EE2302 Foundations of Information and Data Engineering

Assignment 8 (Solution)

1.
a) Letavector orthogonal to the given two vectors be v = (x,y,z). The inner product
between v and each of the two given vectors must be zero. Therefore, we have
x+y+z=0 and x—y=0.
Let x = a. From the second equation, y = a. From the first equation, z = —2a.
Therefore, all those vectors are of the form a(1, 1, —2).
b) We need to normalize the vectors, so that the norm of each of them is equal to 1. Hence,
thonormal basis is (L ~ L) (i - 0), and (i -, - i)
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2. LetA=|1 0 |andb = (5| ThenATA = [0 2] and ATb = [ p ] The normal equation is
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Solving the equations, we obtainv =6 and § = g
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3. Note that wy = ?n = 7. The Fourier coefficients are

2 (1 0 !
a = Tf_lg(t)dt = L(—l)dt +f0 Ddt =—t|2 +tlg =D+ @) =0
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ay = ?f g(t) coskwyt dt =f —coskmt dt +f cos krmt dt
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= ——sinknt| +-—sinknt| =0
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by, :Tf g(t) sinkwyt dt =f —sin kntdt+f sin krmt dt
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Note that cos km = —1 when k is odd, and cos km = 1 when k is even.
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Hence,

1

4 1
gt) = by sinkmt = ;(sin mt + §sin 3nt + —sin 5wt + --
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k=135...
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