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1. Schaum's Outline of Numerical Analysis 

By:   Scheid, Francis     page 226.
An example of a stiff differential equation is 

dy/dt= -100y – exp(-x)                                                               ( 1),

the solution is   yexact(x) = exp(-x) –exp(-100x)                     . (2)

We integrate (1) using a finite difference method by selecting the appropiate small dx.

The numerical and exact answers coincide when plotted.

% Stiff DE Schaum Numerical Analysis Francis Scheid p.226

y(1)=0.;L1=1./100.; L2=1./99.; L3=1.;

A=[L1,L2,L3]; lscale=min(A);xf=40.*lscale;dx=lscale/200.;

yexact(1)=0.;

k=0;

for x=[dx:dx:xf]

    k=k+1;

    y(k+1) =y(k)+dx*(-100.*y(k) +99.*exp(-(x-dx)) );

    yexact(k+1) =exp(-x) -exp(-100.*x);

end

x=[0:dx:xf];

plot(x,y,x,yexact) ,xlabel('x(m)'),ylabel('y & yexact' )
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