




MATHEMATICS-X
1.2

35 =

The integer 'b' is called the dividend, integer 'a' is known as the divisor and integer 'c' is
known as the quotient.

For example, 3 divides 36 because there is an integer 12 such that 36 = 3 x 12. However, 3 does
not divide 35 because there do not exist an integer c such that 35 = 3 x c. In other words,

3 xc is not true for any integer c.

If a non-zero integer 'a' divides an integer b, then we write alb. This is read as
"a divides b". When a|b, we say that 'b is divisible by a' or 'a is a factor of b' or 'b is a
multiple of a' or 'a is a divisor of b'.
We write a / b to indicate that b is not divisible by a.
We observe that:

- 4|20, because there exists an integer -5 such that 20 = -4(-5).
(ii) 4]- 20, because there exists an integer -5 such that -20 = 4 x(-5).

(iii) -41 - 20, because there exists an integer 5 such that -20 = -45.
ILLUSTRATION State whether the following are true or not:

(i) 393 (ii) 6/28 (iii) 014 (iv) 510 (v) – 218

(vi) -71-35 (vii) 616 (viii) 81-8 (ix) 131-25 (x) 11-1
SOLUTION We observe that:

(i) 3/93 is true, because 93 = 3 x 31

(ii) 6/28 is not true, because 28 = 6c is not valid for any integer c.
(iii) 0/4 is not true by definition.
(iv) 5|0 is true, because () = 5 x 0

(v) – 28 is true, because 8 = (-2) (-4)

(vi) -71-35 is true, because -35 = (-7) x 5
(vii) 616 is true, because 6 = 6 x 1

(viii) 81-8 is true, because - 8 = 8 x -1

(ix) 131-25 is not true, because -25 = 13 c is not valid for any integer c.
(x) 11-1 is true, because -1 = 1 x -1

Following are some properties of divisibility:
(i) +1 divides every non-zero integer.

i.e, f1|a for every non-zero integer a.
(ii) O is divisible by every non-zero integer a.

i.e., a|0 for every non-zero integer a.
(ii) O does not divide any integer.

(iv) If a is a non-zero integer and b is any integer, then
alb = a - b, – aſb and - a - b

(v) If a and b are non-zero integers, then
ab and bla = a = tb

(vi) If a is a non-zero integer and b, c are any two integers, then
(a|bc

a | b and alc= a | bc
a|bx for any integer x.
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(vii) If a and c are non-zero integers and b, d are any two integers, then
(i) a|b and c d = nc|bd

(ii) ac | bc = a b

REMARK If a divides b, then by property (iv) a divides -b and –a divides b. It is therefore enough
if we consider positive divisors of positive integers only.
Thus, whenever we will speak of divisors in this chapter we will mean positive divisors of
positive integers.

1.3 EUCLID'S DIVISION LEMMA

Euclid was the first Greek Mathematician who initiated a new way of thinking the study of
geometry. He is famous for his Elements of Geometry but few people are aware that he also
made important contributions to the number theory. Among these is the Euclid's Lemma. A
lemma is a proven statement which is used to prove other statements. This lemma was
perhaps known for a long time, but was first recorded in Book VII of Euclid's Elements.
Euclid's division algorithm is based on this lemma. This lemma is nothing but a restatement

of the long division process we have been doing for the last many years.
Consider the division of one positive integer by another, say 58 by 9. The division can be
carried out as follows:

9) 58 (6
54

4

While carrying out this division, we had to think of about the largest multiple of 9 which
does not exceed 58 so that after subtraction the remainder 4 is less than the divisor 9. The

result of this division is that we get two integers, namely, 6 which is called the quotient
and 4 which is called the remainder. We can write the result in the following form:

58 = 9 x 6 + 4, 034 < 9

Let us now apply the same procedure to other pairs of positive integers to see whether
such a representation is always possible or not.

Pair of integers Representation

:: 7 goes into 25 thrice and leaves
25,7 25 = 7 x 3 + 4,0 5 4 < 7 remainder 4

20,3 20 = 3 x 6 + 2, 0 < 2 < 3
:: 3 goes into 20 six times and

leaves remainder 2

7,15 7 = 15 x 0 +7, 0 <7 < 15
: 15 is larger than 7. So, this

relation is always possible

5 goes into 35 seven times
35,5 35 = 5 x 7 +0, 0 = 0 < 5 and leaves no remainder

It is evident from the above discussion that the above representation also holds for other
pairs of integers. We also observe that for each pair of positive integers a and b, we can
find unique integers q and r satisfying the relation n = bq +r,0 sr<b. In fact, this
holds for every pair of positive integers as proved in the following lemma.






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































