BIT

Manipulation
/Cap[[ Yaday




INDEX

Q 1. )Check if the ith bit is set or not

Q 2.) Set the ith bit of a number.

Q 3.) clear the ith bit of a number.

Q 4.) Remove the last set bit of a number.

Q 5.) Find whether a number is even or odd

Q 6.) Check if the number is a power of 2?

Q 7.) Check if a number is a power of 47?

Q 8.) Check if a number is a power of 8?

Q 9.) Check if a number is a power of 16?

Q 10.) Toggle ith Bit of a number?

Q 11.) Count the number of set bits in a number

Q 12.) Find the two non-repeating elements in an array of repeating elements/ Unique
Numbers 2

Q 18.) Convert Uppercase to LowerCase:

Q 14.). Convert Lowercase to Uppercase

Q 15.). Invert Alphabet’s Case

Q 16.). Find Letter Position in alphabet

Q 17.) Given a set of numbers where all elements occur an even number of times except
one number, find the odd occurring number.

Q 18.) Swap two numbers using Bit manipulation:

Q 19.) Calculate XOR from 1 to n

Q 20.) Find XOR of numbers from the range [L,R]

Q 21.) Check whether the number is even or not

Q 22.) Find the XOR of the XOR of all subsets of an array:

Q 23.) Count Number of bits to be flipped to convert A to B:

Q 24.) Find missing number in an array:

Q 25.) Print the binary representation of decimal number:

Q 26.) Reverse the bits of a number:

Q 27.) Swap the ith and Jth bit.

Q 28.) Swap all even and odd bits

Q 29.) Copy set bits in a range, toggle set bits in a range:

Q 30.) Divide two integers without using Multiplication, Division and mod operator:
Q 31.) One unique rest thrice

Q 32.) Reduce a Number to 1

Q 33.) Detect if two integers have opposite sign

Q 34.) Add 1 to an integer

Q 35.) Find Xor of a number without using XOR operator

Q 36.) Determine if two integers are equal without using comparison and arithmetic
operators

Q 37.) Find minimum or maximum of two integers without using branching
Q 38.) Find missing and repeating number / Set mismatch:

Q 39.) Maximum Product of Word Lengths

Q 40.) Check if a String Contains all binary codes of size k

Q 41.) Find the Duplicate Number

N N N N N N N N N S



B \\’\awpuﬂgz&im .

Q«, \) ~ 3' ) >, 2 %o R

1.

o

Pa s
\

The & (bitwise AND) in C or C++ takes two numbers as operands
and does AND on every bit of two numbers. The result of AND is 1
only if both bits are 1.

. The | (bitwise OR) in C or C++ takes two numbers as operands and
does OR on every bit of two numbers. The result of OR is 1 if any of
the two bitsis 1.

. The * (bitwise XOR) in C or C++ takes two numbers as operands and
does XOR on every bit of two numbers. The result of XOR is 1 if the
two bits are different.

. The << (left shift) in C or C++takes two numbers, left shifts the bits
of the first operand, the second operand decides the number of
places to shift.

. The >> (right shift) in C or C++ takes two numbers, right shifts the
bits of the first operand, the second operand decides the number of
places to shift.

. The ~ (bitwise NOT) in C or C++ takes one number and inverts all
bits of it.
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int main()

{

inta =5, b =09;

OO NO LB WN =

printf("a = %d, b = %d\n", a, b);
printf("a&b = %d\n", a & b);

R
W N =

printf("a|b = %d\n", a | b);

[ T
(@) I © 3 I =N

printf("a”b = %d\n", a ©~ b);

=
o0

printf("~a = %d\n", a

N NN =
N = & O

printf("b<<1l = %d\n",

N NN
s W

printf("b>>1 = %d\n",

N N
~N O

0;
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Q 1. )Check if the ith bit is set or not

N=13 = 3™ e
= Q Le 1)s
S Lt
Be Con  takle xyark O 106 oxnd
Q- operabim, vse vl %zti AN o8
. N N
vk = | <<(i-1).
1 void isKthBitSet(int n, int k)
| = R
= [ ) 3 int mask = 1 << (k - 1);
=1 0 _° (n & mask)
Ll/o_D/ = q printf("SET");

o intf("NOT SET");
Y\ =0, g0 ¥ Erbwgsb) printfy )

£ oans =0, i by o wot b

Q 2.) Set the ith bit of a number.
N= 13 1= 2
=Cl 1 o),

Tale W= © o | D and yrﬁv{éﬁn11 Bitouine | .
mask =\ <4i-|)

1 int setKthBit(int n, int k)

2 {
3 int mask = 1l<<k-1;
4 (mask | n);
51}




Q 3.) clear the ith bit of a number.

L N N
N=13
— H t:) ) P = H‘Hf\ 1 int clearBit(int n, int k)
24 int mask = (1<<k-1);
3 mask = ~mask;
mage = | 24— 4 (n & mask);
= ] D07 51}
6
~ywaok = O [ ]] 7 int main()
8 {
9 int n =5, k =1;
= 1 ] [ ’ 10 printf("%d\n", clearBit(n,
Q( o |\ ) ) 11 0;
_°1ey. =5 k.

Q 4.) Remove the last set bit of a number. (,R\‘ &WY\O <= -g&;)
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Find the position of rightmost set bit:
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Q 5.) Find whether a number is even or odd

There are four ways to find whether a number is even or odd:
1. Using Mod Operator(%)
2. Using Division Operator(/)
3. Using Bitwise AND operator(&)
4. Using Left shift and right shift operator(<<,>>)

1. Using Mod Operator:
Tt © Hhe w™ost Wed vethod
Sx — /2 = | j £ Zemaindar 25 1 teans odd -
&/ 2 =0 f{}twwinc\@' & O egesS SV

std;

vold find_even_odd_using_mod(int num){
(num%2==1){
cout<<"Number 1is odd.";

{

cout<<"Number is even.";

}

1
2
3
4
5
6
7
8
9

=
N = &

int main() {
int num;
cin>>num;
find_even_odd_using_mod(num);




2. Using Division Operator:

> {iws*‘: devide.  and W\L;.,U:i)oll'ecl He wmumber by 2, i He

anglrey & Rayre af  nuwmbex, then & O elae odd .
exX— Mmym = 9 num = /&
@>x2=8 _\,6_)742=\6
>y 2
8 #93 |Podd 1€ =\ &€ |ecvem

std;

4 void
find_even_odd_using_divisionandmul(int
num){

int calcnum = (num/2) * 2;
(calcnum==num){
cout<<"Number is even.";

{

cout<<"Number is odd.";

}

int main() {
int num;
cin>>num;
find_even_odd_using_divisionandmul(num);

}




3. Using Bitwise AND Operator:

lo|o ] ©0 ) o (@] o
Q o0 9o 00° o | ©
ooocee‘\;gv\ °°°\—>o<:\c1 \ o o
| \ \

even : f w&)==

odd ¢ if w3 ==

std;

4 void find_even_odd_using_bitwiseand(int
num){

(num & 1){
cout<<"Number is odd.";

{

10 cout<<"Number 1is even.";

11 }

12

13

14 int main() {

15 int num;

16 cin>>num;

17 find_even_odd_using_bitwiseand(num);
18 }




4.) Using Left shift and Right Shift operator (<<,>>)

> Tb & 2awe 82 vethad 2, here whe will do q;\_vm:bm on
é\"fs ‘Br\o:‘(\ 'Y\u‘ﬁ\b?_)/.

