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Arithmetic Semrinar

Tl = £

Van der (Daerden’s Theorem (1 ?ii)_
Let k reIN bejfven. Then EN:N(k,r)(-'/r\f :

when the r‘nf?ers n [1,N] ore colorecl us;'y 3
CO(OfS/ then there is a nontrivial monochoromatic

k-terua arithaetic PrfjreSSf'on (A O . Thot is,

dabzo - a,ath aﬂb,.._/m(k-gb alt
have the go e color.

/
Theorem - et reIN be guven. I[ IN s coloreecl

@ u%{\rj - CO(orsl then fo:- every KeIN there

15 Q Atenachorodo tic K-teral” AP

Exercise: \beduce TheomM'ugL‘fj the v. . W.

Theorem .

Erdos - Turan Conecturc ("T35J'
Let ke!l\l)d'g(o,kij]. Then BA{:N(R,J guch
thot ror any A C[1,N] with [A]YdN
A hos k-term A-P.
(!n other words, the Frobabc‘l(fj of bcfoilj;'r:j to A

of a Pog/c‘thre :’nfﬁer from 4 to N is jreaéer thon d_j
then A hos o k-term AP.)
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,_EXerc:'g:: beduce Ero’oﬂs - 7E(ran Con]ecmre p'om
!
Theorem .

Roth's Theorem (1953)
=
There is o constant C such that A C (4,’\’]/

IA ’ >/ C-.,._N__u__ —_:> A has a nontrivial g-term AP.

(?j(ij

Green - Tao Theorem (:2003)

7
09 contains arbitraj (orij AP’ .

Idea for the proof of vb.w

Let /\:E/!,.Q,,_,/r} be the ¢et of colors-
Bj o CO(Or’ft}j of 7 we Atean a,funcfion

Z
Let X = /\ (U’)e sPace oqt’ oll colorfy of Z with
colors in /1)

FeX > a,ath, atab, ... have the came color
¢ £fe) =flovh) splandt) = - lasleih).
T: X X is defined ky ‘Tx(n) :X(nﬂ)

) -1)b
Fla) = Tb]f(a) = T br@:-.. -t £o)
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Poincore Recurrence :

Let X be a Frabob:‘h% space with measure //(
Let T:X X be a m%ZSurc -Prcserv:’fjr map

(M(Tbl(“)) :fb&(/’«) Vmeaguroble /9
Iy M(V))O L, IxeV , In>0 - T”(x)ev. '

vV, T-l(v)/ T-z(v) p TUJ(V),... can not be all
ofat'fjomf. 3[3 € T'n(v) N T-m-n(v) S Tn((:)e\/
m +0
(P)EV y
X: = TD(F) 3 xe V. T"’(x)ev 3 n.d >{ :}m\{di‘-

An QPPLCCO tion :
X=Rfy Ve [5 45 ] - OE)s

rixecl. Define T: X X , T(x):xf O .

T

/

"

" Nirichlet's theorem:

Y BelR V6,1 3?6{4,2,-..,19#}: II?BH\<

L
&

(qu (| : the clistance between (}9 and the neorest

(n f'\ejer) .
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EXQ(C'QC-‘ Show Nirichlet's theorem %j ugt'ﬂj

Poincare Recurrence .

Birkoff’s Recurrence [heorem
T

Let X be a coupact metric space T X X
be a contimuious map. There is a point ve X,

n
there is a sec[u.ence N, — ® with T k(x) -

Rack to V. D.W. Theorem.

Z
/\3{4,2,-..,3'}/ X:/\ -m(xj)

wWhere
Ve

x,je X 2 x-rlj ¥ d(x,j)s,z
m(xy) =min §230 - x(2)7y(2) or *(ﬁfﬂ'*’)}

d(X,X) = 0.

EXercr'ngZ (X,d) 1S QCOMFOCf-' e tric SF-ace

T X —_ X 5 Tx(n) = X(an

Exercie: T 4s continuous:

-4‘
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xe X , A - {Tn(x)} =2 Ais T!N‘fnvan’anl-,

COMPOC& %ubsFace = _?F€A : P(o) _-P(n}_-. P(Jn):..:{)(kfj
= dme % Tm(X) and P anses on [-kn kn]

=N x(m) :-)((m-r Qn) - :—x(mfkn) , (l.mj ~term AP.
Decluc Fion or the Finitary VODW Theorem:

SuPP"%‘ nt VN , Elan‘/r—co(oﬁ:tj TFN of I-N,N]

¢ t. there s no onochoroiotic K-term arithmetic

prfjress:‘on . Extend each of thege co(on'v to Z.
Qﬁ c:owupacfness we mgj pincl a vt P@,‘ﬂf.’
of thege elerents. That Lot point coill define
an ele 4pent et X <a CO[Orf'nj of Z wfthr coloa)
(wr'fh no k-term AP).

Scanned with CamScanner



