
International Collegiate Programming Contest 2020/21
Belarus and Baltics Regional Contest, November 14, 2020

Problem A. COVID-19 testing
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

Suppose that you are given a number of saliva samples obtained by throat swabs from some number
of patients. To determine whether at least one of these patients is COVID-positive, it is not necessary
to perform the PCR-test on all of their samples. Instead it is enough to mix small doses of all samples
together and perform a single PCR-test. Such an approach allows to speed up the testing process and to
save the available resources.

Scientists have devised a new algorithm for diagnosing the samples. Given a set of samples S, the algorithm
detects which ones of them are COVID-positive. First perform the test on the mix of all samples from S;
if it is negative, no patients are infected, so no further testing is required. Otherwise, run the following
recursive procedure:

• If |S| = 1, then we know that the only sample in S is positive.

• Otherwise, pick a subset T of size
⌊
|S|
2

⌋
from S uniformly at random. Run a test on the set T .

– If the result on T is positive, run this procedure on T . Next perform the test on S \T ; run the
recursive procedure on S \ T if and only if the result is positive.

– If the result on T is negative, we definitely know that all positive samples are in S \ T . Then
we simply run this recursive procedure on S \ T .

First you are given n samples. Initially it is unknown which samples are positive. The scientists have
to determine for each sample, whether it is positive or not. If they tested each sample individually, n
tests would be needed. However, the proposed algorithm can often use less than n tests. Determine the
expected value of the number of tests performed by the given algorithm, assuming there are k positive
samples (the other n−k are negative). In other words, you need to determine the average number of tests
performed by the algorithm.

You can assume that the result of the test is always correct and there are no positive negatives or negative
positives.

Input
The input contains two integers n and k (1 ≤ k ≤ n ≤ 100).

Output
Output the required value. It should differ from the exact answer by at most 10−6 in absolute or relative
error.

Examples
standard input standard output

2 1 3.000000

5 2 7.600000

9 1 7.444444
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Problem B. Disconnected Matching
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Two edges of a graph are adjacent if the edges are incident to the same vertex.

A subgraph H of graph G is induced by a set S of vertices if S is the set of vertices of H and for all pairs
of vertices u and v of H, {u, v } is an edge of H if and only if {u, v } is an edge of G.

A matching in a graph is a set of pairwise non-adjacent edges of the graph. A matching is disconnected if
either the matching consists of at most one edge or the subgraph induced by the set of end vertices of all
edges of the matching is not connected. A maximum disconnected matching is a disconnected matching
of the maximum possible cardinality.

A graph is connected if for every pair of vertices in the graph there exist a path between the vertices.

An edge contraction is an operation which removes an edge from a graph while simultaneously merging
end vertices of the edge. A graph H is a minor of the graph G if H can be formed from G by deleting
edges and vertices and by contracting edges.

You are given a connected graph G such that the 3-vertex complete graph K3 is not a minor of G. You
need to find the cardinality of the maximum disconnected matching in the graph G.

Input
The first line contains one integer T (1 ≤ T ≤ 20 000), the number of test cases.

The first line of a test case contains two integers N and M , the number of vertices and the number of
edges of the graph G. Each of the following M lines describes an edge of graph G and contains two integers
between 1 and N , inclusive, that are the numbers of the vertices incident to the corresponding edge. Sum
of N and M over all test cases does not exceed 500 000.

Output
For each test case output one line containing the cardinality of the maximum disconnected matching of
the corresponding graph.

Example
standard input standard output

2
1 0
10 9
1 2
1 3
1 4
4 5
4 6
4 7
7 8
7 9
7 10

0
2
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Problem C. Currency Exchange
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

‘Devaluation’ is a word known to everybody in Belarus. In a historical perspective, the national currency
has been steadily depreciating. During the last 10 years, the value of Belarusian ruble (BYN) in relation to
the United States dollar (USD) has fallen by more than 8 times (for example, speaking about the official
exchange rates of the National Bank, on October 1 2010, bearing in mind the denomination, 1 USD cost
0.3010 BYN, and on October 1 2020 it cost 2.6236 BYN). However, over short distances, during periods
of relative stability, the ruble sometimes strengthens. If you can predict the future, you can make money
on the difference in exchange rates.

