
ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY 

MA3251-STATISTICS AND NUMERICAL METHODS 

4.5 𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑟𝑢𝑙𝑒 and 𝑺𝒊𝒎𝒑𝒔𝒐𝒏′𝒔  
𝟏

𝟑
 𝒓𝒖𝒍𝒆 

𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑟𝑢𝑙𝑒 

∫ 𝑓(𝑥)𝑑𝑥 =
ℎ

2
[(𝑦0 + 𝑦𝑛) + 2(𝑦1 + 𝑦2 + 𝑦3 … . . 𝑦𝑛−1)] 

1. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
1

1 + 𝑥2
 𝑑𝑥 

1

0

 𝑤𝑖𝑡ℎ ℎ =
1

6
  𝑏𝑦 𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑅𝑢𝑙𝑒 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶    𝐿𝑒𝑡 𝑓(𝑥) =
1

1 + 𝑥2
    𝑎𝑛𝑑 ℎ =

1

6
 

𝑥 0 1

6
 

2

6
 

3

6
 

4

6
 

5

6
 

1 

𝑦 = 𝑓(𝑥) 1 36

37
 

9

10
 

4

5
 

9

13
 

36

61
 

1

2
 

 

𝑓(𝑥) =
1

1 + 𝑥2
 

𝑓(0) =
1

1 + 02
=

1

1 + 0
= 1 

𝑓 (
1

6
) =

1

1 +
1

36

=
1

36+1

36

=
36

37
 

𝑓 (
2

6
) =

1

1 +
4

36

=
1

36+4

36

=
36

40
=

9

10
 

𝐵𝑦 𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑅𝑢𝑙𝑒 

∫ 𝑓(𝑥)𝑑𝑥 =
ℎ

2
[(𝑦0 + 𝑦𝑛) + 2(𝑦1 + 𝑦2 + 𝑦3 … . . 𝑦𝑛−1)] 
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∫
1

1 + 𝑥2
 𝑑𝑥 =

1/6

2
[(1 +

1

2
) + 2 (

36

37
+

9

10
+

4

5
+

9

13
+

36

61
)]

1

0

 

=
1

12
[(

3

2
) + 2(3.9554)] 

=
1

12
[(

3

2
) + 7.9108] 

= 0.7842 

 

2. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
1

1 + 𝑥2
 𝑑𝑥 

2

1

 𝑤𝑖𝑡ℎ 𝑓𝑜𝑢𝑟 𝑠𝑢𝑏 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑠  

𝑏𝑦 𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑅𝑢𝑙𝑒 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 

 𝐿𝑒𝑡 𝑦 = 𝑓(𝑥) =
1

1 + 𝑥2
    𝑎𝑛𝑑 ℎ =

2 − 1

4
=  

1

4
= 0.25 

 

𝑥 1 1.25 1.5 1.75 2 

𝑦

= 𝑓(𝑥) 

0.5 0.3902 0.3077 0.2462 0.2 

 

 

𝑓(𝑥) =
1

1 + 𝑥2
 

𝑓(1) =
1

1 + 12
=

1

1 + 1
=

1

2
= 0.5 

𝑓(1.25) =
1

1 + (1.25)2
= 0.3902 
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𝑓(1.5) =
1

1 + (1.5)2
= 0.3077 

 

𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑅𝑢𝑙𝑒 

∫ 𝑓(𝑥)𝑑𝑥 =
ℎ

2
[(𝑦0 + 𝑦𝑛) + 2(𝑦1 + 𝑦2 + 𝑦3 … . . 𝑦𝑛−1)] 

∫
1

1 + 𝑥2
 𝑑𝑥 =

0.25

2
[(0.5 + 0.2) + 2(0.3902 + 0.3077 + 0.2462)]

1

0

 

= 0.125[(0.7) + 2(0.9441)] 

= 0.125[2.5882] = 0.3235 

 

𝑺𝒊𝒎𝒑𝒔𝒐𝒏′𝒔  
𝟏

𝟑
 𝒓𝒖𝒍𝒆 

∫ 𝑓(𝑥)𝑑𝑥 =
ℎ

2
[(𝑦0 + 𝑦𝑛) + 2(𝑦2 + 𝑦4 + 𝑦6 + ⋯ . )    + 4(𝑦1 + 𝑦3 + 𝑦5 … . )] 

1. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
1

1 + 𝑥2
 𝑑𝑥 

1

0

 𝑤𝑖𝑡ℎ ℎ =
1

6
  𝑏𝑦 𝑆𝑖𝑚𝑝𝑠𝑜𝑛′𝑠  

1

3
 𝑟𝑢𝑙𝑒 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶   

 𝐿𝑒𝑡 𝑓(𝑥) =
1

1 + 𝑥2
    𝑎𝑛𝑑 ℎ =

1

6
 

𝑥 0 1

6
 

2

6
 

3

6
 

4

6
 

5

6
 

1 

𝑦 1 36

37
 

9

10
 

4

5
 

9

13
 

36

61
 

1

2
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f(𝑥) =
1

1+𝑥2
 

𝑓(0) =
1

1 + 𝑥2
=

1

1 + 0
= 1 

𝑓 (
1

6
) =

1

1 +
1

36

=
1

36+1

36

=
36

37
 

𝑓 (
2

6
) =

1

1 +
4

36

=
1

36+4

36

=
36

40
=

9

10
 

𝑥 0 1

6
 

2

6
 

3

6
 

4

6
 

5

6
 

1 

𝑦 1 36

37
 

9

10
 

4

5
 

9

13
 

36

61
 

1

2
 

 𝑦0 𝑦1 𝑦2 𝑦3 𝑦4 𝑦5 𝑦6 

𝐵𝑦 𝑆𝑖𝑚𝑝𝑠𝑜𝑛′𝑠  
1

3
 𝑟𝑢𝑙𝑒 

∫ 𝑓(𝑥)𝑑𝑥 =
ℎ

2
[(𝑦0 + 𝑦𝑛) + 2(𝑦2 + 𝑦4 + 𝑦6 + ⋯ . )    + 4(𝑦1 + 𝑦3 + 𝑦5 … . )] 

∫
1

1 + 𝑥2
 𝑑𝑥 =

1/6

2
[(1 +

1

2
) + 2 (

9

10
+

9

13
) + 4 (

36

37
+

4

5
+

36

61
)]

1

0

 

=
1

12
[(

3

2
) + 2(1.5923) + 4(2.3632)] 

=
1

12
[(

3

2
) + 3.1846 + 9.4528] 

=
1

12
[(

3

2
) + 12.6374] 

= 1.1781 
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2. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
1

1 + 𝑥2
 𝑑𝑥 

2

1

 𝑤𝑖𝑡ℎ 𝐹𝑜𝑢𝑟 𝑠𝑢𝑏 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝑏𝑦 𝑆𝑖𝑚𝑝𝑠𝑜𝑛′𝑠  
1

3
 𝑟𝑢𝑙𝑒 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶  

  𝐿𝑒𝑡 𝑓(𝑥) =
1

1 + 𝑥2
    𝑎𝑛𝑑 ℎ =

2 − 1

4
=  

1

4
= 0.25 

𝑥 1 1.25 1.5 1.75 1 

𝑦 0.5 0.3902 0.3077 0.2462 0.2 

 𝑦0 𝑦1 𝑦2 𝑦3 𝑦4 

𝑓(𝑥) =
1

1 + 𝑥2
 

𝑓(1) =
1

1 + 𝑥2
=

1

1 + 1
=

1

2
= 0.5 

𝑓(1.25) =
1

1 + (1.25)2
= 0.3902 

𝑓(1.5) =
1

1 + (1.5)2
= 0.3077 

𝑆𝑖𝑚𝑝𝑠𝑜𝑛′𝑠  
1

3
 𝑟𝑢𝑙𝑒 

∫ 𝑓(𝑥)𝑑𝑥 =
ℎ

2
[(𝑦0 + 𝑦𝑛) + 2(𝑦2 + 𝑦4 + 𝑦6 + ⋯ . )    + 4(𝑦1 + 𝑦3 + 𝑦5 … . )] 

∫
1

1 + 𝑥2
 𝑑𝑥 =

0.25

2
[((0.5 + 0.2)) + 2(0.3077) + 4(0.3902 + 0.2462)]

1

0

 

= 0.125[(0.7) + 0.6154 + 2.5456] 

= 0.125[3.861] 

= 0.4826 
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𝑻𝒓𝒂𝒑𝒆𝒛𝒐𝒊𝒅𝒂𝒍 𝒓𝒖𝒍𝒆 𝒇𝒐𝒓 𝑫𝒐𝒖𝒃𝒍𝒆 𝑰𝒏𝒕𝒆𝒈𝒓𝒂𝒍 

