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1. Introduction and notation

The proof on existence the partition of some cobweb-admissible sequences  F,  that 
introduced in before note gives as a method to create exactly one partition of certain 
layer. Naturally, there are more different partitions of certain layer, but we know 
surely, that exists at least one. In this note we’ll present rules to obtain a partition of 
any layer nk Φ→Φ . All of definitions are follows with sources [1, 2].
 
Definition 1
As a block mPσ  we mean sequence of vertices’ sets which it blocks cover i.e.

[ ]mmP ϕϕϕσ ,...,, 21 ≡ ( )mϕϕϕ ,...,, 21  

where ( ){ }{ }siskff Fiis ⋅=∧⋅+∈= σσϕ ,...,2,1,...,2,1:  is a set of covered vertices on s-
th level.

Definition 2a
As a  partition nk Φ→Φ  we mean set  of  max-disjoint  blocks  mPσ what  we can 
denote as follows, m=n-k+1

nk Φ→Φ = mP1σ   ⊕  mP2σ  ⊕  …  ⊕  mNPσ

where  N  =  
Fk

n






−1  members.  However  blocks  [ ]mmP ϕϕϕσ ,...,, 211  and 

[ ]mmP ωωωσ ,...,, 212  are max-disjoint iff at least one pair of their sets are disjoint i.e.

[ ] iimi ωϕ ∩∈∃ :

Definition 2b
We can also consider layer nk Φ→Φ  as a sequence of vertices’ sets, as follows

nk Φ→Φ ≡ mΦΦΦ ,...,, 21

where [ ] { }FFs ss ...,,2,1==Φ  is a set of vertices on s-th level.
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2. Rules to produce partition

These rules are  creating a structure similar to a grammar G with set  of  terminal 
symbols VT, non-terminal symbols VN and relation ( ) ( ) *TNTN VVVVP ∪×∪⊆ +  as a set 
of rules.

Consider any layer mnk ΦΦΦ≡Φ→Φ ,...,, 21 , nkNnk ≤∈ ,, , m=n-k+1.

Definitions 

• Set of non-terminal symbols { }0,:2 >∧≤∈= Φ→Φ knnkvV nk
N  is a set of layers 

which  we need to  change by terminal  symbols  i.e.  sets  of  certain  vertices 
covered by blocks mPσ

• Set of terminal symbols { }nkksuV s
T ,...,1,:2 +=∈= Φ  is a set of vertices’ sets on 

each of m levels.

Rules of non-terminal symbols

Consider any layer mnk ΦΦΦ≡Φ→Φ ,...,, 21 , NVv∈ , TVu∈

NI. If  Fs s=Φ  for s=1,2,…,m – then layer can partition by one block Pm

( )mm ϕϕϕ ,...,,,...,, 2121 →ΦΦΦ   : ss Φ=ϕ   for s=1,2,…,m

NII. If  m = 1 then our layer (with one level)  can be partitioned by  1Φ=N  
blocks 1P  which cover after 1F vertices

( ) ( ) ( )Nuuu ⊕⊕⊕→Φ ...211  : Fsu 1=

NIII. Else we have the recurrence rule

( ) ( )12112121 ,...,,,,...,,,...,, −ΒΑ− ΦΦΦΦ⊕ΦΦΦ→ΦΦΦ mmm σϕ

where Αϕ  is a set of mF first vertices, ΒΦ  is a set of rest vertices i.e. 
ΑΒ Φ=Φ ϕ\m , ΒΑ Φ∪=Φ ϕm ∧ ∅=Φ∩ ΒΑϕ

Hint 1
The NIII  rule  is  dependent on cobweb-admissible  sequence – in this  case it’s  for 
Natural numbers, because Natural numbers satisfy:

FFF kmn +=

2



where n=m+k, { }0, ∪Ν∈km , it is a number of vertices on n-th level. However 
Fibonacci numbers satisfy:

( ) ( ) ( ) FFFFFF kmmkkmn 11 −++=+=

therefore NIII rule for Fibonacci numbers will be separated to ( ) Fk 1+  the same terms 
( )Α−ΦΦΦ≡ ϕα 121 ,...,, m  and ( ) Fm 1−  the same terms ( )121 ,...,,, −Β ΦΦΦΦ≡ mσβ :

NIIIF. Recurrence rule

( ) ( )
  

FF mk
m bbb

11
21 ......,...,,

−+

⊕⊕⊕⊕⊕⊕⊕→ΦΦΦ ααα

where Αϕ  and ΒΦ  are defined in NIII.

Rules of terminal symbols
These rules is only to modify notation or order of terminal symbols

TI. Concatenate 

( ) ( ) ( )kmkm ωωωϕϕϕωωωϕϕϕ ,...,,,...,,,...,,,...,, 21212121 =

TII. Distributive
Let any TVtvu ∈,,

( ) ( ) ( )vtuttvu ⊕=⊕

TIII. Order of the members

( ) ( )13221 ,,...,,,...,, ϕϕϕϕϕϕϕσ mm =

3. Example

Consider 42 Φ→Φ , where F – Natural numbers. In notation introduced in this note 

42 Φ→Φ = { } { } { }4,3,2,1,3,2,1,2,1,, 432 =ΦΦΦ

Steeps

{ } { } { } { } { } { }( ) { }{ } { }( )
     BA

3,2,1,2,143,2,13,2,1,2,14,3,2,1,3,2,1,2,1 σ⊕→ … Rule NIII

A: { } { } { }( ) { } { }( ) { } { }( ) { }( )3,2,12,1,32,12,13,2,13,2,1,2,1











⊕→

 DC

σ … Rule NIII
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B: { }{ } { }( ) { }{ } { }( ) { } { }{ }( )43,2,1,2,13,2,1,2,143,2,1,2,14 →→ σσ . Rule NI + TIII
C: { } { }( ) { }( ) { }( )( ) { }( ) ( ) ( )}2,1}{2{}2,1}{1{2,1212,12,1 ⊕→⊕→ . Rule NII + TII
D: { } { }( ) { } { }( ) { } { }( )3,2,12,1,32,1,3 →→ σσ . Rule NI + TIII

A: ( ) ( ) { } { }( )[ ] { }( ) →⊕⊕ 3,2,13,2,1}2,1}{2{}2,1}{1{
( ) ( ) ( )}3,2,1}{3}{2,1{}3,2,1}{2,1}{2{}3,2,1}{2,1}{1{ ⊕⊕→ . Rule TII

→  ( ) ( ) ( ) ⊕⊕⊕ }3,2,1}{3}{2,1{}3,2,1}{2,1}{2{}3,2,1}{2,1}{1{ { } { }{ }( )43,2,1,2,1  �

Fig. 1 Display of layer 42 Φ→Φ  as a set of terminal symbols (blocks)
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