> for  devwion ; use R\'?N: z‘«\'cf-b,

= for vudbiplicobm, use U left 2hefS.

> 26 combed an Wil be -~ (um >>D 2< |
= Num  will be cven £ (Qnum >> \>¢l>== num ) clse okl

std;

4 void find_even_odd_using_leftandright(int num){
5 int calcnum = (num>>1)<<1;
(calcnum==num){
cout<<"Number is even.";

{

cout<<"Number is odd.";

}

14 int main() {

15 int num;

16 cin>>num;

17 find_even_odd_using_leftandright(num);
18 }




Q 6.) Check if the number is a power of 2?

N= §
| Ob o

L N-)=0o11)

amng = ®oese D

2 ae=0, ' » power of 2

std;

4 bool powerof2(int n)
51 int mask = n-1;
6 '(n & mask);
7}
8
9 int main()
10 {
11 int n;
12 cin>>n;
13 (powerof2(n)){
14 cout<<n<<" 1s power of 2";
15
16 {
17 cout<<n<<" 1s not a power of 2";
18
19 0;
20
21




Q 7.) Check if a number is a power of 4:

Approach 1:

Divide the Number by 4 untill we get 1, if the remainder after modulus is not 0, that means it is not a
power of 4,

also if the remainder is 0, that doesn’t mean, it is a power of 4, example - 8 is not a power of 4.

So if the remainder is 0,divide it by 4,untill n does not equals to 1 or modulus of n!=0.

TC = o(ﬂo%w)

std;

bool i1sPowerOfFour(int n){
(n == 0)
03
(n !'=1)

1
2
3
4
5
6
7
8
9

(n % 4 !=0)
0;
n=n)/4;

S
w N =

13

=
(@) BN © 5 RN =N
-

int main()

17 {

18 int number;

19 cin>>number;

20 (1sPowerOfFour(number))

21 cout<<number<<" is a power of 4";

22

23 cout<<number<<" is not a power of 4";
24 }

25




Approach 2:

will also be power of 4.
We can check power of two by doing bitwise and of N and (N-1).
To check the position of set bits, we will create a mask, now understanding the pattern of bits is

really important to understand mask.
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std;

4 bool checkPower0f4(int n){
5 (n==0) false;
bool powerof2 = !(n & (n - 1));

6
7
8
)

10

11

12 bool mask = !(n & OxXAAAAAAAA);

13 powerof2 && mask;

14 }

15

16 int main(){

17 int n;

18 cin>>n;

19 (checkPower0f4(n)) {

20 cout << n << " 1s a power of 4";
21

22 {

23 cout << n << " i1s not a power of 4";
24

25




Approach 3:

N is a power of 4, if it is a power of 2 and if modulus of n by 3 will give remainder 1.

std;

bool checkPowerOf4(unsigned n){
'(n & (n - 1))&& (N % 3 == 1);

int main()

{
unsigned n;
cin>>n;

(checkPower0f4(n)) {
cout << n << " 1s a power of 4";

{

cout << n << " 1s not a power of 4";

0;




Q 8.) Check if a number is power of 8:

Approach 1:

Divide the Number by 8 untill we get 1, if the remainder after modulus is not 0, that means it is not a
power of 8,

also if the remainder is 0, that doesn’t mean, it is a power of 8, example - 16 is not a power of 8.

So if the remainder is 0,divide it by 8,untill n does not equals to 1 or modulus of n!=0.

std;

4 bool isPowerOfEight(int n){
5 (n == 0)
0;
(n !=1)

(n % 8!=0)
10 0;
11 n=n)/8;
12
13 '
14 }
15
16 int main()
17 i
18 int number;
19 cin>>number;
20 (isPowerOfEight(number))
21 cout<<number<<" is a power of 8";
22
23 cout<<number<<" is not a power of 8";
24 }
25




Approach 2:
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(n==0)

bool powerof2 = !(n & (n - 1));

bool mask = !(n & OxB6DB6DB6);
powerof2 && mask;

int main(){

int n;
cin>>n;

(checkPower0f8(n)) {
cout << n << "

{

cout << n << "

0;

b

bool checkPower0f8(int n){

frod ot every I bib in the

o\l o©1\1 o6 110l |21l o110
\ ) | | S ) J
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is a power of 8";

is not a power of 8";



Approach 3:

N is a power of 8, if it is a power of 2 and if modulus of n by 7 will give remainder 1.

std;
bool checkPower0Of8(unsigned n){

'(n & (n - 1))& (n % 7 == 1);

int main()

{

unsigned n;
cin>>n;

(checkPower0f8(n)) {
cout << n << " 1s a power of 8";

{

cout << n << " is not a power of 8";

9;




Q 9.) Check if a number is a power of 16:

Approach 1:

Divide the Number by 16 untill we get 1, if the remainder after modulus is not 0, that means it is not a
power of 16,

also if the remainder is 0, that doesn’t mean, it is a power of 16, example - 32 is not a power of 16.
So if the remainder is 0,divide it by 16,untill n does not equals to 1 or modulus of n!=0.

std;

4 bool i1sPower0OfSixteen(int n){
5 {n =9)

(n !'=1)

(n % 16!= 0)

10
11
12
13
14 }
15

int main()
17 {
18 1int number;
19 cin>>number;
20 ( itsPower0fSixteen(number))
21 cout<<number<<" is a power of 16";
22
23 cout<<number<<" is not a power of 16";
24
25




Approach 2:
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std;
bool checkPower0fl1l6(int n){
(n==0) false;
bool powerof2 = !(n & (n - 1));

1
2
3
4
5
6
7
8
9
0
1

bool mask = !(n & OxEEEEEEEE);
powerof2 && mask;

}

int main(){
int nj;
cin>>n;
(checkPower0f16(n)) {
cout << n << " is a power of 16";

{

cout << n << " 1s not a power of 16";

G_.

