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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 (®, - ®,). All of definitions are follows with sources [1, 2].

Definition 1
As a block 0P, we mean sequence of vertices” sets which it blocks cover i.e.

OP,|$,.950s8,] =(81.0,...8,,)

where ¢, = {f,- f0{12,.,(k+0oB), ) 0i=12,..,0 D} is a set of covered vertices on s-
th level.

Definition 2a
As a partition (P, — ®,) we mean set of max-disjoint blocks 0P, what we can
denote as follows, m=n-k+1

(¢, ~®,)=0P, O 0,2, 0 .0 0P,

m

n
where N = %_1% members. However blocks JIPm’¢17¢2>"'9¢m] and

o,P |0, ,,...w

m

are max-disjoint iff at least one pair of their sets are disjoint i.e.
[ 0[m|: ¢, 0 o,

Definition 2b
We can also consider layer (®, - ®,) as a sequence of vertices’ sets, as follows

(P, - D)= (P,,,,..P,)

where @, = ’SF] :{1,2,-.-,SF} is a set of vertices on s-th level.



2. Rules to produce partition

These rules are creating a structure similar to a grammar G with set of terminal
symbols V1, non-terminal symbols Vy and relation P [ (v, OV,)" x(v, OV,)" asa set
of rules.

Consider any layer (¥, - ®,)=(®,,®,,..,® ), k,nON,k<n, m=n-k+1.
Definitions

* Set of non-terminal symbols V,, = {v 020% %) .k < nOn,k > 0} is a set of layers
which we need to change by terminal symbols i.e. sets of certain vertices
covered by blocks OP,

* Set of terminal symbols V, = lu 02% :s=k,k+ 1,...,nJ is a set of vertices’ sets on
each of m levels.

Rules of non-terminal symbols

Consider any layer (¥, - ®,)=(®,,®,,..,® ), vOV,, u0V,

NL If |®,

=5y fors=1,2,...,m - then layer can partition by one block P,
(®,0,,..0,) - (4,.0,...0,)] 0, =P fors=12,...m

NII.  If m = 1 then our layer (with one level) can be partitioned by N =|®,|

blocks P, which cover after 1; vertices

<¢1> - (ul)D(uZ)D"'D(uN) s lu

s :1F

NIII. FElse we have the recurrence rule

(@,,®,,.,0,) - (®,0,,...®,)g,) O ol(®,,,0,,..0,.)

where @, is a set of m; first vertices, @y is a set of rest vertices i.e.
Py =P, NPy, P, =0, 0P 09, nPy =0
Hint 1
The NIII rule is dependent on cobweb-admissible sequence - in this case it’s for

Natural numbers, because Natural numbers satisfy:

np =my +k,



where n=m+k, m,k N U {O} , it is a number of vertices on n-th level. However
Fibonacci numbers satisfy:

np =(m+k)p =k +1)omy +(m=1) k

therefore NIII rule for Fibonacci numbers will be separated to (k + 1) » the same terms
=(0,,®,,..®, )¢,) and (m-1), the same terms B 50(<¢B,¢1,¢2,-~-,¢m—1>) :

NIIIF. Recurrence rule
<<D],(D2,...,(Dm> ~aUlaO..Ua O pOp0O...0Ob

(k+1)F (m_l)F

where ¢, and ®; are defined in NIII.

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

TI. Concatenate

(61,050, )@ 0. 0) = (0,00, 0,00, ... 0

TII.  Distributive
Let any u,v,t 00V,
(u O v)t = (ut) U (vt)
TIII. Order of the members
(80509, =(02.0..8,.. 1)

3.  Example
Consider (®, - ®,), where F - Natural numbers. In notation introduced in this note

(@, - @,)=(d,,0,,®,)=({1,2},{1,2,3},{1,2,3,4)

Steeps
XY NERVIN v prery rExile o-(<{4}{1 ST Relenm
a2 023023) - %{Lz}i{lz : o). e



B: ol 4l{12L{.2.3) - off4lfi2h123) - (fL2h{1234).  RuleNI+TII
¢ (L)1) - ([f) o(2{n2l) - (m 0.2 0(231.2)) . Rule N+ TIH
(<§3},{ ) - al{31, }}) - ({1.2.{3}). Rule NI + TIII

[({1}{12} 0(e2h 1,23 O ({12 {3)){1.2.3)) -
S (23 0,2,3)) 0423 4,23 1,2,33) O(41,23 33 {1,2,3}) . Rule TII

Lo {2y 2,3y 02,20 4,2,3)) O({12) 33 1,2.33) O ({1,2},{1.2.3}{4})

({1H1.2}{1.2.3}) ({2H{1.2}{1.2,3})

Fig. 1 Display of layer <q32 - CD4> as a set of terminal symbols (blocks)
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