UNIT-3 PROGRAMMING TEST
STACKS AND QUEUES
PROBLEM-1
Minimum indexes | Practice Problems (hackerearth.com)
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PROBLEM-2
Stack and Queue <Nissan> | Practice Problems (hackerearth.com)
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PROBLEM-3
Jumpy Humpy | Practice Problems (hackerearth.com)
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Explanation
If he starts from building 1, the stamina required is 1 ^ 2 ^ 3 ^ 8 = 8
From the building 2, the stamina required is 2 ^ 3 ^ 8 = 9
From the building 3, the stamina required is 3 ^ 8 = 11
Similarly, from 8 and 6, stamina required are 8 and 6 respectively.
The maximum stamina required for the journey is from building 3 is 11.
So the answer is 11.






PROBLEM-4
A Game of Numbers | Practice Problems (hackerearth.com)
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PROBLEM-5
Holiday decorations | Practice Problems (hackerearth.com)
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PROBLEM-6
Disk tower | Practice Problems (hackerearth.com)
[image: ]
[image: ]
PROBLEM-7
Empty arrays | Practice Problems (hackerearth.com)
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Explanation
Perform operation 1 to make a = 3, 2, 1
Perform operation 1 to make a = 2, 1, 3
Now perform operation 2 to make a = 1, 3 and b = 3, 1
Perform operation 1 to make a = 3, 1
Now perform operation 2 to make a = 1 and b =  1
Now perform operation 2 to make a = {} and b =  {}


PROBLEM-8
Number Recovery | Practice Problems (hackerearth.com)
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Problem

Humpy likes to jump from one building to another. But he only jumps to next higher
building and stops when no higher building is available. Stamina required for a journey is
xor of all the heights on which humpy jumps until he stops.

If heights are [1 2 4], and he starts from 1, goes to 2 stamina required is 1 & 2 = 3, then
from 2 to 3. Stamina for the entire journey is 1 @ 2 @ 4 = 7. Find the maximum stamina
required if can start his journey from any building.

Input
First line: NV, no of buildings.
Second line: IV integers, defining heights of buildings.
Output
Single Integer that is the maximum stamina required for any journey.
Constraints
1<N<10°
1 < Heights < 10°
sample Input Q  Sample Output %

B 1
12386
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Problem

You are given an array A of N integers. Now, two functions F(X) and G(X) are defined:
F(X) : This is the smallest number Zsuch that X < Z < N and A[X] < A[Z]

G(X) : This is the smallest number Zsuch that X < Z < N and A[X] > A[Z]

Now, you need to find for each index / of this array G(F (i), where 1 <4 < N . If such
a number does not exist, for a particular index j output 7 as its answer. If such a
number does exist, output A[G(F(4))]

Input :

The first line contains a single integer N denoting the size of array A. Each of the next N
lines contains a single integer, where the integer on the " line denotes Ali].

Output :

Print N space separated integers on a single line, where the 4th integer denotes
A[G(F(i))] or 1, if G(F(i)) does not exist.

Constraints:
1< N < 30000
0 < Afi] <10%
sample Input Q  Sample Output %

1444-12-1-1

o Nk N W
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Problem

Recently, the first model of decoration was assembled from multi-colored glowing light
bulbs at the holiday jewelry factory. The prototype of the decoration was assembled as
follows:

* First, two light bulbs were taken and connected with a wire.
« Then, a light bulb was taken for N' — 2 times and it was connected with a wire to
one of the previously added to the garland light bulbs.

The result was a decoration of N colored light bulbs. The factory has K bulbs of
different colors. When the prototype was ready, it was handed over to the Beauty
Department. In this department, it was decided to consider the beauty of jewelry the
number of pairs of light bulbs of the same color, connected by a wire.

Employees of the Beauty Department M repaint some of the light bulbs in one of the K
colors for some reason known only to them. All they need to produce the perfect jewelry
is to quickly determine the beauty of the product, after repainting the next light bulb.
The staff of the beauty department asks you, the best programmer, to write a program
that will determine the beauty of jewelry according to the given prototype of jewelry and
the sequence of repainting light bulbs.
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Input format

The first line contains three integers N, M, K denoting the number of bulbs in
the product prototype, the number of repaints, and the number of different colors
of bulbs available at the factory.

The second line contains N positive integers 4; denoting the colors of the bulbs in
the order of addition to the product.

The third line contains N — 2 positive integers P; denoting the number of the
light bulb to which the (j + 2) light bulb was connected.

* The next M lines contain two integers X and Y denoting the number of the
repainted lamp and the color in which it is repainted, respectively. The numbers in
the lines are separated by single spaces.

Output format

Print M lines. The %" line should contain a single integer denoting the number of pairs
of light bulbs of the same color, connected by a wire, after execution and repainting.
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Constraints
2< N <3x%10°
1< M<3x10°
1<K <10°
1<4 <K
1<P<j+1
1<X<N

1<Y<K
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sample Input 9 Sample Output %

333
123 2

-

Time Limit: 1
Memory Limit: 256
Source Limit:

Explanation

In the first case, all bulbs are connected in a chain (first-second-third) and have different colors. Then
they are repainted in the same color. First, a pair of light bulbs 1 2 becomes a single color (the
second light bulb is repainted in color 1), and then 2 3 (the third light bulb is repainted in color 1).
After repainting the second bulb in the color of 2 single-color pairs of bulbs connected by a wire,
does not remain.
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Problem

Your task is to construct a tower in N days by following these conditions:
« Every day you are provided with one disk of distinct size.
* The disk with larger sizes should be placed at the bottom of the tower.
o The disk with smaller sizes should be placed at the top of the tower.

