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The generalization problem proposed by Paul Erdds and Daniel Kleitman half
a century ago
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HAF LMY, MHEREEER (). Q28T 1) .

HJ5, Wolf43 32 Paul Erdsf1Daniel Kleitman ¥ 19704F & 25 (AR E S A8
ZERWSC (M [3][4]115]) #BLE b — &l o 45 R py 2 ah b3 i gk — 20 () =Xl 4>
m]#E CRIX RS 47 “ Sperner’s conclusion can be obtained, when the restriction of
non-containment is relaxed considerably. Suppose, for example, that S is the union of

two disjoint sets 77 and 75,

S=T\UT,TiNT,=9,
and suppose that F' is restricted such that if AD B for 4,B € F, thenA—B ¢ T, and4—B
& T». Then |F| <C", .

that is, Sperner’s bound still applies with these weakened requirements on F. An
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interesting unsolved problem is the analogue of this for S = T'UT,UT; all T’s
disjoint; under these circumstances the analogous restriction of F is not sufficient to
get the same bound on |F]. One can ask: What is the best bound? Also: What are the
weakest additional restrictions necessary to impose upon F to get back to the Sperner
bound in this case?” ) |

XA )8 Paul Erd6s a5 B3R5 0 64> 45k Y 738 B 48 AR AR A 4 i R <« e
— 7 InZEmiE T o2 “interesting” [ R AR, EEAR R PR RS S CART AR LA Erd6s
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PAJ ETfiGyula O. H. Katona 1R 3L H1 25451 56 8] “It is easy to see, that Theorem 1
does not remain true if we divide the set into three or more parts” , 7] WL ¥ EZ& 1)~
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The generalization problem proposed by Paul Erdds and Daniel
Kleitman half a century ago
Kewen Zhao

Inst. Math. Info. Sci., Hainan Tropical Oceanographic University, Sanya 572022, Hainan.
Abstract: Wolf Award winner Paul Erdés et al. in 1970 proposed the problem of three partition
generalization from a binary partition result. Subsequently, in 1987, Guotai Huang published a
promotion result in Chinese Ann. Math. that was used about 5 pages to prove. Therefore, the
author of this article, Kewen Zhao, published a simple proof of Guotai Huang's result in Chinese
Ann. Math. in 2001, which was only based on three elements: about 5 lines, citing the binary
partition result, and not citing other results in the proof. This indicates that Guotai Huang's
generalization and the binary partition result are essentially the same and not a generalization, and
these three elements are all crucial and may not be clear in essence for half a century or even
longer. This simple proof has been reviewed and recommended for publication by Professor
Wenjun Wu and Professor Jia'an Yan. But is there a three partition generalization? due to Paul
Erdods et al. in the following paper published in 2006, proposed the problem of three partition

generalization. Therefore, this article now has to prove a more specific result, thus completely
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ending the three partition generalization problem by Paul Erdés et al.
Keywords: Family of subset of a finite set; Erds-Kleitman problem; Three partitions

generalization; K-partitions generalization; The generalization of Katona-Kleitman theorem.
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