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ECE 3300 NUMERICAL INTEGRATION Page 1
a) TRAPEZOIDAL INTEGRATION
b
f(x) W [ 100 dx
a
> X = Area under curve
a b
Numerical Integration approximates the curve by a function and integrates this new approximate
function.
Trapezoidal integration approximates the function by a line (1* order polynomials).
Error
\< - Straight lines are approximations of curved function f(x)
/I\/h P
a b

Calculate the area under each trapezoid
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TRAPEZOIDAL RULE
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jf(x) dx = h f(a) f;b)+2f(a+1h)}+Error o(h, ")

Assuming equal-spaced points
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2-D INTEGRATION (TRAPEZOIDAL METHOD, useful for plates, not used in this lab, but
included here for your interest and amusement)

f(x,y) =xy

_ Analytical
(xy)dxdy = 60
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Let
nx=ny =2 hx=(2-1)/2=05
Linel) y=1 f1(X) = x hy=(3-1)2=1
2 2
(3 h
f.(x)dx = xdx:{f(1)+2f =+ 1(2) =
_[1 Jl‘ 1 1\2) 1 2
[y, o3 }m_ he 3 _ovop-
_[1+2\2)+2 > =6 > _2_g(y_1)_g(1)
Line2) y=2 fo(x) = 2x
2 2 r
(3 }h
f,(x)dx = |2xdx=|f,Q)+2f, =] +1,(2) |2
_[2 J; 2 2&2) 2 2
B (3 _hx_ o
—[2+4\E)+4_?—6hx—3—9(2)
Line3) y=3 f3(x) = 3x

Jz.f3 (x)dx = in dx = [f3 @+ 2f3(§) + (2)}

= [3+2(§) +6}% =
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ERROR, = hx%fz -0

y
A g(y):
31 ° g(1l) =3/2
2T . 9(2) =3
1 +——+—+—>» 9(y) G(3) = 9/2
3 3 9
2 2
: h
[aty) dy =[o® +202) + 93)]
1
[3 911 .
=1—+2(3)+— ;== 6 Numerical
12728433
2
ERRORy = hy 8_1: =0
oy
ERROR =ERROR, + ERRORy =0
Note: You would have obtained identical results by:
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Linel Line2 x=2
x=1 x=3/2
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