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» Euclid’s Division Lemma (or Euclid’s Division Algorithm)

Let a and b be any two integers and b>0. Then there exists unique integers q and r

suchthata =bgq+rand 0 <r < b.

» Euclid’s Algorithm for finding HCF of two given positive integers

1.
2.
3.

Find the quotient and remainder of the division of the greater number by the smaller.
If the remainder is zero, then the divisor is the HCF.

Else, taking the previous remainder as the new divisor and the previous divisor as the
new dividend, find the quotient and remainder.

Continue the process till the remainder is zero.

The last divisor is the required HCF.

» Fundamental Theorem of Arithmetic or Unique Factorisation Theorem

Every composite number can be expressed as a product of primes uniquely except for
the order of the factors.

OR

Every integer n > 1 can be expressed uniquely in the form

e a a a a
n=p11P;"2P3%3, et v v e DR K

where pq, P2, D3, v ver v o, P @re primes such that p; < p < P3 < v v e < Pie

and a4, a,, as, ... ... ... ..., aiare all positive integers.

> Eleven field properties of real numbers

1.

Closure under addition: The sum of two real numbers is a real number

i.e.x +y € R wheneverx, y €R.

Associativity of addition: For every x,y,Z € R,(x +y) +z=x+ (y + 2)
Commutativity of addition: x +y = y + x forevery x,y € R.

Existence of additive identity: There exists a real number 0 (zero) called the
additive identity such that x + 0 = x for every x € R.

Existence of additive inverse: For each x € R, there exists —x € R called the
additive inverse or negative of x such that x + (—x) = 0(additive identity).
Closure under multiplication: The product of two real numbers is a real number i.e.

xy € R wheneverx, y € R.
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7. Associativity of multiplication: For every x,y,z € R, (xy)z = x(yz)

8.  Commutativity of multiplication: xy = yx for every x,y € R.

9.  Existence of multiplicative identity: There exists a real number 1, called the
multiplicative identity such that x X 1 = x for any x € R.

10. Existence of multiplicative inverse: For each non-zero real number x, there exists
1 e . . 1
€ R called the multiplicative inverse or reciprocal of x such that x X -= 1

(multiplicative identity).
11.  Multiplication distributes over addition: For any real number x, y, z,
x(y+z)=xy+xz
» Corollaries
1. Cancellation law for addition
Ifx,y,z€Randx+y=x+ 2z theny = z.
2. Cancellation law for multiplication
Ifx,y,z€ R,x # 0 and xy = xz, theny = z.
3. Foranyx € R, x.0 =0.
4. Forx,y € R, x(—y) = —xy
5. Forx,y€ER,(—x)(—y) =xy
6. Ifx,ye R,andxy =0,thenx=0o0ry=0.
» Absolute Value or Modulus of a Real Number

The absolute value or modulus of a real number x, denoted by |x| is defined by

x, ifx 20
|x| N {—x, if x<0

or

le _{ 0, if x=0
the greater of x or-x, ifx#0

» Some fundamental properties of absolute values of real numbers
i) |x|=0
i) |=x| = x|
i) [xy| = |x|]y|
) lx+yl < x| + 1yl
v) lx=yl=|x|=Ilyland [x — y| = |y| = [x]|
vi) [x —y| < difandonlyify—56<x<y+§
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