Vasya has two cards issued in the same bank: the first one is in BYN and the second one is in USD.
Using the Internet banking interface, you can quickly transfer any amount from a card to another one.
The currency exchange operation is performed using the current rate. Currency rates are set by the bank
based on the balance of supply and demand and change abruptly at certain time moments during a day
(for example, at 9 o’clock in the morning and at 12 o’clock in the afternoon).

Vasya closely monitors the dynamics of the exchange rates and transfers certain amounts of money from
card to card when he considers it necessary. Vasya can convert all rubles into dollars or vice versa, or he
can exchange only a part of the amount if it seems to him profitable.

Let’s say that initially Vasya has 1000 BYN on the ruble card and no money on the dollar card. After all,
Vasya will definitely need rubles (in order to withdraw cash at an ATM and go to the store for bread).
Knowing in advance how the rates in the bank are going to change, determine the maximum balance of
the ruble card Vasya is able to get if he acts optimally.

We assume that the account balance is stored in the bank’s system with infinite precision and no rounding
occurs during the exchange. The value is rounded only on output. The bank sets no limits on the amount
of a transaction and on the number of exchange operations. No transfer fees are charged.

Input
The input describes the dynamics of the exchange rates in the bank. Namely, it contains the buy and sell
rates of the US dollar for several sequential periods of time during which the rates are fixed. One line of
input corresponds to a single period. The number of lines lies between 1 and 100.

The first number is the buy rate (the amount in rubles at which the bank is ready to buy one dollar from
you). The second number is the sell rate (the amount in rubles for which the bank is ready to sell you
one dollar). The sell rate is always not less than the buy rate. It is guaranteed that the numbers are in
the range from 1 to 10, inclusive, and are written with four decimal places.

Output
Print the maximum amount on the ruble card that Vasya could have obtained at the end, with two digits
after the decimal point (up to a copeck). Output is rounded according to the “banker’s rule”: round to
the nearest value, in case of a tie round to even (for example, 1.126→ 1.13, 1.125→ 1.12, 1.235→ 1.24).

Examples
standard input standard output

2.4810 2.5170
2.4720 2.5240
2.5230 2.5590

1002.38

2.5750 2.5830 1000.00
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Problem D. Rectangle Filling
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

Given an integer n, for all k from 1 to n, you are given k strips of size 1 × k. You need to construct a
rectangle that contains all of these strips such that each side is at least 2.

The strips can be rotated, but cannot overlap. The whole rectangle should be filled by the strips.

Input
The first line contains a single integer n (3 ≤ n ≤ 100).

Output
First output two integer numbers h and w, the dimensions of the rectangle (h,w ≥ 2). Then output the
description of the partition. All strips should be numbered by consecutive integers starting from 1. The
order of the numbering can be arbitrary. Output h lines of w integers, where the i-th line describes the
numbers of strips that occupy the cells of the i-th row from left to right. The numbers should be assigned
in such a way that the partition is correct, that is, there are exactly k strips of size 1× k or k × 1.

It is guaranteed that at least one correct partition exists. If there are multiple solutions, output any of
those. Each strip must have a unique index between 1 and the total number of strips.

Example
standard input standard output

3 2 7
2 5 4 4 1 1 1
2 6 6 6 3 3 3
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Problem E. Flags
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

Vasya has two rolls of cloth of different colors. The length of the first one is l1 and the length of the other
is l2. The cloth of both rolls has the same width w. Vasya plans to use this material for sewing flags. Each
flag is a rectangle of size l × kw, consisting of k stripes of alternating colors of length l.

Determine the maximum number of flags that Vasya can produce.

Input
The input contains four integers l1, l2, l and k (all numbers between 1 and 1000).

Output
Output one integer, the maximum number of flags that Vasya can produce.

Examples
standard input standard output

15 6 3 3 2

3 3 1 2 3
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Problem F. Independent set
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Fedya needs to find a maximum independent set in a labeled tree. Do you think it is trivial? May be, but
Fedya is 5 years old man. So his approach was to take vertices while it is possible, i. e. while there is a
vertex v that is non-adjacent to all vertices of the current independent set I he adds the vertex v to the
set I and continues.