2




Approach 3:

N is a power of 16, if it is a power of 2 and if modulus of n by 15 will give remainder 1.

std:

b

bool checkPowerOfl6(unsigned n){
'(n & (n - 1))&& (n % 15 == 1);

int main()

{

unsigned n;
cin>>n;

(checkPower0f16(n)) {
cout << n << " 1s a power of 16";

{

cout << n << " is not a power of 16";

0;




Q 10.) Toggle ith Bit of a number:

N= |5 | [ =23
L]

std;

>

4 int toggleIthBit(int n, int I)
5{ int mask = 1 << (I-1);

6 (n™ mask);

7%

8

9 int main()

10 {

11 int n,I;

12 cin>>n>>1;

13 cout << toggleIthBit(n , I);
14 0;




Q 11.) Count the number of set bits in a number

rpub = | 11O 00

oui?ut;== =.

CN&j::CU 1 unsigned int
N= 1l1lo countSetBits(unsigned int n)
¢ | 2 {
©oo® 3 unsigned int count = 0;
4 (n!'=0) {
N= o 11 ] 5 (n& 1==1)
9 ) ) count++;
© oo ekt =)\ 7 n >s= 1;
8
N= oo || 9 count;
] 10
o oo | ) e =0
N = oo 0]
I

G0t o =3
N=0 . S—b’})‘
> Secovd way, Bty m  Sdve  @pen —
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> clear Ye  righbmest st it eveytivee, wndsl N becawres O.

N =13
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7
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. n & (n - -
©)) ﬁ)a'@\hwr )
count++;

count;
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Q 12. Find the two non-repeating elements in an array of repeating elements/ Single Number lli
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1 vector<int> singleNumber(vector<int>& nums) {
long long result=0;
(int i=0;i<nums.size();i++) {
result=result™nums[i];

long long mask = (result & ~(result - 1));

int x=0;
int y=0;

(int 1=0;i<nums.size();i++)
((nums[1]&mask)>0)
X*=nums[1];

}

y=result”x;

vector<int>{x, y};

Gc=0(N) + O(N).

Given an integer array nums, in which exactly two elements appear only once and all the other elements appear
exactly twice. Find the two elements that appear only once. You can return the answer in any order.

You must write an algorithm that runs in linear runtime complexity and uses only constant extra space.



Alphabetical Letters Operations

1. Convert Uppercase to LowerCase:
= We con  Converdt  Uppercake o Qwezcaze b

(ch ')

1 void uppertolower(char ch){
2 cout <<char(ch | ' ');
3}

4

5 int main() {
6 char ch;

7 cin>>ch;
8 uppertolower(ch);
9}

2. Convert Lowercase to Uppercase:

covvext  a  Yowercae 4> Uppercase 6?!' bkiv? betrojse. AND

= We

©oHy  uvder cceove

aomn

<_ch 2«(_-ﬁ>

1 void lowertoupper(char ch){
2 cout <<char(ch & '_");
3}

4

5 int main() {

6 char ch;

7 cin>>ch;

8 lowertoupper(ch);
9}

% Cb:fmgr

RBitwsize OR. axd apace.




3. Invert Alphabet’s Case
= We can vt the  alphabet cawe —E:’ac\m Uppercae 1D Boser
or  Nie NerZq u&'m} Bitwie XoR(A) with s=pac .

(eh ~' 7))
NOTE ~ Dont —Fcrcg;:t 4 bﬂbecast‘ it on chax

> The ASCIE code of space('D iy o0 looooe. 2o
> Tre ASCIT code of (oderscope @ O 10 V1 L1

Sxplivetion of above =

> Bitwise OR of on wppocae  character with ', will s te thnd
$i7’\'\'\‘F'\'Qa/vd: bt ad we wil %,ei: loaercae  hasader.

> Bitwue AND of o Duwercazr doradsy with (—77 Wil wneeds [cleay
Hde third b ad e Wil c.afk Uppercase. Chargoter.

> Bitwise TOR of an upperge & Quwer@e chaxadera  with ¢ 7
(2oac ), Wil toggle  tre thind  significant &b
Upperame. becomes  lowercase and Vi versq.

1 void invertcase(char ch){
2 cout << char(ch ~ ' ');
3}

4

5 int main() {

char ch;
cin>>ch;
invertcase(ch);




4. Find Letter Position in alphabet:
= We can  fivd OHer posdiso bZY 'l:okma, titwie AND with RASC] cole
31 ( eec 1N 1] v b\m}y}.

<;N-SL 3]> > | :}__cgs: @) et  wodter heze
L‘c‘j{,a’l) = 3

std;

4 void findalphabeticalposition(char ch){
5 cout <<(ch & 31);

6

7

8 int main() {

9 char ch;

10 cin>>ch;

11 findalphabeticalposition(ch);
12

13




The left shift and right shift operators should not be used for negative numbers
The bitwise XOR operator is the most useful operator from a technical interview perspective.

Let’s solve some problems related to XOR:

Q .1) Given a set of numbers where all elements occur an even number of times except one number, find

the odd occurring number.
arr[l = {4,2,2,1,5,6,7,5,6,7,4}.

= Yao
= /\/L AL =\ o000
= N l 1 int getOddOccurrence(int arr[], int arsize)
= Y4a]|a5
int res = 0;

= (‘[/\ \/\5/\_6 (int 1 = 0; 1 < arsize; i++)

= L{/\\/\;/\é/\l res = res ~ arr[i];

= L{A\/\%/\C/\?A‘,Zf res;

Yala €aF a &
= ‘1/\1/\;%/\%

:/I/\ | A A

Q 2) Swap two numbers using Bit manipulation:

Q=5 t=2
19 a = a Ab a =5a7
2) b= anrb b =Sa%a3 =S
3) a= ansp Q= SAFAS
= 7

Q 3.) Calculate XOR from 1 to n

mn=5

o—u.:EPu;t = 14a2a3214Y4a 5 = |

We Com  2un «ﬁ\/ \OOP N Bmes .
N YR of m
1 > £ n/y==0)  achan ;
i > dFln/4==1) dbn [
= 343 =0 %ﬁPQﬁj%==2> ><dum ﬂ+)}
- end =Y |5 f(a/U="3)  ockmm O;

Te=0MN). >

N




1 int computeXOR(int n)

2 {
3

(n %4 ==0)

Q 4.) Find XOR of numbers frokm the range [L,R]

Tovpus L= 4, R=¥
Oudput > YaSadaTald = N

Run loop  foom L R TC= OMN)