The order in which tower must be constructed is as follows:

« You cannot put a new disk on the top of the tower until all the larger disks that are given to
you get placed.

Print IV lines denoting the disk sizes that can be put on the tower on the " day.
Input format
 First line: N denoting the total number of disks that are given to you in the N subsequent
. ‘s’zi’ind line: N integers in which the #* integers denote the size of the disks that are given to
you on the it day

Note: All the disk sizes are distinct integers in the range of 1to N.
Output format

Print IV lines. In the &#* line, print the size of disks that can be placed on the top of the tower
in descending order of the disk sizes.

If on the i** day no disks can be placed, then leave that line empty.
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Constraints
1<N<10°

1 < size of adisk < N

sample Input 9 Sample Output %
5
45123 54
321
Time Limit: 1
Memory Limit: 256
Source Limit:

Explanation

On the first day, the disk of size 4 is given. But you cannot put the disk on the bottom of the tower
as a disk of size 5 is still remaining.

On the second day, the disk of size 5 wil be given so now disk of sizes 5 and 4 can be placed on the
tower.

On the third and fourth day, disks cannot be placed on the tower as the disk of 3 needs to be given
yet. Therefore, these lines are empty.

On the fifth day, all the disks of sizes 3, 2, and 1 can be placed on the top of the tower.
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Problem

You are given two arrays each of size n, a and b consisting of the first n. positive integers each
exactly once, that is, they are permutations.

Your task is to find the minimum time required to make both the arrays empty. The following two
types of operations can be performed any number of times each taking 1 second:

« In the first operation, you are allowed to rotate the first array clockwise.
« In the second operation, when the first element of both the arrays is the same, they are
removed from both the arrays and the process continues.
Input format

« The first line contains an integer n, denoting the size of the array.
« The second line contains the elements of array a.
« The third line contains the elements of array b.

Output format

Print the total time taken required to empty both the array.

Constraints

1<7n <100
sample Input 9 Sample Output %
3 6
132

231
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Problem

A positive integer X has been stolen. But luckily, NV hints are available, each described by two
integers a; and d;, meaning that | X — a;| = d;. The hints are numbered 1 through NN While some
of those hints are helpful, some might be just a lie. Therefore, we are going to investigate the
number X under different possible scenarios.

Initially, we neither trust nor distrust any hint. That is, each hint may be either true or false. Then, in
each of the Q stages, we will either:

o 1id

Entrust the id-th hint (1 < id < N). That is, from now on, the id-th hint must be true, unless
declared otherwise in the future.

°2id

Distrust the id-th hint (1 < id < N). That is, from now on, the id-th hint must be false,
unless declared otherwise in the future.

°3id

Neutralize the id-th hint (1 < id < N). That is, from now on, the d-th hint may be either
true or false, unless declared otherwise in the future.

After each stage, you should determine the number of possible positive values X and report such
values in an increasing order. If there are infinitely many such values, print —1 instead.
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Input
The first line contains two space-separated integers N and Q.

The i-th of the following IV lines contains two space-separated integers a; and d;, describing the -
th hint. It is guaranteed that no two hints are identical. That is, for every two different 7, 7, it
is guaranteed that a; # a; or d; # d;.

Then, @ lines follow, each containing two integers ¢ and id — the type of an update and the index
of an affected hint.

Output

After each stage, print the number of possible values of X (in case there are infinitely many of them,
print —1). If the number of possible values is finite and non-zero, in the same line, continue to print
those values in an increasing order.

Constraints.

1< N,Q < 200000

0<a;,d; <10°

1<t < 3 for every stage (update).
1 <id < N for every stage.

In tests worth 74 points in total, a;,d; < 500000.
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sample Input 9 Sample Output %

10 13

13
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Time Limit: 1
Memory Limit: 256
Source Limit:

Explanation

In the sample test, we are given ' = 3 hints and @ = 10 stages.
The first stage is described by a pair "1 17, which represents entrusting hint 1.
After this stage,

X — 3| = 0 must be true, so X must be equal to 3. We report 1 possible value: 3.

Then, the information that | X — 3| = 0 is neutralized at stage 2. At this point, X could be any

positive integer, so we print —1 in the second line.
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Problem

You are given an array A of Q integers and @ queries. In each query, you are given an
integer i (L <i < N).

Your task is to find the minimum index greater than % (1 < 4 < N) such that:

1. Sum of digits of A; is greater than the sum of digits of A;
2. 4;< A

If there is no answer, then print -1.

Input format
 The first line contains two numbers N and Q.
« The next line contains N numbers.
* Next @ lines contain @ queries.

Output format

Print the answer as described in the problem

Constraints

(1< N, Q <10°)
(1< 4 <10°)
(1<Qi <N)




image2.png
sample Input Q  Sample Output %

55 2
62 70 28 62 92 -1
1 4
5 -1
3 -1
4
2
Time Limit: 2

Memory Limit: 256
Source Limit:

Explanation

In the first quary 70 grater than 62 and sum of digits of 62 = 8 grater than sum f digits of
70=7 (8>7)
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Problem

You are given a stack of N integers such that the first element represents the top of the
stack and the last element represents the bottom of the stack. You need to pop at least
one element from the stack. At any one moment, you can convert stack into a queue.
The bottom of the stack represents the front of the queue. You cannot convert the queue
back into a stack. Your task is to remove exactly K elements such that the sum of the K
removed elements is maximised.

Input format :
* The first line consists of two space-separated integers N and K.
* The second line consists of N space-separated integers denoting the elements of
the stack.
Output format :

* Print the maximum possible sum of the K removed elements

Constraints :
«1<N<10°
c1<K<N
o 1< 4;<10°
Sample Input 9 Sample Output %
10 5 40

10912345678