When Fedya understood that he can find maximal independent set that is not maximum one even for tree
on 3 vertices he was upset. But anyway sometimes his algorithm definitely gives maximum independent
set. How probable is this case? Fedya already knows that there are NN−2 labeled trees on N vertices. So
he needs to compute only the number of labeled trees such that all maximal independent sets in the tree
have the same cardinality. Fedya has just found a way to solve this problem, but he wants to check his
result. Fedya needs only remainder modulo 1 000 000 007 to ensure that the result is correct.

Input
The only line contains one integer number N , the number of vertices (1 ≤ N ≤ 10 000 000).

Output
The only line should contain the desired remainder.

Examples
standard input standard output

1 1

4 12

Note
An independent set in a graph is a set of pairwise non-adjacent vertices of the graph. A maximal
independent set is an independent set that is not a proper subset of any other independent set. A maximum
independent set is an independent set of the largest possible size for a given graph.
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Problem G. Inverse Josephus problem
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

There are n people are standing in a circle (they are numbered from 1 to n in the clockwise direction).
Counting begins at the position of the person 1 and proceeds around the circle in the clockwise direction.
After skipping k − 1 people, the next one is excluded from the circle. The procedure is repeated with
the remaining people, starting with the next person, going in the same direction and skipping the same
number of people, until only one person remains, which is the winner.

Given the number of people n, find the value of k such that the winner will be the person number m.

Input
The single line contains two integers n and m (1 ≤ m ≤ n ≤ 100 000).

Output
Output a single integer k (1 ≤ k ≤ n!).

Examples
standard input standard output

7 7 1

7 4 3

7 1 5040
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Problem H. Eating Donuts
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

Two friends eat a substantial amount of donuts everyday at lunch. The donuts have different flavors, and
each flavor has its own color. The donuts can be white, blue, yellow, green and red. Each of the friends
always eats the donuts in order according to a specific sequence that they like. This sequence is separate
for each friend.

One day the donut shop introduced a promotion that gives a discount if one buys two sequences of donuts,
such that one sequence is a continuous substring of the other. The friends decided to save some money
and change their sequences to get the discount. However, their preferences are such that they will replace
the donuts in their sequences according to the following rules:

• replace one white donut to two blue or to one yellow and one green;

• replace one blue donut to two yellow;

• replace one green donut to one yellow and one blue;

• replace one red donut to one green and one blue or to one white and one yellow.

If a donut is replaced by two donuts of different colors, the order of these colors can be arbitrary. The
relative order of all other donuts in the sequence remains unchanged.

The two friends do not want to change their much liked donut eating sequences by a lot, hence they ask
you to find the smallest number of replacements that need to be performed to obtain the discount.

Input
The input contains two strings a and b in separate lines, the initial donut eating sequences of the friends
(1 ≤ |a|, |b| ≤ 2000). Each symbol corresponds to a donut with the respective color: “w” corresponds to
white, “b” corresponds to blue, “y” corresponds to yellow, “g” corresponds to green and “r” corresponds
to red.

Output
Output a single integer, the minimum possible number of replacements that need to be performed so one
of the sequences is a continuous substring of the other. It is guaranteed that it is possible.

Examples
standard input standard output

byg
wbygr

0

wrw
rg

1

rb
gyg

3

Note
In the first example the first sequence is already a substring of the second, and no replacements are needed.

In the second example the second “w” can be replaced by “gy“ to obtain “wrgy”.
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In the third example we can make two replacements “rb” → “gbb”→ “gyyb” in the first sequence and one
replacement “gyg” → “gyyb” in the second.
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Problem I. Password Verification
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

The developers of a new testing system created a program that automatically generates passwords for a
large-scale registration of users. In their opinion, good passwords must satisfy the following criteria:

• the password can contain only capital and lowercase English alphabet letters, as well as the
underscore symbol;

• the password cannot contain letters I (capital “i”) and l (lowercase “el”), because they are difficult
to distinguish;

• the length of the password must be exactly a symbols;

• the password must contain exactly b distinct symbols;

• equal symbols cannot be adjacent.

Write a program that verifies the correctness of the generated passwords.

Input
The first line contains three integers N , a and b, the number of generated passwords, the length of each
password and the number of distinct symbols in each password (2 ≤ N ≤ 2000, 2 ≤ b ≤ a ≤ 20).

Next N lines each contains a single string, a generated password. The strings contain only symbols with
ASCII codes from 33 to 126. The length of each string is at most 20.

