MATHEMATICAL
WRITINGS OF L. C. HSU

Vol. I Combinatorics & Computing

G EBHFIERE

FlE HEFTHS5IHE

/|I|||



MATHEMATICAL
WRITINGS OF L. C. HSU

Vol. I Combinatorics & Computing

FREHF1ERE
FlE HASHTSIT

By ]
fﬁ')*i)\“f ;.zJ tJ b
i A
77& :1Li‘! EA

. S

KEE T K2 HhRFt
20104E7H



B B ER 4 B (CIP) #17

GFAEEEME. B1E: AEaM5iIHHE =
Mathematical Writings of L. C. Hsu Vol. I :
Combinatorics & Computing: ZE3 / %FlEFH. — K
. KEE T R A, 2010.7

ISBN 978-7-5611-5631-5

[.O % I.0f%- . O%¥— XL %X
V. ©O1-53

rh [ A 5 0E CIP $8E 4 5 (20100 3% 131431 5

R 3% B TR 2t RHE Y R
Mk - K TR P B 80 5 BRBUHR S 116023
B35 :0411-84708842 R :0411-81703636 {4 H :0411-81701166
E-mail:dutp@dutp. cn  URL:http://www. dutp. cn

KiELIEF EENRIA PR 2 7] EN R KEH T KA st &Z17
B R F 185mm X 260mm 4 T.1  EI5K:26.75 FEL.612 TF
2010 4E 7 A5 1 2010 4 7 B4 1 U EpRI
TIERE.XNHE T AR G HE

T Bt 2T

ISBN 978-7-5611-5631-5 E H#r:268.00 T HEF )



E Rl roplin:




Editorial Committee

Chairman Wang R. H.
Vice-Chairman Lu Y.F. Jin Y. W.

Committee Members
Li Z. K. Shi G.Y. Wang J.
Wang Y. Wu W. Yu B.
Zhang H. Q. Zhang L. W.

Editors Liu X.Y. Yu H.D.



Editor’s Preface

We have the great pleasure to edit Hsu’s mathematical
writings which had been published within the years 1944—
2009. Professor L. C. Hsu was born in the September of
1920, and has been doing and teaching mathematics for
more than 60 years. A proper compilation of Hsu’s papers
into 2 volumes is now first published just before the birth-
date of Hsu’s 90 years old,so Hsu gladly asks us to convey
his sincere thanks to the university authority of Dalian Uni-
versity of Technology for the effective support of publica-
tion of his mathematics works. As editors we also sincerely
wish the interested readers would possibly get some imagi-
nations as well as inspirations from some selective reading of

Hsu’s writings.

Liu Xin-yan, Yu Hua-dong
JUIY92010
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ABSTRACT THEORY OF INVERSION OF ITERATED SUMMATIONS
By L. C. Hst

1. Introduction. It is known that the Mébius or Dedekind inversion formula
has been extended very abstractly by L. Weisner [5] and P. Hall [3]. These
writers have not only given directions on how to find the appropriate Mobius
u-function for a general system, but also found some applications to the theory
of groups by the formulas they derived.

The main purpose of this paper is to investigate inversion formulas for iterated
summations over sets of a general system. Duality and multiplicative property
of the m-th Mobius function are discussed.

Weisner defined as ‘“hierarchy’” the general system which satisfies six axioms.
It was first noticed by Hall that the hierarchy axioms 4 and 5 may be obviated
by his enumeration principle [3]. We may therefore define the general system
by only four axioms.

Let © be any finite system of sub-sets of a given set G which is not empty
(G itself is a member of &). Let the set-theoretic relation C be defined in &
and satisfy the following axioms (4, B, X, efc., denote the members of &).

(1) The relation C is reflexive: 4 C A.

(2) The relation C is asymmetric: A € Band B C A imply A = B.

(3) The relation C is transitive: A C Band B C C imply 4 C C.

(4) For every pair A, B of &, only a finite number of members X of & exist
such that A € X C B.

The system with the relation so defined may be called simply an S-system.
Clearly, there is a large number of important cases satisfying these four axioms,
e.g. all the sub-groups of a finite group G form an ©-system with respect to the
sub-group relation. We shall establish theorems with respect to the general
system €.

2. Number of chains. This section is a preparation for the next. We shall
now consider the number of chains. If A € B and A # B, then we may write
A C B and say that 4 is properly contained in B. A system of members
Ao, A, ---, A, of & is called a chain of length s, if 4, C 4, C --- C A4,.
Comparatively, A, C 4, C -+ C A, is called a proper chain of length ¢.

Let the number of distinct chains A € X, C --- C X, _, C B of length m
be denoted by ™ (4 | B); and the number of proper chains 4 C X, C --- C
X.., C-B of length t by A*’(4 | B), where 4 and B are fixed members of &.
Then (notice that each proper chain of length ¢ (<m) can produce () chains
of length m) we have

Received March 15, 1945, and in revised form January 16, 1947.
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