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Simpson method

Here, we set n = 2, which means

[a; b] = [xo;x1] U [xliXZ] i h =

We use Lagrange polynomial, of order 2, to find an approximate form for the function f .
f(x) = P,(x), Vx € [a, b]
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we can show that:

ap = f;oz Lo(x)dx =
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Thus, we get
b h h h
w f FOOdx = 2H(xe) + SH(x1) +3f(xz)
which is the Simpson integral formula

Remark:- We note that, if f is polynomial of order less than or equal 3, then the truncation error equal
zero, which means:
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Example: find the approximate value of the following integral , using Simpson method
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Solution:
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[1,2] = [1,1.5]U[1.5,2]

+ 4e*° + ex2|

1

2 1,

— x — [px
In—fle dx = 6[e 15 2]
2% [2.71 + 4(9.48) + 54.5] = 15.855

H.W. Find the following integral, by using Simpson method.

1
f (x3 + 1)dx
0

(answer 1.25, I, = 1,)
Composite Simpson method

We divide, the interval [a, b], into k, pairs of subintervals, where n = 2k (n should be odd ), as
follows:

[a, b] = ([x0, x1] U [x1, x2]) U ([x2, x3] U [x3, x4]) ... ... U ([xp-2) Xn-1] U [Xp_1, x,])

Apply Simpson formula for each of the pairs of subintervals

fbf(x)dx = j-zf(x)dx + ff(x)dx + o }nf(x)dx

Xn-2

h
= 3[FGro) + 41 (1) + ()]
h h
42 [FG) + 4F (05) + ()] o4 31 () + 4 Conn) + £ )]
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where x;_; < 6; < x;
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b k k—
h 4h 2h
J s =300 + 16 45 Y )+ ?Z ()

which is the ‘Composite Simpson Integral formula ¢

Steps of composite Simpson algorithm

1-Input a,b

2-Input the numbers of the pairs of subintervals, k, and set n = 2k

3-Define the function f

5-Use the composite Simpson integral formula,

b k k—
h 4h 2h
[ reodx =3 176w + ra) + EDWICEE 72 ()

Example:- Use Composite Simpson integral formula to find the value of the following integral,
consider n=4

2
2
fexdx
1

solution

[1,2] = ([1,1.25] U [1.25,1.5]) U ([1.5,1.75] U [1.75,2])
2 5 1.5 5 2 5
jex dx=f exdx+J e* dx
1 1 1.5
Apply Simpson formula for each integral, we get that

2 x2 ~ h x? x2 x? h x? x? x?
e* dx :§(e |y +4e* [125 + e |15) + 5(9 lis +4e* |75 +e* |2)
1

3
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=1 (271 + 4(4.77) + 9.48) + 2 (948 + 4(21.3) + 54.5) = 15,0375

Remark: If we increase n, (n = 6,0r n = 8), we can get more accurate results to the
integration.

H.W. Compare between the two absolute errors, those can arise from using Simpson
method with n=2 and 4, respectively, to find the approximate value for the following
integral:

1
f (x* + Ddx
0

Note that
Iy = I, = 1.25, and that because f is a polynomial of order three.



