
Time Complexity

-
-

=
-

-
Hello Everyone

A very special Good Evening
to All of you

We will start the

Session at 9 : 05 Pm



Request :

Please do not talk about a topic which is not

yet discussed in class in public chat-

* Please do not create panic in others.

ShreeshTripathi
To :-Everyone

Session Flow:

9: 06 Dm -to min break > 11 : 30pm Ilmin-> doubt
Session

⑪ D
Forbuffer

As Instructor what I need from all of you ?

Le support each other
-T Control your excitement

- .

Show energy
in every

class by participating-

-4 .

solve assignment and home work problerry.-

MyIntroduction :

-> Shreesh Tripatho
-> FT. Instructor and Software Eng . From last 2 yrs

(scaler)

-> previous Org . - Deploding - Edtech-acquired by Scaler

core team
,

team lead For CBSF vertical ,
DSA Inste+ Content creator

- More than 400 Session in scaler

- teaching DSA From last 3 years



Addition problem unlock
&

After 1 . Eths of Class

end



Basic Oops ,
essential FrDSA



Quizt:
-

1+2+3+ 4 + - ... - - +u =
+

S = 1 + 2 + 3 + 4 + - - - + n - 0

S = n + (n-1) + (n-2) + -
- -

-
+-

2) = (n+1) + (n+1) + (n+1) + - - -
- +(n+1)

-
u times

= 2s = n* (n+1)

=> S = n*(n+1)

2

Brackets -> Inclusive -2] (17) + 1 ,
2

, 3
,
4

,
3

,
6

,
7

-

Exclusive-() (25) + 3
,

4,

z2 :

13 87- 3
,

4
,

5
,

6
,
7

,
8

= G numbers are there

[0
, 97- 9- 0 + 1 = [ab) = b-a+ 2

can't of elet in

Raye
[ab)- b - a+ 1

(ab) - b - a-1

[ab) + b-a

(abj - b - a



count of Factor of N ?

What is factor ?

suppose we have two number
,

a pb.

b% a = = 0 - a can completely divids b

-> a is Factor of b.

-> I is multiple of a

For eg . b= 12
,
a= 4

b% a = 12 % Y = = 0

-> 4 is Factor of 12

-
12 is multiple of 4 .

Problem: Given N ,

Count no · of Factor.
-

Note: N > O

Ouiz 3 :

N= 24 + +
,

2
,

3
,
4

,

6
,
8

,
12

,
24

& factors are there

Quiz4 :
-

N= 10 -> 1
,

2
, E

,
to

4 Factors are there

for N = 10



if a number can divide N
,

then that number is facto

Smallest Factor For N-1

largest Factor For N-N

all factory exist bl smallest
a largest

Function Factor(at (N) E

FactorCaut= o

for(i= 1 to i<=N) 2

if(N i = = 0) 3

// i is Factor of M

FactorCont ++;

3

3.

return Factor lat !

Code -> compiler- Ruming on

Server

-

It allows ↓see to

every user

ruption
Isec -> to

8
gterations in Code

N geration time
- -

- 108 gre 1 sea

10
E

> 108 - ↓ sec

=>It= 1 Sea

& 9 108
10 > 10 > to sec

=> 10 gue1xl0sSe

108/

10
If
-> 18

18
-

10
= 10 see

10 sec.

-

317 year.



optimisation ofFactor Court :

i* j = N-3i and I both are Factor GN3 Forgv3crefactor
If we know first Factor= I

second Factor - j:
I

#  24
-

O

I N
-

G
= I

=

↓ [ 24
i - keep iteration

2[ 12
↑

·
3 => < N

44 6

>S4S Factors
b 3 are Repeated

12 2

24 ↓

N = 10 0

-
-

&
I N

-

O

I

* Iterate unti

↓ < 100 = 100

i *Y= N

2 < 10%= 50

-> if ii = 2 M

4 < 100/ = 25
-It is not repeated

Factor
< 100 = 20

10 = 100/10 = 10 Not repeating .

20 100/20 = 5

23 100/25 = Y

Sp 100/50 : 2

100 100/100 = 1



Function SolveFactorCount (N) E
Di* I=N

Fact count= 0 ; = i

ForCinti = 1 ; * i <= N ; i+ +] &

if(Ny i = =0) 3

↓ I is firstFactor

if(i* i = = N) E
FactCount ++;

3 elses

Factlant += 2 :

3

3

3

returnFactCount,

3

Iteration Court - root(n)

(with optimised aptracts ↓ stret se

Isee - 18 gterations in Code

-
Iteration = In time

-" 5 Y o See ↳ see> 108 = 10 -

If
10
->Jo = 109 - 10 sea = 10 sec

108

We Moved from 317 years-lose



Prime Number : divisibly by 1 and itself

If a number have exactly 2 factor then

no is prime number
-> eg ,

n=1

-> counttacting

if FactorCount == 2

-> N is prime-

9teration count For loops :

N- E - I- ...

