Types of functions

Exponential and Logarithmic Functions

X Exponential Functions \

X Logarithmic Functions




Exponential
Functions

f(X) = (1/2)




Exponential Function

/

The function defined by
f(x) b* (b!0, bzl)

IS called an with base b and
exponent X.

The domain of fis the set of all real numbers .




Example

X The with base 2 is the function

i 2"
with domain (- f, f).

x The values of f(x) for selected values of x follow:
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Example

X The with base 2 is the function

i 2"
with domain (- f, f).

x The values of f(x) for selected values of x follow:




Examples

x Sketch the graph of the exponential function f(x) = 2~

Solution

X First, recall that the of this function is the set of real
numbers .

which




Examples

x Sketch the graph of the exponential function f(x) = 2~

Solution

X Now, consider a few values for x:

lithat 2* approaches zero as x decreases without bound
at y =0.

ermore, 2*increases without bound when X increases

Bty "y

X Thus, the of f is the interval (0, f).




Examples

x Sketch the graph of the exponential function f(x) = 2~

Solution

x Finally, sketch the graph:




Examples

x Sketch the graph of the exponential function f(x) = (1/2) *.

Solution

x First, recall again that the of this function is the

— ext, putting x = 0 gives y = (1/2) © = 1, which is the y-

x for which




Examples

x Sketch the graph of the exponential function f(x) = (1/2) *.

Solution

X Now, consider a few values for x:

at y =0.

X As before, the of fis the interval (0, f).




Examples

x Sketch the graph of the exponential function f(x) = (1/2) *.

Solution

x Finally, sketch the graph:




Examples

x Sketch the graph of the exponential function f(x) = (1/2) *.

Solution

X Note the between the two functions:




Properties of Exponential

Functions

/" x The y=b*X (b>0,b e hasthe )
following properties:

ltsdomain is(— f, f).

ltsrange is(0, f).

Its graph passes through the point (O, 1)
Itiscontinuous on (- f, f).

ltisincreasing on (—f, f) if b >1 and decreasing on
(—f, f) if b <l




The Base e

to the base e, where e is an
irrational number whose value is 2.7182818..., play
an important role in both theoretical and applied

roblems. : .
N e Imi =

lt.can be shownthat ™m°f © m °?




Examples

x Sketch the graph of the exponential function f(x) = eX.

Solution

X Since e* > 0 it follows that the graph of y = eXissimilar to the
graph of y = 2%

Consider a few values for x:




Examples

x Sketch the graph of the exponential function f(x) = eX.

Solution

X Sketching the graph:




Examples

x Sketch the graph of the exponential function f(x) = e™.

Solution

X Since e >0 itfollowsthat 0<1/e <1 and so

f(x) =e™=1/e*=(1/e)* is an exponential function with base
less than 1.

refore, it has a graph similar to that of y =(1/2) *.

onsider a few values for  x:




Examples

x Sketch the graph of the exponential function f(x) = e™.

Solution

X Sketching the graph:




Logarithmic
Functions

p




Logarithms

X We've discussed of the
y = bX (b>0,b -

X But what about solving the same equation for y?
éa

X You may recall that vy is called the of X
to the base b, and is denoted log,X.

X Logarithm of xtothe base b

y =log,x ifandonlyif x=DbY (x > 0)




Examples

X Solve logx =4 for x:

Solution

X By definition, logsx =4 implies x = 34 = 81.




Examples

X Solve log 4 = x for x:

Solution

X log 64 = X is equivalentto 4 = 16X = (4%)X = 42X, or 41 =42

from which we deduce that




Examples

X Solve log,8 =3 for x:

Solution

X By definition, we see that log,8 = 3 is equivalent to

8.
y e




Logarithmic Notation

log X =log ;4 X Common logarithm

In x =log , X Natural logarithm




Logarithmic Function

-

X The function defined by

f(x) log, X (b!'0, bzl

IS called the with base b.

X The of fis the set of all positive numbers .




Properties of Logarithmic
Functions
4

X The logarithmic function
y = log X (b >0,b e
has the following properties :
Its is(0, f).
Its is(— f, ).
Its graph passes through the point (1, 0).
Itis on (O, f).

Itis on (0, f)ifb>1
on (0, f)ifb<1.




Example

X the graph of the function y =In x.
Solution

X We first sketch the graph of y =eX




Properties Relating
Exponential and Logarithmic
Functions

X Properties relating e*Xand In x:

elnx=x (x > 0)

In eX=x (for any real number x)




Greatest Integer Function:

y (greatest integer that isl




Greatest Integer Function:

y (greatest integer that isl




Greatest Integer Function:

y (greatest integer that isl




Greatest Integer Function:

y (greatest integer that isl




Greatest Integer Function:

y (greatest integer that isl

Some books use yor X . y

We will not use these notations.




Least Integer Function:

y least integer that ist




Least Integer Function:

y least integer that ist




Least Integer Function:

y least integer that ist




Least Integer Function:

y least integer that ist




Least Integer Function:

y least integer that ist




