QUESTION 1

If A= {_1 5}, find an eigenvalue and an eigenvector of A.
Answer:
For eigenvalues put  |4-2J | =0
3-2 1
-1 5-A
(3-2)(5-1)+1=0
15-8h+A* +1=0
A —8L+16=0
(A-4)" =0
A =4 (twice)
For an eigenvalue corresponmding to A =4

[(3_14) - i 4)][2} 0

-x+x,=0

A =X

Choose x, =1

1 [8]
Thus an eigenvalue is [J
QUESTION 2
0 -n<f<-%
Given the function defined by f(t}=<3 Z<t<Z , with period 2n:
0 %<t<n
2.1 Sketch the function. (3)
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e, even (1)

2.3 Find the Fourier series for f(1). (8)
For even functions b, =0.
Period = 2n, thus L ==

"OZHL f(t)ae

i[j 0dr+ | 3dz+j omJ
[

or because it is an even function q, = %Io 3dt

a, =4[, /(t)cos(2)dr

=%[If0dr+j_§‘3c08(m)d“L_"0 a

= [sin()],

= [sin(%) - sin(~ )]

= X[ sin(%2) +sin(4)] Remember sin (—x) = —sin (x)
= sin($)]

B 0 n even
B %[sin(%)] odd

3 6(1
=5+n2(nsm(%)Jcos(nt)

n=l

=%+§(cost)—%(cos3t)+ .........

2]




