
 

А1
a Let A c N ве rank 1 Denote ith column ofАву А
without lossofgenerality assume А О

Any column А
can be represented as А L А

2
Let us take и А and Крт then A инт

d

b 131 13 132 2.13 133 5131
I

В is rank 1 matrix Апу column Bj can
be represented as 13413

Then 2 1,1 2,25 5
using a не get и

c using definition if
х is eigenvector then

Вх Хх

This Г Then и is eigenvector with

eigenvalue su и

Iet Ви и u и и
Scalar

As far as matrix is rank 1 two other

eigenvalues are equal to 0

То find eigenvectors we need to find some

basis of КЕИВ
Hint if денег B then y и о

Let's take vectors ней из f
a o из.us о иг и it's octagonalbasis



д
d Check proof for в
e Let's prove the hint first

E.IE HE ii IИ И
At Az В

ii ii I 1.1
Scalars

А А Аг Аз
A В ЩА def B

detA de.tt deHAd.de As detlI uT

detCB нити

f Let us check via multiplication

К ЕЁ ий
swear

I и Т и Т

IT
И Пи т

ТТ

F МЁД I



3.1
a АТАХ АТ ПА П Атв Б

Г
Ах Б symmetric
If Fis full rank solution is unique

х ПК ПАРАД

First
Let А ве not full rank
Then there exists vector х such that Пх 0

Пх _ААХ
А is full rank

Ах о

AT is full rank as far as А is full rank Ату О

If у Ах then Пх Атах Ату 0 В

This contradiction concludes
a proof

ЁУ Autre
Let A US Г SVD of matrix А

Matrix sis of form Ё where E is diagonal

А ГП suo of matrix АТ

ПА _vstufusx vssvx v

V.sis
OE i

у
АТА is full rank



b Using notation of sewing
we need to express к A Атв
АТА
ААР A ЕП
A Ат vzfftsTT VI 25 EU 545

5 25 ДваО
5

С1 General theory
7

By definition

xi.EE sorsiEIito.II
Let us prove that R is column stochastic
all elements Ris are nonnegative
ЁПТ L where Q pages j points toward

Rx х R I о

As far as Ris column stochastic

any column of R I sums to 0

It implies that
хдд

such that

Х Хг Хп

Is a solution of R IT х 0



во is in kernel of R If
I

R IIs not full rank
I

detlk IF
olde.tl2 I O

I
R I is not full rank

I
There exists у о in kernel of R I

I
х о has nontrivial solution

this solution is not unique as far as

Хх is also solution R I 1 х 804

The solution of Rx х is apriory an eigenvector
with eigenvalue equal to 1

Let us use II 111,1
from в it follows that 111211 L

HRH1 IE 111211,1 HRH 1

р times

р RYE НКК 1 R stays bounded

As far as Iis eigenvalue of В spectralradish PCR 71
but also it cannot be greater рак

РФ
for e see the Th 8 3.1 from Matrix Analysis