> —F.’MXORCL"O —> e abowe ogic = 00) .
> MXOQCR) —  Wwe above loodic: o),

= Frd %R Afid XOR(R)
Ghrg__,\_%) N C—i——n—%_g_c\w\s/\éﬂﬂr/\@) fe
= YaSalazrald = 3% 1 int findXOR(int n)
24
int mod = n % 4;
(mod == 0)

(mod == 1

(mod == 2
n+ 13
(mod == 3)
(R

2

15 int findXOR(int 1, int r) {
16 (findXOR(1 - 1) ~ findXOR(r));
17 }




Q 5.) Check whether the number is even or not

> ore ma:j,—bb*enr& D - -‘—>Lw‘w\j/ LofFemﬂo‘o’
if (vupbey /. 2 ==0) E(number ) ==6)
>don O, [/ enen ~dicen O} Jeven
elre el\ge
scdiow |5 [lodd et V) J)odd

usm? Y ko S Gne.

Q 6.) Find the XOR of the XOR of all subsets of an array: =00

ayr = [V,3,2)

) > 0 > Yol will ke mon zcaro,om?tf f tere
T — | 12 vl ore elorerd H‘CQJO-&O#
37 — = M orrVo] i Yrat Cosc.

123 — 2

1,33 — 2

1,27 —> 3

t23F — |
L2y — o©

O

1 int findXOR(int Set[], int n)
2 {
(n==1)
Set[0];
0

>

}

int main()

{

int Set[] =€ 1, 2, 3 ¥
int n = (Set) / (Set[0]);
printf("XOR of XORs of all subsets is %d\n",
findXOR(Set, n));

0;

}




Q 7.) Count Number of bits to be flipped to convert A to B:
A=33 B= 20 1o\ o

= Fiast Do XoR, zeswdt will codpin w0 of sk bix & &
Flpped - |
S Cowdt NO. of sab bits iw wWoR of A 2B Using.
Brriam )437Vﬂgiﬂqh’8 Qﬂgﬂkﬁin ~ X (n-1D.

std;
int countflipbits(int A,int B){
int n = A™B;
int count = 0;
(n){
n=né&(n-1);
count++;

OO0 NO UL WN K-

)
=

count;

—
N

13

14 int main()

15 {

16 int A,B;

17 cin>>A>>B;

18 cout<<"No of bits to be flip to Convert A
to B is : "<<countflipbits(A,B);

19 0;

20

21




Q 8.) Find missing number in an array:

Given an array nums containing n distinct numbers in the range [0,n], return the only number in the
range that is missing from the array.

> We,  com use 7%& =y —Gmé W\'\%'m? ~Mnuwnbex -

> {Hyst do xR of all the elevrexds in Ye Q&%ﬂﬁ;

;’Pﬁam? demendt one on of Ot N, 2o %R of O-N with Kok
@f&Qchnmteﬂgxmxrﬁs w'\\\%i\re%"“dfeﬂ\imim% eloert .

MNums = [:35, o, []

SEapad o (B 122 1)

1
2
3
4
5
6
7
8
9

int missingNumber(vector<int>& nums) {

int Xor=0;
int n = nums.size();

(int 1 = 0; 1 < n; i++) {

Xor = Xor ~ nums[1i];

(int 1 =0; 1 <=n; 1++) {

Xor = Xor © 1i;

Xor;



Q 9) Print the binary representation of decimal number:

c~— \o =00000000000000000000C00000C0C0O0O1010

Q| S
D

wasgk = [ << 30)
0oo0o0O0O0OO0O0OOOOOOOOOOOOOOOOOCOO1O01O0

9 |
0

—_— "N A A, .

00000000000000000000000000001010
'y \

O

SR

std:

b

void decitobinary(int num){
(int 1=31;1>=0;1--)

{
int mask = l<<i;
(num & mask){
cout<<"l";
cout<<"0";

OO NO UL & WN =

(]
&)

main()

16 int num;

17 cin>>num;

18 cout<<"Binary representation of decimal
number is ";

19 decitobinary(num);

pA0) 0;

21 }

22




Q 10.) Reverse the bits of a number:

= 000000000000000000000C0O000O10101010

Take am2 a3 O

ans = 00000000000000000000000C0000C00O0O0OO0

e Wil ‘(232'7 to  Cuwde cur ame ‘g‘www LSQszﬁmﬁm
we will Cowmpule our Gne  avd Left  shift it 6% |

> Now s C.ompwﬁ: SUY  Ang, Ll ) —Fh;s"t Hreck hetder Y
bt » st o wob; o dreck £ do (1)

> Now OR operadion of oms with n¥| i gie Uz Qes

> R\‘%ﬁ,dc 2Wft M Bad, \ mxy%(vm HEll e g I\’\SB(37"€07>' “‘“5"2"“3‘@.
@Y\T— 000000000O0OOOOOOOOOOOOOOOO1T010101O0
|

o, .. . . . _ _ . e D

\
|




< e avswey @V b left Sheft ) aoed S
o pes 0y @il P)QC:: e Oovech Ot Q:Qjég‘%ﬁrc POﬁﬂb‘d\q\

1 uint32_t reverseBits(uint32_t n) {
int ans = 0;
(int 1=0;1<32;1++)

ans <<= 1;
ans = ans|(n&l);
n >>= 1;

2
3
4
D
6
7
8
9

ans;

(-
()




Q 11.) Swap the ith and Jth bit.

Given 0 Muwber ™Mum, | ord 4 2omges from | 2 22.
D we meed 4o Swep i and TI* Lt of 9 mumber.

ewcé'w\u»rn:%,[:()_,a':a
S olole | ,Ou:tplﬁjzsq'<°°\,\l°°1>
L) .‘
2 flast move e bt velue ok i L B b
e A & te it value ab % {ibi~ wove M Lit Ao mgtmest
m= oo I o) e ] | = o o |o | ol
Mm>>| = ODDlD|DI nws>Y-—o° o2 00 |O
(ﬁ\:x>|)g([ = \ 53>7jﬁ4 A_l,
A = 0o 0 o 00 9 | — o 60 0so O
-tgmj):ﬁ/\?):oboooool

NOD, A/\B: ‘EC—YY)P) ‘tc_,mp /\B':@’—b:,mp/\‘\:’—
=2 Move ":E.W\P "F‘O’S't ok itn POSHZ]J\’\ L —E;k(_;n Q‘b jﬂ” P@é\ avn .

