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-anipulation

&, 1, 5, 1,3,2c,XOR

int a = 5, 6 = 9

ooooo 10/ · ooo 0 10(

eolo= oIo =13

oooosoit 12
↑

Reference- GFG
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① N operator:

int a =5;

11By default it is signed integer, stared in I's compliment
manner having range from -14) tot(22-D

By default int size is 32 bits so, it will have range of
- 3324 to 232/

So a 0000000 00000 10

signsit to
00000000

p ② zeroes

- me
⑦ zesos &zezols

~a =>DI I I / / 1 I 11 I I I II I 11 II I / I I 11 I I /0 10

Note:MSB in signed integess represents the sign of the number.

O =Positive Number, I negative number.

->since after negative, MSB bit is 1, so the number is negative, Now
to find the exact value of it, just do I's complement

2's complement of a0000000 00000000 0000000 00 ooollo

= 6

-> Since, it is negative, wa = -6

6) Take unsigned into a = 5

-> Unsigned into range from 0 to 22-1

So a => & Ooooooooooooooo 0000000 00000 10
new - me

② zeroes
⑦ zesos &zezols

~a = 1 1 1 1 // I I 11 I I I II I 11 I I / / I I (1/1/010

since, we are using unsigned int, so a will be the decimal representation
of it.

~ a =429496 7290,
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2) left shift:-

&
a = 0 = · ooo too o

9 <3 =
0 1000000 = 64,

·Left shift does nothing but multiply the number by 2,4 times.

a =ax=@xD = 64.

f) Right shift:-
↑

9@ = 0 ooo looo

a T>3 =00000001=/

: Right shift divides the number by 2,4 times, where K is the

number of right shift.

a = = = = = 1.
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:The values will be output in his complement manner, since
we are using d to represent them.



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

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

https://www.linkedin.com/in/kapilyadav22

N =13 i = 32d bit
- DII0 bit

we can take mask a 100 and perform
& operation, we will get ith bit.

mask - 1/2 (i-1).

=> I ⑧ I
⑧ I o &

#
Y

Y! = 0, so it sit is set,
if and to its bit is not set..

N = 13 i = 2
=CI I 0 172

Take mask = 0 10 and perform Bitarise I.
mask = 122-1)

=
1 1 0 (

=

is IS



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

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

Find the position of rightmost set bit:
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N = 13

-1101 ,
i=yth

mask = 12ci-1

= 100 o

~ mask = 0 1 1 I

=1 10 I

o = s

(Rightmost bit)

N= 214

->I I 0 1 0 1 1 0

Output = 212

N= 110 1011 0

& N-1 =10
Ans = 11 0 10 100
-

·isafor
-

8

Oloo
-

(n2 vCh-1)+ will return the binary number containing the
rightmost set bit as 1

a we can do log of above binary number and we will

get position of rightmost set bit,



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:

https://www.linkedin.com/in/kapilyadav22

It is the most used method
S

ex-2%2=1] if remainder is I means odd -

6/2=0 if remainder is a means even.

-



2. Using Division Operator:
-> first divide and multiplied the number by 2, if the
answer is same as number, then it is even else odd.

ex-num = g num = 16

2) x2=0 () x2 = 16

8 f 9 -> odd 16 = 16 -even



3. Using Bitwise AND Operator:
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ex-num= 10 num -9 Bit I Bit 2 &

1 00 I
O ⑧ O

eo'-
even ofodd

⑧ I ⑧

I O O

I I I

even :if 281 = = 0

odd: if 281== 1



4.) Using Left shift and Right Shift operator (<<,>>)
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-> It is same as method 2, here we will do operations on
bits than number.

->for division, use Right shift,
->

for multiplication, use left shift.

-> so combined operation will be:-Gum>>/) <cI
->Num will be even if (numx1)<21)==num, else Odd.



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

10 0 o

&Niles
-> if an = 0, it is power of 20



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.

https://www.linkedin.com/in/kapilyadav22

TC = 0 (logy (N)



Approach 2 : 

If a given number is a power of 2 and its only set bit is present at even position like 0,2,4,6,8, then it 
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.

https://www.linkedin.com/in/kapilyadav22

-> first, check if it is a power of 2 or not.

-> If we do biturise AND of a with mask, and negate it,
if result after negation is I, then it is power of 4, otherwise
not.

->Now to get the result as I, bitwise AND should be o, means

we need to create a mask such that Bitarise AND of
and mask will be 0.

