Chapter 4 Numerical Differentiation
and Integration

Elementary Numerical Integration

1. Closed Newton-Cotes formulas -

n
The following Z a; f(x;) denotes the (n +1)-points closed
i=0

Newton-Cotes formula with x, = a,x, =b,and h=(b—a)/n.
n=1 : Trapezoidal rule
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n=2 : Simpson’s rule
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[ (0 = 21 ) +47 () + F )] = o 16,

n=3 : Simpson’s three-eighths rule
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[ 70 =211 (i) + 3 () + 3 () f )= fHE),
n=4:
j;;f(x)dx = %[U(xg) +32f(x) 121 (xp) +32 f (x3) + 7 f (x4)]
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2. Open Newton-Cotes formulas :



n
The following Z a; f(x;) denotes the (n +1)-points open
i=0

Newton-Cotes formula with x_; =a,x,,; = b, and
h=((b-a)/(n+2).

n=0 : Midpoint rule

3
[ 7 =20 (xg) 7 1),

n=1 :
3,
[2 S = —[f(xo) + )]+ ).
n=2 :
[ Fde =212 (o) = £ () + 2 ()] + M g,
n=3:
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[ f(@)dx ——[nf(xo) )+ [ )+ 1L )]+ 1)
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