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Some functional equations in combinatorics

LIU Yan-pei

(Institute of Mathematics ,Northern Jiaotong University,Beijing 100044 ,China)

Abstract : The purpose of this paper is to provide a number of functional equations which were discovered
by the author in the past fifteen years. They are now known to have the significants not only in mathe-

matics but also in the substance structure,quantum fields and statistical mechanics. Meanwhile, recent

developments related are mentioned for those who would like to do some further research.
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On a Meson Equation of Surface Type

LIU Yan-pei
{ Institute of Mathematics, Beijing Jiaotong University. Beijing 100044}

Abstract; This paper provides a meson functional equation which is extracted from counting end = cut free maps
{rooted) on all orientable sudfaces with vertex partition vector given. The well - defindness of its solution is
shown in an extension of integral domain. Then the solution is explicitly expressed in a compact form via consider-
ing graph symmetry.
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0 Introduction

Let Voand F be, respectively, the vector space spanned by the hasis (1, v, vo, =, v, | and the
funetion space by the basis {1, ¥* %, - | 3/ oo over the real field R.

The transformation denoted by 1 from F to V is called a meson functional. The shadow functional used by
Rota'™ | is the case of the meson functional when (1, v', y, «+ | v oo isreplaced by [ (¥, (¥, 13) ..

e (g0, e where

() =4 (D

I, when i = 03
<(['lr'_v- 7). when iz 1.

3
The both functionals are as a type of Blissard operaior' . An equation involving with the meson funetional is
called meson equation.

Although such an equation has been used for enumerating maps with vertex partition as parameter since the
80 of last century'™ | the word "meson functional” did net distinguished from Blissard operator or shadow fune-
fional until 2010°*, However, Tutte " s enumerating maps with vertex partition appeared in literature much early

without nge of an equation” *. Ini3] and 147 there are a number of meson equations, particularly in surface
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