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7.3 Least Squares Approximation

Example: Find the best-fit parabola through:
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7.3 Least Squares Approximation

Example: Find the best-fit curve P = Ce* thro
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7.3 Least Squares Approximation
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7.3 Least Squares Approximation

L/_g@\\]wl\e,

Recall that AZ = b is consistent if and only if b is in col(A).
This follows from Sections 2.3 and 3.5.

Recall that null(AT)=[col(A)]*. We saw this in Section 5.2.

Example: Derive the formula for ©* by considering an inconsistent system Ax = b.
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7.3 Least Squares Approximation

Example Continued...
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Complex Numbers

Complex Numbers

Definition: Let i be the imaginary number such that i> = —1.
If a and b are real numbers then z = a + bi is a complex number.

Comment: The symbol ¢ is sometimes written j. You may feel free to use either notation.

Example: Let z; = —2 + 67 and 2z, = 4 + 5i. Calculate:
a) =7z

= 11 -1

b) Z1 + Z9

= 2+ L

C) Z1 — 29

- (4

d) 212
= 246455

= <% ~lo{ +24( + 300 (o)
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Complex Numbers

Definition: The complex conjugate of z = a + bi is Z = a — bi.

Example: Let z = a + bi. Show that 2z = a® + b2,
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Example: Let z; =4+ 9i and 29 = —3 + 5i. Calculate:
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b) 2
= G 251
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= 234 22 47
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Complex Numbers

Definition: The length of z = a + bi is |z| = Va2 + b2,
The principal argument of z = a + bi is the angle § = tan™'(2) (+77?)
We decide whether to add 7 or not based on the graph of z.

Example: Let z = —1+ 2i. Graph z then calculate |z| and 6.
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