ttyp = o © oo o085 o \*M = © 0 6 6 000 '?M
4:NPEA4 =06 0 60 O ‘°_L%:/// zzx:isH:: oo o |Too0d o
Am © 6 16 1 oif] " oo ilofteel AW
o © | o \°°l_L‘"—-”'/— ob\L\ooL_;«n
Gp EN

int swapBits(unsigned int n, unsigned int i, unsigned int j)
{ unsigned int A ((n>>(1-1)) & 1);
unsigned int B ((n>>(3-1)) & 1);

unsigned int temp = A © B;
n=n" (temp<< (1-1));
n=n" (temp<<(j-1));

n;

1
2
3
4
5
6
7
8
9

e
w N = &

main()

inE nyis]s

cin>>n>>1>>3;

int res = swapBits(n,1,j);

printf("Result = %d ", res);
UH

httos://www.linkedin.com/in/kaoilvadav?2?2



Q 12.) Swap all even and odd bits

Sx - \'o | o | o> |
C\an Ef\‘B Jé]\t_
lo [ o | o C>/ I 0l o \ o » |
Cuen yyase . L 2 1L O O Yo 6 | o | ol]lo | —edd wmagk
Sleobts=__ |\ ©]1 O [ ©DO © D O O 0063 —cd4l by
eJon bits>>=) o bis ===
e btls = 212 1o oo ald biis = 2200 00 |2

2esld = ©lo [olle

std;

unsigned int swapevenoddbits(unsigned int N)

{
unsigned int even_bits = N & OxAAAAAAAA;

unsigned int odd_bits = N & Ox55555555;

OO O B WN K=

[
(<)

even_bits >>= 1;

[ S -
w N =

odd_bits <<= 1;

[ S
(@ ) I E 5 [N =

unsigned int result = even_bits | odd_bits;
result;

N = =
® O 00

main()

NN
N =

unsigned int N;
cin>>N;

N NN
o B W

cout<<swapevenoddbits(N);
0;

N NN
0N O




Q 13.) Copy set bits in a range, toggle set bits in a range:

1) Coy sk bit 17 Loe fowe o mumbers Ao B, and
e LOoanl o CQP&A/%P\'_E{BGFB—EDA—FWQ%AM
Yange L to R foom “LsB > MSB.

QL&Jcami‘swcmrx\ovA R%O@'b'\\BZ
&% > 3 > ¢ Sy 3 2
A= o) 2 | ol | ©
B = ] o o | | &6 °© |
L = 3
R= =

and  do Q\W AND  ith @f) we  Com oxtwails <ab bﬁsG@
AT CBA\N’JH ’a—omcac»

A = o \ o | o | 1 o
Yl = o | 1 | ) ] ©d®
© 1 o J] > ])] o D

— )

2Now Tf do Bidie oR  of (AR oask)with B, we wl

%d% S, ANSLIEY -

%Cyeojb{v\% vk o o cadsa) rPanit)‘Bre;‘«& Com b w\uﬂ:ﬁpk
Loy ‘o  (>eok Bre a2k .

O Ieft seft |owl AD

YYagt = O o | oo o
ngk—o = o o o \ {\ ]
Now Left shift b by (D bes.
eoo¥-1) 24(8=1) = o 1111\ 0D




@Sccoml Loy o owek vwadk o -
g ~oask- = (l2e7) =

ol 111l o 11 111
_ O 00 0 oo |
Qc%mgy’c | 2« (2-1)~] ol Ll [loo

— o O C)OOO\l

std;

int CopySetBit(int X, int Y, int 1, int r){

int maskLength = (1ll<<(r-1+1)) - 1;

oo NOOWLE WN -

=
=)

int mask = ((maskLength)<<(1-1)) & X;

(R
N =

Y =Y | mask;
Y3

=
&~ W

}

= =
o w

int main()

{

=
o N

unsigned int A,B,1,r;
cin>>A>>B>>1>>r>>1;

N N =
= © W

cout<<CopySetBit(A,B,1,r);
03

N
N




2> TO%%\C/ bt on rmy\%é:r

> Mask  Compabatim W%@p#‘otmgqy?@
Trerne one oo ways  obove
D wask = U ecGrw)-),

wask- = (wmask ==(2-1)) j
(D waask = (L1e=x)=1) A (L1e=(1-D)-1).

> Now  ofter  Ompubing- tHe wazk, if we b TOF of vrask
it um, we il %e:b —ED??/E b= romse L L.

num = num N mask .

1 int toggleBits(int N, int L , int R) {
2 int mask = (l<<(R-L+1))-1;
mask = (mask<<(L-1));

3
4 int result = N © mask;
5




Q 14.) Divide two integers without using Multiplication, Division and mod operator:

cr— Divdexd = 10
Divicoyr = =
Qusbext = E:J = =
=

Pppecada 1! Qalpe.a:!-a:\ 2ubsbracthon -
Keep  mubtwackivg the diniagr foocn divded ki) dividend  becanes
QAuSer -
So, dividevd il CB,d? »edued 4o betowe mexcarmly - o y tvrer

Qesz tHrom
W suktradt  dwwdser  {om devibvd il
éa[/. lo- =2 = 74 B
R O
Y= =) <«3
Tive  Gmpegity = O (dividerd)
Space Cmpbd%, = o0)

Prpproach 2 -
As every number can be represented in base 2(0 or 1), represent the quotient in

binary form by using the shift operator as given below:
1. Determine the most significant bit in the divisor. This can easily be calculated by

iterating on the bit positionifrom 31 to 1.
2. Find the first bit for which divisor << iis less than dividend and keep updating the
i'" bit position for which it is true.
3. Add the result in the temp variable for checking the next position such that (temp +

(divisor <<i) ) is less than the dividend.
4. Return the final answer of the quotient after updating with a corresponding sign.






