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Number System 

-.,.,., 

Natural Numbers 

Counting numbers are called natural numbers. Thus 1, 2, 3, 4, 5, 6, . . . . .  are all natural 
numbers. 

Whole Numbers 

All counting nubers and O from the set of whole numbers. Thus 0, 1, 2, 3, 4, 5, . . . . .  etc. are 
whole numbers. Clearly, every natural number is whole number and O is a whole number 
which is not a natural number. 

Integers 

All counting numbers, zero and negatives of counting numbers form the set of integers. 

Thus, ... . , -3 ,  -2 ,  -1 ,  0, 1, 2, 3, . . . .  are all integers. 

Set of positive integers = {1, 2, 3, 4, 5, 6, . . . .  } 

Set of negative integers = {-1, -2,  -·3, -4 ,  . . . .  } 

Set of all non-negative integers = {O, 1, 2, 3, 4, 5, ... } 

Even Numbers 

A counting number divisible by 2 is called an even number. Thus 0, 2, 4, 6, 8, 10, 12 .... etc. 
are all even numbers. 

Odd Numbers 

A counting number not divisible by 2 is called a odd number. 

Thus 1, 3, 5, 7, 9 11, 13, 15, ... etc. are all odd numbers. 

Rational Numbers 

A number 'r' is called a rational number, i f  it can be written in the form q, where p and q

are integers and q =f::- 0. 

For example 2/3, 4/5, 7/8, -3/4 are all examples of rational numbers. 
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-25
Also, -25  can be written as - - ;  here p = -25 and q = 1. Therefore, the rational numbers also 

1 
include the natural numbers, whole numbers and integers. there are infinitely many rationals 
numbers. 

Irrational Numbers 

p 
A number 's' is called irrational, i f  it cannot be written in;,'t:he;{ irm where p and q are . 

e ; . ; 4 ) . ,  • q 

integers and q =/:-0. 

There are infinitely many irrational numbers too. Some exairiple·s are: 
"" 

2
,  3 ,  15, J r ,  0.10110111011}10 ...

I t  turns out that.the collection of all rational numbers ahd ir t i i ional  numbers together make 
up what we call the collection of real numbers, w;p.ich is denoted by R . 

.:, ' 

Therefore, a real number is either rational o r  irratio:hal. S o ,  we can' say that  every real 
number is represented by a unique point on th€; timber line. Also every point on 
the number line respresents a unique r : .nlllllper. This is why we call the number line,
the real number line. ' · >:i'." ··· · 

A number other than 1 is called a priiri \1pnil:ier i f  i t  is divisible only by 1 and itself. 
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NUMBER SYSTEM 

A number, other than 1, which is not a prime number is calied a composite number. 

e.g., 4, 6, 8, 9, 12, 14. 

Example 4. 

9 

The number(>f positive i1:1te'ge':rs 1,'i'in the r rtge 12   k  4()'$uc;li:,tha:,tJhe p,:todui:lt, (n ..:_ 1ffo).,. 2: 

. SQl. 

.(n - 3) ..   3.2. i/is llC>f  ;ivis. 9le C)5yri•i  
,, · 

The P!o11:ct(11_- l).(1:1 -- } <tt/?X;;:3· :•t illnothe dgis e byn_ dfly    n.thi prod gpdoe 
not <;Ontam factorsdf n;.1.e:, u1s   pmne n11: - The prtme :i;1u:m ,ers th. at s1;1t1.$fy th. ahov 
condition§t are! 13/17, 19, 28, 293f'31; and 37. .· .. . . . .  •... .A ' 

H:err.ce tll;re , ; ;   7; prim'inu ber. 'bet i n ,i2 aiid 4.J, .. 
' . ·  ',"". "'-,; · .• , ,.,.. . , '. ,/: , ., i<,.' . ,., . 

,,: . . _ _  _ _  a . . . -  - - - - - - ' - - - - - - - '  -  - - - - - - '  

The number system involving numbers O .. to 9 is called the decimal number system (as there 
are 10 numbers in this system). In decimal number system the base is 10. 

There .is two digit number pq in decimalsystem. Both p and q are .natural numbers. What is tl:ie 
value of pq? •. 

Sol. ,. 
F i:om the ba ie cou11ting,tUl{};{WE::l knovvh that p i s  i n  ten's placB•)llld.q is i11 µnit's plac , 
Hence, the value.of pq is 10(p)+ q, v. . . ... ·. · . · 

Example 6. 
Atwo;digif,p.mnber pg: is atrtleq:to tlie nu per formed by reversing the origfoal digit ;'.'!£ t9, · 

-sum is divisible b f  11,,,9, 11:t\ .2,,findthe number of pairs of (p, q). 

i oL - ,, 

Let the original numH t be pq.1he v'alue bf the number = lOp +q. 
The nuIJ:1ber form d byjeversi11;g the digi!s = qp: Value of this num,l:i r = JOq + p: 
Sum of thetwo.numbers = l1p + l l q  ;= l l(p + q). 
Now if the .sum 
2.: Henqe, p + q 

divis.ihre b y l l ,  9, 2, it means that (p+q) mu(¼t be divisible by;>bQth. 9an 
18 . .So i:Lnieans p :::: q <±c 9. The original nufuper :fa 99, ... , 

, , _ '  ' ,  ', . · ' ' 1 , . ? ; ' i  ' , . ·  ; . . .,.f , " ' c i ,  

1n atwb , g-if prifu'e number", i f  18 is adqed,-)Ve get another priin  b'umlie:ic,,. ith;,:i:evets :S: 
How,w,a y'su-0ltnufubersttre pf)ssible? 

