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In Simpson's 3/8 rule, the number of subintervals is n = 3.
Hence, we have

LNJPIT,

Chapra b —a
h = .
Simpson 3/8 3N

rule:

and Simpson 3/8 rule is defined as

, I= [} f(x)dw =
2 Flao) + Flasn) + 2 (f(s) + Fzo) + -+ Flas-s)} +
3{f(@1) + f(x2) + ... + f(w2n—2) + f(@2n-1)}].
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d
Evaluate I = |7 5_’_—3:33: with 3 and 6 subintervals using

Simpson's 3/8 rule. Compare with the exact solution.
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Solution: With N = 3 and 6, we have the following step
LNJPIT, lengths and nodal points.

Chapra
b—a
Simpson 3/8 N = 3 h =
rule: ! N

We have the following tables of values.

1
=3 The nodes are 1,4/3,5/3,2.0.

x 1 473 5/3 2.00
F(z) | 0.125 | 0.11111 | 0.10000 | 0.09091
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Now, we compute the value of the integral.

P 3ht10 2.0) + 3 {f(4/3 5/3
1_/15+73z = 5 Q0+ 7(2.0) +3{7(4/3) + F(5/3)}]

0.125[0.125 + 0.09091 + 3 {0.11111 + 0.10000}] .
0.10616.
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1
= —. The nodes are

We have the following tables of values.

[ = [ 1 T 7/6 [ 86 | 9/6 | 10/6 | 11/6 | 2.00
| f(@) ] 0.125 | 0.11765 [ 0.11111 | 0.10526 | 0.10000 | 0.09524 | 0.09091 |
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dx
5+ 3z

= % [£(1.0) + f(2.0) +2{f(9/6)} + 3{f(7/6) + £(8/6) + f(10/6) + f(11/6)}]

2
LNJPIT, I = /
Chapra 1
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E [0.125 4 0.09091 + 2 {0.10526} + 3 {0.11765 + 0.11111 + 0.10000 + 0.09524}] .

= 0.10615.

The exact value of the integral is

=~ [In(5 +32)]? =

1
I= 22— =_— In(11) — In(8)] = 0.10615
f15+3z 3 [In(11) — In(8)]

1
3
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T, |Ezact — Ij| = 0.10615 — 0.10616] = 0.00001.

Chapra

|Ezact — I| = [0.10615 — 0.10615| = 0.00000.
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The magnitude of the error for N = 3 is 0.00001 and for
N = 6 the result is correct to all places.

Remarks: The Simpson 1/3 rule and Simpson 3/8 rule
produces exact results for polynomials of degree < 3.
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Question 1: Find the approximate value of I = 12 51”31 ,

A ) using the Simpson 1/3 rule with 4 and 8 equal subintervals.
Using the exact solution, find the absolute errors.

Question 2: What are the disadvantages of the Simpson's 3/8

rule compared with the Simpson’s 1/3 rule?

Question 3: What is the restriction in the number of nodal

points, required for using the Simpson's 3/8 rule for integrating

1= [ f(x)dz?
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