~ || N
vvvvv
'S""f.s*'\

S.39
£
= o, ‘r‘ F
93 )
2 -
3.z5 >~
2.48 ) » 8 |
5.33 — > ,
4 E - ~
\ P\ Ir" <
3 ; \ ‘ \ .’ oo y/ i =
\ / 1 o &
- < ’
= \‘ ~ | 2 =
4 . | §
' .82 i g | SR\ —
A ~ R o \
-
[RES , x
\
|
|
[ N

=
"’

i

Exponential function n -\&
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A /| Exponential function

|

The meaning of d*I1 means multiplication of a n times
when a is a real number and n is a positive integer.For
example 523 =5 5 ¢« 5 =125 or (1/2)*4= (1/2) (1/2) (1/2)
(1/2) = (1/16)




Properties of exponents

(am)n — qmn

(ab)y™ = a™p™

(2)2 am
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example Keep it in a simple form. and has a positive exponent.
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Exponential function

S Let a be any real number, where a > 0 and a # 1 and x is a real
Definition

number, then the exponential function is a function of the form

m f(x) = a’x.
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Properties of Exponential Functions

19 a way b WU wIuasawIn a = 1, b # 1, x way y 0uUIIuIUaSe

1. a.a = 2"
2. Z—; = a ’
(a) = a’
4. (ab)y = ab
5. (i) . A
b b
6. a = a ﬁG]IE]LiIEE) X = ¥y

b° A#olle a = b

7.00 x £ 0 U@l a




Plot the graph of the exponential function f(x) = 2x.
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From the graph, the following observations can be

made:

The x values are all real numbers, and the y values are all positive
real numbers.

The graph intersects the y axis at the point (0, 1).

The graph increases from left to right, that is, when x increases, the
value f(x) increases. We call it an increasing function.

In the second quadrant, when x becomes more negative, The graph
or function values will get closer to the x-axis, indicating that the

value of the function approaches 0 as x approaches -°.




example

Plot the graphs y = 22X and y = (1/2)*x on the same

X, Y axis plane.

Determine the x value and find the y value for each function. Then

take the ordered pair (x, y) of each function. Go ahead and draw a

graph like this:
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o ! f‘“ L Exponential function base e

! \(1, )

- Let x be any real number. The exponential function of base e
Definition _ _
is represented byf(x) = e*x where e is approximately 2.71828.
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The value e is a constant that makes many mathematical
principles true. and related Therefore it is very important. in
mathematicsSince e > 1, the graph of the exponential function with

basis e looks the same as the graph of the exponent function. The

exponential form y = a®x when a > 1 looks like this:




& f‘“ | Logarithmic function

! \(1, )

If x and a are positive real numbers, where a # 1, theny =
Definition log_a x is called the logarithm x on the base a, that is,y =

log_a x <> a’y = x




example

| naun1seluil 29mnAn x

(1) log x = 2

3 1

(2) Iogzsx = 5

(3) log 81 = 4
Ai 3 (1) 7N loggx
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(x - h)c =

(x-h)c-a2 =

andaandsia 2 403
(x-h)c -2(x-h)ca +a
(x-h) ¢ -2(x -h)ca +a"
(x-h)’¢’ - 2(x - h)ca” + a°
(x-h)'c -a(x-h) -a(y-k)
x-h)'E -a)-a(y-k

o 2.2 2 ¥ v
Ula(c -a) WT 2 YN

a4 ay(x-(h-0) +(y - k)’

aVx-(-0) +(y-K

a’(x - (h+0) +(y-k))
a’(x-h)-¢) +(y-k))

az(x - h)2 - 2a2(x - h)c + a202 + az(y - 141)2
2 2 4

ac -a
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log 1
a
log a
a
log M+N
a
lo M
g, N
log M’
a

log x
a’s

log M
a

0

1

log M + log N
a a

log M - log N
d a

p log M
a

Properties of Logarithms (
(

AUFUTININITIUIN M, N tar a 10efl a # 1 wae p Wudmiuasdla 9
1.
2.
3.
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Ordinary logarithm

Common logarithm (Common Logarithm) is a decimal logarithm.
which is the logarithm used in It is widely practiced to write ordinary
logarithms. We prefer not to write the base, such as log 10 20, we will

write only log 20.

Real numbers greater than 0 can be written in the form A x 107n

where 0 < A <10 and n is any integer.




‘ ‘))“)» Changing the logarithmic base

Wy =1log MIagfl M uag a Wudwiusssuin uag a # 0 awnsawdsuliny
a, " L
aan3uvugIu b e b WJudnuasuanildwiiueud el

log M = y

a '

M = a (Waguluguaaenids)
log M = log 2 (nandivesaanisnu )
long =y Iogba

log M

y = b

logba
o ¥ log M
FIUY log M = b
a

logb a



example

A lasUszunnuesaanisiuselull 1naldiasSasdiunn

3
(1) log3 ) log — 3) log 3 - log 5
log5 5
a o o
ﬂ, PMNATOIAI log 3 = 047712 Uay log5 = 0.69897
) log3 _ 0.47712
log5 0.69897
= 0.6826
3
(2) log? = log 0.6
= - 0.2218 (Anapn13TiuanNLAS 0IAIUI)
(3)log3 - logs5 = 047712 - 0.69897
= - 0.2218



Natural Logarithm

natural logarithm is a logarithm with base e written in the form

Definition ) =Inx |
lagl  Inx =loge x 1l e = 2.71828




151874 In x 31 ABNSAUFIU e VD x NIBABNINUTTTUYVIAVRY x FWMFUAININNGIU €

fuasn3ugIu 10 danuduiusiu fsil

W50
In N log N
[
log N
log e
log N
log 2.71828

log N
0.43429

(Wasug e Wugudv)

= 2.3026 log N

2.3026 log N
0.43429 In N




example

WiaudRvasaanisiiu Weuasn3fiuseluil Weglusuasn1siinvesduiumen
() n3 - Ina +2 Inb
2) 2Iny —%lnx -In 5

adqa o 2
3N () n3 - Ina +2 Inb = In3-Ina + Inb
I —

2
3b
a
1 ) !
2) 2Iny —?lnx -In5 = Iny - Inx?® -In5
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Graph of a logarithmic function

Graph of a logarithmic functionThere are two types of

graphs of logarithmic functions, and which type

depends on the base number a, as shown in Figure (
»

11.5. (((

ASMN 1 O<a<1 ASNA 2 a>1

Y Y
A A f(x) = log x

» X » X

f(x) = log x
a

Lﬁ’EJO<a<1 Woa>1

U 11.5
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From Figure 11.5, a graph of a logarithmic function. It looks like

this:
1.
2.

From Figure 11.5, the graph of the logarithmic function.

It looks like this:The graph intersects the X-axis at the point (1,
0).

The graph never intersects the Y axis and is always to the
right of the Y axis.

In the case 0 < a < 1, the graph of f(x) = log_a x will be the

graph of the reducing function.In the case of a > 1, the graph

of f(x) = log_a x is the graph of the increasing function.




Because of the logarithmic function It is a function inverse

of the exponential function. Therefore, we will get a graph

of Logarithmic function Symmetrical to the graph of an

exponential function.

ASIIN 2 a> |
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