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Set of Real Numbers

The set of real numbers consist of different categories, such as natural and whole numbers, rational and
irrational numbers and integers. In the table given here, all these numbers are defined with examples.

Category

Natural
Numbers

Whole
Numbers

Integers

Rational
Numbers

Irrational
Numbers

Definition

Contain all counting numbers which start
from 1.

N={1234,...}

Collection of zero and natural number.

W=1{0,1,23,

The collective result of whole numbers and
negative of all natural numbers.

Numbers that can be written in the form of
p/q, where g#0.

All the numbers which are not rational and
cannot be written in the form of p/q.

Example

All numbers suchas 1, 2, 3, 4,56,........

All numbers including O such as 0, 1, 2,
3,4,56,.....

Includes: -infinity (-=),........-4, -3,-2,-1, 0,
1,2,3,4, ... +infinity (+%)

Examples of rational numbers are %, 5/4
and 12/6 etc.

Irrational numbers are non-terminating
and non-repeating in nature like +2
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Notes

» A lemma is a proven statement used for
proving another statement.

» Euclid’s Division Lemma :

» first recorded in Book VIl of Euclid’s Elements. Euclid’s
division algorithm is based on this lemma.

For given positive integers a and b, there
exist unigue integers g and r safistying

a=bg+r,0<r<b.




Continued..

» An algorithm is a series of well defined steps
which gives a procedure for solving a type of
problem.

» Euclid’s division algorithm:

A technigue 1o compute HCF(Highest Common
Factor) using Euclid’s division Lemma




Euclid’s division Algorithm

» To obtain the HCF of two positive integers, say a
and b, with a > b, follow the steps below:

» Step 1 : Apply Euclid’s division lemma, to a and
b. So, we find whole numbers, g and

» Step 2:1fr=0, bis the HCF of a and b. If r#0,
apply the division lemma to b andr.

» Step 3 : Continue the process till the remainder is
zero. The divisor at this stage will be the required
HCF.



Example

» To find the HCF of the integers 455 and 42.
We start with the larger integer, that is, 455.

Then we use Euclid’s lemma 1o get
455=42 x 10 + 35

Now consider the divisor 42 and the remainder 35, and apply the division
lemma

42=35x1+7

Now consider the divisor 35 and the remainder 7, and apply the division
lemma to get

35=7%x5+0

Nofice that the remainder has become zero, and we cannot proceed any
further.

So, we claim that the HCF of 455 and 42 is the divisor at this stage, i.e., 7.






