
 

 

 

𝑏 

𝐼 = ∫ 𝑓(𝑥)𝑑𝑥 
𝑎 

 
 

 

∫ 𝑒 𝑥
2 

1 
𝑑𝑥, ∫ √𝑠𝑖𝑛 𝑥 𝑑𝑥, ∫ 

2 + 𝑐𝑜𝑠 𝑥 
𝑑𝑥 

 
 
 

 
 

 

 

 

0.1 2.443 

0.2 3.446 

0.3 4.004 

. . 

. . 

1.0 10.230 

1.2 12.006 

 

𝑖. 𝑒𝑣 = 
𝑑𝑠 

 
 

𝑑𝑡 
𝑜𝑟𝑠 = ∫ 𝑣𝑑𝑡 

Numerical Integration 

y 

y  f ( x) 

A x 



1 

f(x) 

((𝑥1, f(𝑥1), (𝑥2, f(𝑥2)) 

2 

 
 

 

Trapezium method 

[𝑥0, 𝑥1] 

 
 

 
t [0,1] 

  

∫ 𝑓(𝑥) 𝑑𝑥

𝑥1

𝑥0

= ℎ ∫ [𝑓
0

1

0

 + 𝑡∆𝑓
0

+
𝑡(𝑡 − 1)

2!
∆2𝑓

0
+

𝑡(𝑡 − 1)(𝑡 − 2)

3!
∆3𝑓

0
+ ⋯ ] 

 

= ℎ[𝑡𝑓0  +
𝑡2

2
∆𝑓0 + (

1

6
𝑡3 −

1

4
𝑡2)∆2𝑓0 + (

1

24
𝑡4 −

1

6
𝑡3 +

1

6
𝑡2)∆3𝑓0 + ⋯ ]

 

 

∫ 𝑓(𝑥) 𝑑𝑥
𝑥1

𝑥0
= ℎ [𝑓0 + 

1 

2 
𝛥𝑓0 − 

1 
𝛥2𝑓0 − 

12 

1 
𝛥3𝑓0+. . . . . . . ] ................... (1) 

24 

 
 

  

 ∫ 𝑓(𝑥) 𝑑𝑥
𝑥1

𝑥0
 = 

ℎ

2
 (𝑓0 + 𝑓1) ........... (2) 

 

 
 
 
 

𝑇 =
−ℎ

12
∆2 𝑓0 + ⋯ =

−ℎ3

12
 𝑓′′(𝜃). 𝜃𝜀(𝑥0, 𝑥1) 



 

 

∫ 𝑓(𝑥) 𝑑𝑥
𝑥𝑖

𝑥𝑖−1
=  

  ℎ  

2
 (𝑓𝑖−1  +  𝑓𝑖)…….(2) 

 

 

∫ 𝑓(𝑥) 𝑑𝑥

𝑏

𝑎

=  ∫ 𝑓(𝑥) 𝑑𝑥

𝑥1

𝑥0

= ∑ ∫ 𝑓(𝑥) 𝑑𝑥

𝑥𝑖

𝑥𝑖−1

𝑛

𝑖−1

 

 
 

 :اي ان                      

∫ 𝑓(𝑥) 𝑑𝑥

𝑏

𝑎

=
ℎ
2

[𝑓
0

+ 2(𝑓
1

+ ⋯ + 𝑓
𝑛−1

) + 𝑓
𝑛

] … … … … (3)

 
 
 
 
 
 
 

n=4  𝒇(𝒙) = ∫ 𝒆𝒙𝟒

𝟎
𝒅𝒙 

 

𝑓 (𝑥) = 𝑒𝑥, 𝑓 (𝑎) = 𝑓(0) = 𝑒0 = 1, 𝑓(𝑏) = 𝑓(4) = 𝑒4 = 54.598 

𝑏 − 𝑎 
ℎ = 

𝑛 

4 − 0 
= = 1 

4 

𝑥𝑖+1 = 𝑥𝑖 + ℎ 𝑜𝑟 𝑥𝑖+1 = 𝑥0 + 𝑖ℎ 
 

𝑥0 = 0 ⇒ (𝑥0) = 𝑒0 = 1 

𝑥1 = 𝑥0 + ℎ = 0 + 1 = 1 ⇒ (𝑥1) = (1) = 𝑒1 = 2.71828 

𝑥2 = 𝑥1 + ℎ = 1 + 1 = 2 ⇒ (𝑥2) = (2) = 𝑒2 = 7.38906 

f 

1 

[𝑥𝑖−1, 𝑥𝑖] 

f 

2 

1 



𝟎 

𝑥3 = 𝑥2 + ℎ = 2 + 1 = 3 ⇒ (𝑥3) = (3) = 𝑒3 = 20.08554 

𝑥4 = 𝑥3 + ℎ = 3 + 1 = 4 ⇒ (𝑥4) = (4) = 𝑒4 = 54.59815 

 