-> Lets take an example:N = 16. ~ is
handhe

N = 1 G =>difog po
*

& If you clearly observe the pattern, if in mask, those who are

power of 4, if we set those bits as a rest as I, we can
create our mask.

-> same pattern will by followed to check power of 8 and 16.

-> but generally is of size 4byto =32bits, so if you create
a mask of 32 bits, it will be

1 l No1o10cooe
A A A A A A A A

->

OXAAAAAAAA
↳ Hexadecimal
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-



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. 

https://www.linkedin.com/in/kapilyadav22



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.

https://www.linkedin.com/in/kapilyadav22



Approach 2:
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->same as Approach 2 of previousquestion, just the mask
will change,

NOTE- To create mask, those bits who are power of 8, set
them as 0, rest as I.

ex-N= 64 N = 512

N=oooooo Dropoietie
-> If we clearly observe, we will find that every bit bit in the
mask, starting from oth position, is the power of 8, so
mask w ill

1 0ll010 110) 1011 011 1101 101) 011 o
- ~ now 5 is wB 6 D B B 6



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. 



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.

https://www.linkedin.com/in/kapilyadav22



Approach 2:
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same as power of 4, power of 8, we only need to
createa different mask.

NOTE- To create mask, those bits who are power of 16, set
them as 0, rest as I.

-x-N=1S N=25 G

I 6 I I

N= IG

#oosip topspoo
-> If we observe, every

yth sit starting from oth bit is power of
18, set them as 8, West as 1.

mask =

I10 III0 Io IIO IIs0 lolonaan- now w

E



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. 
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Q 10.) Toggle ith Bit of a number:

https://www.linkedin.com/in/kapilyadav22

N = 13 i = 3
I (I I

work=/<< (i-1)
-10o

a (s (
↑ 010o
-

ane



Q 11.) Count the number of set bits in a number
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input =>1 1 1 0

output - 3
cut=O;

N = 1/1 0

·

Nels cute

N = 00 11

-cnt=2
Tc = 0 (logn)

N = 00 0 1

=, crt =3
N = 0. Stop.

-> second way, Better in some cases:-

Brian Kernighan's Algorithm.

-> clear the rightmost set fit everytime, until N becomes O.

N = 13

I 10 I

v=N&N-1 isto
=1000s

->so we needed only 3 steps,
But if N = 1, 15, it is some
as previous

TCO (No. of
set bits in number).



Q 12. Find the two non-repeating elements in an array of repeating elements/ Single Number III
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are <- [1, 1, 2, 5, 3, 2, 3, 4, 7, 37

Iforce:forlint i = 0; ick; it
② int ant = 0,

forint jto; jn; jtt]
& if (a25]==a (i]

Tc= ONY. cnt++;
3

if[ent==1) print (aCis);
3

② We can use map:
-

unordered-map<int, int> mp;
forcent i zo;icn; iit)
E

mp[aCiT]+t;
3

forCanto it: mp)
2 if(it second ==1)

print (itfirst);
3

Tc= 0(N) ·
Sc=0 (N).

③ R:

XOR = 5 17.

#
second bit is I,means it is differ in both the numbers, so if i
take a rightmost set bit and create two sets

zid bit is 0 (y) 2 fit is I GI
&

I Ye
7

⑭ ⑤
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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.

4 = 7, voult =2.

so, result in will give y

= (rvoult) = 712
=>S,

so, 1= 7
, y =S,

-2

x=212171313

12=7.

=217=S

Tc= 0CN) + 0 (N)



Alphabetical Letters Operations

1. Convert Uppercase to LowerCase:

2. Convert Lowercase to Uppercase:

https://www.linkedin.com/in/kapilyadav22

->we can convert uppercase to lowercase by doing Bitwise OR and space.

(Ch1")

-> We can convert a lowercase to uppercase by taking bitwise AND

with underscore.

(Ch& 'v)



3. Invert Alphabet’s Case
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->We can invert the alphabet case from uppercase to lower

or vice versa using Bitwise XORL with space.

(an n')

NOTE:Don't forget to typecast it in char

->the ASCI code of space() is 00 100000. 32

->the ASCI code of underscore is 0101111/

explaination of above:-

->Bitwise OR of an uppercase character with" will set the third

significant bit and we will get lowercase character.

-> Buria AND of a lowercase character with ' will unset /clear
the third bit and we will get uppercase character.

-> Bitwise XOR of an uppercase or lowercase characters with a

(space), will toggle the third significant bit.
Uppercase becomes lowercase and vice versa.



