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ABSTRACT

Boundary mathematics represents abstract mathematical concepts using empty and full

containers, as opposed to tokens in conventional systems.  We examine several boundary

number systems in depth.  Conway numbers are bootstrapped into existence by the act of

partitioning the void.  They form a comprehensive system spanning all conventional types of

numbers.  As well, they provide sufficient structure to define algebraic transformations of

infinities.  Spencer-Brown numbers confound operations and objects, representing both by

configurations of a single type of container.  This was the first system based entirely on

boundary concepts.  Kauffman numbers use depth of nesting of containers as a type of

positional notation.  Algebraic operations are trivial;  addition is sharing a space, multiplication is

direct substitution of one form into another.  Computational effort occurs after all operations

are completed, in the course of standardizing forms to a canonical ground, which is then

interpreted as a number.  Bricken numbers convert Kauffman numbers into graphs that permit

parallel processing.  James numbers use three types of containers to represent algebraic and

transcendental forms.  The concepts of cardinality and inversion are simplified and generalized.

A new imaginary, ln-1, provides access to new computational tools.   

CONTENTS

Boundary Number Systems

History of Integers

Types of Numbers

The Numerical/Measurement Hierarchy

Integers as Sets

Some Exotic Varieties of Numbers

Boundary Number Systems



Conway Numbers (Surreal Numbers)

Partitioning Nothing

Ordering and Equality

Building from Zero

Building from One

Number Forms

ordinal

negative integer

fraction

real

Conway Operators

addition

negation

multiplication

division

Infinities and Infinitessimals

Imaginary Star

Commentary

Spencer-Brown Numbers

Spencer-Brown Arithmetic (Parenthesis Version)

Reduction Rules

involution

distribution

Operations

addition

multiplication

power

Confounding Objects and Operations

Computation

Void Transforms

Inconsistency



Kauffman Numbers

Kauffman Arithmetic (String Version)

Canonical Transformations

commutativity

power

distribution

Operations

addition

multiplication

Inverse Operations

Kauffman Arithmetic  (Molecular Version)

Commentary

Bricken Graph-numbers

Definitions

Parallel Standardization Rules

Group

Coalesce

Multiple Representations

18

Numerical Operators

Addition

Subtraction

Plus-cancel

Multiplication

Cross-connect

Division

Multiply-cancel

Stacking

Peano Axioms for Arithmetic

Peano Axioms in Boundary Form



James Numbers

Boundary Units

Boundary Operators

Integers

Algebraic Operations

addition

multiplication

power

Inverse Operations

subtraction

division

root

Reduction Rules  (Axiomatic basis)

involution

distribution

inversion

Algebraic Proof

The Form of Numbers

The Form of Numerical Computation

Logarithms

Generalized Inverse

subtraction

division

root

log

Dominion

Inverse Theorems

inverse collection

inverse cancellation

inverse promotion

Examples

Generalized Cardinality

multiple reference

negative cardinality

fractional cardinality

Broadening the Distributive Axiom

James Calculus Unit Combinations

Stable Forms



The James Imaginary

Illegal Transforms

J Theorems

definition

independence

imaginary cancellation

own inverse

J abstract

J invert

Inverse Operations as J Operations

J in Action

Dot as -1

Base-free

J Self-interaction

J parity

generalized J parity

Algebra of J

Multiplicative Forms

Cyclic Forms

J and i

Complex Numbers

Euler's formula

logarithms

Transcendental Functions

e

PI

cos x

sin x

e^ix

An Open Question

Axioms of Infinity

Void Transformations

void reduction rules

void algebraic operations

Infinities and Contradiction

division by zero

inconsistent forms

infinite powers

Infinity and J

Imaginary Logarithmic Bases

Infinite Series

Differentiation


