
Exponential function and 
logarithmic function
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8Exponential function

The meaning of 𝐚^𝐧 means multiplication of a n times 
when a is a real number and n is a positive integer.For 
example 5^3 = 5 •5 • 5 = 125 or (1/2)^4= (1/2) (1/2) (1/2) 
(1/2) = (1/16)



Properties of exponents

1 am • an =  am+n 
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an  =  am−n   เมือ่ m > n
 = 1   เมือ่ m = n
 = 1

an−m  เมือ่ m < n

3 (am)n =  amn 

4 (ab)m =  am bm 
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Keep it in a simple form. and has a positive exponent.example
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Exponential function

Definition Let a be any real number, where a > 0 and a ≠ 1 and x is a real 
number, then the exponential function is a function of the form 
f(x) = a^x.
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Properties of Exponential Functions
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Graph of an exponential function

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

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

2. The graph intersects the y axis at the point (0, 1).
3. The graph increases from left to right, that is, when x increases, the 

value f(x) increases. We call it an increasing function.
4. 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 -∞.
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example

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:

example

Plot the graphs y = 2^𝑥 and y = (1/2)^x on the same 
X, Y axis plane.

จากในตวัอยา่งจะไดว้า่ กราฟของ y = 2𝑥 สมมาตรกบักราฟของ และ y = 1

2

x
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Exponential function base e

Definition Let x be any real number. The exponential function of base e 
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:
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Logarithmic function

Definition
If x and a are positive real numbers, where a ≠ 1, then y = 
log_a x is called the logarithm x on the base a, that is,y = 
log_a x  a^y = x
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example
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Properties of Logarithms
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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 10^n 
where 0 < A < 10 and n is any integer.
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Changing the logarithmic base
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example
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Natural Logarithm

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

f(x) = ln x 
โดยที ่ ln x = loge x เมือ่ e = 2.71828
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example
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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.
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From Figure 11.5, a graph of a logarithmic function. It looks like 
this:
1. From Figure 11.5, the graph of the logarithmic function. 
2. It looks like this:The graph intersects the X-axis at the point (1, 

0).
3. The graph never intersects the Y axis and is always to the 

right of the Y axis.
4. 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.
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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.
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