4. Find Letter Position in alphabet: 
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-> We can find letter position by taking bitwise AND with ASC code

31 (00011111 in binary).

(A&31) = 13-case will not matter here

(&31) => 3



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[] = {4,2,2,1,5,6,7,5,6,7,4}.

Q 2) Swap two numbers using Bit manipulation:

Q 3. ) Calculate XOR from 1 to n

https://www.linkedin.com/in/kapilyadav22

->712

-UMR ID = 4
=Us I

=> 3 1/nS

= "1115nG
= 41115161 7
- us(1612n
- 411 $1716
= Mein A A

=Y;'M

a =5, 6 = 7

If a -a b a <- 517

2) 6 = a 6 6 = 51717 =5

3) a = a b a= S1715

=7

n = S

output = 112131415=

·We can run for loop n times. TC=0(N). X
U XOR of U

I = I -> if (n4 = =0) return n;

2 =112 = 3 -> if (e4== 1) return 1;
3 =

313 = 0 ->if(2 /4==2) return n+t;
y <- o 4 = -> if (n /4==3) return O;

5 = u1 5 = I

6 =116 = 7

7 = 717 = 8

⑧ = or 8 = D



Q 4.) Find XOR of numbers frokm the range [L,R]
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Input 1- 4,R= D

output =>425161718=E

: Run loop from Lto R. TC = 0(N) X

-> find XOR (2-1) -> use above logic = 0().
-> findXOR (R) ->use above logic=0).

=>findXOR(2-1) , findXOR(R)
↓1133 xC31415-421d)
= unS16171D=&

~



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

Q 6.) Find  the XOR of the XOR of all subsets of an array:
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-> one way to find is:--> using & operator

if (number 1.2==0) if (number 21 ==0)
return 0; Ieven return o; Ieven

else else

return 1; /load return 1; Iload

·Using I takes less time.

=> O.

art I 21.3,2]
5 Y -> O - XOR will be non zero, only if there
213 - I isonly oneelementinthe any re

-> 3es -> I

21,33 -> I

51, 23 -> 3

22,33

asso



Q 7.) Count Number of bits to be flipped to convert A to B:

A =  

https://www.linkedin.com/in/kapilyadav22

37, B = 20 #
->First Do XOR, result will contain no of sets bits to be

flipped.
-> Count No. of set bits in XOR of ARB using

Brian Kernighan's algorithm n & (n-1)



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.
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-We can use for to find missing number.

-> first do XOR of all the elements in the array.

-> Array elements are in range of OtoN,s0 XOR of 0-N with XOR

of all array elements will give us the missing element.

nums = [3, 0, 17
-(320xX) - (0-422n$)
=>2.



Q 9 ) Print the binary representation of decimal number:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0

https://www.linkedin.com/in/kapilyadav22

ex - 10 =

Omin

=



Q 10.) Reverse the bits of a number:

 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0

 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 

 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0

https://www.linkedin.com/in/kapilyadav22

it

Take and as O

ans =

-we will try to create our and from LSB to MSB, everytime
we will compute out and and left shift it by 1.

->Now to compute our and, we will first check whether the
bit is set or not, to check it do Gu81).

-> Now or operation of and with net will give us ans

->

Right shift
n by I everytime till we reach MSB/32 for unsigned int).

P.n= I

>---.
and = 0 lo
-O

n =3) 1,

②x =
a
-

MNS <2=1.

ans => ans I (281)
=>0Il

ans =I

⑤n=

·0000.........10 zc.ans <2= 1

|>

= 2
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everytime answer will be left shift by) and or
operation will place the correct bit at the position.



Q 11.) Swap the ith and Jth bit.
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Given a number mum, i and j wanges from 1 to 32.

-> we need to swap ith and 5th bit of a number.

ex-num = 43, iT2, j =5.
· 0101011, output =57(00111001)
j p

- first move the bit value at its its bit

Let A is the bit value at ith sit:- more th bit to rightmost
~= 0 0 1 0 1 0 1 I n = 0 0 10 10 1 I

n)I = 0 0 0 1010 n>>=· o o o oolo

(n>>1) &1= 23>4141A
A=o B=ooo o

temp
=A B =o ooooo

Now, A B = temp, temp (B = A, temp 1A =B
-> Move temp first at ith position & then at itposition.

temp <- o & a a o ·

o
ith tempooo

it

temp<= 0 000 o ⑧ I o temp<cY=0 o &

=>
->

...--->".
.It
->Ntioise↳B



Q 12.) Swap all even and odd bits  
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ex-

ofodd sits
10 I a I o 0 1 0 1 0 100 I

-even mask 101010 I 0
#o1ol-odd maskiseven bits#10 0 @

even bits>=1; odd bits <c = 1

even bits - 0 I0 0I0 o odd bits -oo oo oo lo

result = 010101 Io



Q 13.) Copy set bits in a range, toggle set bits in a range:
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1) Copy set bit-we have two numbers A and B, and
we want to copy the bits of B to A for a given
range [to R from LSB to MSB.

