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Abstract

The property of distribution allows the mathematical understanding of two elements that have no relation
to each other but are both related to a common element. Indeed, it can be generalized to describe any
number of elements that have no relation to each other though they are all related to a common element.
From accepting the distributive property of relationships meaningful relationships arise that explain
reality. Reality says that compound elements can break up into new relationship, this paper shows that
with the proper notation, proper symbolism. Relationship theory can explain what is in a box and table as
well as what happens in particle colliders. The abstraction of relationships allows the comparison of
relationships between diverse phenomena. The reality of human divorce in terms of relationships is no
different from many chemical relationships in terms of relationship theory, they are the same in a
mathematical abstract concept, as abstractions they have the same mathematical structure. This
abstraction is needed for those who desire to understand how the universe operates. Applications of the
theory are given with everyday realities like putting things in boxes and on tables. Since existence is
about relationships, mathematics needs the abstraction of relationships, and this paper successfully lays
that foundation.
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1. Introduction

The paper that introduced the concept of relationship of things in an abstract manner, “A formal
Mathematical Framework for Relationships”, showed relationships with the property of commutativity.
The property of being commutative does not take into account the full range of relationships. Take
humans two humans who are on the other side of the Earth, they have no relationship with each other.
Both though have a relationship with the Earth.

The aims of this paper are to introduce the property of distribution to the abstractions of relationships. The
distributive property allows relationships theory to illustrate how two humans on the other side of the
earth to both have a relationship with the Earth but no relationship with each other. Relationships theory
has arisen from the need to solve a practical problem, the need to create a mathematical framework for
relationships. It is thus vital that it can describe elements that are themselves not related but are all related
to a common element.

The practical problem was to understand relationships in an abstract manner given that everything that
exists is in a relationship, and that fact nothing can escape it. This maths is needed for those who desire to
understand how the universe operates.

What does introducing the property of distribution lead to? As shall be seen, it leads to the reality of more
types of relationships that can be explained with the right type of mathematical notation, compound
elements can be broken up when they get into a relationship, this is the reality of observation. A
mathematical relationships theory must make effort to make an abstraction of all types of relationships in
a consistent manner.



The significance of this paper is that it further generalizes the concept of relationships and more types of
relationships within a mathematical framework. Relationships theory is a mathematical framework that
comes from reality and hence must strive to explain all relationships in a mathematically logical manner
given that everything is in a relationship. This paper further adds to mathematically understanding more
relationships when using appropriate symbolism.

One will understand that a lion hunting and killing a zebra has a similar mathematical structure as what
happens in particle colliders. The mathematical concepts developed go into showing how this abstraction
manifests in common relationships like putting things on a table. This paper will show the foundations of
reality, relationships, in an abstract manner.

2. What Has Been Established

This section summarizes the key ideas established from the paper that introduced relationship theory “a
formal mathematical framework for relationships”.

2.1. An Element

An element E is a thing, anything.

E], Ez, En_1, E.€E= ZEL

E is the set of all elements, all things.
E; # E; no two elements are the same.

r = relationship it is an operator
An element getting into a relationship with itself
Ei r Ei = E| = an element is its own identity.

A singular element E; can be considered as a set of one
{Ei} =Ei

Ei can also be considered as a subset of the universal set
Ei cE

2.2. Two Element Relationship

A two-type element relationship is of the type Ei r E> = {E; E>} and can be expressed as
{Ei Ej} c E or {Ei Ej} eE

{Ei E;} is its own unique element such that

{Ei Ej} # Ei # E

Letters of the alphabet can be used for ease of visuals. There are more than 26 elements hence the use of
Ei

A,BEE
A+#B
ArB={AB}

The process is commutative
ArB=BrA={AB}={BA} €E

2.2.1 Two Element Inverse Relationship



r'! = inverse relationship it is an operator
{(AT'B}={Br'A}=A,B

2.3. Three Element Relationship

2.3.1. Basic Relationship

A basic three type element relationship is of the type Ei r E> r E; = {E; E» E3} and can be expressed as
{Ei Ej Ek} eE

{Ei E; Ex} is its own unique element such that

{Ei E;j Ex} # Ei # E; # Ex

Letters of the alphabet can be used
A,B,C€eE
A #B # C all elements are unique.

