
 

34 a Let C L C be an infinite linearly orderedset

Choose an element Xo E L

Either the initial segment or the final segment
at Xo must be infinite

If the initial segment is infinite we may consider
it as a final segment of the total order 7

From now on we consider the final segment
Xo x ell xox

Pick X E Xo and consider the final
segment

x x ell x X

Define Xn and Xn recursively
Xn x ell xn x

Choose Xna from Xn
Then the set X Xn new is an infinite
subset of L that is wellordered as it corresponds
to the integers with the usual ordering
In the other case define Y in the same way
reversing the inequality at everystep

b Let us take a bounded sequence of real
numbers

x I new

Then take thecompletegraph on the integers
Color the edge i j blue if icj and Xi Xjand red otherwise

ByRamsey there Exists a complete infinite
subgraph in which every edge is blue or every
Edge is red

If the subgraph is blue then the subsequence
givenby the vertices is increasing If it is red
the subsequence is decreasing



In either case we have a bounded andmonotonic
hence convergent subsequence

C Let P E be an infinitepartiallyordered set
Let Po be a countably infinite sub posetof P

Wego similarly to the previousproblem
Let C Po 2 be a map essentially a coloring

definedby x y
o x yagfxagraph
I xey v y ex

ThenbyRamsey I C an infinitesubset ofPo
such that H X E CF C X O or CCX

If X 0 then C is an antichain unordered

is35 a Let X be an infiniteset and I an infinite family ofsubsets

Then let SES I Xoes and 502 5051 045
Then 8 SoUsos and S is infinite so either

So or Soa must be infinite Set So So if So is
infinite and So So if So is not infinite

Then pick X E X Xo so that SES X ES So and
S e Sol x S So

Recursively define Dna in the same way by
Sna SESnlx.es

Sna SeSn Xn S

depending on which is infinite and then pick Xnt so that

Sntz Sent Then Sun E Sn H new

b Choose Sn ESn Int forevery n
Suppose that Xm E Sm



Wealsoknowthat Sm Smt

Smt SeSm Xm S Otherwisewewould
have SmeSmt

Now H n m SnESmt Sn eSmt

Xm Sn
Conversely if Xm Sm then we get
Smt SESm XmES

Then It n m SnESmt Sh ESmt
XmeSn

C Consider the coloring F w 74
givenby if i j

F i j 49 Xi S A Xj E Si

Xi ES Xj Esi
ThenbyRamsey F H E W such that F is constant on H
and H is countably infinite

We now consider M mewl xmeSn new

Suppose that imageof HT
F H 03 Then XmeSn m 4 n and n 4m

men

M n I new A
FECHT I ThenXmES E m an men

M win I new D

F HT 2 Then XmES E men

M jewljan I new ni new B

F HTT 3 then XmeShe men v name m n

M WI n I new C



36 Enumerate IQ as canIn w anddefine T R w by
T xy min nIgn isstrictlybetween x andy

Let x y Z C IR WLOGWEmaysay X yc z

Then TC Xy n where X quay
and T y Z m where y c gmL Z

9nsam n m Hence x y z cannot be
a homogeneous set


