
International Collegiate Programming Contest 2018/19
XXI Western Subregional Contest of Northern Eurasia, November 1, 2018

Problem A. Atomic Bomberman
Input file: bomberman.in

Output file: bomberman.out

Time limit: 2 seconds
Memory limit: 512 megabytes

Atomic Bomberman is pretty easy and very funny multiplayer game. In this game the screen is divided
into several cells. Each cell either contains a wall or is empty. A wall can be either destroyable or not.
Each player is a single bomberman which can move and place a bomb that explodes in 2 seconds. When
a bomb explodes, it destroys walls and kills bombermen in the same row or column at certain distance.
Also each bomberman can collect bonuses that appear from destroyed walls and killed bombermen.

If a bomberman of player a places a bomb that kills a bomberman of player b, then player a gets +1 kill
point if b ̸= a (and it doesn’t depend on whether the bomberman of player a is still alive) or −1 otherwise.
Also, to make each round finite, after some time a running wall appears in the corner and moves in a
spiral covering the whole screen cell by cell. If at certain moment a bomberman of player a gets under
the running wall, then the bomberman dies giving zero extra kill points to each player.

Besides kill points there are winning points. A player is considered a winner and gets +1 winning point
if his bomberman remains alive for at least 1 second longer than all other bombermen. If a winner has
been determined, the game stops immediately. Thus, after each round either one player gets +1 winning
point or noone gets winning points.

You are given the final results of the game after a few rounds as the number of kill points and the number
of winning points of each player. However, there is some doubt that the results are correct. Could you
prove that the results are possible at least in theory?

Input
The first line contains the number n of players (2 ≤ n ≤ 21). The ith of next n lines contains two integers
ki and wi, the number of kill points and the number of winning points of the ith player (−21 ≤ ki ≤ 21,
0 ≤ wi ≤ 21).

Output
If the results are incorrect and could not be obtained after any game scenario, then output Epic fail in
the only line.

If the results are correct, output any possible scenario leading to the provided results. Output the number r
(0 ≤ r ≤ 100 000) of rounds in the first line. Each of next r lines should contain results of one round, n
integers m1,m2, . . . ,mn. The number mi means that the bomberman of the ith player was killed in this
round by player mi if 1 ≤ mi ≤ n, or by the running wall if mi = 0, or wasn’t killed at all if mi = −1.

One can show that, if the solution exists, there is a solution with r ≤ 100 000.

Examples
bomberman.in bomberman.out

2

2 0

1 0

2

0 1

2 1

4

2 1

3 1

-1 0

0 1

3

-1 1 1 1

2 -1 2 2

1 0 3 -1
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Problem B. Chaotic Permutations
Input file: chaotic.in

Output file: chaotic.out

Time limit: 1 second
Memory limit: 512 megabytes

Kastuś is learning combinatorics. He knows that a permutation, also called an arrangement number or
order, is a rearrangement of the elements of an ordered list S into a one-to-one correspondence with S
itself. The number of permutations on a set of n elements is given by n! (n factorial).

Also Kastuś knows that there are some special classes of permutations. So, permutation is called trivial if
it keeps all elements on their “natural” places. There is the only trivial permutation on a set of n elements.
On the contrary, a derangement or a complete permutation is a permutation in which none of the objects
appear in their “natural” place. The number !n of derangements on n elements is called the subfactorial
of n.

And now Kastuś wants to investigate even more irregular permutations. He generalizes the concept of
derangement in the following way. He considers permutations π of numbers 1, 2, . . . , n where π(i) < i or
π(i) > i + k for all i = 1, 2, . . . , n. The case of k = 0 is just derangement. The cases of k = 1 and k = 2
can be found on Online Encyclopedia of Integer Sequences, but the case of k = 3 can’t. Kastuś calls such
permutations chaotic. Thus, permutation π of numbers 1, 2, . . . , n is chaotic if π(i) < i or π(i) > i + 3
for all i = 1, 2, . . . , n. The first question is to find the number of such permutations. Kastuś asks for your
help to get the answer. However, he needs only the residue of this number modulo 1 000 000 007.