ArBrC={ABC}
The process is commutative, it does not matter the order.

2.3.1.2 Basic Three Element Inverse
{ABC}r'=A,B,C
2.3.2 Relationship of the Type {E; {E; Ei} Lack of Apparent need for Associativity

There is no associativity. The reason is because of the way associativity is defined. All maths operations
are defined as brackets or parentheses first. Associativity is defined mathematically as

(a+b)+c=a-+ (b+c) in more abstract terms

(aeb)ec=ae (bec)where

e is an operation

Relationship theory is about things. At B = {A B} and it is a new element. Say {A B} =Z Then
Cr{AB}=CrZ=ZrC={ZC}

Z={AB}

~ZrC={ZC}

Since Z = {A B}

=>Z7ZrC={{AB} C}

{{AB} C} # {AB C} = {C AB} because of commutative property

A relationship happens in a moment. Associativity implies one relationship first and then another. Reality
of putting three elements say in a container, they all get into a relationship in that moment.

2.3.3 Relationship of type {E:Ex E;E\}

2Cr {AB} = {ACBC}
{ACBC} = {{AC} {BC}! # {C{AB}} = {{AB} C} # {ABC! = {BAC}

A conundrum because {A B} is its own element. There is the difficulty of mathematics, a thousand pages
or more can be written. It is however clearly an element with parts as most things are made of parts.
{AB} €E



(ABYCE

The above logic leads to a generalization
(Il — 1)E1 T {Ez, E3, ceey En.l, En} = {ElEz, E1E3, ceey ElEn_l, ElEn}

3. The Distributive Property and Relationships
3.1 3 Element example

The distributive property of relationships, are relationships oof the type {Ex [E;, E;]} for example
A = a can of tomatoes

B = a cellphone

C=atable

The can of tomatoes, A, is placed on top of the table. Thus, the can of tomatoes has a relationship with the
table, C.
ArC={AC}

The cellphone, B, is also placed on the table and it too has a relationship with the table.
BrC={BC}

These two relationships can be considered as a aet of things with a relationship with the table.
{{AC}:{BC}}=e€E

{AC} Ee

{BC}ee

An element of something can be considered as a subset of that thing.
{AC}ce
{BC}ce

The table is common to both relationships in

{C[A: B}

The use of the colon, is to denote that A and B are not themselves in a relationship, what they have in
common is that they are both in a relationship with C.

The cellphone is taken of the table and is therefore no longer in a relationship with the table
{C[A: ' B]} = {C[A: B]}r,' = {AC} B

Note

{{AC}: {BC}} # {{AC} {BC}}
{{AC}: {BC}} implies there is one C and A and B are both related to this one C. and hence we get

/C[A: B]}

{{AC} {BC}} implies that there are two C's, see 2.3.3 above. It does make sense to simplify where
possible. It is still logical to say

{{AC} {BC}} = {C(A B)}

{C(A B)} # {C[A: B]}

Thus, generalization becomes

(m—DE;r{Es Es ... E.1 Ep} = {E1Es EiEs, ..., EiEq, E1Ey)}

={EI(E2E3 ... En-1 En)} #{EI[E2: E3: ... : En-1: En]}



3.2 4 elements

A = a can of tomatoes
B = a cellphone

C = a remote control
D = A table

The can of tomatoes, A, the cellphone, B, and the remote control are placed on the table, each having a
relationship with the table but not with each other.

ArD={AD}
BrD={BD}
CrD={CD}

All three sets above belong to the bigger set @ of all things having a relationship with the table
{{AD}: {BD}: {CD}}=e€E

The table, D, is common to all relationships, thus set @ can be defined as
{D[A: B: C]}

The cellphone is removed from the table and is no longer in a relationship with the table.
{D[A: r'B: C]} = {D[A: B: C]}r,"' = {D[A: C]} B

3.3 Adding some complexity to 4 elements

A = water
B=acup

C = a cellphone
D =atable

The water, A, is poured into the cup, B. The water and the cup have a relationship
ArB={AB}

The cup with water is then placed on the table and thus there is a relationship with the table
{AB} rD={{AB} D}

The cellphone, C, is also placed on the table, thus the cellphone has a relationship with the table
CrD={CD}