-> I starts from 1 and R goes till 32.

-x - ⑧ t 6 5y 3 2 I

A O 10 I 0 I I D

B I ⑧ O 1 1 0 0 I

L = 3

R = 7

if we create a mask like

masko H10 o

and do Bitarise AND with As we can extract set bits of
A in given range.

* O I 0I0I Io

mask =-11 0 0

#o I 0 o

-

-> Now If do Bitwise OR of (A&mask) with B, we will
get our answer.

-> creating mask is a crucial part, there can be multiple
ways to create the mask.

⑯ left shift I till 2-AH)
mask= 0 olooooo

Gmask-1) O O O 1 1 1 1 I

Now left shift it by 4-1 times.

Grask-1)<2()-1) = 0.1M100
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C

② second way
to create mask is:-

right mask - KK22)
- I

=> · II I I I( I I 0 1 1 1 11 II

left mask=1<< (1-1) - I IToo
=> oooooo ll
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2) Toggle bits in range:
-

-> Mask computation is same as copy sits in range
There are two ways above.

① mask = (<> (r-l+1)-1;
mask = (mask <<(1-11);

&mask = ((k>c2)-1) 2 ((l <>(9-1)-1).

-> Now after computing the mask, if we do XOR of mask
with hum, we will get toggle bits in range (to R.

num=num mask.

eX- 1) I 0( 10 11
,
i = 2, j = 6

mask
#
I 1/0

#10 I -> result.



Q 14.) Divide two integers without using Multiplication, Division and mod operator:
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eX- Dividend = 10

Divisor -3

Quotient=()=3.

Approachratedsubtractionor from divided until divided become

less than divisor.

So, dividend will get reduced to become remainder & no. of time
will subtract divisor from dividend will become the quotient.

Eg. 10-3 = 7

7-3=41-3=12338 a = 3

Time Complexity =0 (dividend
Space Complexity = 0(D

Approach 2:
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Q 15.) SINGLE NUMBER II 

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.

https://www.linkedin.com/in/kapilyadav22

Method 1:  Brute Force  

ex-nums = [1, 1,5, 17
output = 5

->we can run two for loops and count the elements, if the
count of any element is I, after iterating the complete array,
it will be our answer.

TC = O(NY



Method - 2 : Sorting + linear traversal

Ex-542445 S

After sorting:
- 244 5 55

-We will have three conditions:-

1. Left Boundary condition

2. Right Boundary condition

3. other than Boundary element

1. Left Boundary condition:-

ex-24745 S
->Check if (num20]!=num [17)

2 Right Boundary condition:-

ex - yu4 555 6

* check if (nums [n-231= nums[n-is)

3. Somewhere exceptBoundary
ex-1112 333

run a while loop, start comparing from index 1,

2 if Grums [i] != nums[i-1])
return nums[i-1;

3
it =3;

I I I & 3 3

i
i

->if current element is same as previous, then surely its
next element will also to the same.

-> If we increment

to current element
by hand

its prevalem doesnthadto

Phoud-i@-
same Prev 3 Next

↳should be same)



TC 0 (NogN) + 0 (N)

t to

sorting Traversing



Method 3: Unordered_map 
-> We can store the count of elements in unordered-map
and traverse it

Tc = 0 (N)
Sc = 0CN)



Method 4: Counting Set Bits in Every Number array

ex-22 2 2 3 S s5] ⑧ I ⑧

⑧ I
-> check for all 32 bits.

O I · 32
->use shift operation to find if O I 1z 3
current bit is set or not. I O I

- if the number is only appearing once, I ⑧ 13S
the set bit at that particular position I ⑧ I

will not be multiple of 3.
so add that in any.

result, leftshiftt
i =0, leftshift-I, numberof setfits - 4, result = 0+ 1 = 1

i= I leftshift <2, numberof setfits - 4, result - It 2 = 3T

i = 2
9
leftshift 1y, numberof setfits - 3, result = 3 + =7

I I

I S

S I

I I

I !
i= 3 1



Method : 5 Bit Manipulation:
->We will use two variables ones and twos

Ones will store the element, which is occuring only once.
twos will store the element, which is occuring twice.

