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Stray Intro Hello Everyone

↳ Reversel within sub

anay A very special Good Evening

Y prefix sum to All of you

We will start the

Isliding Session at 9 : 05 Pm

window

↳ contribution
Technique

au :

(10 20 30 40 50Y

olp : <50Yo 30 20 to

Approach :

80 70 60 So 40 3* 20 ↓0 int lo = 0 ;

art] : [ 10 20 30 80]-- - So t to - int hi = u-1 ;

O 1234 3 6 7
while) lo< his ?

↑ 9 1/Swap arr/lo] ,
Goth]

t lo int temp= an/lo) ;Str= B au(lo] = ar/hi] ;

T. C : O(n) ar/hi] = temp
.

:

//Move Variable
Sc : 0(k) lott ;

ni-- ;
3



start index

Send index
*Subanay is Centigues part of an away~

* complete anay can be subanay or single elnut
can be also subanay.

ars: 1 2 3 4 5 6 78]
O ↓ 234 5 G 7

-m
Start : 2

end : 7

%p : [t 307654T

Function reverse Subway(int)
ar

,
int start

,

intend)3

Fint lo = Start; Dry Rum :

int hi= end ;

while) lo< his ? 60 30 30 20

203O 40 - -

1/Swap arr/lo] ,
Goth] [lo -- 50 %60 To 8%

O 12345 6 7

E
int temp= an/lo) ; 49
ar(e) = ar/hi] ; lo hi

ar/hi] = temp
.

: Start = I

//Move Variable end = S 10=A23
-lott ;

hi=43Skei
~ ni-- ; False

3
look stole

3
T. c : O(n)
S. C : 0(1)



aw :C-3,
6
.
2

, 45 2 , 8-978

query :

L R Sur bli[LtoR]
-
- 48 T gu

-
-37 - 10

-13 + 12
-

-04 - 141

7 7 - -gr

Albroach - 0 : (Brute force Approach]

*Make an answer away of size 9(no· of queries]

* gerate on queries
& For each query Lto R

- gerate on gray
From L toR and calcute Sun

-> place that sum in answer amay.

aw : [-3
,

6
,
2

,
4

,
5, 2, 8 ,

-9
,

37
O ↓ 23 Y 5 678

un

-m
-query : ~-

O L =Y 3X % 7
I L R
-

R =1 ** 47-O T 48 - 9

-- - 37 - 10 9 14-9L ans : 10 12

- 1 3 - 12 O J 2 3 Y

-- + 04 - 14 ans [q] :
- no- o que

14 - 7 7 -
-9 For[q= 0 ; 9< total queries ; 971]3-

-> & times

- int P= query [9]T07 ,
-

int v= query(9)/17 ;
int sunzo;

T. c : 0(q*n)
ForCinti= 1; <= V ; i+ +) 3

S. C : 0(1) ↓ Sunt= artif ;

za ↳ In wast cet
Start

3

any [q] = Sun;
3



Quizt :
-

toted

arrli] - score

↓ 234 5678 9 10 after

ith over

How many Ring scored in 7th over

= Score after the over-score
after 6th over.

= Score[7)-Score[s]

= 65-49 = 16 A

Ques :

↓ 23456 7 & 910

Score scored blu [6 to Lojthover = Runs after -

Runy after

toth over Eth over

= Score/lo] - ScoreE]

=7 - 31

Quiz 3 :

= 66 M
-

↓ 234 5 6 78 9 10

score in 10th over only = Score after -
Score after = 97-88

10th over gte over = B



Ou4.

↓ 234 56789 10

Score from 3rdto 6th over= Score[s] - Score (2]

= 49 - 8

= 41 B

MizS :
-

Score [4 to 9] = Scorefg] - Score(3)

= 88 - 14

=14 D

overs- ↓ 2 3 Y 5 G T 9 10

Runs -
2 74

9 16 3 os 6

Score in preparing
i th over

Scoreboard 2 9 13 22 38 414148 53 59- prefixsum

↓

Runs after
ith

over

How to create prefix sunn :

arc : (2 3 -17 17

psumco = aur(o]

psum(1] = autos +arrl]

psuteT = amcoitaristar) => psum(2] = psumti] + arre]

-

psum [I]



psuc(3] = aur(o) +anti) +ariz)+arrle] => PSum(37= psum)+ arrbs]
~

↑

psumbt

=> psucil = psumli-is + ali)
,

if o

arD : (25- 17
Y

↑ psulo = arrios

issues : 2 7 6 13 14 -> prefix Sum

g ↓ 2 3 Y anay .

