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1. Classification of Numbers

Number systems form the foundation of mathematics,
expanding hierarchically:

e Natural Numbers (N): {1,2,3,...}
e Whole Numbers (W): {0,1,2,3,...}
e Integers (Z): {...,—2,—-1,0,1,2,...}
e Rational Numbers (Q):
{g |p,q € Z,q # 0} (Terminating or repeating

decimals).

e Irrational Numbers (Q'): Non-terminating,
non-repeating decimals (e.g., 7, e, V2).

e Real Numbers (R): QUQ'.

e Complex Numbers (C):
R,i% = —1}.

{a+bi | a,b €

2. Divisibility Rules

Divisible by | Condition

2 | Last digit is even € {0,2,4,6,8}.

3 | Sum of digits is divisible by 3

4 | Number formed by last 2 digits is
divisible by 4.

5 | Last digit is 0 or 5.

6 | Divisible by both 2 and 3.

8 | Last 3 digits are divisible by 8.

9 | Sum of digits is divisible by 9

1 | Difference of alternate digit sums is
divisible by 11.

3. LCM and HCF (GCD)

For any two positive integers a and b:

HCF(a,b) x LCM(a,b) =a x b

e HCF (Highest Common Factor): Greatest
divisor of two or more integers.

¢ LCM (Lowest Common Multiple): Small-
est positive integer divisible by all given num-
bers.

e For fractions § and §:

HCF(a, ¢)
LCM(b,d)’

LCM(a,c)

HCF = HCF (b, d)

LCM =

4. Base Number Systems
Conversion between bases uses place value powers:
e Decimal (Base 10): Digits 0 — 9.
e Binary (Base 2): Digits 0,1. Example:

10113 =1-2340-224+1-2+1-2° =11,

e Hexadecimal (Base 16): Digits 0 — 9,4 — F
(where A =10,...,F = 15).

5. Fundamental Theorem of
Arithmetic

Every integer greater than 1 either is a prime num-
ber itself or can be represented as a unique product of
prime numbers (up to the order of factors):

_ 01,02 ag
n = pl p2 e pk
where p; are distinct primes and a; are positive inte-

gers.

6. Modular Arithmetic

Let n be a positive integer (modulus). Two integers a
and b are congruent modulo n, denoted:
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