MAE384 Fall 2009 HWS5S Discussion

Prob 1
The exact value is I = 0.5sin(36) = —0.4959. Numerical integration using h = 0.2 leads to I = -0.0315.
The numerical result improves dramatically to —0.4968 when h is refined to 0.05. This is because the

integrand is a strongly oscillatory function that requires a very small h to properly resolve. The
following are several examples of Matlab codes.

Prob 1, Matlab example #1 Thanks to James Choca

ff = imlinellixteces (a2 L, X )

a = 0;

b = 6;

h = 0.05;

N = (b-a)/h;

ngridpoint = N+1;

wil) = 13

Fomilk = 2 =5 N=J
wWlilk) = 3¢
w(k+l) = 3;
wik+2) = 2;

end

w(ngridpoint) = 1;
for k = l:ngridpoint

@l = (ke Lijnsh
end
1 = 0;
for k = dlrngridpoint
i = i (e (e ) ) Bwilila)
end

8 = g (/AR
fprintf ('With h=%5.3f, integral = %8.5f \n \n',h,i)

This example shows a relatively simple way to assign the weight, w(k). It is not trivial that the
command, "w (ngridpoint) = 1;"1is placed below the first loop. This ensures that w(N+1) = 1.
Otherwise, the loop itself would produce w(N+1) = 2.



Prob 1, Matlab example #2 Thanks to Jordana Friedman

S1 = 0;
fl = inline('x*cos (x"2)");
n = 0;
h = 0.2;
for i = 0.2:h:5.8
if n==2
S1=81+2*f1 (1) ;
n=0;
else
S1=S1+3*fl(i);
n=n+1;
end
end

I = (£1(0)+S1+£f1(6))*(3*h/8)

This examples shows an interesting use of the combination of loop and the "if"' command. Note that "n"
is reset to zero every third time we go through the loop. Also, the index for the loop needs not be an
integer. For h=0.05, change the 4th and 5th linesto"h = 0.05"and"for 1 = 0.05:h:5.95".

Prob 1, Matlab example #3 (by HPH)

h = 0.05;
f = inline('x*cos (x"2)");
I = £(0)+£(6);
for k = 2:(6/h)
I = I+f((k-1)*h)*(3-mod(mod(k,3),2));
end

This example further illustrates the use of the "mod" function.



Prob 2 Solution Thanks to Joel Johnston

e
clear
h = .5
e 2
£ = dmlinedlsin{a)*costa)!,a');
u(l) =ipi/fds;

v(1l) = pi/4;

for 1 =l skele
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end
For 4 = lestks50
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end
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Prob 3 Solution by hand (prepared by HPH), followed by a Matlab example
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(Continued)
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See next page for solution by Matlab.



Prob 3 Solution by Matlab Thanks to James Choca
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This is actually a very general program that can be used to solve other initial value problems (just
change h, xi, ui, and the functional form in the inline command). If we need to go to the next step to
obtain u(1.6), simply change "for i = 1:2"to"for i = 1:3",andso on.



