
Ukrainian Cup 2022-2023
Stage 4: Division 2, February 12, 2023

Problem A. Agriculture
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

As a member of Japan Agriculture Group, you grow N kinds of plants this year. Each plant has different
harvest seasons: the i-th plant must be gathered at some day between si and ti, inclusive.

You plan to gather plants K times, where the j-th gathering day is hj . On the j-th gethering day, if the
i-th plant has not been gathered yet and the gathering day is within the harvest season of the i-th plant,
that is si ≤ hj ≤ ti, you have to gather the i-th plant.

You are not sure whether your planned days are sufficient to gather all the N plants. If not, you would
not be able to survive this cruel Age of Agriculture. Thus you decided to write a program to compute the
number of plants gathered after K gathering days you planned.

Input
The first line of the input contains one integer N — the number of plants you will grow (1 ≤ N ≤ 105).
The i-th of the following N lines consists of two integers si and ti, which represent that the harvest season
of the i-th plant is [si, ti] (1 ≤ si ≤ ti ≤ 109).

The following line contains the number K of the gathering days you plan (1 ≤ K ≤ 105). The j-th of the
following K lines contains an integer hj (1 ≤ hj ≤ 109), which is the j-th gathering day you plan. You
can assume that holds hj < hj+1 for 1 ≤ j ≤ K − 1.

Output
Print the number of plants gathered after your planned gathering days.

Examples
standard input standard output

4
1 2
3 3
2 4
7 9
2
3
9

3

4
1 5
5 10
3 8
5 5
1
5

4

Page 1 of 18



Ukrainian Cup 2022-2023
Stage 4: Division 2, February 12, 2023 

Problem B. Blocks and Expressions
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

To evaluate a program efficiently, a language processor often transforms it into a syntax tree. In this
problem you are given a syntax tree of a mathematical expression using ASCII characters. Please evaluate
the expression

The syntax tree we consider in this problem is a rooted binary tree where each node has either zero or
two children. If a node has zero children, it is an integer node that corresponds to a single integer between
0 and 9, inclusive. On the other hand, if a node has two children, the node is a binary operation node
that corresponds to a binary operation of either addition, subtraction or multiplication. In this case the
left and right children correspond to the left and right operands of the binary operation, respectively. For
example, a figure below represents the syntax tree of expression

(9− 4) · ((7 · 2) + 5).

To represent such a syntax tree using ASCII characters, you are given H strings of W characters. Each
character is either ‘+’, ‘-’, ‘*’, a digit between ‘0’ and ‘9’, or a period that represents a blank. For example,
here is the representation of the syntax tree of Figure B.1.

...*.....

.-.....+.
9.4..*..5
....7.2..

Figure below shows the rules (similar to Backus-Naur Form) of such representation of a syntax tree.
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More precisely, the rules are defined as follows.

• A block is a rectangular region of characters that corresponds to a single node (i.e., either an integer
node or a binary operation node) of a syntax tree.

• A block corresponding to an integer node contains only a single digit that is the same integer of the
node. The height and width of such a block are 1.

• A block c corresponding to a binary operation node v contains a single operator and two other blocks
as children. More precisely, let v1 and v2 be the left and right children of the binary operation node,
respectively. And let c1 and c2 be the blocks that correspond to v1 and v2, respectively. The height
of c is max (h1, h2) + 1 where h1 and h2 are the heights of c1 and c2, respectively. On the other
hand, the width of c is w1 +w2 + 1 where w1 and w2 are the widths of c1 and c2, respectively. The
topmost row of c consists of w1 periods followed by an operator followed by w2 periods where the
operator is either ‘+’, ‘-’ or ‘*’. c1 is located from the second to the (h1 + 1)-st rows (from the top)
and the first to the w1-st columns (from the left) of c. Similarly, c2 is located from the second to the
(h2 + 1)-st rows (from the top) and the (w1 + 2)-nd to the (w1 +w2 + 1)-st columns (from the left)
of c. Note that although c1 and c2 may have different heights, their top borders are always aligned.

• It is guaranteed by the above rules that no two blocks partially overlap each other. In other words,
when two blocks overlap, then one of them completely contains the other.

• Any other characters that are not restricted by the above rules are filled by periods.

• The entire region of characters is the “root” block. In other words, the block corresponding to the
root node of the syntax tree has height H and width W .

Your task is to calculate the mathematical expression that corresponds to the given syntax tree formatted
by the above rules.

