
Math 110 Class6 : Friday Se p te m be r 8 Fall2 000

W ar m -Up

1.Sup p ose you a r e give n the following r ate e q uation andinitialcondition:

H 0(t)= ¡:008 ¢(H (t)¡ 3:5); H (0)= 84:98:

Using the "using slop es" m ethod,estim ate the value ofH (t)att= 2 andt= 4.

2 .In com p le te E nglish se nte nces,e xp lain ascle a rly asyou can the p rocessyou ar e using
to estim ate these values.
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E ule r'sMethod

Sup p ose you have an initialvalue p roble m consisting ofone rate e q uation andan associated
initialvalue.In ge ne r al,such initialvalue p r oble m shave the for m

y0(t)= F (t;y(t)); y(t0)= y0

W he n you a p p ly the "using slop es" m ethodto n̄da p ie ce wise line a r function a p p r oxim at-
ing the solution ofthisinitialvalue p r oble m ,you a r e using a m ethodoriginally develop ed
by E ule r,one ofthe e a rly contribute rsto Calculus.Mathe m atically,Eule r'sMethodm ay
be describedasfollows:

Cho ose a ste p size ¢ t andthe num be r n ofste p syou a r e going to take.
For e ach k = 0;1;2 :::;n ¡ 1,

Calculate ¢ y¼ y0(tk)¢¢ t,whe r e y0(tk)= F (tk;y(tk)).
Calculate y(tk+1)= y(tk)+ ¢ y.
Settk+1= tk + ¢ t.

The p ie ce wise line a r a p p r oxim ation the n consistsofline se gm e ntsconne cting the p oints

(t0;y0); (t1;y1); ::: (tn;yn):


