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Math 1210-2
Numerical Integration

Here are two little subroutines to approximate integrals using the Trapezoid and Parabolic Rules

[ » Trapezoid:=proci{f,a,b,n)

#f is the function, a,b are the endpoints,
#n is the number of subintervals

local
Trap, ficurrent Trapezoid appprox
x, fcurrent x-value
dx, #subinterval width
i; #index

Trap:=evalf(f(a}+£(b)}: #initialize
X:i=a: #start at left endpoing
dx:=evalf{(b-a)/n); #subinterval length
for i from 1 to n-1 do

xr=x+dx:

Trap:=Trap+2*f (x) :
od:
Trap:=Trap*dx/2:
return{Trap) ;
end:

Simpson:=proc{f,a,b,n)
#f is the function, a,b are the endpoints,
#n is the number of (even) subintervals

local
Simp, #current Simpson appprox
x, fcurrent x-value
dx, #subinterval width
i; #index

Simp:=0: #initialize

Kiwa: #start at left endpoint

dx:=evalf((b-a)/n); #subinterval length

for 1 from 0 to n-2 by 2 do
Simp:=Simp+f{a+i*dx)+4*f(a+{i+1)*dx)+f(a+{i+2)*dx):

od:

Simp:=Simp*dx/3:

return (Simp) ;

end:

Let’s test :
Exercise 3) By hand, work out the Trapezoid and Simpson Approximation to

1
%Hm&n

0

with n=4'gubdivisions
Compare to.
P Eimxec>xt2:
fi=x— P
[ > Trapezoid{£f,0,1,4);
ﬁ Simpson(f,0,1,4);
: (,34373500000
i 0.3333333333

gﬁ./\ i ..W.,?Wmnf 2recl oy Ha's nxbfrmrsu.

"> Simpson{f,0,1,2);
: (.,3333333333
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Exercise & Estimate
2
1 :
—dt N [ 24, Freuge # shows the depth in fect of the waler i g g,
! ] sl ad 20-fool inted he Fiver iy,
. ) . { Coriver flows at 4 miles per ho cuibic ey
! Using n=2, Trapezoid and Simpson. The exact value is the natural logarithm of 2, since P fiews past the place where these steasuremunts S take jy
X £ oane day? Hlse the Parabolic Rule.
1 : d
i Mxy:= | 7 dat oy e
: x) t . wpl
w 1 : 1
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Compare hand work to MAPLE:
> grex->1/x:
Trapezoid{g,1,2,2);
Simpson(g,1,2,2);
In{2.0);
Trapezoid(g,1,2,10);
Simpson(yg,1,2,10};
0.7083333330
06944444447
0.6931471806
0.6937714030
0.6931502310

Fxercided® Estimate 7.

> hi=x->sqrt{l-x"2};

_ ho=x—sa1~x°

_. > 4*3Simpson(h,0,1,10000); #7This should approximate Pi
; eval £(Pi}; #Maple’'s approximation

7 u.::%ﬁﬂ

3.141592654




