seconds is given by the function r(t) = 2t cm. The volume of a sphere

of radius r is known to be V(r) = 37r3. Note that

» ris a function of ¢, and
» Vis a function of r, making

» V a function of t (through its dependence on r). In fact,
4 2
V(t) = V(r(t) = 577(21‘)3 = %m?

This is an example of a composition of functions.

January 18, 2019

9/27



Composition: Definition and Notation

Let f and g be functions. Then the composite function denoted

fog,

also called the composition of f and g, is defined by

(fog)(x) = f(g(x))-

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 .

The expression f o g is read ”f composed with g”, and (f o g)(x) is read
’f of g of x”.
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Example
Let f(x) = vx —1and g(x) = X+1 Evaluate each expression if
possible.

@ (fog)) = Fq)= f () Fly=T1 =0

NEOREIUERAECY o T2

(b) (gofH(

(c) (fog)(0 %m\ (7 o“) £y - s
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Example f(x) = vx — 1 and g(x) = X+1

Find and simplify the function F(x) = (f o g)(x).

Fioy- & (%(x\\) ?( ) c ‘3_7‘ -\
2- e+ 1)

y;/\ L

s ’):T' : X+ \
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