Q 15.) SINGLE NUMBER I

Given an integer array nums where every element appears thrice times except for one, which
appears exactly once. Find the single element and return it.

cr— mums = L), 1,5, 1]

<DutFut'== 5

Method 1: Brute Force
> We Com UM o v-FO‘r Qm?b and Counds the QWMJE& , |’F He
cowd of amy ekwext © |, after Hﬁrnijw?, ~the CQWWDkﬁi Qnﬁn%},

oWl ke Swe  an3Wer.

int singleNumber(vector<int>& nums) {
int nsize = nums.size();

(int 1=0;1i<nsize;i++){
int count = 0;
(int j=0;j<nsize;j++){

{

1
2
3
4
5
6
7
8
9

(nums[i]==nums[j]){
count++;

}
(count==1){
nums[i];




Method - 2 : Sorting + linear traversal

Ce— 5 4 2 4 Y455
Micr Sovtimg = 2 4 4 4 5 55

> We il havwe Bwe  coxddonw -
1. LC'F"f: Bouméq'b)/ condtion
2. Right  Boumda conddion
3. otrer  Brom Bouhe\my Jewar

L left Bouw: Condebiam [ —
e~ ~ ﬁw“‘l M\ 4y s g
- check ﬁf (wuwn [o] ) =wum DjD

2- Rigr Bouu&my conddtign —
%Q% - 444y S5 55 <
> check (ve Crumg [m—2"1 | = nmume E«w\j)

3. Som.)%e)“o‘c, QXC):P:QZ BOC('Y'AQ
ex — L1 1 2 =33 /3

U a  hik  hep, stmet Ccmpcw/r?, from odex ),

§ W Goumns T | = wuvas[i-1J)
. redun numsTi-1]

i+ =3

> W cument ervedt 0 mawe Sz ?ae/vfoub) then  &w =
next  elemernt @il aleo de e  =awe,

> Tf  we mcrmmenk 3. ad s Py <levn Soeons gl
‘o  curvert Qe ey Por leyrent 0 oz .

o, ()
y ——>
should be e/ —
Sonvre Pren = Next
(ehould be =ame )



int singleNumber(vector<int>& nums) {
int n = nums.size();
sort(nums.begin(),nums.end());
(n<3) nums[0];

LCoOoNNOODULLSESE WN -

(nums[@]!=nums[1]) nums[0];

[
N = @

(nums[n-2]!'=nums[n-1]) nums[n-1];
int i1=1;
(i<n){
(nums[i]!=nums[i1-1]){
nums[1-1];

NN R R R
= & W 0 NO U & W

NY
ngw*nvj} ‘F%a}ﬂuﬁY?}

TC = Cb(ﬁd\eif%JD + o)
N



Method 3: Unordered_map

2 WWe Comn Shore He  Couns elemends o UMmGTQenyed —rrap
and  Tromerse it .

int singleNumber(vector<int>& nums) {
int n = nums.size();
unordered_map<int,int> mp;
(int i1=0;i<n;i++){
mp[nums[1] ]++;

1
2
3
4
5
6
7
8
9

it : mp){
(it.second==1){
ttoFirsts




Method

4: Counting Set Bits in Every Number array

er — ):‘2 2 o 3 S S 53 O o
o 1 o }?—
= Check {ov all 32 Aits. © 1 o
= Oz »ﬁ\u-ﬁt @Pe)wﬁdh -+ -chl \-{3 o 1 | & S
CUryrends 5t W seb or f~no 1 O
= if e wumber {2 oy qp avee, |l o W:(S
e sdb bt ok Yt paxla v pesibion | © |
il vt ke mdiqpt O-E 3.
2o add Yk ey ams.
mw(b@b»\.ﬁ
1 =0, Qee@w\% =1, Muwberef sebbits =Y, vesut = o+1 = |
=\, ngi =2, nuwberof sebbits =Y, resulb = 142 =3
=2 _.‘1) Nuwberof setbils =3, vesulb = 34+ 4 =
| |
I I
{ [
\ {
.\ z
=3

int singleNumber(vector<int>& nums) {
int n = nums.size();
int result = 0;

int leftshift, numberofsetbits;

(int 1 = 0; 1 <32; 1++) {

numberofsetbits = 0;
leftshift = (1 << 1);
(int j =03 j < n; j++) {
(nums[j] & leftshift)
numberofsetbits++;

((numberofsetbits % 3) != 0)
result+= leftshift;




Method : 5 Bit Manipulation:

= (e wdl we two vaables ove: and  tos
Ones @l glme  He elewerdt ; which < Oceum
toosr ] store He eleweds, which @ ozamﬁy\?_ twice -

> when on clevnent ocm.n«%wa, Hdmiee, onez  ard tooz  wl) stoee O.

cm\y anee..

R — E‘D_ 2 2 3]

(=0 ), ones =0 , clewerxkt =2 C\bj) ‘oz = 0O COO}

Onesd = Coms A e\e} 2 C_Nhoasvj
ool = (Aoaes Aeke) 2 (voves)
ones = O o ‘ooz = o o
A | O A | ©
| © | ©
& 11 L o
] © D ©
oNnNes = D +wozx = O
\ﬂ:\, onesg = | o +twozg = © o
Al © Al o
o © |\ @
0\ ) %1
o o | ©
oneg = O tryoe = 2O
=2, oOvyes = OP tawos = | o
A | O AN o
1 o o o
L o) L
o ° &5
TZB) oNes — o o +tus = © o
A 1) A )
| L |
9-1 | g oo
(! (>IN
[ S B
Ones—= = T =




int singleNumber(vector<int>& nums) {
int ones =0;
int twos =0;

{ ele: nums){
ones = (ones”ele) & (~twos);
twos = (twos”ele) & (~ones);

1
2
3
4
5
6
7
8
9

[
N =

ones;

-
w




Q 16.) Reduce a Number to 1:

Given a number, our task is to reduce the given number N to 1 in the minimum number of steps.

We can perform two types of operations in each step:
Operation 1: If the number is even then divide the number by 2

Operation 2: If the number is odd, then we are allowed to either (N+1) or (N-1).

ex—1) N =Y N = 7 N<=\S
1S
Y # \
J© PN ,\\1/\\4
O, 3 L} F 2]
J 5/ 2 |3 N |2
Z Y o £ 3 y
4l M1y " Jy 1
1 o 3 Y 4
5| SN IS E
1 ~ 4 Z )
6l ke
7
g

Method 1:

We can use recursion untill n=1, for even numbers, we can return 1 + funct(n/2),
for odd numbers, we can return : 1 + min(funct(n-1),funct(n+1)).

1 int minways(int n)
24
3 {n == 1)
0;
(n %
1 minways(n / 2);

min(minways(n - 1),minways(n + 1));




Method 2: Using Bit Manipulation

Even number can be represent as 4x + 0, i.e. 4x
Odd number can be represent as 4x+1 and 4x+3.

for Even number, we know that we need to divide it by 2,
but for odd number we have two cases(4x+1, 4x+3)and two operations (n-1,n+1).So We need to identify,

which case is suitable for which operation.

