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Appendix E

Exercises

E.1 Pre-requisites

1. Solve the following ODFE problems:
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(a) Solve using the method of variations of constants:

y// _ _y/ 4+t
y(0) = 0
y(0) = 1
(b) Solve using an integrating factor:
y + 2ty =t

2. Solve the following difference equations:

(a) Solve and write down the first 5 terms of the solution for the case r = 0.3, @ = 1000



556 APPENDIX E. EXERCISES

(starting with yg ):

Yn+l = TYn +
Yo = o
(b) Consider the ODE

vy =ay; a € R

Write down and solve the difference equation resulting from the numerical solution of the

ODE with the second-order Adams-Bashfort method using a time-step h = —2/a

3. Numerical quadrature:

(a) Derive the trapezoidal quadrature rule (report all mathematical steps).

(b) Consider a Gauss-quadrature formula on the interval [0, 1], using the values of the inte-
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grating function at the assigned quadrature points O and 1 and at a free quadrature point

0 <a<1:

/0 f(z) de ~ wo £(0) + w, fla) + wr £(1)

Write down the equations that allow to identify wgy, w,, wy and a so as to obtain a

quadrature formula with the maximum possible degree of precision.

4. Initial-value problems and shooting method:

(a) Devise a procedure to identify the stability region of the 3rd-order Adams-Moulton method.
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(b) Set up a procedure to solve the following BVP by the shooting method:

v + f(x)y + g@)y + h(z)y =r(z), a <z <D

y(a) = aq
y'(a) = as
y(b) = B
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(c) The following method was suggested as a means of solving ODEs:

).

1
vt = Yy + ghf(a:n,yn)

1 h

Classify this method in as many ways as you can, for example, accuracy (oder),
explicit/implicit, multipoint, ...

Determine its order of accuracy (more specifically, the LTE).

Discuss the stability of this method using y' = ay for real v only.

Would you recommend use of this method?
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