[image: image1.png]Section 7.1: Numerical Integration

Remember Riemann Sum (Rectangles):

R, =8x[ [ (%) + /(%) + 1 (5) 4ot [ (3.4)]

and remember midpoint is the same formula (but
your X, values are midpoints




[image: image2.png]Trapezoidal Rule (uses trapezoids to find the area

under a curve):

1= B £ ()02 (5)+27 (5) 027 (5, ) £ (3]





[image: image3.png]Example: Use the trapezoidal rule with n =5 to
imate the int 1
approximate the integra Lz( 1 )abc

X




[image: image4.png]Simpson's Rule: Use parabolas to estimate area:

s, = %[/(xu)+4f(xl)+2f(x2)+4f(x,)...+ 2 (3, )+ 47 (3,)+ S (x,)]

where n is even AND Ax= b-a
n





[image: image5.png]Example 2: Use Simpson's rule with n =10 to

approximate (1
e
T\x




[image: image6.png]Error Bound for Trapezoidal Rule
M (b - a)3
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where M is the max value of the function ‘ f "(,\‘)‘

Error Bound for Simpson's Rule
M (b - a)5
180N?

where M is the max value of the function ‘ st (\‘)‘




[image: image7.png]3. Find a value of N for which the error (Ty) < 10 using the error bound for
the function le“a)c
o




[image: image8.png]4. Use the error bound to find a value of N for which the error (Sy) < 10 for
the function | 1
x