@ is the set of things having a relationship with that table
{{{AB} Dj: {CD}}=e

The table is common to all relationships, thus @ can be written as
{D[{AB;}: C]}

3.3.2 removing C from common relationship

The cellphone C, is removed from the table thus it is no longer has a relationship with the table
{D[{AB}:r'C]} = {D[{AB}: Cl}r.' = {{AB} D} C

The cup containing water is removed from the table thus no longer in a relationship with the table
{D[r'{AB}: C]} = {D[{AB}: Cl}ra" = {C D} {AB}

3.4 Further Abstraction example



Though coming from abstraction of reality, the need to understand relationships, any mathematical theory
at the end is abstraction, and abstraction can be taken as far as logic allows. Take the reasoning below.

{F[{AB}: C: {D E}]}
{M[{GHI}: {IKL]}
{Q[N: O: P]}

{WI[R: S: {TU}: V]}
X, Y

F, M, Q, W, XY are themselves related to Z. Thus the set of things related to Z can be illustrated as
{Z[{F[{AB}: C: {D E}]}: {IM[{GHI}: {JKL]}: {Q[N: O: P]}: {W[R: S: {TU} V]}: X: Y]}

3.4.1 Application
The above is pure abstraction, however, these more complex relationships do exist.
A = tape measure

B = speed square
C = claw hammer

D = chisel
E = utility knife
F=Box 1

A, B C, D, E are all put into box 1, F thus there exist the following relationships as all these things will
have a relationship with box 1

ArF={AF}
BrF={BF}
CrF={CF}
DrF={DF}
ErF={EF}

There exists a set @1 of all things in box 1
{{AF} {BF} {CF} {DF} {EF}} =e
Box 1 is common to all elements thus
{F[A: B: C: D: E]} = e

There are other elements

G = screwdriver

H = wood glue

I = small clamp

J =160z rubber mallet

K =box 2

G, H, 1, J are all put into box 2, K thus there exists the following relationships as all these elements will
have a relationship with box 2

GrK={GK}

HrK={HK}

IrK={IK}

JrK={JK}

There exists a set @2 of all things in box 2



HG K} {HK} {IK} {IK}} =e;
Box 2 is common to all elements thus
{KIG:H: I J]} = e

There are three more elements

L = circular saw
M = reciprocating saw
N = table

Box 1 is placed on the table creating a relationship with the table

{F[A: B: C: D: E]} r N = {{F[A: B: C: D: E]} N}

Box 2 is placed on the table creating a relationship with the table

{K[G: H: I: J]} r N = {{K[G: H: : J]]} N}

The circular saw is placed on the table creating a relationship with the table
LrN= {L N} =@€3

The reciprocating saw is placed on the table creating a relationship with the table
MrN={MN}=e4

There is a set @s of elements having a relationship with the table, N.
{{{F[A: B: C: D: E]} N} {{K[G: H: L: J]]} N} {LN} {M N}}=es
As the table N is common relationship

{N[{F[A: B: C: D: E]}: {K[G: H: I: J]}: L: M]}

3.4.2 Inverse relationship

Take {N[{F[A: B: C: D: E]}: {K[G: H: I: J]}: L: M]}
The wood glue, H, is taken out of box 2 and put on the table separately, such that
{N[{F[A: B: C: D: E]}: {K[G: r'" H: I: J]}: L: M]} = {N[{F[A: B: C: D: E]}: {K[G: I: J]}: H: L: M]}

The relationship could be such that the wood glue, H, is taken out of box 2 and placed somewhere else
outside the table such that H has no relationship with that particular table

{N[{F[A: B: C: D: E]}: {K[G: r' H: I: J]}: L: M]} = {N[{F[A: B: C: D: E]}: {K[G: I: J]]}: L: M]} {H} or
{N[{F[A: B: C: D: E]}: {K[G: r' H: I: J]}: L: M]} = {N[{F[A: B: C: D: E]}, {K[G: : J]}: L: M]} H

4. Capture type relationships

Capture type relationships can be described as
{Ei Ej} IEj Ex =E; {Ej Ek}

There are two humans A and B and they get into a relationship.
ArB={AB}

C is another human and they seduce B causing a split between A and B
{AB} 1, C=A{BC}

4.1 Extension of capture type relationships

There are three humans, A, B, and C. They get into a relationship
ArBrC={ABC}



D is another human and the seduces C causing C to break from this relationship
{ABC} r.D={AB} {CD}

Mathematics is about abstraction. There can be two human beings in a relationship, A and B
ArB={AB}

Another two human beings C and D get into a relationship

CrD={CD}

A seduces B, and D seduces B

{AB} {r.C:p, D} = {AC} {BD}

This need not be humans, it could be nations, military commanders in history have been known to change
sides.

