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Solution for question 3

Part 1} The squation of maobion &
F4a'r=0 for GLt<r
with general solution z(t) = Acosat + Hsinaf, and
F=0 dfor il

with general solution #(t} = © + D{t — r), where the constants 4, 8, € and
I are connected hecanse the solution and its decivatives must be continuouws at
I =T

For the particular initial conditions given this gives

i ros at, D<=
TEL = cosar—aft =t)sinar  r<i<T
anel
L sin ot et
=1 |
tsinagr =+ [{ = Tjcosar FLtET,

COn putting ¢ = T we abram the valoe of a fundamental matnxat 1 =T,

e epdar —aiT —rjamer lsiner 4+ {T = ricosar
= - ST cogaT

Part 11) We have
- i . T Y
det{P} = {coser — alT" — T)sinar) oos ar$ S sin ar+ |7 —7lemgar |asinar =1
L

ated
Teid) = Z2coso =7 = o)sing
= Prosg=2osina when J=lw

where o= e and § =al"

Part iii) The sizeavalues, u. of the fundamental matrix @ are given by the
solubions of the squation

gr” = Tr[ B} 4 der[b) =0

pnel Because det{4] = | we have uy gy = 1, sa if the eigenvalues are real one 15
grealer than unity and the svstem is unstable. I they are complex they have



