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The t h e o r e m of E rdos and S z e k e r e s [1] r e f e r r e d to in the t i t le 
m a y be s ta ted as fo l lows . 

THEOREM A. Given a sequence of r d i s t inc t r e a l n u m b e r s 
such that the number of t e r m s of eve ry d e c r e a s i n g subsequence is at 
m o s t m, then t h e r e ex i s t s an i n c r e a s i n g subsequence of m o r e than 
n t e r m s , w h e r e n is the l a r g e s t in teger l e s s than r / m . 

An e x t r e m e l y s imple and e legant proof of the t h e o r e m was g iven 
by A. Se idenberg [2] . This note is intended to point out that a r e s u l t 
ana logous to the above holds under a m o r e g e n e r a l se t t ing . 

Let S be a finite sequence of e l e m e n t s , S = {a t , a^, . . . . a ) 
^ ^ 1 2 r J 

on which a b i n a r y r e l a t i o n R is defined such that, for eve ry d i s t inc t 
p a i r a , b of e l e m e n t s of S, exact ly one of the r e l a t i o n s a R b, b R a 
ho ld s . We do not r e q u i r e R to b e t r a n s i t i v e - that i s , a R b and 
b R c m a y hold, but not a R c. 

A subsequence {b , b , . . . , b } of S is said to be an ascend ing 

R - subsequence with f i r s t t e r m b provided e i the r s = 1, or s > i 

and b . R b . J holds for i = 1, 2, . . . , s - 1. It is said to be a descend ing 
l i + l 

R - subsequence with l a s t t e r r a b if e i ther s = 1, or if s > 1 and 

b . R b . i holds for i = s , s - l , . . . , 2 . Thus only s ingle t e r m sub-
l i - l 

sequences a r e both ascend ing and descending R - s u b s e q u e n c e s . F ina l ly , 
the " leng th" of a subsequence is defined to be the n u m b e r of i ts e l e m e n t s . 

We now have 

THEOREM B . Let S be a finite sequence of r a b s t r a c t e l e m e n t s , 
on which a b i n a r y r e l a t i o n R is defined such that for d i s t inc t e l e m e n t s 
a, b in_ S, exact ly one of the p r o p e r t i e s a R b, b R a ho Id s . If e v e r y 
ascending R - subsequence of S has a length not exceeding m , then 
t h e r e ex i s t s a descend ing R - subsequence of length not l e s s than r / m . 

The proof, which is e s s e n t i a l l y s i m i l a r to Seidenberg 1 s proof of 
T h e o r e m A, is as fo l lows: 

To each e l e m e n t a. of S we a s s o c i a t e an o r d e r e d pa i r of pos i t i ve 

i n t e g e r s (m., n.) w h e r e m . (n.) is the l a r g e s t of the lengths of a l l 

a scend ing R - subsequences with f i r s t t e r m a. (descending R - sub­

s e q u e n c e s with l a s t t e r m a . ) . T h e s e i n t e g e r s m . , n. ex i s t for a l l 
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i (i = 1, 2, . . . , r ) and a r e > 1. F u r t h e r , for any two d i s t i n c t e l e m e n t s 

a., a. of S, the c o r r e s p o n d i n g o r d e r e d p a i r s (m , n.) and (m. , n.) a r e 
i J i i J J 

d i s t inc t , for if i < j and if a. R a. ho lds , we have m . > m . + 1 , 
i J i - J 

whi le , if a. R a ho lds , we have n. > n. + 1 . The to ta l n u m b e r of 
J i I " J 

o r d e r e d p a i r s i s then r , the n u m b e r of e l e m e n t s in S. Let t = Max n. . 
1< i<_r 

Since Max m . <_ m , it follows that the n u m b e r of a l l the p o s s i b l e 
l £ i < r 

o r d e r e d p a i r s (m. , n.) is < m t , and hence r < m t . Thus , t > r / m and 
i i — — — 

the t h e o r e m is p r o v e d . 
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