Input
The first line of the input contains two integers H and W (1 ≤ H,W ≤ 37), which represent the height
and width of the representation of the given syntax tree. The following H lines consist of strings of length
W where each character is either ‘+’, ‘-’, ‘*’, a digit between ‘0’ and ‘9’, or a period. It is guaranteed that
these strings represent a syntax tree of a mathematical expression in a valid form.

Output
Print the calculation result of the mathematical expression that corresponds to the given input.

Examples
standard input standard output

1 1
5

5

2 3
.-.
9.2

7

4 9
...*.....
.-.....+.
9.4..*..5
....7.2..

95
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Problem C. Changing the Sequences
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

There are sequences A = (a1, . . . , aN ) and B = (b1, . . . , bN ) with the same length N . ai denotes the i-th
element of A, and its value is an integer between 1 and M , and the same is true for bj , which is the j-th
element of the sequence B.

You can do a magic trick to the sequence A only once: you can prepare a permutation P = (p1, . . . , pM )of
integers from 1 through M , and can change the sequence A to A′ by using P as follows: a′i = pai
(1 ≤ i ≤ N).

You want to make the distance between the sequence A′ and another sequence B closer by changing A
to A′ through a magic trick.

The distance between two sequences is defined as Hamming distance. The Hamming distance between
two equal-length sequences is the number of positions at which the corresponding values are different.

Among all possible A′, you have to find a sequence which satisfies all of the following conditions.

• No other possible sequences as A′ have a smaller distance to B than the distance between this
sequence and B.

• It is the lexicographically smallest sequence among possible sequences which has the same distance
between B.

Here, a sequence X = (x1, x2, . . . , xN ) is "lexicographically smaller"than another same length sequence
Y = (y1, y2, . . . , yN ) if and only if the following condition holds: there exists an index i (1 ≤ i ≤ N), such
that xj = yj for all indices j (1 ≤ j < i), and xi < yi.

Input
The first line of the input consists of two integers N (1 ≤ N ≤ 100 000) and M (1 ≤ M ≤ 60), which
represent that the length of sequences are N , and each sequence has N values between 1 and M .

The second line consists of N integers. The i-th integer is denoted ai (1 ≤ ai ≤M).

The third line consists of N integers. The -th integer is denoted bi (1 ≤ bi ≤M).

Output
Print N integers, with spaces in between. The i-th integer should be the i-th element of a sequence which
satisfies all conditions in the problem statement. Each element of a sequence should be printed as an
integer.

Examples
standard input standard output

4 3
2 2 3 3
2 2 2 2

1 1 2 2

5 3
2 2 3 3 2
2 2 2 2 3

3 3 2 2 3
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Problem D. Determine The Fluctuation Bonus
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

In this unstable world, people who are not afraid of instability will win. Thus it’s natural to have a contest
that values Most Fluctuated Player (MFP), a player whose rank is most fluctuated during the contest.

International Change Promotion Contest (ICPC) is one of such contests. In this contest, N participants
challenge Q quizzes. This contest uses two types of tokens: points and coins. Points are for evaluation
of quiz ability itself, but coins are for evaluation of fluctuation. So coins are more important because it
directly affects final results.

Each participant initially has 0 points and 0 coins. A participant that answers the i-th quiz gets pi points.
Note that pi can be negative; it’s fine because the focus of the contest is instability (coins), not points.
Point ranking is calculated every time after each quiz finishes, and each participant gets coins based on
fluctuation of their point rank: if a participant’s point rank is changed from a to b the participant gets
|a − b| coins, where |x| means the absolute value of x. The point rank of a participant is defined as 1
plus the number of participants who have points (properly) greater than the point of the participant. For
example, initially, all the participants have rank 1 since all the participants have 0 points and thus none
has points greater than others.

You, as an organizer of ICPC, have a record of a past contest. The record contains information about Q
quizzes: the i-th quiz was answered by participant ai and the point is pi. But the record doesn’t contain
the final results: the coins each participant earned in the end. Your task is to write a program to compute
the numbers of coins of all the participants after Q quizzes from the record.

Input
The first line contains two numbers N and Q, where N is the number of participants (1 ≤ N ≤ 105) and
Q is the number of quizzes (1 ≤ Q ≤ 105). The i-th of the following Q lines consists of two integers ai
and pi, which represent that the i-th quiz was answered by participant ai (1 ≤ ai ≤ N) and the points of
the i-th quiz is pi (−109 ≤ pi ≤ 109).

Output
Print N lines, the j-th of which is the number of coins the j-th participant earned after all the Q quizzes
finish.

