



































































































































an ÉA we will say
A 0 if each entry of A

is positive

A 0 xxx non negative

IN 1,2 and INo IN ULo

Tk R R

4 É Kk

Ci is ith unit vector in IR and RERUN

Given K 22 I JERK we write I
Tiff

F c to sit I Cy






































































































































1Dantinuedfactions Cf
expression

wattage

fatso written as K Lao 9,92 Ani D
are IDCf Here A E Z and

ai E INo

For my 0

Pym
Lao 9 am is called

m th convergent which
has properties

infesting km
Po ao p gait 1 pnepnyantpn z

for n 72






































































































































90 1 91 9 dn dn i dnt 9m z

for n 2

then Pnd Pn In fi
simple ID continued Fraction in terms

of Matrices

For me No Diem I 1 EGL 2,2

and note that

Titi ta'd

pm pm

so

Kitty

pm pm
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timm Diao xD Car x xDcam 9 IL
How to transition from matrix to 1

dimensionalcontinued fraction

For any
memo define G m R R

such that C m n mtt.fr
ER

A simple computation yields that

Diem
a

I
em se

Easytemma KEIR has Idimensional c f
R Aia Az if and only if

at him 4297 959 X x Glam o




































Euler Lagrange 4 Periodic LD
continued fractions

Euler proved that if KER has an eventually
periodic

ID continued fraction then se must be a

quadratic irrational

Eventually periodic means c f of the

form Taoan as Least
repeating

for some 570 and p o

Lagrange proved
the converse of Euler's

result which established that

RER has eventually periodic continuedfraction

iff r is a quadratic irrational



Multidimensional continued fractions are

algorithms that attempt
togeneralize this

fact 70 R analogously

One example of such
desiredgeneralization

is the following
statement

Let ne z g ie G
ER we want to

associate to I a sequence of vector
in R say gli such that

i I
the seduence is eventuallyperiodic if
both the following are satisfied

M Rz kn are irrationals of degree
at most nti

The set 1,2 Nz an is Q linearly

independent



we will present one such n dimensional

continuedfraction algorithm which

occurs as a natural generalization of
matrix form of ID continuedfraction

Defining
Multidimensional

continued Fractions

Given n 7,1 and y Y 42 Yn E Ino

define o
O Y

Day I 0 82 EGL Intl IR

Yn I
0 0 9 yn

we
say that WER has n dimensional

continued fraction yell yea for
some sequence y lily E INon if



f him fines Cen

caution

1 Not every
DER has a n dimensional

continued fraction

2 Not every Fli ElNon yields a

limit in

him
m AIR tf 7

We just generalized D 70 Dn Similarly we

can generalize the map G to G



For any 8 14 Yz Yn E INon define

GET A ERT R

it
Y

Int Rnzn

Asimplecomputationcanivenity

D IT
g they as

Now we want to prove a theorem we need

some definitions



Perron Frobenius Matrices

A matrix M E GL In R is called P F if

M 7,0 and M is not of the form

IAB

Theorem Bauer M19921
let no M be a P F matrix such that

for some PE IN and f T JP El Non

M Dn Y Dn g 127 Dnfycpy

Then

the spectral radius
I and eigenvector

set I 8 T associated with I are

given as follows
I IT y t and



X
Man

6 Iya y TK

Lya
R and

6 is cyclic shift to the left ie

6 IT T g go.jo ytgiy

Mabon theorem shows that certain

periodic n dimensional c f converge

we will use following Lemma in the proofof
the theorem



Lemma Power
Method

If
XI is a Perron Frobenius P F

matrix

with spectral radius
and it is the

corresponding eigenvector
then

tzek with 270 we have

Mm z I n'tIm
ma

Proofofthetheorer
Let A D y and for s 2 inductively

choose m 4 VEG 2 p such that
s pm to

Define As As D JW
we want to prove that

a
I lie Akfen A



Let me in and ve fi 2 if be arbitrary
Inductive deft

limo Apmtv ten ofAK

him
ma

Apm Auf M Ap

limns Mn Arlen k
w a E D

U
power Lemma

Proof of it IT y12 J

For i 1,2 p define

Fi Cn y
il Cuff lit o offytpy

Note that if we 0 then on f al 70 for
every J EINon and hence Fi ul 70



Also

Duty 1 Anca fine and

Duff hug an film ftp ae

for every i 2,3 p

I is eigenvector
associated with X

fit a

Duffin x xDn tip f
Duty x xDn yep tiny Epa



Ala XI Fpu X X T Elul f
J

So
g p ul and

I All x A Fpa x XT CE ul

Grew x Xk Fpa ng't
For any j 112 p we k

fo 1 Dnt x xDn yay
Dncg'D x xD typify gr

IT J T jp

J T
t

J



o Iya Jlp

ya
6 If gl

In Fj lull An 16 Ey TD
using

above and equation AA we

have that
p

Tank IT it
j 1

The Theorem is proved
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