
 

Week 15 Tuesday

Recall that

A E Mani IR

In order to diagonalize A we solve

is detc A XI o s eigenvalue

2 Foreach eigenvalue X solve CA XI 5 0

eigenvectors Va 81 AE Xu

If I dime Va n then we can find a bas's
5 95 in

titanaigenvectors PAP D
p ft f

Not always diagonalizable

er A
o f in IT

For symmetric matrix such bad situation never happens

Thm AE Man1112 A AT then A can always be

diagonalized

Rnk Recall last time if X X are different eigenvalue

Then Va and Ux are orthogonal to each other
So it A can be diagonalized then A can also be

orthegored diagonalized



orthegored diagonal ed

Prep Block Matrix

Ibd act a a be a b't b d
c a't d d c b t d d

A A AA B C A B B D

C A D C C B't DD

Pf Firstly we can always find at least one eigenvalue

X for A then solve AFI 5 0 so we can find
at least one eigenvector for A

Assure it is normalized and extend it to an

orthonormal basis vi In take P 1,4 In
use Cran Schmidt

Pia P
fifty É

Sine A is symmetric P is orthogonal matrix P PII

PAP T PTAT J P A p is symmetric

AF Az AI
Use indention For n 1 A is scalar always true

Assure for Kan AE Maxes IR is always dyoneditable

Now by we can pick a'Morthnoinal s t

O As A D is diag



Therefore a ta at if
we can get a if I
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2 Quadratic Form

fay x 2xy 342 G F Xy
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I II fixes p
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Ixty 2y Xy 2y

glx.ge x y g ix y t
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flxty x ys
ax bxyt cy g ix y t Jacky



fixy axtabxytcy ex y a
g y

IT A I

axtby bxtcy Y
ax't bxy t bxytcy

We see a bijection between

homogeneous
equadratic polynomials symmetric matrices

complete the square a A is digonal

In general if P AP D then A PD.pt

thr IT A I E.P D p

then y P I lineartransformation of Y
Patey
PatPay

Read calculus

fix Y fixeyo It x yo x Xo t XoYo lyyo

ix yo Exo t If ix Y I

If exo yo x x lI



fix fix t fix x xolt data E

A
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fix 720

MY
local wad way saddle

Fisitiwdef.negetiudetDefi
cx.y axyzbxy eye then

e

it Aix y o for every xy co o positive
definite

Aix y so negative

definite

Cecyy can be both positive and negative indefinite