22

-
k Iteration -

-- --- -
go 2k

# = 1

2k

=> N = gk

take log both side

NE logeloga
= 1 >= logN

No · of It = log



Quiz6:
-

O

I i loop-Steration through]

↓ - [fN] -> N -Y = N

2- SNT - M & N tires

3 - [M] - N

&

&

i "

N - (1 ,N - N

Total gir= n + n + n+ -
- + n

-
n times

= u2

Quiz 7:
-

[0 to i]
O
I j look steration through I

0 - To
,

03 - 0 - 0+ = 1

1 - [0
,
17 -> 1 -04 = 2 total gor = 1 + 2+ 3 + 4 + . .. +n

2 - 90 , 2) = 2 -0 + 1 = 3

=
!

n+ - (0
,
n -+ + n y- 0 +x = => O

10 :26-10 : 36 pm
-



Big-o notation :

The concept of Big-o notation
is

,

the rate of growth Of function

with respect ton
and provide as the estimated line.

Big-o notation :

-
A

* Represented in fore of O(tem)

- It always gives us upper band ,

or worst-case time complexion ,

Steps to Calculate Big-0 nation :

↓ .
Calculate no - 9 Its

2. Neglect lower order terry

3 . Ignore Constant Coefficient

For g : F(n) = 3n3 + 4n2 + 2
um

lower order terr.

F(n) = 3n3
wi

↳ constant coefficient

Big-0 - O(f(m) = 0(n3)

ege : F(n)= 3n2 + 4 logn
W L

↓ lower

Constant order

Big . 0 = 0(42)

eg fin)= In-2log(n) , Big-0 ?
nu

lowerorde

Big-0 = 0 (Jn)



boolean Search (in+ 1) am
,

int() 2

Forlint i = 1 : is array size) 3 Iteration

if (arr(i) == (c) 3
·
SI

return true; Best wort

case.
case

3 element prsent
elemit not

preset
at oth index

3 -> N Iterator

returnFalse; - single steratur

3 1 gar

It=n -worst die

Big-0 = O(n) B
Function of

space

SpaceComplexity : &
Inputs F(n) = Constant

Big-0 = O(costent) = 0
zestent

-> This code is not creating any menery apart from input .

input remains constant

SC : OCH)
T. C : 0(1)

Hum( intn)[
1 1 1 ... 11

int] an= new intent- 0 d 2 ... N2 n-1

3

suppose
,

n = 3- Space = 4th+ 4 = 12 byte

n= 4 - Space = 4* 4 = 16 byte

space = 4* 10 = 40 byles -

n= 10 +

nen-space
= 4* = an

space : un

in Big-o = O(n)



Fm(int n
, intm) 3

I int)/] arr = new intn](m] ;

3
Space = n *m * 4 byte

In Big-0 = S. C : O(n*m)

What if m =n

in that case
Sc : 0 (n2)

TLE : time limit exceed : Ctrl
Code+ Compiler - Server-1 sec per user

↳ 10 gteration

#N To recomplexity ·
Seration Count
-

S 105# 105 = 101 StreN = 10 - 0 (n2) ->

Require Mor I
N= 10

- O(n) - So = 10 - NgeTLE



Bitwise Operator:

AND
,

OR
,
XOR

,
NOT

,
leftShift , Right Swift

zo

H Bitwise operator works on bits of data .

same some puppy shame
n

AND OR XOR NOT

A B ARB AlB ANB NA

00 + 0 + 0 + 0 + 1

01 + 0 - 1 - 1 + 1

↓ 0 + 0 + d - 1
-> O

↓ ↓ - 1
- 1 - 0 -> O

↓ 06
>#D - in+ a = 5 ; R di]

in+ b = 3 ;
->

out res = a P b
0001

print(res) ;- Du
=

-> 0 10 ↓

OR + ·nta S; ↓ 11
int b=3; ->

int res= a lb ; 01 1 I

print (res) : -- u

NORT O ↓ 06
int a S; >

N ]o d I I
int b=3; ->

int res= a lb ;
01 10

print (res) : => me



NOT(n) int a = 2 ; -0 101 binary .

-

int res = Na ; Assuruption : 32 bit .

print(res); - some negative numbe

Letshift (<)

Stift Every bit by left
side & discard left most bit

in+ a = 2 ;
- 010L

int res= a<2 ;
·

102 of + 10200

unTo N Y

a*22
discard
two bits

St24= From leftmost

int a = 7 :
-- · 00 11000

un

int res = a 3; &w

print (nes) ; => 111000

3 -

=> res= a*2 3
a*2

=748
=56 AE

ves = an

res =
a *&" ,

what if a=1
calculate I without

n
Nes = 2 loop.

kn +2 int res = (x) ;
+(1 - 2 -

2
12 + 2 O(1) TC:

23 -23



Right Shift (>)

-> we will discard right most bit

& inserto bitfrm left most side .

inta = 16 ; ->
10000

int res = as 72:
,

00
..

100 00
~

print(res) ; discon
162

w

↳ 4 A
-

100

↳-

= -

int = 19 ; - 1001L
-

int res= as disano

print (res); - 10
↳
In

a = 19

an + &

a773

-
24

at if a =1
inta= 10 i

↓ in+ b= 3; a
10 (int

ALU- 3 En+)
-

-
In b

/
1%=i

cutint=
a /bi op

⑤



summary :
-

* sun of n-naturalno
* Range of number

[ab)- b- a + 1

(ab) + b - a +

[ab) - b-a

(abj - b -a

* 108 gtr = I sec .

1099tr = losec

1018 Str= 317 you.

* storation Count

* Big-O nation
/7

Time Complexity
A

↳ space complexity

* Bitwise operator

-> AND
,

OR
,
XOR

,

NOT
,

<
,

>)


