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Exercise 1: Consider the linear equation

Y = Pi(t)y + Qu(t)

a) Show that the derivatives needed in the Taylor series algorithm can be
obtained from the recurrence relation,

y(r) = Pr(t)y + Qr(t)

e { Bi(t) = Py (t) + Pi(t)Pos (1)
Qr(t) = Q)1 (t) + QD) P (1)

forr =23, ...

b) Apply the result of (a) to obtain a third order Taylor series formula to
approximate the solution to the initial value problem

{y’zty+1
y(0) =0

at t = 1 with step size h = 0.25 and find the error knowing that the
‘exact’ value of the solution at ¢t =1 is y(1) = 1.4106861346.

Exercise 2: Derive Runge-Kutta methods of order two (Mid-point, mod-
ified Euler, Henn’s) and four for the IVP

{y’z—y+t
y(0) =1

Exercise 3: Let v/ = f(y),
a) Find ", y"
b) Set up a correspondence F' between trees and elementary differentials

Find F( (), F( )W), F( )(y), F( )(v)
¢) Find £ F( )(Y)