Input
The only line contains the number n of elements (0 ≤ n ≤ 2000).

Output
Output the number of chaotic permutations on the set { 1, 2, . . . , n }.

Examples
chaotic.in chaotic.out

4 0

5 1
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Problem C. Hypercube Isomorphism
Input file: hypercube.in

Output file: hypercube.out

Time limit: 1 second
Memory limit: 512 megabytes

Oksana and Artyom are two friends who enjoy writing poems, unfortunately they can’t decide who is
better at it. That’s why they went to their common friend Alexander and asked him to decide whose
poems are better. Alexander gave them two hypercube graphs, one to Oksana and one to Artyom. Then
he asked both of them to write a poem about the given hypercube. After that he will decide whose poem
is better.

A hypercube graph on n dimensions is an undirected graph Qn with the following properties:

• The vertices are the numbers from 0 to 2n − 1, inclusive.

• {u, v} is an edge if and only if u and v differ in exactly one bit.

For example, the standard cube is a 3-dimensional hypercube graph.

000 001

010 011

100

110

101

111

A graph G with 2n vertices is isomorphic to Qn if there is a permutation p of integers 0, 1, . . ., 2n − 1
such that {p(i), p(j)} is an edge of Qn if and only if {i, j} is an edge of G.

Artyom thinks that Alexander didn’t give him a hypercube graph, therefore his poem won’t be as good
as Oksana’s. Help Artyom to determine whether his graph is isomorphic to a hypercube!

Input
The first line contains two integers: n, the supposed number of dimensions of Artyom’s hypercube
(1 ≤ n ≤ 15), and m, the number of edges in the graph (1 ≤ m ≤ 5 · 105). Then m lines follow, ith
of them contains the description of the ith edge, ai and bi (a ̸= b, 0 ≤ a, b ≤ 2n− 1). It is guaranteed that
there are no loops or duplicate edges in the graph.

Output
Output No if Artyom’s graph is not isomorphic to an n-dimensional hypercube graph. Otherwise output
Yes on the first line. On the second line output a permutation p of integers 0, 1, . . ., 2n− 1 that describes
the isomorphism. If there are multiple answers, output any of them.
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Examples
hypercube.in hypercube.out

3 12

1 5

5 2

2 3

3 1

7 0

0 6

6 4

4 7

1 7

5 0

2 6

3 4

Yes

0 5 6 7 3 4 2 1

2 4

1 2

2 3

3 1

0 2

No
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Problem D. Loading
Input file: loading.in

Output file: loading.out

Time limit: 1 second
Memory limit: 512 megabytes

Aleś is an active internet user. Today he started downloading several big files, and he knows an estimated
download time for each of these files. However, this time is obviously incorrect due to the following reason.
When some file is loaded successfully, the speed of downloading of all other files will be increased, because
the internet channel is divided equally between all active downloads. Therefore Aleś has a reasonable
question: when will he get all the files? Please help him to find an answer to this question.

Input
The first line contains the number n of files (0 ≤ n ≤ 200 000). The second line contains n positive integers
less than 109, the estimated time for each file.

Output
Output one real number, the answer to Aleś’s question. The absolute or relative error shouldn’t
exceed 10−9.

Examples
loading.in loading.out

5

1 2 3 4 5

3.0000000000000

3

13 21 34

22.6666666666667

2

5 5

5.0000000000000
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Problem E. Subset and Permutation
Input file: subset.in

Output file: subset.out

Time limit: 2 seconds
Memory limit: 512 megabytes

Zmićer is a young algorithmist. Recently he discovered balanced brackets, and now he solves many related
problems. A sequence of symbols ( and ) is balanced if for all its prefixes the number of closing brackets
is less than or equal to the number of opening brackets while the whole sequence contains equal number
of opening and closing brackets. Some problems with brackets look really hard for Zmićer. Therefore he
asks you to help with one of such problems.

Your are given the numbers 1, 2, . . . , n and four sequences consisting of these numbers:

1, 2, . . . , n;

p1, p2, . . . , pn;

n, n− 1, . . . , 1;

pn, pn−1, . . . , 1.

