wl = {-4, 3-2I, I, 1- 41}
(-4,3-21i,1i, 1-41}

w2 = {-1-5I, 5-4I, -3+5I, 7 - 21}

{(-1-5i,5-4i, -3+5i, 7-21}

w3= {-27-I, -7-6I, -15+25I, -7-61}
{(-27-1, -7-61, -15+251, -7-61}

We begin the Gram - Schmidt process to transform {wl, w2, w3} into
an orthogonal set {vl, v2, v3}. Note that the inner productofvandw,
is given by v.cw where we take the conjugate of the entries inw.

vl =wl

(-4,3-21i,1i, 1-41}

cvl = Conjugate[vl]
(-4,3+21i, -i, 1+41}

v2 = w2 - (w2.cvl/vl.cvl) vl

(3-i, -5i, —2+41i, 2+1}

cv2 = Conjugate[v2]
{(3+1, 51, -2-41i, 2-1}

We check v1 is orthogonal to v2.

vl.cv2

0

v3 = w3 - (w3.cvl/vl.cvl) vl - (w3.cv2/v2.cv2) v2

(-17-1i, -9+81i, -18+161i, -9+81}

We check v3 is orthogonal to vl and v2.

v3.cvl

0

v3.cv2

So {vl, v2, v3} is anorthogonal basis. We divide by the lengths to get an orthonormal basis.
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Sqrt([vl.cvl]

Va7

Sqrt[v2.cv2]

2V 15

cv3 = Conjugate[v3]
(-17+1i, -9-81i, -18-161, -9-81)

Sqrt[v3.cv3]

2290

We let {bl, b2, b3} be the orthonormal basis.

bl = (1/Sqrt[47]) vl

{ 4 3-21 i 1-4 j}

b2 = (1/ (2Sqrt[15])) v2

3 i
{;"5 1 |5 1-2i 1+ ;}
r —— 1 - r

V15 2 3 V15 /15

b3 = (1/ (2Sqrt[290])) v3

N

17 9 . 9
5+ ~-41 9_-81 ~-41

e

290 290 290 290

We check that {bl, b2, b3} is orthonormal. We already know the vectors are orthogonal,
so we just need to check that they have length 1.

cbl = Conjugate[bl]

{

4 3+21 i 1+41i

J

bl.cbl
1

cb2 = Conjugate[b2]

30i i
{§'+ 2 1 5 1+21 1-3
r — 1 - - 4
V15 2 3 V15 415



b2.cb2

cb3 = Conjugate[b3]

17 i 9 . 9 ,
7—% 3+41 9+81 5+41
{’ r- r- r - }
290 290 290 290
b3.cb3
1

So {bl, b2, b3} is our orthonormal bases.

We now calculate the Fourier coefficients of x where

x = {-13-71, -12+31, -39-111I, -26+51}
{-13-71, -12+31, -39-1141, -26+51}

x.cbl

(-1-1) V47
x.cb2
(-2+41) V15
x.cb3

(2+21) V290

Let ' s check these

(x.cbl) bl + (x.cb2) b2 + (x.cb3) b3
(-13-71, -12+31, -39-111, -26+51}

Since this is x they are correct.
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