-·- · ' ·-· ' '  · .- · -.- · 
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 ; q::::}':J.: . 
·····.•··. -Ol"c' q  ;p ::::: ,2 
Jj:'.satit i   thilc tiditi: n,,.·  nd.·a1i ·•th&conditidn,,

. :v whe.te;are 2 numb rs ,  1 3  a n d  '79 ar.e t11,e pq:ssibl. . 
t l i a t  a b  .)nt ke 0111{ pdd ,yal ,;s, .. 

, ' ,  • , ; n  ' , ;  , \  C )  , ' 0  ) ' •  , ,  ' ,  • .  . , , .  • • • "  , , , ,  

T a k e  a fraction 13 .  I t  can  be converted into a decimafrept !en.tz tion b y  dividing 13 b y  5, i .e. ,
5 r · ., . "Y\,: ':J)j(. . 

13 
' 

3 .. .>),; .. · •.··.•. 26 13 

5 = 2.6. So,  conversely, 2 .6 i s  equivalent  to 15 : .. A l s o  2'i6 c n be written 10 - 5 

Rat ional  numbers w h e n  converted into decimai·f rm.;i::an 'be either a recurr ing  a n d  non-
terminat ing  or a terminating decimal.  ;,, s;fi\1,. 

For example, terminating d e c i m a l =  2.6; no:g::i:ter Jnating a n d  recurring d e c i m a l =  2.636363 .. .  

T h e  short  c u t  to convert decimal i n t g  a,tati9:µ;:l
l 
n u m b e r  is  a s  follows. W r i t e  t h e  complete 

number i n  the numerator and subtract'.'i\9nlre,c::tirring part from this. Divide this b y  denominator 
w h i c h  have number o f  9s = N u m b e r  o f  te<;:tirring digits a n d  n u m b e r  o f  Os = N u m b e r  o f  non-
recurring digit  after decimal.  

Number - (Non-recurring part o f  t h e  ilttmber) 
9s followed b y - O s , , ,  

N u m b e r  o f  9s = N u m b e r  o f  redurI"ing digits 

N u m b e r  o f  Os = N u m b e r  o f  non-recurring digits i n  decimal  part .  

Institute for Engineers 
IES/GATEIPSUs 



NUMBER SYSTEM 

Divisibility By 2 
,\,<,·'; , ·; ' J / i / i  ' 

A number is divisible by 2 1:0t1 i1i nrt digit is any of 0, 2, 4, 6, 8 . 
. :;;. .••. 

Ex. 58694 is divisible by 2, while Si!H5 is not divisible by 2. 

Divisibility By 3 

A number is divisible'"by:;fr w hell' the sum of its digits is divisible by 3. 

Ex. (i) In the numbe?:6  4 . the sum of digits = 27, which is divisible by 3. 
:. 69542J{fa divisilJIJ by 3. 

(ii) In the fiumh T 948653, the sum of digits = 35, which is not divisible by 3. 
:. 948653/iSndf divisible by 3. 

Divisible By':g 
,,,.,. 

A number is diviifble by 9 only when the sum of its digits is divisible by 9. 

Ex.  (i) In the number 246591, the sum of digits = 27, which is divisible by 9. 
246591 is divisible by 9. 

(ii.) In the number 734519, the sum of digits = 29, which is not divisible by 9. 
734519 is not divisible by 9. 

Office: F-126. Katwaria Sarai, New Delhi - J 10 016 
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D i v i s i b l e  B y  4 

A number is divisible by 4 i f  last two digits is divisible by 4 .. 

Ex. (i) 6879376 is divisible by 4, since 76 is clivisible by 4. 
(ii) 496138 is not divisible by •4, since 38 is not divisible by 4. 

D i v i s i b l e  B y  8 

A number is divisible by 8 if the last three digit number£ .. ·· 
digit of the given number is divisible by 8. 

Ex. (i) In the number 16789852, the number formed 
by 8. 

:. 16789352 is divisible by 8. 
{'. 

(ii) In the number 576484, the number formed nvu1, t 

:. 576484 is not divisible by 8. 

i li,\indred's ten's and unit's 
• __,",,<:,,," 

namely 352 is divisible 

namely 484 is not divisible by 8. 

D i v i s i b l e  B y  1 0

A number is divisible by 10 only when i 

Ex. (i) 7849320 is divisible by 10, since it •tihi!iJ igit is 0. 
(ii) 678405 is not divisible by 10, , · e•i ,iiii.'ft digit it not 0. 

D i v i s i b l e  B y  5 

A number is divisible by 5 only when i it digit is O or 5. 
,.'< ,' .', ·,,,,, 

Ex. (i) Each' of the numbers 7689'  anit:!§8790 is divisible by 5. 

D i v i s i b l e  B y  1 1  

It 

A number is divisible by 11 if th 'idifference between the sum of its digits a t  odd places 
and the sum of its digits at even places is either O or a number divisible by H. 

Ex. (i) 

(ii) 

Consider the 
(Sum of its places) - (Sum of its digits at even p aces) 
( 7 + 4 + ? ,.:._, (;t f 5 + 4 + 2) = (23 -12) = 11, which is divisible by 11. 

Consider t 57463822. 

(Sum,o,f, its'. . at odd places) - (Sum of digits at even places)

= (2 +$'•' '6 +'7) - (2 + 3 + 4 + 5) = (23 - 14) = 9, which is not divisible by 11. 
57 46382f i ' J l  t  divisible by 11. 
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