


∈ R ×



∈ R ×

d i d



⃗ , . . . ,⃗ ∈ R
V R

⃗ , . . . ,⃗ V ∈ R ×

∥ ⃗ − ⃗ ∥ = ∥⃗ −⃗ ∥ .

˜ = ⃗ V R

-

- -



⃗ , . . . ,⃗ V
∈ R ×

= ( ) ≤

⃗ , . . . ,⃗ V

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

- m y* a
neat

-
- h i -



⃗ , . . . ,⃗ V
∈ R ×

= ( ) ≤

⃗ , . . . ,⃗ V

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

n[§ic¥ If:[*
govis

-

×=xw"



( )( )⃗ = ( )⃗ ⃗ ∈ R

( − ) =

W&w
t

y ,W I

-[vyt.vyvv-wtyvt.io



∈ R ×

⃗ ∈ R
∥⃗ ∥ = ∥( )⃗ ∥ + ∥⃗ − ( )⃗ ∥ .

I i s t u d i d identity mat r i x atasllalli

I.ws#f.o [ - - - L I L I
I n k

t.IT/yvT)T..#*ii.&wl⇒ - i f
1 - -

AOHy
1122= 11wigt (I-wt)y" I ixd dad d i e d a

BOyty =
ytlwtfvvtytytct.int#ovDyt2ytwtlI-vvDy

"

t + t R § Tom
- -



⃗ , . . . ,⃗

V R

⃗ , . . . ,⃗ V ∈ R ×

⃗ ∈ R
∈ R

V



⃗ , . . . ,⃗

V R

⃗ , . . . ,⃗ V ∈ R ×

⃗ ∈ R
∈ R

V

* = Nut

• O

E B



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ − ∥ =

∑

,

( , − ( ) , ) =
∑

=

∥⃗ − ⃗ ∥

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

- I i i



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ − ∥ =

∑

,

( , − ( ) , ) =
∑

=

∥⃗ − ⃗ ∥

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ − ∥ =

∑

,

( , − ( ) , ) =
∑

=

∥⃗ − ⃗ ∥

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

"xillillwtxillit

"Kiril l i

- - - ⇒
-

Willi-Nvixilli

=
-



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ ∥ − ∥ ∥ =

∑

=

∥⃗ ∥ − ∥ ⃗ ∥

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

- - -



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ ∥ − ∥ ∥ =

∑

=

∥⃗ ∥ − ∥ ⃗ ∥

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

O r
a s huge

a s
possile

- - e



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

"xillisllvvtxillz4.lt#NDxiHi
-

-

- = .
0£

÷



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ − ∥ =

∈R ×
∥ ∥ .



⃗ , . . . ,⃗ V
∈ R ×

V

V

∈R ×
∥ − ∥ =

∈R ×
∥ ∥ .

Infinite

EYED

11×17%2

-



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

∥ ⃗∥ .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

- -

✓
§ ¥ s i n

Exit E¥i Eitt



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

∥ ⃗∥ .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

∥ ⃗∥ .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

EH
-

-

a (Mta) :vixtxv



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

W

- s



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

w t

-
Xv,X v ,

E-§ -
s o

% c '
- "xviii

"" " i



∥ − ∥

∈R ×
∥ ∥ =

∑

=

∥ ⃗ ∥ =
∑

=

∥ ⃗ ∥

⃗ , . . . ,⃗

⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
V ∈ R × ⃗ , . . . ,⃗

[ -top
eigenvectorafxtx

{
' " '" ' "M"X¥x

C T



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦

=

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦ = Λ

= = Λ .

- -

I n



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦

=

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦ = Λ

= = Λ .



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦

=

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦ = Λ

= = Λ .

→

k¥5:*

-

reigerdomptin

- -



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦

=

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦ = Λ

= = Λ .

[ -



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦ =

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦

= Λ

= = Λ .

- - - -



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦ =

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦ = Λ

= = Λ .

any
rent never

/

- = Ei#"I
didd id

- - - - I -



⃗ ∈ R ∈ R ×

⃗ = λ⃗ λ ⃗

⃗ , . . . ,⃗ ∈ R ×

=

⎡

⎢⎣
| | | |
⃗ ⃗ · · · ⃗

| | | |

⎤

⎥⎦ =

⎡

⎢⎣
| | | |

λ ⃗ λ ⃗ · · · λ⃗

| | | |

⎤

⎥⎦ = Λ

= = Λ .

d i d

I v t

V ¥ I
"profits§ #



λ ≥ λ ≥ . . . ≥ λ

viii. .

-



⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ ⃗ = λ ·⃗ ⃗ = λ

- . '



⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ ⃗ = λ ·⃗ ⃗ = λ

A r i n Accor): a .c .V

¥¥§
-svin-v.sn,

Effi:L
eigenvectors

humunitnrn
← - -

Avjs i jov j



⃗ =
⃗ ∥ ∥ =

⃗ ⃗.

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩=

⃗ ⃗.

. . .

⃗ =
⃗ ∥ ∥ = , ⟨⃗ ,⃗ ⟩= ∀ <

⃗ ⃗.

⃗ ⃗ = λ ·⃗ ⃗ = λ

A=xtx

a



Ey-rib"÷÷÷.EE#iIui

-
D

÷¥¥

¥ii

* i i



⃗ , . . . ,⃗

∥ − ∥ ,

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
∈ R × ⃗ , . . . ,⃗



⃗ , . . . ,⃗

∥ − ∥ ,

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
∈ R × ⃗ , . . . ,⃗



⃗ , . . . ,⃗

∥ − ∥ ,

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
∈ R × ⃗ , . . . ,⃗



⃗ , . . . ,⃗

∥ − ∥ ,

⃗ , . . . ,⃗ ∈ R ∈ R × ⃗ , . . . ,⃗ ∈ R
∈ R × ⃗ , . . . ,⃗

-

c

-

[