↑

Muz6 :

0 + 2345

psum : 10 42486080 Oh m
0 + 2 34 5

↑

Function CalculatePrefix Sun(in+ 17 an 3

intpsmt) = new int(n] ;

psum(oT = auto] ;
Tc : 0 (n)

For lin+ i = 11i < n ; i ++ 3
S.C : 0 (1) : If user is

asking For

psuutic = psumli-D + arr9i7 ; Dregy Sun arey,
-> o(c)

3

return Asun,

3



aw :C-3,
6
.
2

, 45 2 , 8-97 8

query :

psum
: -3 359 1416 24 1

the

0 1 23 f

& - psm(87 - psm(3] = 18 -g = 3
8

③ -> psm/7) - psum(2) = 15-E= 10

# - psuts) - psuCo] = 9 - (3) = 12

Al ⑧ - if left ==o-psm = psmlu) = 14

00 -> psumG)-psm/s) = 15-24 = -97 7

Fruction
range

Sum Query (int() arr
,

int]1] query) 3

int n = ar length ;

int 0 : query length:

intf] quy(9] ;

/ prepare pregy sun aray

inths psme = calculate Prefxsum (am) ; - function will

retur pigy sur

"Iterate or query
& till arson

* n times

* n Space + For

For)int q= Di : q< D : 9 + +) 3 pregy sur

int 1 = query (97(0) ; D9 times Hale can use
-

Sametray Fo
Put v= query [9](17 ; Digix Sun

-

if(l = = 0) 3 Total Str= (n+q)

an[q7 = psum[r];
TC: 0(n+9)

3 elses S. C : OCU);
ans [q) = psunTry- psunSe-17 , ↳ of prgys

Sum
3

ifwe we same

S away for pry sun : 0(L)

return ans,

3



Leftsm rightsun
-

arri : 1-324-1 i= 0
g S

3
i=1

-E 3
↑

* i= 2 -I -I -> equilibriu
index

i = 3 3 O

Quiz7 :
-

0 + 234567

4 i left me right som

D : - 0 Equilibrium 0 - 0 - +1

Point 1- -7 -10

2 - -) +5

-> wrong abton. 3 - -1 -I

y + 3 - -6

5- 2 - 3

6 - 1 -> 0

ButApproach
:

7 - 4 -8

int count = 0;

Forcist = 0 : i< n ; i ++ ) 3 >rigerator.

1) calculate left Som For O to i-1

↑ calculate right sun from its tou) n times station

if(Isum == rsun) & total gtr = 4*h

counte +,
=> Tc : 0(MY

3
S . ( : 0(t)

3

return cont.



optimised Aptrach :

↓

[-3 2 y -17

>

leftsmi-[0-3 = 3] Isulis-su from oto i-1

T

rightsuml + [E3 O] Usunfis Sun from its on +

*
un

Equilibrium ↑

index

#DO : WriteCode part
->

-

10 : 31-10 : 41 -+ break



Total number of Subanays having length is K ?

am-N + length

subamays with length = K

an C
O + 23 U ja 6 7

7
·
k = 4

-
generic example

0 - 3 = First windo = 0 - K-1

1 + k
+ + 4 und 11

2 + 3 [37) = 7 - 3+1
a 2 + k + 1

3 Y

= S

y
:

7 -
I

[k- to n +]
last

: 0 + 4- 6

->[n +1 - (k-1 + 17

= n -Y-k# + 1 =>u-k+ 1 A

Quiz : f

-> count = n -k+ 1 = z- 4+ ) =D

N = 0
,

k=3

Start end

9= 0 ;

Op : 0-2-window ,

j = k-1 ;

↓ 3-2nd
und While(j <n)

2 y- 3

print(ij)i-window of size I
3 34H

Y 6 - 5th
i+ +;

2 7 -
57 j + +,

3



aws : < -34 -223 -282 +14] N = 10
,

k= S
0 - 23456789

&

all windows-

Start end -he
in windows :

0 - 4 +71
max, subary sur

1 -
5-8-

2 -
-

-
maxsun = 16 B

3 - 1 --

Y
- 8 -10-

&
-

3 - 3 - 11

Bruteforce Approachi

* stuate on all window of size K

* For earch window calculate the sum of that
window -

* maximise that Sun

in+ mys = -a ; - smallest possible value ·

int i = 0
.

O

int j = -1 ; All sub arrey having leyth K

While (j <n)s -> gtr = n-k+

↓ id j are indes of window

int sure = 0 I

Forcint indx = i ; indx(= j , indx++-> K times

Sum += au Sindy),

3

ans=Max(aus, sum) ;

i ++

j ++;

3

return any;



total gtr= (n-k+1) * K

k =1 k= 1 k = n

2

(n -k +1) * k (n -k+1) * K
n - k+ 1) * K

(N- n+1) * n

=> (n -X+) * 1
- (n -

E+1) = n

= n
T. C : O (n)

TC : O(n)
=C

2

2=>
+

= T. C : 0(n>

#proacht : using prox su

aws : <-34-23-2 T N = 10 k= S
J & &

9.

psum-f3t FB 1 18]D
S

all windows-

Start end -he
in windows :

O -
0 - 4-psulu]

