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!

I'll be on
closer to 1 : 18
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for the

delay.



Quadratic Forms :

~

g(E) = ETAE
,

where A is a nx-matric matrix

positivedefinite : 9 (E)
> 0 (for any EERU)

oositive semidefinite : q(x) = 0
11 12

F
7 1S

neeaturedefinite : q(z)20
17 1

negative semi-def : q(z)
-

indefinite :

g (E)
O & for different vecture

-

q(10 I



(rc)

SpectralThi : A, 1x1
& symetric A= AT

iS
Corthogonally)

diagonalizable

A = BDB
-

positive definite : q(z) > o S

all eigeovalves an

pos
-

oositive semidefinite : q(x) = 0 S
eigenvalues ? O

-

neeaturedefinite : q(E)20 ,
eigaralors mg

negative semi-def : q(z) I
eigavalias O

-

indefinite : g(E) >O &, eigevalves both pos.
-

q( 40 &
neg



Ei = (i)
q() = E = [t]]()

+ x?=( =>
-

A
= 23

9 (*) , Ci cof o xs ( En 1↓ P3 2

it roo
, jth col

. (iej) is : conf un XiXj



↳ ] Engraves

(it] ( -+2 - 4

X
2

21 + 1 -4 - + -2x -3

(t -3)(t + 1)
x = 3, - 1 indefinite
-

A matrix isdiagonalizableIf geomatric multiplicity of

each eigevalie = gebrokmultiplicity of each cigevalre

g-m
: dim .

of the corresponding eigaspace
u

am : how many time the eigenvalve appears
in the char . poly.

-



Simecas :

- Matrix is symmetric : A = AT , this isalways diagonalizable
-

(& rothogonally so
- If I have an new matrix A

,
then if A has

n distinct eigovalues ,
it is diagonalizable.

Laza matrix my deg . n chor . poly. we hancourt arts



#3 : ker (A - xi)[i I = be (A -3 7) = 2I
7 x1

-x = 0

x =t- fun
=

Esll

1) : (E) : + (i)~(n
-3=) = spa G(i]}

- teR

⑮Sit]



[ii]
=

X
,
= -x212 /] T =

(7 : (i) = + [i],
A = [ii](: -i](i i

"



S nurmalizing zigaspace
basis vectors

/2

A =]] I
B B" = BT



MemProblem 2
:

w = &(e) + x + zy-3z = 03 .

Es w a subspace
?

pare: A collection of rectors
,
V

,
in A

,

that satisfics

thraz conditions :

00 = [i] = v

② V is led under addition: V => + EV

③ V is closed under scalar multiplication : VEV ,

ceR CVEV.



To check W is a subspace
: need to varify conditions

-

for my vector in w

Wis not a subspace : Only and to show on of

the conditions fail.

oS() : x + my
-3 = 03

.w, = [0], 0 + 2. 0 -3 .0 = 0 , 0 =Or

x , + zy , -3z = 0
② ]

,
Let *2 + 292

-372 = 0



(i) + (7 = E on

x, + x2
+ 2(y , +yz) - 3(z , +z)

= X
,

+ *2 + 2y ,
+zyz

- 37
,
-372 = X,

+2y , -3z, +X2 +2y2 372
-

-

= 0 +0 = 0

③ Lew ,
v = 0 , ch

] = (ii)
(x

,
+ 2cy ,

-3(z
,
= c(x , +2y ,-7z)
= c .o = ov



Pis :
B
1l

If I have a subspace V, GVc ...sE who

VEV is a bus for V if :

① V = span& , ..., 3

② B is a
collectio of incelyindependent ractors

S
-

dim (v) = I
,

the c,, + (n +... + cv = 0

of restors in u These are liv, ind. if the only sol

basis of V.
S

is
c= ( =... = c

= 0 .
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E : 3(0]
,

(*]
,

[] }
is

thislivea
↓

I
- 1

I
Troc if the

8 matrix formed byI· this Voters has

no free variable

(a)= 5

# : (Ranh-Nullity Therem) : A man

dim(im(A)) + dim(br(A)) = n = # of col- of A :

# of cols -
# of ark . 2

a leading of a free varable·



E :

B = &[i]
,
[i] 3 orthogonality-> liveindependere

(i) = (i) + -[i] [ii]
⑰ =

I

[ i l :) +Co *

[() *



B =([]
,
[i]3
-

bi b2

:)
it
-

= [ii](i) = (2) *[:: ]i7 ·E]



[iii] 1:1 (i)
[iil]c + ( :" 18]
)



Determinants : det (A) = 0 <=) A not invertible

-

thi :A [i] dat(A) = ad -b

+

·
det: rus wemultiplie by

⑤ Add multiple of me row to other my does nothing



⑧ A = BDB
-

A" = BDVB = (BD(BDB+ ) ... (BDBY)
&

3 13 14

A = (i 13 I = B .D3. B-

(wha A = BDB-)



does A hour to③
A = (i) wh

distinat ral eigenvalues ?

def(A-XI) = chare polynomial

A
,
2x2
,*(

-+1) = 12 - Tr(A) + + de+ (a)(x)

Tr(A) = Sum of the mel- diagonal.
Tr (A)

2
> 4 · dc+(A)

4

↓ =F= -4 . deal 3 Tr(A)
2
-4 -dat(A)) O

2 I

Fr(a)?
-4 . det(A) real -



Tr(A)" > 4 · det(A)

(a+c > 4 . (ac - b2)

Ex : 12 + 21 + 2.
What is a matrix A whose

chorrateistic polynomial is this ?

T-
-Tr(A) det(A)

* =[i I



& C③ I A = (
I a

b

I↓ O I

↓ is the only eigevalve of A.

a.m . of 1 1 3.

dim

S

(
j a b

I
If a matrix A has day nun-Zaro

h(A -I) = 0 O C value
, then dim (inA) ? 1

.

8 O 6

- = a= b = c = 0.

3 free variables
?



I 9 b

2 .

A = 2 C eigenvalues = 1
,

2
,
3(i . I

=> 3 distinct e . r . => diagonalizable
for all a

,
b
,
2
.

diagonalizable ( =) a .m .
= g ... of each cigavalve

↓ geometric multi Galg .
multi


