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1 < 12pts >

Find all least squares solutions of the system

1 3 1 I —2
2 4 1 i) = 8
3 1 -1 I3 0
Solution
First form the normal equations, AT Az = ATb:
1 2 3 1 3 177 z1 ] (1 2 3 —2
3 4 1 2 4 1 To = 3 4 1 8
11 —1][31 =1 a| 11 -1 0
14 14 0] [ a1 ] [ 14
14 26 6 To = 26
0 6 3| | 6

Form augmented matrix and proceed as usual when there are free variables:

14 14 0 147 14 14 0] 14 1/14 [14 14 0
—1{14 2 6| 26 | — [0126 12]—> 1/12{0126
0 6 3| 6] -1/2 1 0 6 3| 6 0 00
11 1] 1 0 1
—>{01 12 1| > [@]— 1| +a —1]
00 0 3 0 2

14
12
0

|



2 < 13pts >

Find the least squares fit by a linear function (y = a x x 4+ b) to the data

y| 0]2]5]16
Solution
We have axx; +b=1vy; , 1 =1,2,3,4. Writing as a system:
-1 1 0
01 a| 2
11 b | 5
2 1 16

Multiplying by the transpose of the matrix:

-1 1
-1 01 2 01 al [6 2][a] [37] [-1
1111 11 b| |2 4 bl 23| | 1
2 1
Since
6 2] 1 4 —27 1] 4 -2
2 4 T 6x4—2%x2| -2 6| 201 -2 6
we find

3] =m | o) lm =] ) =52
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