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Abstract- This paper shows the mathematical analysis involved
in the derivation of a unified formula for position change of
entities in power inductive distributions of Kola analysis. This
paper proved that in power inductive distributions of distributive
regeneration of ordered system, where the total number of
ordered entities [n(E)] could be expressed in exponential form of
C?% and where C is the number of columns with each column
having the same number of entities, the mathematical formula
connecting the horizontal position ranking value [P"s] of an
entity at distribution (x) and the vertical position ranking value
[PYaxeny] OF the same entity at distribution (x + 1) obeys a
rectilinear equation.

Index Terms- Power inductive distributions, Kola analysis,
position change of entities, distributive regeneration of ordered
system

l. INTRODUCTION

he mathematical analysis of the distributive regeneration of

ordered system is termed Kola Analysis, and it involves
derivation of formulas for solving problems associated with an
ordered system by using the phenomenon of distributive
regeneration of ordered system [1]. Distributive regeneration of
ordered system occurs when a given system of entity
arrangement, comprising a number of entities that are grouped
into two or more columns and rows, is made to undergo a
Logico-Sequential Distribution until all the entities return to their
starting arrangement before being distributed [2]. Three major
distribution patterns have been discovered so far in the
phenomenon of distributive regeneration of ordered system in
simple dimension, and they are the quadratic distribution patterns
[3], the column inductive distribution patterns [4], and the power
inductive distribution patterns [4]. Further research work is

needed to discover more patterns in this phenomenon of
distributive regeneration of ordered system. This paper models
and shows the steps involved in the derivation of a unified
formula for position change of entities in Power Inductive
Distributions of Kola Analysis.

Il. POWERINDUCTIVE DISTRIBUTIONS

Power Inductive Distribution refers to the distribution
phenomenon of ordered system of entities, in which the total
number of entities n (E) in the ordered system could be expressed
in exponential form of C?, where C is the number of columns
with each column having the same number of entities, and ‘a’ is
an whole number value. The arrangement formula n(E) = C* has
a mathematical relationship with the regenerative distribution
number (t) [5]. The Regenerative Distribution Number (t) is
defined as the number of transformed distributions it takes for the
regeneration of the starting state of an ordered system [3]. The
regenerated distribution of the starting arrangement (dO) in the
distributive regeneration distribution cycle is denoted by (dt). In
figure 2, the entities are denoted by numbers, and the distribution
goes thus: dO, d1, d2, d3, and d4 (dt). The number of rows is
denoted with r. Table 1 shows some power inductive distribution
arrangements and their corresponding regenerative distribution
numbers (t). The arrangement and regenerative distribution
number formulas for power inductive distributions in Kola
Analysis are stated as follows [5]:

If a is an even number, then n(E)=C*=C"

1)

If a is an odd number, then,

()

n(E)=C*=C'
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A MODEL OF DISTRIBUTIVE REGENERATION OF ORDERED SYSTEM

Logico-Sequentizl Distribution (LSD) m Simple Dimension

n(E)=8 d3 =dt or Regenerated dO
C=2 1 .
r=4 -
3 4
3 ]
7 3
d2 dl
4 S ] j
3 7 E] ]
2 6 ] 6
1 5 4 2

The distribution gees thus: 40, d1, 42, 43 = gt or Regenerated 40

Czlrz2 pE)=3

wE)=Total number of entities in the crdered system,

C=Number of columns with each column having the same number of entities,

r = number of rows,

dt=Fegenerated distribution of 40 & t =FRegenerative distribution number

Figure 1: Schematic Representation of Phenomenon of Distributive Regeneration of Ordered System using Logico-Sequential
Distribution

I1l. DATA COLLECTION AND POSITION RANKING
VALUES OF ENTITIES IN POWER INDUCTIVE

DISTRIBUTIONS

Mathematical analysis of the position change, correlation,
and location of entities in distributive regeneration of ordered
system cycle in Kola Analysis is called Positiomatics [4].
According to Taylor, the mathematical equations connecting the
horizontal and vertical position ranking values of entities in
distributive regeneration of ordered system at any particular
distribution obey either linear or rectilinear equations [1]. Let
numbers represent the entities in an ordered system as shown in
Figure 3. The ordered system in Figure 3 has total number of
entities [n(E)] = 16, number of columns (C) = 4, number of rows
(r) = 4, and dO represents the starting arrangement. The