->when an element is occuring thrice, ones and twos will store O

ex-[2 22 b]

izo, ones = 0, element = 2 (10) , twos =0 (00)

ones - Conesxele) & (utwos);
twos =(twoseele) & (Nones);

O o twoos 0 o

ouria
twosf

fio
i=1, ones = twos =

ones -

o ewos-i
i=2 Ones = ⑧ O

& twosio
T=3 ones => O O twos - 0 o

S

AI

· oo
one= 3 toos = 0





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).

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)).

https://www.linkedin.com/in/kapilyadav22

ex-1.) N = y N = 7 N = 15

O >Mo
IQ If I

itsisa #ontI B

Y

S

o"l st iss
6 i



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.

https://www.linkedin.com/in/kapilyadav22

-> Lets take some examples:-

1) Take Untl case first,

Ye +I

t
->

Ya 4x+2

12 le

(2c) (2x+1)
12 - f

2eL 24+2

H
It /2

U 2+1

-
t

H It2

-- or case Ux+1, we will reach to the 1, in minimum(
steps using no at every step having odd number,



https://www.linkedin.com/in/kapilyadav22

2) Take Up +3 case

Yx + 3

- t

Ye+2 Ye+ Y
~

le 12

zx+1 24 +2

| t le

2T 24+2 x+ 1

12 12
- -

T X+1 H

-

R

-> In above case if ce-1 will give min answer then both
- It takes same step, but if itwill give min
and then t path takes min step, so t path is better
than-

ex-N=15, eX-N=7

6 &- 3

7

Y

I I

i 2 2

I ↓



https://www.linkedin.com/in/kapilyadav22

3)If N =3:-

If N= 3
,
2-1 will give minimum steps.

Now, N2, can be represented as ((u21)==0)

(N%4 ==3I can be represented ass

(N& 3) ==3)

(NY 4 ==1) = ((83) == 1)
NOTE:Nt1 can be overflow, so take long.



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

https://www.linkedin.com/in/kapilyadav22

-> signed integers in computer are store in 2's complement
form: where MSB fit represent the sign of the number

1 -> Negative integer
· -> positive integer

So, if two integers have opposite sign, the XOR of two
number will give negative number, so

if (A-B) <0)
"Opposite sign";

else

"Not opposite sign",



Q 18.) Add 1 to an integer:

https://www.linkedin.com/in/kapilyadav22

-> We need to add one to a given number without using
+,-X, /,f+,-- . .

. . operator.

Method Iflip all the bits after rightmost a bit.
->flip the rightmost a bit.
-> we will get our answer.

ex-Soc ex-ll

10 I I
t t
1 IO 1 I0 o

- G =12



https://www.linkedin.com/in/kapilyadav22

METHOD-2:Let's say 4 is the numerical value of a
fnumber. Then we =-feti) (in 2's complement

so to get (ut1) =
= (w)

ex-4

Ooooooo ⑦O o Ooooo10 o

~ 1-1 1-1 -I 11 I I / 01 I =

I's complement of a

oo 80 00 00000101-Es)
- (e) = - 55) = 5



Q 19.) Find Xor of a number without using XOR operator:

https://www.linkedin.com/in/kapilyadav22

Method 1: Traverse all bits one one.by
ofeverypart of bits, check if both area



https://www.linkedin.com/in/kapilyadav22

Method 2: We can use the property of XOR

a 16 = aE+ba



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

https://www.linkedin.com/in/kapilyadav22

Method 1: Using XOR: -

if (a n6)
"Not some";

else

"Same";

Method:2 if ((a 0 r6) = =0)
1 I

same";
else "Not same";



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

https://www.linkedin.com/in/kapilyadav22

Method 1:-

Method -2

Reference - Codestudio



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

LEETCODE PROBLEMS:

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.

https://www.linkedin.com/in/kapilyadav22



Method -2 : 
Gx-112 3 4 S

sum of N numbers = NxCD =
S

summation of square of a number. x(2n+1) =P

=>

S-array elements

(12+314+S10) - (172+3 +4+671)
S-I

=>X-Y

=>S2 - Carray elements)
"

-F+2+3+1+578-(1727+3+4+874)
= 25 - 1(4-42)
=> 24

(2973(+1)(x4) = 24

= G+y) (x-y) = P

= <xty).T =p x- Y =S

Y = X-S

=> (x+x-5).S = P

⑦ 2x = fts

E * -([+3) 12;
E Y = X-S





Method - 3: Using XOR

ex- 1 1 2 3 4 G

-> Do XOR of all the elements and elements from (1 to N).

