


4.2 The Definite Integral

Lecturer: Xue Deng



How to compute the area of the curve trapezoid?

An:     Rectangle area is approximate to replace the curve trapezoid area. 

（ Five small rectangles ) （ Ten small rectangles ）
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The Definition of Definite Integral 

If we divide the curve trapezoid into a number of small rectangles,  

when rectangle's width gradually reduces, then how  to find the area of A?



The Definition of Definite Integral 
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Step4: Limit
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The Definition of Definite Integral 

integral function

integral sum

lower limit

upper limit integral variable

( ) 0,y f x If the region A is bounded by , and 0,x a x b y  

and the area of A denoted as I, we have



Supplement

Finally, we point out that 𝑥 is a dummy variable in the 

symbol  𝑎
𝑏
𝑓 𝑥 𝑑𝑥.
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Theorem A

Integrability Theorem

If 𝑓 is bounded on  𝑎,  𝑏 and if it is continuous there except at a finite 

number of points, then 𝑓 is integrable on  𝑎,  𝑏 .

In particular, if 𝑓 is continuous on the whole interval  𝑎,  𝑏 , it is integrable 

on  𝑎,  𝑏 .

1. Polynomial functions

2. Sine and cosine functions

3. Rational functions, provided that the interval  𝑎,  𝑏 contains no points 

where the denominator is 0



Theorem B

Interval Additive Property

If 𝑓 is integrable on an interval containing the points 𝑎, 𝑏, and 𝑐, then
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no matter what the order of 𝑎, 𝑏, and 𝑐.
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Find the area of the region  bounded by

we let, 1,2i n
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When n takes different values,
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dx x has different approximation accuracy. 
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Example 2
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Evaluate ( 3) by using a regular partition.x dx




2

3y x 

3

y



3

2 0
1

( 3) lim ( )
n

i i

i

x dx f x



 



  

Example 2
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Summary of the Definite Integral

(1) When ,a b ( )d
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If a function has definite integral, thus

we don’t consider the values of a and  b which is bigger．
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Linear Characteristics



Summary of the Definite Integral

(3) Let a c b 
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Interval additivity

Sign preserving 



Questions and Answers

Find the limit: 
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Questions and Answers

Find the limit: 
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The Definite Integral
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