Each number appears in each sequence exactly once. You need to replace each number with either opening
or closing bracket (the same number should be replaced with the same bracket type in all four sequences).
After that you may append some brackets to the end of each sequence. The goal is to get four balanced
sequences. To make it a little bit more tricky, you need to use the least possible number of additional
brackets.

Zmićer understands that each sequence will require to add only closing brackets, all other options can’t
be optimal. Moreover, because all sequences initially contain the same number of opening brackets, and
all sequences also have equal number of closing brackets, we have to append the same number of closing
brackets to each sequence in order to satisfy the balance condition. And it would be enough to know a
list of numbers that should be replaced by opening brackets. Also Zmićer doesn’t ask you to solve the
original problem. All he needs is a near optimal replacement. This means that it would be ok to use up
to 21 more opening brackets than in the optimal solution. Futher optimization is his own responsibility
and interest.

Input
The first line contains the number t of test cases (1 ≤ t ≤ 10 000).

The first line of each test case contains the number n of elements in each sequence (1 ≤ n ≤ 300 000). The
second line of the test case contains the numbers p1, p2, . . . , pn (1 ≤ pi ≤ n, pi ̸= pj for all 1 ≤ i, j ≤ n,
i ̸= j). The sum of n over all test cases doesn’t exceed 300 000.

Output
For each test case output in the first line the number k of elements that are replaced with opening brackets.
This number should not exceed the best solution known to jury by more than 21. The second line should
contain k different numbers that are replaced by opening brackets.
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Example
subset.in subset.out

3

5

1 2 3 4 5

10

10 9 8 7 6 5 4 3 2 1

3

2 3 1

3

1 3 5

6

1 3 5 7 9 10

3

2 3 1
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Problem F. Permutations
Input file: permutations.in

Output file: permutations.out

Time limit: 1 second
Memory limit: 512 megabytes

Edith is a computer scientist and she needs to compare the data obtained in her research. She has three
permutations p1, p2, p3 of length n. She wants to know how similar they are. As formal as she is, Edith
defined the similarity of these permutations as the number of pairs a, b such that the relative order of a
and b is the same in all three permutations p1, p2, p3.

Unfortunately, Edith is a theoretical computer scientist, and she doesn’t know how to program! Help her
calculate the similarity of the given permutations!

Input
The first line contains a single integer n, the length of the permutations (1 ≤ n ≤ 500 000). The next
three lines each contain a permutation of length n.

Output
Output a single integer, the similarity of the three given permutations.

Example
permutations.in permutations.out

5

2 4 1 3 5

3 5 4 2 1

4 3 2 1 5

3
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Problem G. Process Identifiers
Input file: pid.in

Output file: pid.out

Time limit: 2 seconds
Memory limit: 512 megabytes

The dream of the childhood for Dzianis was to create a new revolutionary operating system. He hasn’t
finished his high school yet, but he’s already started working towards this grand goal. Dzianis has prepared
a collection of non-boring wallpapers and an icon set, has created a logo of the OS, and has even selected
a color for the stop error screen. The only thing that is left is to implement the operating system core.
This task seems to be the easiest one from the list above, so Dzianis is not worried about the final success
of his startup at all. Nevertheless, he decided to invite you to help him (just for fun, obviously).

The most important entities from the OS perspective are the processes. Each process has a single unique
integer associated with it: PID (process identifier). Dzianis wants to reserve zero PID for the kernel and
to use 1, 2, 3, . . . for the other processes. The idea behind the PID managing algorithm is very complex:
each time a new process is created, the system finds the smallest available PID and associates it with a
new process. Initially all non-reserved PIDs are marked as available, and if some process is terminated,
the corresponding PID becomes available again for the new processes if necessary.

You task is to help Dzianis by implementing the PID manager component.

Input
The first line of input contains a single integer q (1 ≤ q ≤ 300 000), the number of queries.

The following q lines contain the queries of the following types:

• C — create a new process, assign the smallest available PID to it and print this PID to the output;

• T i — terminate the process that was created by the ith ‘create’ query (queries of type C are numbered
starting from one) and mark the corresponding PID as a free one.