— lets  toke sowre @cqu];g):.-

1) Take Y+l case —F\‘zrs-b,

Y |
— +
Yar Yot 2
|/Z |/f2/
(2) (2+)
‘ /2 ’N
~ 2% Qo+ 2
| V> |/w
L AwA |
= —+
%L At

’5—6@( cae L.{%_,,1) we Wl 2each © He L, wmomivami

S‘(‘CSP& LL;S‘%:«ZL -l oS e)\ﬁw? S%q[) \f\ow-wg odd mnumter .
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— & + Apkes AGvye y bu o et il %«x\rc- W
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3) =f N==3'-
X N=T3 -l

will <?Avf, UM ZﬁquSs

Nowo

(N ==3{

) N/2 can be Bzfjaﬂsﬁ‘r\‘ficl Q&CCT\Q/\)::Q)

cam be ’}cpé@@&kﬂ X5

(N % 3)-=3)

(CEDED

1 int countSteps(
2 {
int count = 0
(n > 1)
count++;

((n&l)
n>>=1

(

n -=

int n)

>

{

==0)

>

(n&3) =1 || (n==3) )
1;

((n&3) == 3)

n +=

count;

1;




Q 17.) Detect if two integers have opposite sign:

D Sigmed wm  Compiley Qe st wo 2
g . u)\ravjazpbriSB l::t?*x_}n«.kv\‘f He  <Slon GE Hre.  umter”

| = Ne AL
O = Prsibive ryc’ceﬁc“/

%o i{l Fwo Y 2 e O?PC)STL'IS skn , He XOR @Fﬂ-cob
‘OL&/'YY\’ELY Wi ;\?j '\ne?ﬂbw N & Zo

(F((r B <o)

Oﬂoosﬁc, < &l}n 5

Clae

" Nest o]??os‘\“c <y 3’\'\\1/’

1 int main()

2 4
3 int numl,num2;
cin>>numl>>num2;

((numl”num2)<0){
cout<<"Opposite Sign“"<<endl;

cout<<"Not Opposite sign"<<endl;

0;




Q 18.) Add 1 to an integer:
> \We meed cmiﬂ Sy o Qa iPVcw ‘nuwﬁﬁf wBheud (Lﬁyﬁy

=%, ), @penp:lﬂb‘

Methed 1= £lip ol e bits G(GF}cx o toost O b -
> fip He %%\Cmesﬁ o bt d

> e Wil %fsb' St ey -

ex— 5 ex — ||
| o | (o |]
L Y,
110 |loo
= & = [2

addOnetoint(int num)
int leftshift = 1;

(num & leftshift)
num = num ~ leftshift;

leftshift <<= 1;

num = num ~ leftshift;
num;




METHOP- 2~ Let's &qg, W b e Mureerdcal  valye, csG o
Nurbex . Hen ~n = —CY.-\-\) (v 2'2 casm?loa{wct;)
2o 4o gk () = = (~).
cR— Y
BOdOdOOB o m— ) 5D > od20 |[oD
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1 int addOnetoint(int num)

Z 4
3 (-(~num));;

4 }




Q 19.) Find Xor of a number without using XOR operator:
Meltbred | Tramowe ol bis ore ove. . F
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1 int XOR(int numl, int num2)
2 {

int res = 0;

(int 1 = 31;

i>= 0; i--)

bool bitl numl & (1 << 1);
bool bit2 num2 & (1 << 1);

bool XoredBit = (bitl & bit2) ? 0 : (bitl | bit2);

res <<= 1;
res |= XoredBit;
}

res;




Methed 2.7 e camm—@npzapwh&olﬁ <R

aab = Qb +bg

1 int XOR(int numl, int num2)

2 {

3 int res = (numl & (~num2)) | ((~numl )& num2);
4 res:

51




Q 20.) Determine if two integers are equal without using comparison and
arithmetic operators

Methed | USi%?, »0R ‘-

1 void areSame(int numl, int num2)

2 {

3 (numl © num2)
cout << "Not Same";

cout << "Same";

Method =2 i (o & o) ==0)
Vsanwe
Clee " N\t Sﬁnwﬂ1;

1 void areSame(int numl, int num2)

2 {
3 ((numl & (~num2))==0)

4 cout << "Same";

5
6 cout << "Not Same";
7




Q 21.) Find minimum or maximum of two integers without using branching

Method [ °—

Let us assume ‘b’ is minimum and ‘a’ is maximum among ‘a’ and ‘b’.(‘a’ <'b’) is the
comparison we will be using. We will calculate minimum and maximum as follows:

e \We can write the minimum as ‘b’ /A ((‘a’ A ‘b’) & - (‘a’ < ‘b’)).
o If ‘b’ is minimum ‘a’ < ‘b’ comes out to be all zeroes. (‘a’ » ‘b’) & ‘0’ comes out to ‘0’.
Therefore expression value comes out to be ‘b’ finally which is the minimum.

o If‘a’is minimum ‘a’ < ‘b’ comes out to be all ones. (‘a’  'b’) & ‘1’ comes out to (‘a’ A
‘b’). Therefore expression value comes out to be ‘a’ finally which is the minimum.

o We can write maximum as ‘a’ A ((‘a’ A 'b’) & - (‘a’ < ‘b’)).
o If‘a’is maximum ‘a’ < ‘b’ comes out to be all zeroes. (‘a’ » ‘b’) & ‘0’ comes out to ‘0.
Therefore expression value comes out to be ‘a’ finally which is the maximum.

o If ‘b’ is maximum ‘a’ < ‘b’ comes out to be all ones. (‘a’ A ‘b’) & ‘1’ comes out to (‘a’ A
‘b’). Therefore expression value comes out to be ‘b’ finally which is the maximum.

Method -2

e We can write the minimum as ‘b’ + (('a’ - ‘b’) & ((‘a’ - ‘b’) >> (noOfBitsIniInt - 1))). On right
shifting ‘a’ - ‘b’ by 1 less than no of bits in int we get the most significant bit.
o If ‘b’ is minimum ‘a’ - ‘b’ comes out to be non-negative and on right shifting, we get ‘0’.
(‘a’ - ‘b’) & ‘0’ comes out to ‘0’. Therefore expression value comes out to be ‘b’ finally
which is the minimum.

o If‘a’ is minimum ‘a’ - ‘b’ comes out to be negative and on right shifting, we get ‘1°. (‘a’ -
‘b’) & ‘1’ comes out to (‘a’ - ‘b’). Therefore expression value comes out to be ‘a’ finally
which is the minimum.

e We can write maximum as ‘a’ - ((‘a’ - ‘b") & ((‘a’ - ‘b’) >> (noOfBitsInInt - 1))). On right shifting
‘a’ - ‘b’ by 1 less than no of bits in int we get most significant bit.
o If‘a’ is maximum ‘a’ - ‘b’ comes out to be non-negative and on right shifting, we get ‘0’.
(‘a' - ‘b’) & ‘0’ comes out to ‘0’. Therefore expression value comes out to be ‘a’ finally
which is the maximum.

o If ‘b’ is maximum ‘a’ - ‘b’ comes out to be negative and on right shifting, we get ‘1°. (‘a’
- 'b’) & ‘1" comes out to (‘a’ - ‘b’). Therefore expression value comes out to be ‘b’ finally
which is the maximum.
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LEETCODE PROBLEMS:

Q 1.) Find missing and repeating number / Set mismatch:

You have a set of integers s, which originally contains all the numbers from 1 to n. Unfortunately, due to
some error, one of the numbers in s got duplicated to another number in the set, which results in repetition
of one number and loss of another number.

