What v Calendny ?

Colenduns s o rote of chhange of one guantity witiv respect to-
anotier guantity.

For example,

- The change of distance witiv respect to- tume wirich gues
- The flow of water unfo- a fondk witiv respect to- tume.

There are two- mathematieciansy wirvo- played very umportant
role U the development of Calendny

1) lsaac Newton ( Englisiv Matirvematicion )
2) Gottfried Leibpniz ( Fremci Mathvematicion )




Nuwmber system

N = the set of natural numbpery
={1,2,3,.}

The ancient man wsed these numbersy naturally uv oroer fo-
COUNT objects, e.g. 3 trees, 7 sheep, 10 mountaing efc.

W = tie set of wiole numbery

={0,1,2,3,..}

Z = thhe set of ntegery
={..-3,-2,-1,0,1,2,3, ..}
USES
- The negative numbers were used to- solve sueh equation
w+2=0
s soludion iy w= -2

- The negative nmumbery show-the deficit or Losy uv
business, too-



DIGgITS
0,1,2,3,., 9 are called diguts
I the muwmber 4849, there are thuree diguts, Le. 4, 8 and 9.

The nmumber 2.357 lhas four diguts, ve. 2, 3, 5 and 7.

Ratfional Numbers

Raotlonal numbers are Hose nmmbers wirieh can be written
U form of RATIO g where p and g are infegers and g, s

non—zero-

The set of ratlonal nmumbers s denoted by Q.
Q={§\ p.geZ,q=0}

For example, Y%, %, 5/7, 1/3 are rational nmumbers: The
untegery 1, 2, 3... ave also roftonal muwmbers becanse we write
them as 1/1, 2/1, 3/1, ... respectively.

Rational numbersy con be Ldentifled by TWO rules:

1) Rational numbpers have funite number of diguts,
eg. 2= 2.5

2) Rational nuwmbers howe unfunife numbper of digutsy
after decimal pount, but Hey repeat themselves.



For example, 1/3 = 0.3333333... Here, 3 repeats wp to-

Duwuton by zero y not allowed un mathhematics:

I matirematics, diviston by zero Ly not allowed: We explain
U by tHre following:
Suppose that x b any non-zero- real numbper suche ot Uf we
dwvde w by zero, thew we get o number y:

X

o =Y

x=0.y

% = O whwcih contradicts to-the foct
Hiat w b o non~-zero- number. Hence w conunot be dinioed by

Zeyr o~
Swwm&ﬁm*w=0J%wug-=ymwww&%=y.
But o is undefined,

NOTE

That s why WMWWVWWWWWEJWWM
conditlon to- g, that ¢ must be non-zero:



PYTHAGORAS

The anclent Greek pivilosopier and matrematicion
Pytiragoras studied tive properties of ratlonal number. He
never believed U the existence of lrrational nuwmbers.

Pytragoras ( 571 BC — 495 BC)

Pythhagoras Theorem

=

For a right angled triangle,



(hypotenunse)? = (base)? + (Ieight)?

a2z = h2 + ¢2

A student of Pytihagoras shhoweod Hie existence of IRRATIONAL
nuwmbers, using Pytihvagoros Heorem

L

1
(hypotenuse)> = (base)? + (Ieighty?
=2y + (2
(hypotenuse)>= 2
Hypotenuse = 2
2 iy an rratlonal nmumbper.

IRRATIONAL NUMBERS

The wrational nuwmbers are Hiose wire canunot be wriutten oy
rwﬁxr% of two- intfegers pr and g, SMJE:TZ ¥ not a ratlonal



Awn rrational number can be entified withv the help of
following rules:

- An urrational nmumbper oy infunite number of dugits
wiueh do- not repeat; eg.
1.41421356237309504880168...

- The square root of a nuwmber wivch b not o perfect
sguore B anv rratlonal mumber, e.g. 2,435, ... et

Integers

i
- Natural numbers
h’ I,

Whole
MNos

NcZcQcR

Analytic Geometry

ln 1600y, Frenciv mativematicion Descartes odeveloped the
wlea of Analytic Geometry.



Analytic Geometry guwes ways for descriping algebroie
formudae by geometric curves and. geometric curves by the

Coordinote Lune

Descartes estabplished a relation between the set of real
numbery and the straight line, wirel v called coovrdinate
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Ovrder

Ovder showsy wihether a number w s greater anotiver nuwmbper
y or x U smaller than y.

Suppose that 5 sy greater than 3, we write UtFas 5 > 3.

We camn also- say b asy 3 Uy smaller than S, Le. 3 < 5.

The bigger nmuwmber pounty towards the smaller nuwmber, and
saysy, ‘| am bigger than yow: ¢

s = 3

) 3 or 5§ >3



Infervel

A interval o supset of the set of real nuwmbers.

Geometrically, an ntferval b o lune segment between two

pounts a and b

Picture Interval Notation

._ﬁ_, (a, b)

._H_, [a, b]

._H_, [a, b)

—— (a, b]

£ .

Set Builder Notation Description

{x|a<x<b} The open interval from a to b.
Contains neither endpoint.

ix | a<x<b} The closed interval from ato b.
Contains both endpoints.

{x|a<x<b} Theintervalfromatob
Contains a but not b

fx|a<x<b} The interval from a to b.
Contamns b but not a.

Show the following setsy in interval form: Follow-the first

examgple.

1) {x]| 3<x<7}=(37)
2) {x| 2<x<5}="?

3) {x| 0<x<9}=7"
4) {x] 11=x<17} = ?
5) {x| -3<x<-17} =7



Solwing the umnequalifies
Exawmple
Solwe 3+ 7w <2x -9
Solution
3+ 7 w<2x — 9
Subtract 3 from botiv siodes,
3 +3+ 7 w<-3+2x—9
7T < 2w —12
Subtroct 2% from botiv sides,

2w +7 w < 2x+ 2w — 12
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Exawmple
Solwe 7 <2 —5x <9
Solntion:
7 <2 — 5w <9
Subtract 2 from eaci side,
7 -2 <2 -5x-2<9 -2
5< —-5¢ <7

To- make x alone, we diaide -5 on eaci side. When —yve

sUgny are changed ( reversed ).

5 >—5x 7

5° 5 5
—12x>_—7
5

_—7<X£—1

Solve (w+2)(xw—-5)>0
Soluwtflon
There ore two coses

Case (a): When botiv (w+ 2) and ( v — 5 ) are +ve
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(v +2)>0 and(xw—-5)>0
x> -2 and x> 5

i+ wmeans x> 5

So-the solution (5, )

Case (b): Whew botiv (v + 2) and ( x — 5 ) are -ve

(v+2)<O and(xw—-5)<O
w< -2 oand xw<§s

Hmeany w< -2

So-the solution (g (-, -2)

Thevefore, Hie wiole solution set vy (-0, -2 YU( 5, « ).
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