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On Block Distribution of Noncrossing
Nonsingular Partitions and Seven New
Riordan Combinatorial Structures

Abstract

Partition the set {1,2,---,n} into several nonempty sets (blocks) and
call it a partition. If there exists 1<a<b<c<d <n suchthat a,c are
in the same block and b,d are in the same block, then this parition is

crossing. If the number of elements in each block is greater than 1, then
this partition is nonsingleton. Noncrossing partitions play an important
role in many fields (such as RNA decoding, enumerative combinatorics,
computer science, etc.)

It is known that the nonsingleton noncrossing partitions are counted
by Riordan numbers {r,},., =1,0,1,1,3,6,15,36,--- .In this paper we study
the properties of them.

First we consider the enumeration of nonsingleton noncrossing
partitions in respect to the blocks. We prove that the number of
nonsingleton noncrossing partitions of {1,2,---,n} with k blocks is

1(n=—k-1\ n
bn k=
Tk k-1 \k-1
Then we give a connection between nonsingleton noncrossing
partitions and polygon dissections. Let d,, be the ways to dissect an
n—gon with noncrossing diagonals. We prove that
bn,k = dn+2—k,k'

We also give a combinatorial proof.

Furthermore, by way of the technic of bijection, we find 7 new
combinatorial structures counted by Riordan numbers.
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n

Kk 1 2 3 4 5 6 7 8
n
2 1
3 1 0
4 1 2 0
5 1 5 0 0
6 1 9 5 0 0
7 1 14 21 0 0 0
8 1 20 56 14 0 0 0
9 1 27 120 84 0 0 0 0
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