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Abstract
Prime numbers are known to be in one of two series; Z mod 6 =
±1. In this thesis, we use the concept of Integer Absolute Position in
prime series, to develop structures for composite integer numbers in the
prime series Z mod 6 = +1.
The developed structures ware used to state theorems and to develop
deterministic algorithms that can test simultaneously for primality and
prime factors of integers of the form Z mod 6 = +1.
The developed algorithms are compared with the one of the best
known factoring algorithm Pollard-Roh. The results show that the new
developed algorithms performs well when the two factors are same or
one of the factors near to the square root or near to the value 1.
Although the current version of the algorithms is of complexity O
((N/62) ½ /4), but the facts that, the algorithms has a parallel
characteristics and its performance is dependent on a matrix search
algorithms, makes the algorithms competent for achieving better
performance

1.1 Introduction

Natural Numbers (greater than one) which can only be divided by 1 and itself
are called prime numbers. Non prime numbers are called composite numbers [2],
the property of being prime (or not) is called primality[16].
A composite number is a number that can be written as the product of two
positive integers other than 1 and the number itself. For example: 14 is a
composite number because it can be written as 7 times 2. In this case, 7 and 2 are
called factors of 14 [9].
Factoring a positive integer n means finding positive integers u and v such that
the product of u and v equals n, and such that both u and v are greater than 1.
Such u and v are called factors (or divisors) of n, and n = u ∗ v is called a
factorization of n [3].
Factoring is an important process in algebra which is used to simplify
expressions, simplify fractions, and solve equations .
1.2 Problem definition
The problem is how to factorize big numbers very fast. Our exact problem is
how to factor or test primality of the form Z mod 6 = + 1, when both factors of Z
are of the form Z mod 6 = + 1.
1.3 Research Objectives

The objective of the research is to develop a fast primality testing and
factorization algorithm for integer of the form Z mod 6 = +1 Based on work in “A
deterministic Factorization and Primality Testing Algorithm for Integers of the
form Z mod 6 = -1”, presented by Noureldien
Abdelrhman Noureldien, Mahmud Awadelkariem, and DeiaEldien M.Ahmed,,
which was doveolp the structural design for prime series Z mod 6 = -1.
1.4 Research Methodology

In this research we adopt an analytical approach to rationale the development
of the proposed algorithms, and an empirical approach through experiments to
test and compare the developed algorithms.
Based on the work in “A deterministic Factorization and Primality Testing
Algorithm for Integers of the form Z mod 6 = -1”, this thesis deals with integers
of the form Z mod 6 = + 1. Our proposed approach handles primality testing and
prime factorization as one problem, and is based on looking for a prime factor
for a given integer within a determined search space. If a factor is found within

this space then the given integer is composite otherwise it is prime.
To define the search space, we use the concept of absolute position for
composite numbers of the form Z mod 6 = + 1, to define an infinite matrix space
of absolute positions for composite numbers.
In this structure or matrix space a composite number is represented by its
absolute position, and its location in the matrix space is defined by its factors. To
determine the matrix space searching boundaries for a given integer we state and
proof some theorems based on absolute position concept.
Based on the stated theory we present a deterministic primality testing and
factorization algorithms by constructing simple equations that associate the
absolute position of the integer under testing to its prime factors.
1.5 Results

The developed algorithms are compared with the best known factoring
algorithm Pollard- Roh. The results show that the developed algorithms for R1
perform well when the two factors are close compared with Pollard-Rho which
performs normal.
The worst case of the two algorithms for R1 is when Z is prime number in this
case Pollard- Rho will performs well, and the average case is when Z is composite
and f1 and f2 are not twins.
This thesis contributes to number theory efforts in introducing new concepts
and approaches to develop algorithms that reduce the complexity (speed) of
primality testing and factorization algorithms.
1.6 Thesis Organization

This thesis is organized as follows; in chapter two some primality testing
algorithms and some factorization algorithms are discussed.
In chapter three the prime series R1 is defined, and the structure of Absolute
Position of composite numbers of the form Z mod 6 =+1 are stated. Based on the
structure a primality testing and factorization algorithm for R1 is developed.
In chapter four the developed algorithms are tested against Pollard-Roh
algorithm. Conclusions and recommendations for future work are given in
chapter five.