Output
For each password, output either Correct or Incorrect in a separate line, depending on whether the
password was generated correctly.

Example
standard input standard output

9 8 5
asdfeEeg
gsdgeEeg
gsdgeeEg
asdfe
asdfeEefef
asd2eEeg
asaf_EsE
asdleEeg
asdIeEeg

Incorrect
Correct
Incorrect
Incorrect
Incorrect
Incorrect
Correct
Incorrect
Incorrect
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Problem J. Statistics
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

There are three kinds of lies: lies, damned
lies, and statistics.

In these challenging times, public attention is focused on the spread of COVID-19 over the world. The
most common metric is the daily number of confirmed new cases of the disease in different countries.

Unfortunately, the coronavirus is actively spreading in Byteland as everywhere else. However, the country’s
chief virologist has very severely prohibited the coronavirus from infecting more than k citizens per day.
But this order has no effect, the virus does not obey.

In order to please the chief virologist and create a nice picture for the media, Bit (author of daily report)
decided to ‘correct’ the statistical data in the report.

Bit decided that the number of cases per day must not exceed k under any circumstances. In addition, to
avoid suspiciously identical numbers (k, k, k. . . ), it was decided to put a new unique number every day
(the only number that can be repeated is 0: nobody is infected). It is forbidden to increase the number of
cases at a particular day; you can only decrease the number or leave it unchanged. To make the statistics
look plausible, the total number of cases over all days should remain as close to real as possible.

Help Bit to carry out the forgery.

Input
The first line of input contains two integers n and k, the number of days of observation (1 ≤ n ≤ 105)
and the maximum number of cases per day allowed in the final report (1 ≤ k ≤ 106).

Each of the next n lines contains one integer ai, the real number of new cases of COVID-19 in Byteland
at the given day (0 ≤ ai ≤ 106).

Output
Output the ‘corrected’ report that consists of n lines, one integer in each. The number in the ith line
corresponds to the number of cases at the ith day. All the numbers must be distinct (except the zeroes,
if present) and must not exceed k.

If there are multiple solutions, output any of them. It is guaranteed that a solution exists.

Page 11 of 14



International Collegiate Programming Contest 2020/21
Belarus and Baltics Regional Contest, November 14, 2020

Examples
standard input standard output

7 999
902
936
998
1024
1153
1234
995

902
936
996
997
998
999
995

4 999
900
900
900
900

897
898
899
900

4 5
0
1
2
0

0
1
2
0
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Problem K. String
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

You are given a string S = s1s2 . . . sn. You have to reverse exactly one substring of S. Formally, you have
to choose two indices {x, y } such that 1 ≤ x ≤ y ≤ n, and then you have to reverse the order of the
letters with indices x through y, inclusive. That is, sxsx+1 . . . sy becomes sy . . . sx+1sx. Your goal is to
produce the lexicographically smallest string possible.

Input
The first line contains an integer T , the number of test cases (1 ≤ T ≤ 100000). Each test case has the
only line that contains a non-empty string S. Every character of S is a lowercase Latin letter (from a to
z). Sum of lengths of the string over all test cases will not exceed 1 000 000.

Output
For each test case output one line with two integers x and y. If there are multiple optimal answers, take
any of them.

Example
standard input standard output

1
abacaba

2 7
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Problem L. Triangles
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

Yura is fond of solving problems. He especially likes to solve geometric problems. And he decided to share
one of them with you.

Consider a two-dimensional Cartesian coordinate system. You are given three integers. Determine the
number of ways to draw a non-degenerate triangle with the given side lengths so that one vertex coincides
with the origin and the other two vertices lie at points with integer coordinates. The two ways are
considered distinct if the sets of points at which the vertices of the triangles are located are different.

Input
The first line of input contains an integer T , the number of test cases (1 ≤ T ≤ 1000). Then, T lines follow.
Each of the lines contains three integers a, b, c, the lengths of the sides of a triangle (1 ≤ a, b, c ≤ 10 000).

Output
Output T lines. For each test case, output the number of ways to draw a triangle.

Examples
standard input standard output

2
1 2 3
3 4 5

0
24

Note
Twenty four ways to draw a triangle with the legs 3, 4, 5 are shown below.
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