You are given an integer array nums representing the data status of this set after the error.

Find the number that occurs twice and the number that is missing and return them in the form of an array.

o000

1 vector<int> findErrorNums(vector<int>& arr) {
int n = arr.size();
vector<int> temp(n+1,0);
vector<int> ans(2,0);
(int 1=0;i<n;i++){
temp[arr[i] ]++;

(int i=1;i<=n;i++){
(temp[i1]==0){
ans[1] =1i;
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}
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(temp[i]==2){
ans[0] = {;
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1 vector<int>missing_repeated_number( vector<int> &nums) {
long long int len = nums.size();

long long int S = (len * (len+l) ) /2;
long long int P = (len * (len +1) *(2*len +1) )/6;
long long int missingNumber=0, repeating=0;

(int 1=0;i<nums.size(); i1++){
S -= (long long int)nums[i];
P -= (long long int)nums[i]*(long long int)nums[i];

O 00O O U B WN

= e
W N =

missingNumber = (S + P/S)/2;

=
(6 2 I =N

repeating = missingNumber - S;

N
N o

vector <int> ans;

= =
o o

ans.push_back(repeating);
ans.push_back(missingNumber);
ans;
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vector<int> findErrorNums(vector<int>& nums) {
int xorl;

int setbitposition;
int x = 03

int y = 03
int n nums.size();

OCoONOOUL A WNRH

e
N = @&

xorl = nums[0];

[
S~ OV

(int 1 = 1; 1 < n3; i1++)
xorl xorl ™ nums[i];

MO e
O 00 NO

= 1; 1 <= n; i1++)
xorl = i3

NNNNN
s~ WNE=ES

setbitposition = xorl & ~(xorl - 1);

(int 1 = 0; 1 < n; i++) {
(nums[i] & setbitposition)

X = X ™ nums[i];

=y ~ nums[i];

(int 1 =1; 1 <= n; i1++) {

(1 & setbitposition)

X

int x_count = 0;

(int i=0; i<n; i++) {
(nums[i1]==x)
X_count++;

(x_count==0)

{y, x};

{x, ¥};




Q 2.) Maximum Product of Word Lengths (Amazon, google)

Given a string array words , return the maximum value of length(word[i]) * length(word[ij]) where the
two words do not share common letters. If no such two words exist, return o .

Example 1:

Input: words = ["“abcw",'"baz","foo","bar","xtfn","abcdef"]
Output: 16
Explanation: The two words can be "abcw'", "xtfn".

Example 2:
Input: words = ["a","ab","abc","d","cd","bcd","abcd"]
Output: 4
Explanation: The two words can be "ab", '"cd".
Example 3:
Input: words = ["a",6"aa",b"aaa",'"aaaa"]

Output: 0
Explanation: No such pair of words.
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1 int maxProduct(vector<string>& words) {
2 int n = words.size();
3 1int ans = 0;

4 vector<int> state(n);
) (int 1=0;1i<n;i1++){
6

7

8

9

(char ch:words[1i]){

state[i] |= l<<(ch-'a');
10
11
12 (int j=0;j<i;j++){
13
14 (!(state[i] & state[j])){
15 int currans = words[i].size()* words[j].size();
16 ans = max(ans,currans);
17
18
19
20
23




Q 3.) Concatenation of Consecutive Binary Numbers
Given an integer n, return the decimal value of the binary string formed by concatenating the

binary representations of 1 to n in order, modulo 109 + 7.
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int concatenatedBinary(int n) {
long long int val = 0;
int i=1;
int mod = 1e9 + 7;

int digits = (1+log2(1i));
val = ((val<<digits)%smod + 1)%mod;

1}

2

3

4

5 (i<=n){
6

7

8 i+=1;
9

val;
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Q 4.) Check if a String Contains all binary codes of size k

Given a binary string s and an integer k, return true if every binary code of length k is a substring of s .
Otherwise, return false .

Example 1:

Input: s = "00110110", k = 2

Qutput: true

Explanation: The binary codes of length 2 are "@o", "@1", "10" and "11". They can be
all found as substrings at indices @, 1, 3 and 2 respectively.

Example 2:
Input: s = "0110", k = 1
Output: true

Explanation: The binary codes of length 1 are "0" and "1", it is clear that both exist
as a substring.

Example 3:
Input: s = "0110", k = 2

Output: false
Explanation: The binary code "00" is of length 2 and does not exist in the array.
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1 bool hasAllCodes(string s, int k) {
int n = s.size();
(k>n) false;

unordered_set<string> set;
(int 1 = 0; 1 <= n - k; i1++)
set.insert(s.substr(i, k));
set.size() == (1 << k);
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Q 5.) Find the Duplicate Number

Given an array of integers nums containing n + 1 integers where each integer is in the range
[1, n] inclusive.

There is only one repeated number in nums, return this repeated number.

You must solve the problem without modifying the array nums and uses only constant extra
space.

Mecthed | > Scmm?r Qmo?m

— We con Zovt e QJOﬁM77 SCar  Com anbwz the G-
elements. F

ex ~ 2 1 2 Y & 5 € F
gcnchqr\a .- | 2 = Yy S _é é: =+
TC = OCN\Q%I\O
sc = o)

000

1 int findDuplicate(vector<int>& nums) {
int n = nums.size();
int ind=0;
sort(nums.begin(),nums.end());

(int 1 =1;i<n;i++)

(nums[i]==nums[1-1])
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ind = nums[i];
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1 int findDuplicate(vector<int>& nums) {
int n = nums.size();
int ind=0;
vector<int> cnt(n+1,0);
(int 1=0;1i<n;1++){
cnt[nums[i]]= cnt[nums[1]]+1;

(int i=1;i<=n;i++){
(cnt[i]>1) i3
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1 1int findDuplicate(vector<int>& nums) {
int slow = nums[0];
int fast = nums[0];
{
slow = nums[slow];
fast = nums[nums[fast]];
(slow!=fast);
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slow = nums[0];
(slow!=fast){
slow = nums[slow];
fast = nums[fast];
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