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Assignment #2 Solution
1. We have
xix; =1 xixy=0 xix3=0
x3x; =0 x3xo=1 x3x3=0
x3%; =0 x3%, =0 x3ix3=1
i.e. we have an orthonormal basis. We find
1 3 3 3 _./3 _ /3
1 32 32 1 \/ 32 \/ 32 0 0 0
X1X] + X9X5 + XgX3 = 3% % g + | - 3% 3 3 0 %1 —1% = Is.
3 3 3 _./3 1 1 0 = 3
32 8 8 32 8 8
2. We have
xix; =1 xjx,=0 x7x3=0
x5x; =0 xixo=1 x3x3=0
x3%; =0 x3x, =0 x3ix3=1
i.e. we have an orthonormal basis. We find
0 00 cos?f® 0 cos@sinf 0 —cosfsind
XX] +XoX5 +x3x5=[0 1 0]+ 0 0 0 + 0 0 = I.
0 0 O cosfsind 0 sin® 0 —cosfsind 0 cos? 6
3. We have
M = hw L 1) Mo = —hw !
= ) X1 = —F= . ) = ) X1 = —F=
1 1 NAY 2 1 N
Thus we find

4. The solution is given by
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(1) = -G —Oiﬂt/hwo) o

Let

‘We have

=>4

coswt —sinwt
sinwt coswt



where
AO = ,[27 Al = A, A2 = (—iwt)QIQ.

Suppose A%F = (—iwt)?* I, (which is clearly true for k = 0 and k = 1). It follows that

AP — A2642 — A2k A2 — (ot) PR Iy (—iwt) 2Ty = (—iwt)? RV T,

Thus A% = (—iwt)?*I, for k = 0,1,... by induction. Also A%t = AA?* = (—jwt)?*A for k = 0,1,....

follows that (splitting the sum over even and odd powers)

o A2k+1

eh = Z ;A%*kz_o 2% +1)!
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1 0 -1
= coswt(o 1)+smwt< 0 )
coswt —sinwt
sinwt coswt /)’
where we used (—i)?* = (—1)*. Consequently

v = () ) wo),

sin wt coswt
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