Question 3 (Lnat 19]

Note that the total mender of murks evadlable for s qreestion = 14.

Comsider the differeniial equation

= =AE =

el

with mitial condition 1) = (L5

153

(i)

Use the computer package NUHSOL to caleulate approximate values for g{2].
where 3 is the solution of the equation with the given initkal condition, Ly
Fuler's method with step lengths of 0.05, (.02 ad 0.01. From these results,
Aecide whether the use of Fuler's method to obbain the vadne of y(2) accorate
to & dechmal places is sensible.

Use the computer package NUNSOL to caleulate approximate values for y(Z},
where y is the solution of the equation with the given imitiad roudition, by the
Taylor sertes method of order 2 using three slap rngths between 001 and (K2
Finud & hetter estimate for the valoe of y(2) from these results by extrapolation.
Predict how small the step leagth must be to ensure that the pprprreitnation
by the value of 1(2) obtainel using this meethod is accurate 1o & decimal places.

(it} Find g(2) to an accuracy of & decimal places, explaimng how yon ablidned

o resuli.

Question 4 (Unit 1)
Note thict the total wumber of marks avaelaide for this question is 10

This question is coneermesd with finding the vigemvalues and eigenvectors of the

matrix
Glh14  — 1670 1530 332 —48.60
154,580 —37.06 —GLED 2540 —131.T0
A = | —1T4.40 5190 6504 —15%10 140,70
= 18570 H1.66) T30 =216 157.10
ThA0 =280 =310 =414 =il 26

This problem is stored within the EIGS0L program under the name TMA_2.

(i)

{ii)

Find all the eipenvalues and associated eigenvectors of the matrix A, to an
accuracy of 5 docimal places.

You shauld explam the strategy you adopted for finding all the wigenvalues
and eigenvectors, and the ressons for your choice of methods, Lolerances, el
the values of p and g if you used them.

The value —18.30 of the element a4 0 the matrix A i5 only approximade,
Investigate the absolute conditioning of the sigesvalue of largest maodulng with
regpect to small changes in the vadoe of . Explainm your strategy,

Duestion 5 [ Undd 24
Note that the total anmber of merks avatloble for this guestion is 25
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