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Mind Map: Number System
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Numbers are used for counting,
measuring, and labelling.

mathematics an

They form the basis of all

d problem solving.

—{ Introduction }—

Types include natural, whole,
=== rational, irrational, even, odd, prime,
and composite.

Digits vary by system, e.g., binary
uses 0 and 1, decimal uses 0 to 9.

=== irrational numbers, can be positive

Classification of
Numbers

Real Numbers: Include rational and

or negative.

Imaginary Numbers: Involve i, where

= i{#=-1; complex numbers combine

real and imaginary parts (a + bi).

Rational Numbers: Can be written as
p/q,q#0 (e.g., 1/2, -3/4).

Irrational Numbers: Cannot be
expressed as fractions, decimals are
non-terminating and non-repeating
(e.g., m, V2).

Integers (Z): All whole numbers and

= their negatives {..., -3, -2, -1, 0, 1, 2,

3 ..}

Whole Numbers: Natural numbers

= with exactly two factors: 1 and itself

=== excluding itself equals the number

including zero (0, 1, 2, 3, ...).

Natural Numbers (N): Positive
integers starting from 1 (1, 2, 3, ...).

Even Numbers: Divisible by 2,
expressed as 2n (n integer).

Odd Numbers: Not divisible by 2,
expressed as 2n + 1 (n integer).

Prime Numbers: Natural numbers

(e.g. 2 3,5,7).

Composite Numbers: Numbers with
more than two factors (e.g., 8, 72).

Perfect Numbers: Sum of all factors

(e.g., 6, 28).

Fractions represent part of a whole:
common, decimal, proper, improper,



Fractions and Decimals |

maed

Decimal Numbers: Numbers with

- decimal points; can be terminating

or non-terminating.

Conversion of recurring decimals to
fractions uses formulas based on
repeating digits.

A straight line representing numbers
extending infinitely in both directions.

—{ Number Line

Distance between points is the
subtraction of smaller from larger
number.

Example: Distance between 7 and -4

is 11.

A number x is divisible by y if
dividing x by y leaves no remainder.

General form: Dividend = Quotient x
- Divisor + Remainder, where 0 <
Remainder < Divisor.

Divisibility

| Divisibility Rules: =

—| Properties of Numbers

—[ 1: All numbers divisible. ]

—| 2: Last digit even (0,2,4,6,8). |

—[ 3: Sum of digits divisible by 3. ]

] 4: Last two digits divisible by 4. |

—| 5: Last digit 0 or 5. |

—| 6: Divisible by 2 and 3. |

7: Subtract twice last digit from
remaining number repeatedly.

—| 8: Last three digits divisible by 8. |

—| 9: Sum of digits divisible by 9. |

10: Last digit 0.

11: Difference of sum of alternate
digits divisible by 11.

~—| 12: Divisible by 3 and 4. |

13: Add four times last digit to
remaining number repeatedly.

cyclically based on the base digit.

Unit digit of a power repeats

factorial depends on number of 5s in

Number of zeros at the end of

prime factors.

Digital root: Sum digits repeatedly till

single digit remains.

Product of 3 consecutive natural
numbers divisible by 6; if first is

even, divisible by 24.

[ Siim of two-diait niimber and ite ]




Absolute Value

Co-Prime Numbers
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| reverse divisible by 11.

4

Distance of a number from zero on
number line, always non-negative.

laj=aifa>0;=-aifa<0. |

Two numbers with greatest common
factor (GCF) 1 are co-prime.

If x divisible by co-prime numbers m
and n, then x divisible by mn.

Prime factors of co-prime numbers

have no overlap.

Highest Common Factor (HCF):
Largest number dividing given
numbers without remainder.

Least Common Multiple (LCM):
Smallest number divisible by given

numbers.

HCF: product of common prime
factors with lowest powers.

HCF and LCM

—[ HCF and LCM of fractions:

{ Find by prime factorization:

LCM: product of all prime factors
with highest powers.

Relation: Product of two numbers =
HCF x LCM.

HCF = HCF of numerators / LCM of
denominators.

LCM = LCM of numerators / HCF of
denominators.

Remainder is the excess after
dividing dividend by divisor, always
less than divisor.

Remainder theorem helps find
remainder of product without full
multiplication.

Negative remainder concept:
remainder can be negative
representing deficiency to next
multiple.

Operations on numbers have same
remainder as operations on their
remainders modulo divisor.

Digits 0, 1, 5, 6: unit digit remains
same for any power.

Cyclicity of Unit Digits

2 powers.

Digits 4 and 9: unit digit cycles every

every 4 powers.

Digits 2, 3, 7, 8: unit digit cycles

and 5 in prime factors.

Trailing zeros come from pairs of 2

| | Number of Trailing

Number of zeros in factorial found by
counting factors of 5: number of




Zeros

Base Systems

| Zeros = |n/oj + LN/i£a) + LN/£9] +J

Number of zeros increases at
multiples of 5, with jumps at powers
of 5.

Decimal (Base 10): digits 0-9, place
values powers of 10.

Binary (Base 2): digits 0 and 1, place
values powers of 2.

Octal (Base 8): digits 0-7, place
values powers of 8.

Hexadecimal (Base 16): digits 0-9
and A-F (10-15), place values
powers of 16.