Page 5 of 18



Ukrainian Cup 2022-2023
Stage 4: Division 2, February 12, 2023 

Examples
standard input standard output

3 7
2 -1
1 4
2 5
3 6
1 -7
3 -6
2 9

2
6
5

9 5
2 10
2 -20
2 20
2 -20
2 20

5
32
5
5
5
5
5
5
5

5 10
1 0
3 0
2 0
5 0
4 0
1 0
3 0
2 0
5 0
4 0

0
0
0
0
0
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Problem E. Ed’s Problem
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 512 mebibytes

Edward has won the lottery and, being a nice guy, has decided to spread the wealth around. However, monetary
gifts can be taxed once they get over a certain size—the amount of tax depends on how much his friends have
earned that year.

The amount of tax paid depends on tax bands. The bands start at zero. Each one takes a certain cut of income
from the range of pre-tax income it covers. The final tax band applies to all income above its lower bound.

Edward is a savvy fellow and knows the number of tax bands, the amount of money each friend has earned
and the amount he wants each friend to walk away with.

How much should Edward give to each friend before tax?

Input

• One line containing an integer B (1 ≤ B ≤ 20): the number of tax bands.

• B further lines, each containing two real numbers: si (0 < si ≤ 106): the size in pounds of the ith tax band,
and pi (0 ≤ pi ≤ 100): the percentage taxation for that band.

• One line containing a real number P (0 ≤ P ≤ 99.999): the percentage tax on all income above other bands.

• One line containing an integer F , (0 < F ≤ 20): the number of friends Edward wants to pay.

• F further lines, each containing two real numbers ej and mj (0 ≤ ej ≤ 106, 0 < mj ≤ 106): the amount of
money the jth friend has earned, and the amount of money they should receive after tax respectively.

Tax bands will be given in increasing order.

Output

• F lines, one for each friend specified in the input and in the same order.

Each line should contain one real number: the amount of money Edward will give to his friend, in order to
arrive at the correct amount after they have paid tax.

All output must be accurate to an absolute or relative error of at most 10−6.

Example
standard input standard output

1
1000 0
20
3
0.0 500
999.5 500
1000.0 500

500.000000
624.875000
625.000000

3
4750.50 0
8000 20
10000 40
60
3
0 10000
10000 5000
15000 5000

11312.375000
7416.500000
8624.750000
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Problem F. Fine car dealership
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 512 mebibytes

A car dealership is one of the few places where cars can be found indoors. Car dealerships often have many
cars, even above ground level! As cars are sold and new cars are bought in to sell, the cars must be moved
carefully out of the car dealership.

Clearly employees only wish to move cars if they have to. So, given a map of a car dealership including its
walls, doors and where the cars are, and the co-ordinates of the car to move, how many cars must be moved?

Cars can be rotated on the spot, but can only be moved through a completely empty space and not diagonally.
Doors are always wide enough to move a car through.

Input

• One line containing two integers R, C (3 ≤ R,C ≤ 400), the size of the car dealership in rows and columns.

• Another R lines, each containing a string of C characters with the following meaning:

– ’#’: a wall;

– ’c’: a car;

– ’D’: a door in a wall.

The first and last lines must be walls or doors. The first and last characters in a row must be walls or doors.

• The next line will contain two integers r (1 < r < R), and c (1 < c < C), the co-ordinates of the car to
move. 1, 1 is the top-left corner.

Output

• One line containing one integer: the smallest number of cars that need to be moved (including the car we
are moving) to allow our desired car to leave the building.

Examples
standard input standard output

4 5
#####
#cDc#
#c#cD
#####
3 2

4

10 10
##########
#cc#ccccc#
#cc#cccccD
#cccccccc#
########c#
#cccccccc#
###cccccc#
#c#cccccc#
#cccccccc#
##########
2 2

11
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Problem G. Good Pizza
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

Good Pizza is the famous pizza shop. Since the number of delivery orders has been increasing, it has been
busier than before.

One day, several orders came to this shop at the same time! There were N orders, and N customers who
placed the order. The i-th customer placed the i-th order.

Through past orders, this shop knows information for each customer. For the i-th customer, it takes ti
hours for delivering the pizza from the shop, and also takes ti hours for going back to the shop. Moreover,
his or her “irritability” is ai. The bigger irritability a person has, the easier to be angry.

Good Pizza has to deliver orders for customers, and keep their minds on less customer stress. To formulate
the amount of stress which the i-th customer feels, let hi be the time from order to delivery, and let pi
be the number of other customers whose delivery time is faster than that of i-th customer. The amount
of stress for the i-th customer (si) is formulated as follows:

si = ai × (hi + pi).

For less customer stress, and gaining high satisfaction rates, a better delivery plan is necessary. When you
think about it, you must take the following things into account:

• There is only one delivery person.

