Properties of Multiplication of Rational Numbers J

Closure Property
Definition:

If we multiply any two rational numbers, the result is always a rational number.

That means:
If a and b are rational numbers, then a x b is also a rational number.

Example 1:

() x

5

3, 6 3 .
(=) = —==— - arational number
4’ 20 10

So, closure property holds.

Example 2:
7y 2 14 7 .
(=3) % () ==, =—; > arational number

Closure property is true.
Commutative Property
Definition:

Changing the order of numbers does not change the result in multiplication.

That means:
axb=bxa
Example 1:
2 5 10
G *xC)=
5 2, 10
(;) X (g) =

Both are equal.

Example 2:
4 1 4 2
Cx Q=575
1 4 4 2
G ==1=3

Commutative property holds.
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Associative Property
Definition:

When multiplying three or more rational numbers, the way they are grouped does
not change the result.

That means:
(axb)xc=ax(bxc)

Example 1:

1 2 3 3 3 1
X)) x==(=)x==—==

(2 3) 4 () 4 12 4

1 2 3 6

S Gx)=gx () =5%5=1

Both sides are equal.

Example 2:
3 5
leta =--,b ==,c ==
5 2
1_3\_5 3 5 1\ _ 5 5 1
(33 xi= (F)xdm (Dxim-go-t
3 5 2 15 2 5 2 10 2
1 3.5 1 15 15 1
3 (xY) =dx (B) =3
3 572 3 10 30 2

Associative property holds.

Multiplicative Identity
Definition:

When any rational number is multiplied by 1, the result is the number itself.

That means:
axl=a

Example 1:

7 7
G)x1=2

Same number

Example 2:

(_g) x 1=_§ Same number
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Multiplicative Inverse (Reciprocal)
Definition:

.. . . . a. b
The multiplicative inverse of a rational number S and

a
- X
b

SRS

=1 (aslongasaz0)

That means:

A number multiplied by its reciprocal gives 1.

Example 1:
3 4 12
() xG) ==

Multiplicative inverse works.

Example 2:

) x (=2 =352

5 5" 35

Multiplicative inverse holds true.

Summary Table:

. . 2, 5 10
Closure a x b is a rational number (=) x(5)=—=
3 4 12
i - HiB =3 x (A
Commutative axb=bxa (2) X (5) = (5) X (2)
.. 1 3 1
Associative (axb)xc=ax(bxc) (gxz)xz=5
T . . 6 6
Multiplicative Identity axl=a (- ;) x1= -
. 1 2, 5
Multiplicative Inverse ax (Z) =1 (E) X (E) =1