arrangement is in simple dimension with each column having
four entities. Let PYy denotes vertical position ranking value at
distribution (x), P'4«+1) denotes vertical position ranking value at
distribution (x + 1), P"g denotes horizontal position ranking
value at distribution (x), and Phd(x+1) denotes horizontal position
ranking value at distribution (x + 1). Let K"y, denotes rank value
of vertical class interval of entities at distribution (x), K'gu1)
denotes rank value of vertical class interval of entities at
distribution (x + 1), and K", denotes the rank value of horizontal
class interval of entities at distribution (x), and Khd(x+1) denotes
the rank value of horizontal class interval of entities at
distribution (x + 1). Table 2 shows the vertical position and
horizontal position ranking values of the entities designated by
numbers in Figure 3.
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do dl d2 d3 d 4 = dit
l 2 3 7 R | 9 8 7 3 6 9 1 2 3
4 5 6 g 5 2 6 5 4 2 5 g 4 5 6
7 8 9 9 6 3 3 2 1 1 4 7 7 8 9
Figure 2: An Example of Power Inductive Distribution, n(E) =9, C =3, r

=3,t =4, and n(E) = C?

Table 1: Some Power Inductive Distribution Arrangements and their Corre-
sponding Regenerative Distribution Numbers ().

n(E) C C* t|n(E) C C* t

O 3 32 4| 16 2 2T 8

16 4 42 4| 8 3 3% 8

25 5 52 4] 256 4 4 8

64 4 43 3| 32 2 925 5

512 8 8 3| 243 3 3% 5

720 9 93 311024 4 45 5

do

1 2 3 4
5 5 7 3
5 10 11 12
i3 13 i3 i6

Figure 3: Arrangement of entities in an ordered system at starting distribu-

tion (d0)

Subjection of entities in the ordered system of Figure 3 to
Logico-sequential distribution leads to distributive regeneration
of ordered system in Figure 4. Let consider the position change
of an entity designated by number 1 in the distributive
regeneration system in Figure 4. The horizontal position ranking
value (P"y) of the entity designated by 1 at distribution (d0) =
1%, while also its vertical position ranking value (P'q;) = 16"
based on position ranking. Since the graph of Py against P'g1)

is to be plotted, therefore, for entity (E) = 1 the following ranking
values are gotten as stated in Table 3.

For entity (E) = 1, (P"so, P'a1) = (L, 16), (P"as, P'a2) = (4,
13), (P"w, PY43) = (16, 1), and (P"gs, P¥as) = (13, 4). The same
procedure is applied to E = 6 and E = 12 as shown in Table 3. It
should be noted that the graph of P¥4, can also be plotted against
Phd(x+1) to obtain a similar equation.
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Table 2: Position Ranking Values of Entities in Figure 3

(E) Py, Py | (B) Py, DL

1 4th  1st 9 2nd  9th

2 &th 2nd | 10 6th 10th

3 12th 3rd | 11 10th 11th

4 16th 4th | 12 14th 12th

5 3rd  5th | 13 1st  13th

6 7th 6th | 14 5th 14th

7 11th T7th | 15 9th 15th

& 15th 8th | 16 14th 16th
do dl d2 d3 d4=dt
203141139 51161514154 8 121160112314
6 |7 Q41006 212111100937 111556718
0(I {2V 713881716582 (6f10{14)9]10]/11 12
MiIS[I1616 |12 8 [ 443210159 13J13]14|15]16

Figure 4: Distributive Regeneration of Ordered System, n(£) = 16, C = 4,
r=4,t=4, and n(E) = C?

Table 3: Table of position ranking values for entities designated by numbers

1, 6 and 12 respectively

dr | d0 dl d2 d3 d4|d0 dl d2 d3 d4|d0 dl d2 d3 d4
Prl1 4 16 13 1|6 7 11 10 6 |12 14 5 3 12
P14 16 13 1 4|7 11 10 6 7|14 5 3 12 14

By using position ranking values of Table 3, a graph of P",, against PY4xs1) Was plotted. The graph is a linear graph as shown in

Figure 5.
n(E) = C?
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Figure b: A graph of P{i‘x against Pﬂﬁ( 211)
The equation of the graph in Figure 5 is derived as follows:
h v
Pda: i diz+1) 1
17 17
Pt =_pY . +17
da d(z+1)
but €' =4, n(F) = C? =42 =16
then
h ) +2 ‘
Piz = —Fiayy +C°+1 (3)
do dl d2 d3=dt
1 2 7 5 - 8 1 2
3 4 3 1 3 7 3 +
5 6 8 6 2 6 5 6
7 8 4 2 1 5 7 8
Figure 6: Distributive Regeneration of Ordered System, n(E) = 8, C' = 2,

r=4,t=3, and n(E) = C?