𝐼 =
ℎ

2
[𝑓(𝑎) + 𝑓(𝑏) + 2 ∑ 𝑓(𝑥𝑖)

𝑛−1

𝑖=1

] 

𝐼 =
ℎ

2
[(𝑎) + (𝑏) + 2(𝑓(𝑥1) + 𝑓(𝑥2) + 𝑓(𝑥3))] 

𝐼 =
ℎ

2
 [1 + 𝑒4 + 2(𝑒1 + 𝑒2 + 𝑒3)]   

 

I= 
1

2
 [1 + 54.59815 + 2(2.71828 + 7.38906 + 20.08554)] 

                   𝐼 = 57.99187   
 
 
 

n=5 

 

h  
5  0 

 1 
5 

 

 

 

, x0 

∫
𝟓 

𝒔𝒊𝒏 𝒅 𝒙 

 
 
 0 

x1  x0  h  0  1  1  f (x1 )  f (1)  sin1  0.8414 

x2  x1  h  1  1  2  f (x2 )  f (2)  sin 2  0.9092 

x3  x2  h  2  1  3  f (x3 )  f (3)  sin 3  0.1411 

𝒙𝟒 = 𝒙𝟑 + 𝒉 = 𝟑 + 𝟏 = 𝟒 ⇒ 𝒇(𝒙𝟒) = 𝒇(𝟒) = 𝒔𝒊𝒏 𝟒 = −𝟎. 𝟕𝟓𝟔𝟖 
𝒙𝟓 = 𝒙𝟒 + 𝒉 = 𝟒 + 𝟏 = 𝟓 ⇒ 𝒇(𝒙𝟓) = 𝒇(𝟓) = 𝒔𝒊𝒏 𝟓 = −𝟎. 𝟗𝟓𝟖𝟗 

𝑰 =
𝟏

𝟐
[𝟎 + 𝒔𝒊𝒏𝟓 + 𝟐(𝒔𝒊𝒏𝟏 + 𝒔𝒊𝒏𝟐 + 𝒔𝒊𝒏𝟑 + 𝒔𝒊𝒏𝟒) 

𝑰 =  [
𝟏

𝟐
 [𝟎 + (−𝟎. 𝟗𝟓𝟖𝟗) +  𝟐(𝟎. 𝟖𝟒𝟏𝟒 +  𝟎. 𝟗𝟎𝟗𝟐 +  𝟎. 𝟏𝟒𝟏𝟏 + (−𝟎. 𝟕𝟓𝟔𝟖))] 

                    =
𝟏

𝟐
[−𝟎. 𝟗𝟓𝟖𝟗 +  𝟏. 𝟔𝟖𝟐𝟖 +  𝟏. 𝟖𝟏𝟖𝟒 +  𝟎. 𝟐𝟖𝟖 −  𝟏. 𝟓𝟏𝟑𝟔] 

                    =
𝟏

𝟐
[𝟏. 𝟑𝟏𝟔𝟕] 

                   =  𝟎. 𝟔𝟓𝟖𝟑𝟓 

2 



𝟎 

 
  

 

 
 

x 1 1.25 1.5 1.75 2 

f(x) 1 1.56 2.25 3.06 4 

 

     h=0.25  a=1 ,b=2                           n=4                                    

 
 

        𝐼 =
ℎ

2
[𝑓(𝑎) + 𝑓(𝑏) + 2 ∑ 𝑓(𝑥𝑖)

𝑛−1

𝑖=1

] 

       𝐼 =
ℎ

2
[(𝑎) + (𝑏) + 2(𝑓(𝑥1) + 𝑓(𝑥2) + 𝑓(𝑥3))] 

I= 
ℎ

2
 [[1 + 4 + 2(1.56 + 2.25 + 3.06)] = 2.3437 

                    
 
 

 

 

n=8 ∫
𝟒 

(𝟐 − 𝒙𝟐) 𝒅 𝒙 4



 