Chemical reactions are known to capture certain elements. The principle is abstract, but it applies to all
such types of relationships.

5. Catalyst type relationships

The catalyst type of relationship is the type
{Ei Ek} r Ej = Ei Ek Ej

An example can be

Take four elements, A, B, C, and D. They are in a relationship say

{AB CD}

A catalyst E is introduced that induces one of the elements to break free from the relationship
{A,B,C,D}rE={{AB,C} DE}

The catalyst itself is not affected in the relationship.

Another type of catalyst relationship is that things can not react together unless a catalyst is introduced
such that

{ABC}rD={ABC}D

A catalyst E is introduced

{ABC}rDrE={{ABCD} E}

If catalyst is there {A B C D} can exist but the catalyst does not react and remains E.

1 000’s of pages can be written, aims of this paper is to introduce key principles. Do not forget
mathematics can be drawn out into incredible abstraction. These are examples to understand the basic
principles.

Take for example

{D[A: B: C]}

A catalyst E is introduced

{D[A:B: C]} rE={D[A: B] CE}

Note the catalyst though in the relationship remains E but in the set.

6. Annihilation type relationships
If a lion feeds on Zebras and it catches a zebra, the zebra will cease to exist

A = lion
B = zebra



ArB=A {by, by, ..., ba}

bi€eB

b; are the parts that make up B. The lions do not eat the entire zebra. Some of the zebra’s blood goes into
the soil, the bones are not eaten by the lions. Because the lion eats some of the zebra not all, it would be
more technically correct to say

ArB={Abi} {ba-bi} where

{bn - bi} are the parts the lions do not eat.

Zebra might survive
ArB=AB

6.1 Further abstraction of lion zebra relationship

Returning to the lion killing the zebra

ArB=A {b], bz, bn}

This reasoning can be extended in an abstract manner to
ArB= {a1, a2, ..., an} {bl, bz, ey bn}

al€EA,bi€B

The above can be extended to relationship of type

EirEn={e, e ..., n}

Why {ei, e, ..., €}

This is because Ei has the same structure and is built up from the same structure as opposed to say Ej.

To clarify

AirA,={aj, as, ..., an}

In practical terms A can be considered as neutrons.

Aj € A=set of neutrons {Ai, Az, ...An}

A\ is a neutron as well as A,. They are smashed together in a particle collider and break into their
constituent parts hence

A1 I'A2 = {al, az, ..., an}

6.1.1 relationship of constituent parts

Given
AirA,={aj, as, ...., an}

Take section 3.4.1 above. The tape measure from box 1 could be taken out and placed in box 2 thus
creating a new relationship. Or the tape measure could be put on top of the utility knife inside box 1, thus
creating a relationship within box 1.

Given

AirAry={aj, a, ..., an}

The ai’s can have relationships with each other.
Thus

araj=B

ai F g

Bi #A;

To be technically/ logically clear



airaj=B {a,— {airaj}} =B {a,— B} where
{a, — B} are the elements that do not go into creating B

The reality of this within particle colliders is neutrons can be smashed together, and a myriad of other
particles come to be from the smashed constituents.

Conclusion

This paper set out to build on the basic principles set out in the paper “A Formal Mathematical
Framework for Relationships™. It has done that though still leaving relationship theory at its infancy.
However, the development has been substantial in the conceptualization of relationship theory. It is
substantial by abstraction of relationships, showing that the principles of a chainsaw on the table are not
far of from what happens in particle colliders. In abstract language of relationship theory. In showing that
relationships have similar mathematical structure, this paper has done its job, though abstraction itself can
be taken far from what exists. Relationships have similar structure even with things that seem far removed
from each other.
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