It is guaranteed that the query sequence is correct and each process is terminated at most once.

Output
For each query of type C, print one line containing a single integer—assigned PID.

Example
pid.in pid.out

7

C

C

T 1

C

C

T 4

C

1

2

1

3

3

Page 9 of 16



International Collegiate Programming Contest 2018/19
XXI Western Subregional Contest of Northern Eurasia, November 1, 2018

Problem H. Quadratic MST
Input file: quadratic-mst.in

Output file: quadratic-mst.out

Time limit: 1 second
Memory limit: 512 megabytes

Let G be a connected edge-weighted undirected graph.

We would remind you that a minimum spanning tree (MST) is a subset of the edges of G that connects
all the vertices together, without any cycles and with the minimum possible total edge weight. There
are three common algorithms for finding an MST: Bor̊uvka’s, Prim’s, and Kruskal’s (they are certainly
familiar to you).

It is widely known that graph theory has many applications in real life. But the world is often much more
complex than any pure mathematical models. ‘Panta rhei,’ or ‘Everything flows,’ said famous Ancient
Greek philosopher Heraclitus. Ever-present change is the fundamental essence of the universe.

Imagine that the graph G is constantly evolving in time according to the quadratic law. At the moment
t, the weight of the edge between vertices u and v is given by the following formula:

Euv = t2 + buvt+ cuv.

Let MST(t) denote the weight of the minimum spanning tree of G at the moment t. Your task is to
calculate the sum of MST(t) over all integer values of t from 0 to T , inclusive, i. e.,

S =
T∑
t=0

MST(t).

Input
The first line of input contains two integers n (2 ≤ n ≤ 200) and m (1 ≤ m ≤ 200), the number of vertices
and the number of edges in G.

The next m lines describe the edges and contain four integers each: u, v (1 ≤ u, v ≤ n), buv and cuv
(−109 ≤ buv, cuv ≤ 109). For any pair of vertices, it is guaranteed that there exists a path between them
in G, and there is at most one edge directly connecting these vertices. No edge links a vertex to itself.

In the last line of input there is an integer T (1 ≤ T ≤ 10 000 000).

Output
Output the required sum S.
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Examples
quadratic-mst.in quadratic-mst.out

3 3

1 2 0 0

2 3 0 2

3 1 1 0

5

119

2 1

1 2 1000000000 1000000000

1000000

500334833834333500000

10 10

8 2 54 -71

2 9 43 -65

9 7 -12 1

4 5 58 29

7 8 18 7

10 9 -50 22

5 3 0 -96

1 9 91 78

10 6 84 65

5 10 46 55

96

3999378

Note
The graph from the first example is shown below for each time moment.

0

2

0

1

2 3

1

3

2

1

2 3

4

6

6

1

2 3

t = 0 t = 1 t = 2

9

11

12

1

2 3

16

18

20

1

2 3

25

27

30

1

2 3

t = 3 t = 4 t = 5
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Problem I. Special Cut
Input file: special-cut.in

Output file: special-cut.out

Time limit: 3 seconds
Memory limit: 512 megabytes

Given a bipartite graph G on n vertices without loops and multiple edges.

Is there any non-negative integer k and a set of k vertices such that, after these k vertices have been
deleted from G, several connected components are left and at least k + 1 of them contain odd number of
vertices? If multiple such sets exist, provide any of them.

Input
The first line contains the number t of test cases (1 ≤ t ≤ 50).

The first line of each test case contains the number n of vertices and the number m of edges (1 ≤ n ≤ 300,
0 ≤ m ≤ n(n−1)

2 ). Each of the following m lines contains two integers u and v (1 ≤ u, v ≤ n, u ̸= v), the
vertices of the edges.

Output
For each test case, output −1 in the only line if there is no such k and such set. If the set exists, output
its size k in the first line and k vertices of the set in the second line.