=>D2112 1314ns)-(lenbrunses)

=> I N S

t t

Repeating missing
↓ t

= X M y = = 100

f XOR oland O is only 1,if you of any bit
is set means

the index bit is either set on X or on 4, but not on
both.

- we can take any set bit, but here we will take

rightmost set bit and divide the elements based on

the set fit or unset bit at the Rightmost set
bit in XOR.

-> x14 = 4 (100) 24 bit is set.

③ siMissing
- S

P ↓I⑥ x
-

repeating
Y

zed bit 2nd bit

set Not set





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

https://www.linkedin.com/in/kapilyadav22

ex words=<"abow", "baz", "foo", "bow", "xtfu","abadefit

->set the bit corresponding to particular character in
the string
abaw
I

- & * set 0th bit
& => Set 1St bit
C * set 2nd bit

G = set 22nd bit (119-27-22)

S
000000000

Is't Jsaestate ofenet
G

foo f
- set st bit
o-set 14th bit
o
- set 14th bit

O-o I--o

t IO

*Do & of states of both strings, if no character
is common, then find the max of ans &
word size of both string,





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.

https://www.linkedin.com/in/kapilyadav22

ex- N=1, "1
"

N =3,

output-1 I= I
2 I Io

3 = II

after concatenation: 110II

output =>27

ex-N=4, Range will be from 1 to 4

string =11011 100
A decimal value " (10'+7)

⑳

Method 1:-

1. Create string
2. Parse string and find the decimal value.

Note:-string creation as well as parsing will consume a lot

of time.

->

string concatenation is a costly process.

-> we can optimize the above approach

Note - If we observe, appending binary string at the end of
an existing string will cause a left-shift effect
by the size of the appended string.

ex= N= 4 OBSERVATION

N Stu Calculation valueing a string
I b - appende I

-size
of of

2.
- valuetended2 1 Lo 1X2 + 2
string

G

3
1

10 I 6x2"+ 3 27

Y
1

1 I Lo 27x23+4 220



-> if previously calculated value = P

Current Number = 1

· No. of digits in c=1+log2(c) = 4

·New decimal value =te
t

WD)+ re

Tc = 0(N(



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

https://www.linkedin.com/in/kapilyadav22

Method 1:- we can generate all the substrings of size
K and compare one by one.

->It will be
very costly

-> There will be 24 substrings, so TC will be

0(2<xn).

Method 2: - we can check all the substrings in
the given string itself.

- If we generate all the substrings of size K
and store them in set, and check the size
of set.

-> If sizeof set TGsthenare cansay,weare
hence return true, else false.



z

ex=TITO, K= 3
set = <100,000, 001,010, 101, 011, 111, 1103
↳ Set size=z=&, so, TRUE.
e- 01001011, K = 3

set = 2010,001, 011, 100, 1013
set size = f2", so return FALSE



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.

https://www.linkedin.com/in/kapilyadav22

*

d I Sorting (NIogN)
->We can sart the

array,
start comparing the arrayelements.

ex- 3 I 24 6 5 6+

sorL :1 2 3 4 5
&G7ing

TC = O CNIogN)
Sc = O (1)



Method 2:- Use extra space/Hasting
-> stare the count of every element

in a vector.
-> Iterate through the count vector

=- 312 46 5 6 7

#III;la es
TC = 0 (N)
Sc = 0 (N)



Method 3: Linked it (Plow/fast) cycle method:-

eX- 3 S I 2 F S 1 2

O I 2 3 4 S67

#
I I

S
S
3 - 2 S 3 - 2 S

f
W

W

↑ S
& S

~
~

&> Y &> Y

f
IS

A
-

3 -2 sS 3 -> 2 S

W
W

S
a 6F

~
~

&> Y &> Y
F
t
F

I

3 -2 S
3 -> 2 S

WJS -> sf
~

~

&> Y &> YS

Duplicate Number t
I I

s↑
3 -2 S 3 -2 S

↑
W W

S S

~ ~

*F Y &> Y

S

F



TC = 0 (N)
sc = 0(1)