Considering the position change of entities designated by numbers 1, 4, and 5 in the distributive regeneration of ordered system
in Figure 6 from d0 to d3, position ranking values were gotten as shown in Table 4. By using position ranking values of Table 4, a
graph of P",, against PY4s1) Was plotted. The graph is a rectilinear graph with two straight lines as shown in Figure 7.

nE)=C_?
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Table 4: Table of position ranking values for entities designated by numbers

1, 4 and 5 respectively

dr | d0 dl d2 d3|d0 dl d2 d3|d0 dl d2 d3
P.:E»: 1 4 7 1(4 7 1 4|5 2 8 5
w4 7T 1 407 1 4 T2 8 5 2
PN
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Figure 7: A graph of P! against P&“(x +1)

The equation of the graph in Figure 7 is derived as follows:

P d(z-+1)
- =1

4.5 T 9
h 1 v =
Pg, = _Epd{ﬂr+1j + [4.5]
Ptlihm 4 P&J{ﬂ:+l} -1

9 18
h 1 v =
Py, = _EPJ{I—I-I} + [4.5]2
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The unified formula for equations 4 and 5 from the graph in figure 7 1s derived
as follows: Slnce C—' = 2,

therefore <1 = 4.5

then

C‘

c?+1

0'1) g

C

1
C

P} = (6)

x T

P .1+1]+(

where K = Rank of horizontal position value of entities in the same class

mterval. For equation 4,

Ild.‘l = 1

For equation 5,

jrld_l = 2

Therefore, the unified formula for equations 4 and 5 from the graph i figure

7
v ~h
P d(z+1) ( ) B‘dm

Table 5: Table of position ranking values for entities designated by numbers
3, 4 and 13 respectively

1S glven as:

1 c?+1

Pl =— G

dr |d0 dl d2 d3 di d5 d6 d7 ds
Prl3 7 5 6 14 10 12 11 3
v L7 5 6 14 10 12 11 3 7
dr |d0 dl d2 d3 di d5 db6 d7 dS
PPl1 15 1 8 13 2 16 9 4
v olg5 1 8 13 2 16 9 4 15
dr | d0 dl d2 d3 di d5 db6 d7 dS
PEl13 2 16 0 4 15 1 8 13
v 12 16 9 4 15 1 8 13 2

Considering the position change of entities designated by numbers 3, 4 and 13 in the distributive regeneration of ordered system
in Figure 8 from dO to d8, position ranking values were gotten as shown in Table 5. By using position ranking values of Table 5, a
graph of P",, against PYaxs1) Was plotted. The graph is a rectilinear graph with four straight lines as shown in Figure 9.

nE)=C*
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Figure 8: Distributive Regeneration of Ordered System, n(E) = 16, C' = 2,

r==8,t=28 and n(E)=C"*

19
18

bk b
N=2O=2NWLOONDOO=N

Figure 9: A graph of Pé‘m against P;

The equation of the graph in Figure 9 is derived as follows:

(z+1)

| i
= [ .. |
- s ’ ‘T“*.__. | oF
- )
__:h?_"‘—_'-—-?‘_ | I —
- - — " e |
| [
P~} . = SN N
-_'_"—x-.,‘_h—_‘ - 1' —l ——
5 i I i
1] e
== S
| . = T 1 1 I t
‘ ? 1 ] (0 =i
| | i I B S S S S S S . .
2-101 23 4567 8 910111213141516171819

do dl d2 d3 d4
1 2 15 13 4 8 o 1 16 15
3 4 11 9 12 16 10 2 14 13
5 6 7 5 3 7 11 3 12 11
7 8 3 1 11 15 12 4 10 9
9 10 16 14 2 6 13 5 8 7
11 12 12 10 10 14 14 6 6 5
13 14 8 6 1 5 15 7 4 3
15 16 4 2 9 13 16 8 2 1
ds dé d7 ds = dt
2 13 9 8 16 1 2
6 5 1 7 15 3 1
10 12 14 10 6 14 5 6
14 16 6 2 5 13 7 g
1 3 15 11 4 12 9 10
5 7 7 3 3 11 11 12
9 11 16 12 2 10 13 14
13 15 s 4 1 9 15 16

416
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Py, d(z+1) 1
4.25 17
h ]' o [t —
P = _ipd(x+'l} + [4.25] (7)
pr Pl
dr i d(z+1) — 1
8.5 34
1 T
Ph = — 3 Pitest) + [4.25]2 (8)
Pc?m Pé;:ﬁ:-l—l} _q
12.75 51
1
Pl =~ Pitesn) + 142513 ©
pr Py
dr | da+1) _ 4
17 H8
1 U
Py, = _ipd{-:c+l} + [4.25]4 (10)

