Numerical Approximation to Integration

b
j f(x)dx = formula

Let f be a continuous function over a closed interval [a, b] and chose the
number of partitions n.

Partition the interval [a, b] into n-subintervals of equal length Ax where
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Ax = Ta
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Left Endpoints
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where

Ln = XI5 f(x)Ax

L, = f(xo)Ax + f(x)Ax + f(x)Ax + -+ f (o) Ax + f(xp_1)Ax
Ly = [f(xo) + f(x) + f2) + -+ 4 foxn_2) + f (1) ]Ax

That is,

|  feodx ~ nif(aci)Ax
a i=0




Right Endpoint Approximation
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where

Ry = Xz, f(x)Ax

R, = f(x)Ax + f(x)Ax + f(x3)Ax + -+ f(xp_1)Ax + f(x,)Ax
Ry = [f(x) + f(x2) + f(xz) + -+ fOg) + f(xn)]Ax

That is,

| s ~ ifcxim




Midpoint Approximation
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Xi-1+X;

where m; = is the midpoint of the interval [x;_;,x;] fromi =1ton

M, = S, f (m)Ax
M, = f(m)Ax + f(my)Ax + f(m3)Ax + - + f(my,_1)Ax + f(m,)Ax

M, =[f(my) + f(my) + f(m3) + -+ f(my_y) + f(m,,)]Ax

That is,

ja  feodx ~ if(mimx




Simpson’s Rule Approximation

Pi=(xi,yi)
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We can numerically approximate a definite integral over a closed interval and a
continuous function. We require an even number of partitions

b—a

Let n (even) the number of partitions and Ax = —

Then

A
S = ?x [f(xo) +4f (x1) + 2f (x2) + 4f (x3) + -+ + 2f (Xn-2) + 4f (xn-1) + f(x2)]

That is,

[2 FOOdx ~ (o) + 4f (x1) + 2 () + 4F () + -+ 2f (Kz) + 4F () + F(x)]

Note The weights to the function is of the sequence 1,4,2,4,2,...,2,4,1