Example
special-cut.in special-cut.out

3

4 4

1 2

2 3

3 4

4 1

6 5

1 2

1 3

1 4

1 5

1 6

5 4

1 2

2 3

3 4

2 5

-1

1

1

1

2

Note
Graphs from the example are illustrated below.
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Problem J. Belarusian Taxi
Input file: taxi.in

Output file: taxi.out

Time limit: 1 second
Memory limit: 512 megabytes

Number plates used for taxi vehicles in the Republic of Belarus have the following format:

• region code (a digit from 1 to 7);

• three uppercase Latin letters. For the ‘7’ region (Minsk), the combinations TAX, TBX, TEX are used,
for other regions, only TAX, TBX are currently in use;

• a single space;

• four-digit number from 1 to 9999, with leading zeroes.

Automatic recognition camera installed over the motorway has read number plates of n vehicles. Determine
how many numbers match the format used by Belarusian taxis.

Input
The first line of input contains the integer n (1 ≤ n ≤ 100 000). Then, n lines containing the recorded
numbers follow. The length of each line is between 3 and 20 characters, it may contain digits, uppercase
and lowercase Latin letters, hyphen-minus characters and spaces. Note that all spaces do matter, i. e. if a
line has leading or trailing spaces, it may not be a valid taxi number.

Output
Print the number of lines that comply with the rules described above.

Example
taxi.in taxi.out

9

7TAX 9215

6TEX 9125

a236ye 73

21-14 BOT

3412 0321 GR

1TBX 0021-7

2-TBX 0001

1TBX 0000

1TBX 0020

2
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Problem K. Trick
Input file: trick.in

Output file: trick.out

Time limit: 1 second
Memory limit: 512 megabytes

When Sasha was six, she liked to surprise her elder brother Anton by the following trick.

‘Think of a number,’ Sasha asked.

‘I’m ready.’

‘Now add four.’

‘Well.’

‘Multiply the result by two.’

‘I’ve multiplied.’

‘Subtract the number you have initially thought of.’

‘OK,’ Anton obeyed.

‘Now please add six.’

‘Done.’

‘Subtract your number from the result again.’

‘Ready.’

‘Now it’s time to multiply by three.’

‘Yes.’

‘Concentrate on the number you have got. I’ll try read your mind.’

‘This way? OK, I’m thinking only about the number.’

‘Your final result is. . . fourty two.’

‘Wow! I’t magic!’ Anton exclaimed.

You are given a sequence of commands. Check if Sasha is able to unambiguously determine the result
her brother is going to get after performing all the operations, regardless of the number he has initially
thought of. Suppose that Anton does mental arithmetic correctly.

Input
The first line of input contains the integer n, the number of commands (0 < n < 20). The commands are
written in the next n lines.

• add x — add the number x to the current value (where x is an integer ranged from 0 to 99, inclusive,
or the ? character that denotes the number that was originally thought of);

• subtract x — subtract the number x from the current value (constraints for x are the same);

• multiply by y — multiply the current value by y (where y is an integer from 0 to 9).

Output
If the result is definite, output it. If the trick went wrong, output Epic fail.
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Examples
trick.in trick.out

6

add 4

multiply by 2

subtract ?

add 6

subtract ?

multiply by 3

42

1

add 11

Epic fail
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Problem L. Tortoises
Input file: two-paths.in

Output file: two-paths.out

Time limit: 2 seconds
Memory limit: 512 megabytes

Consider an n × n grid of square cells. Two tortoises start at the lower left cell and want to reach the
upper right cell. On each step, a tortoise can move one cell up or one cell to the right. The tortoises make
moves simultaneously.

The tortoises don’t want to meet in any cell except the corners. Nevertheless, they fear being too far one
from another, so after each move the distance between their positions (the centers of the cells) should be
not greater than k.

Calculate the number of pairs of non-crossing paths.

Input
Input contains two integers n and k (2 ≤ n ≤ 1000, 2 ≤ k ≤ 100).

Output
Print the answer modulo 109 + 7.

Examples
two-paths.in two-paths.out

2 2 1

4 3 19

10 100 34763300

Note

In the first example, after the initial move the distance between the tortoises is equal to
√
2.
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