The unmified formula for equations 7, 8, 9 and 10 from the graph i figure 9
18 derived as follows: Since C' = 2,

therefore C:._,;rl =495

then

-2 2

where K" = Rank of horizontal position value of entities in the same class
imterval. For equation 7,

1, CH+ 1Y\ .
Pélx = Pd(r—l—l} + ( ) K?x (11)

I’:}I =1
For equation &,
I’gx =2
For equation 9,
Kh =3
For equation 10,
Kh =4
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Therefore, the unified formula for equations 7, 8, 9 and 10 from the graph in
figure 9 1s given as:

1 41
h
Py, =— Cgp{r+1}+( o2 )de

By considering the unified formulas derived from the graphs of figures 5, 7 and 9, an overall unified formula is derived for the
horizontal position ranking value [P"4] of an entity at distribution (x) and the vertical position ranking value of [PY4x+1); O the same
entity at distribution (x+1) in Power Inductive Distribution in Kola Analysis as follows: The unified formula, equation 3, derived from
the graph in figure 5:

Ph = —Pj,qy+C* +1

The unified formula, equation 6, derived from the graph in figure 7:
1_, c?+1
Py, = _Epd(.r+1} + (T) K
The unified formula, equation 11, derived from the graph in figure 9:

1 ct+1
Pc;lx = Cz Pd(:c+1} ( 2 ) de:

Analyzing these three unified formulas derived from the graphs in figures 5,
7,and 9: if a =2, and n(F) = = C?, then K =1

1 c?+1
h _ ] ~h
Py, = —@Pd(xm + (m) K,

Therefore,
Pl = =P, )+ C?+1

if a = 3, and n(E) = C* = C?, then
| R C3 1\
Py, = T2t d(z+1) + (W) Ky,

Therefore,
1 C*+1
P, = C«Pd(:c+1} (T) K}

if a =4, and n(E) = C* = C*,

then . ol
v o+ h
P} = oA d(a+1) + (—Gq_g ) K,
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Therefore,
h v
Pio = =73 Fia+1)

Therefore,
] h
tween P

given as:
1
h
Pd-.r - Cva Q‘Pd x+1)
where,
r )
ol > K

Calculating K%,

c*+1
+ ( Cz ) Kda

the overall unified formula for the mathematical relationship be-
and Py, ., for Power Inductive Distribution in Kola Analysis 1s

Ccr+1
o ) e

(12)

4, then n(E) =4 =16, and r = 4

4 ,
—16(4):16

Therefore, horizontal class interval is from (1 — 16), and from (1 — 16),

fa=2 and C =
Therefore,
n(FE)
[l
Kk =1.
: 4
4

> Kh >

ifa=3,and C =2, then n(E)=2*=8, and r =4

Therefore,
n(E)

kel

+(3)-

Therefore, horizontal class interval is from (1 — 4), from (1 —4), K? =1,

and from (5 — 8), Kgx = 9.

bD | =

if a =4, and C = 2, then n(FE)

Therefore,

Therefore, horizontal class interval is from (1 —4), and from (1—4), I

from (5 —8), K" =2, from (9—12), K! =3, and from (13 — 16), Kéfx =4

S sl

A Practical Problem: A mathematics tutor wanted to
perform a card mathematical magic game with 256 cards which
were to be grouped into 4 columns with each column having 64
cards. If his plan was to Eut a spectator s card at the horizontal
position ranking value (P"g) = 125" at the starting distribution
(d0) and to pick it up vertically at distribution 1 (d1), what would
be the vertical position ranking value (P'4;) of the spectator’s
card at d1?

n(E)

5= K> 1

=2'=16.and r =8
. :16(5):4
[&] 8

=1,

> K} >1

IV. CONCLUSION

Positiomatics, which is the aspect of Kola analysis that
deals with derivation of formulas for position change of entities
in distributive regeneration of ordered system, opens an
innovative way of programming, encrypting, and tracking of
information, objects, and entities in an ordered arrangement.
Moreover, the method of analysis involved in the derivation of
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formulas in this paper exemplifies the basics of formula
derivation in physics which could promote inductive-deductive
reasoning among students. It provides a practical mathematical
approach to students to be acquainted with the fundamentals of
mathematical methodology, and application of mathematical
manipulative and critical thinking skills in formulating and
creating scholarly works in the field of science and technology.
However, further research is needed to discover more applicable
phenomena of distributive regeneration of ordered system to
enhance teaching, training, research, and innovation,
manipulative and conceptual skills in the field of mathematical
sciences.
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