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Question:How many solins possible toAx =b, and whatdim. Is N(A)?
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⑨ Baris:Linearly Independent

⑨ Dimensions =I Basic
↳

Aspace can have

0:dim (CCA)) =?

⑨ Ortogonal vectors:

⑥: wan and floor orirogonal?

⑧

Nom:Th]
scalar > Rm-is

④ length:12 worm =

③ Lo norm =# of

③ upT =

⑦ symmetric matrix =

⑦ (AB)" = and (AB)T =

⑦ ATA is a



⑨ B:Butsay you have tosolve Ax =EF
even tough i K CLA).
What'sthe best you can do?

Ans: Produce a vector an E =[1k2][*]
St. Z is closest possible to 5.

Now declare [x] as we approx soldtoAx
=5

What is "closest possible"?

Define closest possible as

# i,zis =>or

Given this, find solutiontoawhich is []



⑨ Least squares solution

DD case w.1.0.9.)
-

b

↑5 **1 - z =x.a

z + e =

e =

Now, since a Le,

or a| 1 =0 or

88. X

⑨ Now, take thistohigher dimensions

say 2D.

x =

#yposedon.-

80 Projectionmatrix(P) =

Matrix P projects any vector tothe



⑤ Example:Regression> which line y = mx + c satifies all points.
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since no solutionexists =>

so minimize error ej =

①

& For thisminimization, we
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⑨ Eigenvalues and Eigenvectors.

↓AT-3southanor
A (I)

function
or operation

inputvector only changes inmag.
⑨ AX =1 3 but not indirection...

↓ X =

x =

⑨ How to obtaineigenventors and eigenvalues?

Ax =1X=AX - xy =0=> x+0

↓

④ e.g., A =133] :(A - x2) =(3.7I
Bet (A -41) =(-1)- 1 =

0

12 - 61 +8 =0 => (X - 4)(X - 2) =0

80X =

4,72 = 2

Now, [3,"s]f*] =[8] [5;232][3i] =[8]
(x-] =[!] [B1] =[1]



⑦ Eigen Decompositionand Diagonalization
A x,

=X,X,
Axz =7,x2

↓

Axn =xm
3

:: AS =Sd

=>
A = -> called

=> AS = -> called

⑦ Intuitionfor A =SS
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③ So what is At?A?An?


