34.

a)

b)

Let €L, €% be an infinite l\'nwﬂ-j-avdscsol
Se¥.

Choost an slement ¥, & L.

Either the inithal seqment or the final segment
at %X, wmust be Wnfinte

T Y¥he miHal stament g iV\F\‘v\(\'&., wWe wn consider
i* o8 a final sggment of the Yoral evder O,

From now on Wt consider the final seqment
%o ={X6L\ X, < Xf

Pickk %X, € X, and consider the Hnal
S&gmtm\—
X, =1ixer]| x,«x%

Dgfine Yn and Xn rs,c.ur.si\fi-,\j'.
%o= TX€ Ll xn ¢ X 8
Choose K pu Fom X,

Then Yhe seb W= {xn [n éwz is on nfnite
subser of L Yhat is wel-ordersd (as iv corrtsponds
to *he inregers with the usuwal ordu‘\'ns),

In e ofher case, defoe Y in the Same woy,
YeVErsSing Yne inequ.odu-s ot every step.

Let us +ake a boundsd sequence of real
Nnumbers
{Xnlnewd

Then take the omplete graph on +he integers.
Color ¥ne edge (i,)) blus if L¢j and ¥ <Y
and red otherwise

By Ramszy there exists a completz infinite
subgraph n which every edge s blue or eveny
édge is red.

If e subgraph is blue, ¥hen the subsequence
given by tae verdices is incx&as'\vxﬂ. T ir is ved,
e Substquence is decrﬁas'mﬁ.



85.

c)

a)

Tr gither casg, Wt have a bounded and monotonic -
henee Conwxﬁo_n{- ~ Subszauence.

Ler <P ¢D be an infints Parﬁo.lls ordered set.
Ler T, bt & countably infinite sub-poset of P.

We go Similarly o the previous preblem:
Ledt ciCﬁ,T—’*Z be o mop (essentially a colonvg
ot o 3raph)
defined b‘j C({x,.ﬁ)z{o A€y ~ygxR
1 Xey v \jéx

Ten by Romseyy 3 an infinite subset of R
Such ¥hat N X ELCT% (XD =0 or clX)=1

I€ C(XOY=0 4then C is an antichain (unordered)
I CLXD =1 +hen C is a lingar order

Let X be an infinite set and & an infinite -Fo.mﬂ-d of subsets.
We can vpick some elémenty Ko of © XK.

Then let S..={S€-J'l\(°e S§ and Sof{SGSl%“Sf
Then S‘SO‘USO,_ ond & is inﬁmii—e) 80 €irher

50‘ or Sg2 Wust be infinits. Se+ So ‘JM if tSN \S
inAnite and 8§, =8, i€ £, is not infinire.

Then pick %, & X\{%§ So ‘hat {Ses.,\x,e&? * So and
£S5 eS,1%.¢8% % 5,

ch_wsivslj de6ine Sn,. in the SsSawme wm\j, bj

S,.=1568.1%,e5%

oYy

S?\h={‘se‘sﬂlxh¢si

dePend(v\S on whseh is 'W\G\'V\‘\‘\‘&., and then pick ¥nn So that

Sm'z =+ Snﬂ- Then va\ b= sn V ne .

b) ChOOSE. Sn € Sn\snﬂ &Y’ ﬁVE,Vj n.

Suppose that Xy, € Sm.



We also know ¥hat S, € S,y

S = {Sesml Y € Sf. Otnerwise We would
have Swmé sm«\

Now ¥ n>m S, S8 = S € Snn
= ¥ € Sh
Corverssly, ¥ X & Sm, then we get
S, ={SeS.|%me ST
Then Y no>m S, S8, = S, ¢ S,
= Xm€ Sn.

Consider the c.o\ovir\3 Fitw) =4
given by: Y 1<)

7(;¢Ss A Xé € S;
X €S; N %€ 85¢
X; €55 A X £S¢
K €S; A % €S

FQi,jd) =

wWN — 0

Then Rams 3 HS w suoth that F is constant on [HI*
ond His Countably infinite.

W now considex M={{mew\xmesn§\ncw3
Suppose  that R aqe o€ T T

® FEE'*TJ"{OE" Then Am €S, E men and ngm
= wm=n

= M={{Inf|newl =y

@ FLERTI =113 | Then XmeSn®™ m¢n & men
= M={wwninew?=D

® FLon?l=£23: Then Yme S, & men
= M={ {jewljen \inew? =fninewt=R

® FEEHJZJ"{S}'- Then )(meshé> meny nem <SS m¥n
= M= fw\in}\ne.w'j-’z C.



Db. Enumerate @ as {qaln<w? oand de@ne T:CRIT*—>w by
T(E%yH) = mingnq, is Sirictly between % ond yt
Ly £%9,2% < R. WLOG we may oy X<y<2
Then TEXYE) =n  where X<qney
and T(fy,z=m where Y< qm<2

= Gn € 9qm = n#*m. Hence {Y/'d,zf Cannot be
o homose.v\zous stt.