𝐼 =
ℎ𝑘

4
[(𝑆𝑢𝑚 𝑜𝑓  𝑓𝑜𝑢𝑟 𝑐𝑜𝑟𝑛𝑒𝑟𝑠) + 2(𝑆𝑢𝑚 𝑜𝑓 𝑛𝑜𝑑𝑒𝑠 𝑜𝑛 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦)

+ 4(𝑆𝑢𝑚 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑟 𝑛𝑜𝑑𝑒𝑠)] 

𝑺𝒊𝒎𝒑𝒔𝒐𝒏′𝒔   
𝟏

𝟑
 𝒓𝒖𝒍𝒆 𝒇𝒐𝒓𝑫𝒐𝒖𝒃𝒍𝒆 𝑰𝒏𝒕𝒆𝒈𝒓𝒂𝒍 

Simpson’s 1/3 rule =
ℎ𝑘

9
[(𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑟𝑛𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦) 

                       +2(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑑𝑑 𝑛𝑜𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦)

+ 4(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛 𝑛𝑜𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦)

+ 4(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑑𝑑 𝑛𝑜𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑑𝑑 𝑟𝑜𝑤𝑠)

+ 8(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛 𝑛𝑜𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑑𝑑 𝑟𝑜𝑤𝑠)

+ 8(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑑𝑑 𝑛𝑜𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛 𝑟𝑜𝑤𝑠)

+ 16(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛 𝑛𝑜𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛 𝑟𝑜𝑤𝑠) 

 

1. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫ ∫
1

(𝑥 + 𝑦)2

4

3

 𝑑𝑥𝑑𝑦 

2

1

 𝑤𝑖𝑡ℎ ℎ = 𝑘 = 0.5 𝑏𝑦 𝑻𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙  

𝑎𝑛𝑑 𝑆𝑖𝑚𝑝𝑠𝑜𝑛′𝑠 𝑟𝑢𝑙𝑒  

  𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 ∶   

 𝐿𝑒𝑡 𝑓(𝑥, 𝑦) =
1

(𝑥 + 𝑦)2
 

(𝑖)𝑅𝑎𝑛𝑔𝑒 𝑓𝑜𝑟 𝑥 ∶  3 𝑡𝑜 4 𝑎𝑛𝑑 ℎ = 0.5  

(𝑖𝑖)𝑅𝑎𝑛𝑔𝑒 𝑓𝑜𝑟 𝑦 ∶  1 𝑡𝑜 2 𝑎𝑛𝑑 𝑘 = 0.5 
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        𝑥 

𝑦 3 3.5 4 

1 0.0625 0.0494 0.04 

1.5 0.0494 0.04 0.0331 

2 0.04 0.0331 0.0278 

𝑓(𝑥, 𝑦) =
1

(𝑥 + 𝑦)2
 

𝑓(3,1) =
1

(3 + 1)2
=

1

16
= 0.0625 

𝑓(3.5,1) =
1

(3.5 + 1)2
=

1

(4.5)2
= 0.0494 

𝑓(4,1) =
1

(4 + 1)2
=

1

25
= 0.04 

𝐼 =
ℎ𝑘

4
[(𝑆𝑢𝑚 𝑜𝑓  𝑓𝑜𝑢𝑟 𝑐𝑜𝑟𝑛𝑒𝑟𝑠) + 2(𝑆𝑢𝑚 𝑜𝑓 𝑛𝑜𝑑𝑒𝑠 𝑜𝑛 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦)

+ 4(𝑆𝑢𝑚 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑟 𝑛𝑜𝑑𝑒𝑠)] 

𝐼 =
(0.5)(0.5)

4
[(0.0625 + 0.04 + 0.04 + 0.0278)

+ 2(0.0494 + 0.0494 + 0.0331 + 0.0331) + 4(0.04)] 

𝐼 =
0.25

4
[(0.1703) + 0.330 + 0.16] 

𝐼 = 0.0413 

𝐼 =
(0.5)(0.5)

9
[(0.0625 + 0.04 + 0.04 + 0.0278)

+ 4(0.0494 + 0.0494 + 0.0331 + 0.0331) + 16(0.04)] 

𝐼 =
0.25

9
[(0.1703) + 0.660 + 0.64] 
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𝐼 = 0.0408 

 

 

 

 

 

 

 