-F

1 -
5- psm/s]-psum(o) = 5 -(-3)=0

2 - 3 - pun(s) - psm(1)= 13 - 1=

3) - > -> psm()-psm(2) = 15- (1 = -

Y
->

- psm(8) - psm(s) = 14-4 =0-

3 - 3 - psm(g) - PSM(4)= 18-7 =⑪



function max sumsubanas with length K (int1 an
,

int K) 3

int1] psum = calculate Prefix Sum(am) ;

int i = 0;
- Nitr .

int j= k+;
-> n space for proy So

int su = psuijj ;
it+

j ++;
int as su;

while jan)s > n-k+ 1

sum = psutj) - psomti-i];

ans = maxcar
,
Suns;

i++ !
j + +, total Str= n + (n -k+1)

3 = 2n - k + 1

3
=> T. C : 0(n)

S - c : O(h)

#broach 2 : sliding window approach :

-arr[] : [ -3P 2-4 OO
·

N = 10
,

k= SE3-28IJ L 2 89

-ans =7
First window Sun = -3+4-2 + 5+3 87 & 12-

and 11 11 =

+ y -2 + 5 +3 -2 = b
16

zid L( ( =M-2 + 5 +3 -2+8 = 12

4th, 1/ =
- + 5 + 3 - 2 +8 +2 = 16

th Il 1/ =
+ 3 -2 +8 +2 + = 10

6th 1/ 11 =

*- 2 +8 + 2 ++y = 11



Steps :

① prepare sun for first window (0 to k +)

② ans = su ;

② it , jet ! - Second window

⑦ wwe (jan)s
ten

acquire jth index & release (i-1) index

maxine an with that sur-

move window for next one

3

⑤ reten an ;

Function Sliding window Max (in+ 17 an
,
intk) 3

int Sun= o
,

"

Forlinti= 10 : i < K ; i ++)3-> Iteration

Sone += anti)
,

·

3

Put an = sum ;

int i = 1 !

intj= K ;

wwie(j < n)3 >-1) times -

/acquire jth index & release with ind

sunt = arij) ;
totalgtr = k+ (n- k)

sun- = arrli-17;
= ngtr

ans = max (are
, Sum);

=> TC : 0 (n)
i++!

j + +,
SiC :O(1)

3

return ans;

3



arr[] : [ 1 ,
2

,
3]

all Subarays :

[t] S + - 1

[ + 2] > +2 + 3

[+ 2 37 > It2ts + J
Totalsu = 1 + 3+ 6+2+ S+3

= 20
22] - 2 -2

[23] > 2+3
- E

[3] > 3
- 3

Bruteforce Approach :

-> make overall sun variable -

-> strate on all possible subbary calculate Sun [prgysum] - O(n) Space

- calculat sum I add that sum in
"carry Forward -Old) spac

Overall Sun.

- Retu Overall Sum

T. C : 0 (n2)

S-C : >> prefixsum => 0(n)

Carry Forwand + 0 (1)

- 10. -> write code for Both the approache -



arrl] : (1
,

2
, 3]

[t] S t

[ + 2] 3 ↓ 2

[+ 2 37 > ↓ + 2 + 3

22] > 2

[23] 7 2 + 3

[3] >
3

Sum x* 1 + y * 2 + 2*3

x= 3
,
y = 4

,
z =3

=> Surn = 3* 1 + 4*2 + 3#3

= 3 + 8+ 9

= 20

How many times arrli) become added in Overall Sum

Quizto:
-

0 + 2345

Start- g end- 1 To 1),To ,2)
.

To
, 37

,

To
,
u)To , 5]

↓ 2 T1
, 17. T12)

,
T1

,
37

,

Fr
, u7 ,

[1
, 55

3

Y
-

S
[stant

,
end) of subarage

↓

② Y ⑤ Court= 10
=

= to possibility ,



Quiz 11 :
-

0 + 2345

Start ending point
O 2

↓ 3

2 Y

B = 12 Subways is possible

Optimisway : contribution of awlis in Overall Sur.

1 111-1-- 111
&

0 + 2.. 1
n -1

How many time an i) will be there in wall sun =

Start- 10 to i) -> P- D + = (i+)

[atobj = b- a+ 1

ending - (i ton-1) => (n-Y-i +x) = (n -i)

count of antil in
= (i+) * (n-i)

Overall Sun



court = (i+1) * (n-i)

an : [t , 2 , 3]
2 overallsum =o

3n =3 /
-
-

11
9 count Entribution C

20

0 1*3=3 3*ar10] ->
↓ 2* 2 = 4 4* antij =16

2 3* 1 = 3 3kark) = 9

③
150k
Stoop

- ⑳B

Function Overall Sum of SubanaySun(in+1) am
int Orealisin = 0 ;

Forcin+ i=o ; i < n ; i ++ &

int count = (i+1)# (n-is : T. C : O(n)

5 . C : 0(1)
int contri-count artil ;

Overalls to contri

3

returnOverall su;

3


