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Abstract. This article provides information on one of the fundamental topics of
mathematics: numbers, their divisibility rules, prime numbers, and the Sieve of.
Eratosthenes. It also discusses the works and thoughts of various scholars on these topics,
as well as recommendations for overcoming dificulties in studying the subject.
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IMPABWJIA AEJIEHUSA, ITPOCTBIE U COCTABHBIE UNCJA U PEHIETO
IPATOCO®EHA
Annomauun. B cmamve npedcmasnena ungopmayus no 00HOU U3 YyHOAMEHMANbHBIX
mem mamemamuKku. Yucia, npasuia ux ()ejzuMocmu, npocntole 4ucia u peutemo.
Apamocgpena. B neii maxoice 06cyscoaromes mpyobvl U MbICIU PASTUYHBIX YYEHBIX NO IMUM
memam, a makaice peKoOMeHOayuu no NPeodoienuio mpyoOHOCmell 8 U3y4eHuu npeomema.
Cnucok cnoe: oerumocmv yucel, pewiemo Ipamocgena, npocmvle Yucid, 2unomesd

Tonbakca.

Introduction

Mathematics is often considered a challenging and abstract subject, requiring a unique
ability to understand. While it is true that some areas of mathematics are complex, this is no
diferent from any other feld of study. At the same time, mathematics is a discipline with
widespread applications.

It has been employed for thousands of years to address problems in society, science, and
technology.

We fnd mathematics dificult when we fail to master its principles and useful methods.
Among the fundamental topics that lay the foundation for further exploration of mathematics are
division rules, prime and composite numbers, and the Sieve of

Eratosthenes. These topics, although essential, can sometimes be challenging for learners.

This article will explore these concepts and present ways to grasp them more efectively.
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Rules of Division Division plays a vital role in mathematics by refecting order, distribution,

and balance. To understand division in a practical sense, we use division rules—methods that
determine whether a number is divisible by another without performing the division operation.

Common Division Rules:

1. Divisibility by 2: A number is divisible by 2 if its last digit is 0, 2, 4, 6, or 8.

2. Divisibility by 3: A number is divisible by 3 if the sum of its digits is divisible by

3. Divisibility by 4: A number is divisible by 4 if its last two digits form a number divisible
by

4.Divisibility by 5: A number is divisible by 5 if its last digit is 0 or 5.

5. Divisibility by 9: A number is divisible by 9 if the sum of its digits is divisible by 9.

6. Divisibility by 10: A number is divisible by 10 if its last digit is 0.

13 17

19 29 31 37 41
43 47 53 59 61 67
71 /79 83 89 97/

While some numbers are easy to classify using these rules, others require performing the

division to verify divisibility.




NEW RENAISSANGE croetionstscientivc oot~

ResearchBib IF - 11.01, ISSN: 3030-3753, Vatume 2'Issue’ 1 .
Nonetheless, understandlng these rules is a foundation for further exploration of
mathematical patterns. Prime and Composite Numbers Prime numbers are positive integers greater
than 1 that have exactly two divisors: and themselves. In contrast, composite numbers have more
than two divisors.Key Points About Prime Numbers:Smallest Prime Number: The number 2 is the
smallest prime and theonly even prime number.Why 1 is Not Prime: The number 1 is not
considered a prime number because it has only one divisor.Every composite number can be
expressed as the product of prime factors. For example:One famous hypothesis related to prime
numbers is Goldbach's Conjecture, which suggests that every even integer greater than 2 can be
expressed as the sum of two primes. While this conjecture remains unproven, it has been verifed
for many numbers.Methods to Identify Prime Numbers.There are several methods to determine
whether a number is prime.
1. Trial Division: Check divisibility by all numbers from 2 to the square root of the given
number. For example, to check if 121 is prime, divide it by all integers up to .
2. Sieve of Eratosthenes: This ancient method eficiently fnds all primes up to a given
number.The Sieve of Eratosthenes:
Developed by the Greek mathematician Eratosthenes in the 3rd century BCE, this method
systematically eliminates composite numbers from a list of natural numbers to identify primes.
Steps:
1. Write all integers from 2 to.
2. Cross out all multiples of 2 except 2 itself.
3. Move to the next uncrossed number (3) and cross out its multiples.
4. Repeat this process for all numbers up to. This method allows for the simultaneous
identifcation of multiple prime numbers and is particularly efective for smaller ranges.
Applications of Divisibility and Prime Numbers Understanding divisibility and prime
numbers is not only foundational but also crucial for solving advanced mathematical problems.
For instance, Fermat's Last Theorem and Goldbach's Conjecture both rely on the concept
of divisibility. These problems have intrigued mathematicians for centuries and continue to inspire
research. Sieve of Eratosthenes —An Important Method for Identifying Prime Numbers The Sieve
of Eratosthenes is an ancient and eficient algorithm used to fnd all prime numbers up to a given
limit. This method was developed by the Greek mathematician and astronomer Eratosthenes in the
3rd century BC and ofers a simple and understandable approach. The algorithm works by
sequentially eliminating composite numbers from the list of numbers, leaving only the prime
numbers. Sieve of Eratosthenes: It allows you to identify multiple prime numbers at once. It is a

very fast and simple method for small numbers.It helps to fnd large numbers of primes in a short

time. Limitations: It may take a bit more time for larger numbers.
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The need to manually remove many numbers can be time-consuming. The Sieve of
Eratosthenes is one of the fundamental algorithms in mathematics and is widely used in prime
number identifcation, cryptography, and scientifc research. Its simplicity and eficiency have kept
it relevant for millennia.

Conclusion. Mastering fundamental mathematical concepts, such as division rules and
prime numbers, requires patience, perseverance, and practice. By building a strong foundation in
these areas, learners can confdently tackle more complex problems. As the renowned
mathematician Carl Friedrich Gauss once said, "The ability to rejoice comes from knowledge.

"This quote beautifully encapsulates the joy derived from learning and exploring

mathematical truths.
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