• A delivery person cannot deliver several orders in parallel. It means that he or she can deliver a
single order at once, and when achieved, he or she gets back to the shop for delivering the next
order.

• You can assume that it tooks no time for preparing an order, passing it from the shop to a delivery
person, and passing it from a delivery person to a customer.

You are the delivery planner of Good Pizza. Above these information and conditions, you have to minimize
the total amount of stress for all customers.

Input
The first line of the input contains the number N of customers (1 ≤ N ≤ 100 000).

The i-th of the following N lines consists of two integers ti and ai, which represent that it takes ti
(1 ≤ ti ≤ 1 000) hours for delivering the pizza from the shop to the i-th customer, and also takes ti hours
for going back to the shop. Moreover, its irritability is ai (1 ≤ ai ≤ 1 000).

Output
Print the minimum total amount of stress.
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Examples
standard input standard output

3
10 3
3 8
4 2

124

10
17 62
30 79
99 2
88 57
42 46
84 11
44 60
21 98
68 63
17 54

118250
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Problem H. Hacks With Includes
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

Short code is cool, reasonable, beautiful, and elegant. You love short code. Hence you want to make your
code as short as possible. Several techniques are known to make your code shorter. Today, you focus on
includes in your code.

There are N files you must include to your code. The N files are numbered as 1 through N . Some of
them also include others. If file a includes file b and file b includes file c, including a into your code implies
including b and c into your code. But including c does not necessarily imply including a or b unless c
(indirectly) includes a or b.

You are given information about dependencies of N files, i-th of which describes file ai includes bi. From
this information, your task is to determine the set of the minimum number of files you have to directly
include in order to include all N files indirectly, and output file numbers in the minimum set in ascending
order. If such a set is not uniquely determined, output a set with the minimum sum of the file numbers
in a set.

Input
The first line of the input consists of two integers N and M , where N is the number of files
(1 ≤ N ≤ 30 000) and M is the number of dependency information (0 ≤ M ≤ 5 × 105). The follow-
ing M lines represents each dependency, the i-th of which contains two integers ai and bi, which means
file ai includes file bi (1 ≤ ai ≤ N , 1 ≤ bi ≤ N). There is no duplicate dependency information, i.e. ai 6= aj
or bi 6= bj hold for 1 ≤ i < j ≤M .

Output
Determine the minimum number of files that must be directly included in your code to include all files
indirectly, and print file numbers in such a file set in ascending order. If there are multiple sets with the
minimum size, output a set with the minimum sum of file numbers.
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Examples
standard input standard output

4 3
2 1
2 4
3 1

2
3

5 6
2 1
2 4
3 1
3 2
5 1
5 2

3
5

9 11
1 3
2 4
2 6
4 1
5 3
5 6
5 8
6 8
7 4
8 1
8 2

5
7
9
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Problem I. Impossible-to-finish Race
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

You are a teacher of a class of S students. The students are numbered from 1 to S, and the i-th student
has athletic ability Ai and height Hi.

In an upcoming sports day your class is going to compete in a game called impossible-to-finish race. In
this race N runners of a team line up in a row, connect their legs using ankle straps (more precisely,
connect the first runner’s right leg and the second runner’s left leg, the second runner’s right leg and the
third runner’s left leg, and so on), and run together toward a goal.

As the teacher of the class you have to choose N students from your class as runners of the race and
decide the order of these N runners. Of course, each runner’s athletic ability is one of the key factors
of the strength of the team. However, you have noticed that if two adjacent runners have very different
heights, it ends up losing the strength of the team. After all, if students of numbers r1, . . . , rN line up in
this order, the strength of this team is defined as follows.

N∑
i=1

Ari −
N−1∑
i=1

∣∣Hri −Hri+1

∣∣
Your task is to maximize the strength of the team.

Input
The first line of the input contains two integers S and N (2 ≤ S ≤ 105, 2 ≤ N ≤ min (S, 200)), which
represent the number of students in your class and the number of students that you have to choose from
your class as runners. Each of the next S lines contains two integers Ai and Hi (1 ≤ Ai, Hi ≤ 109), which
represent the athletic ability and height of the i-th student in your class.

Output
Print the maximum strength of the team that you can accomplish.
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Examples
standard input standard output

4 2
40 150
100 185
60 160
80 170

165

4 3
40 150
100 185
60 160
80 170

215

4 3
40 150
100 300
60 160
80 140

160

10 5
31 41
59 26
53 58
97 93
23 84
62 64
33 83
27 95
2 84
19 71

237
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Problem J. JAG Graph Isomorphism
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

Consider the JAG Graph as the undirected simple connected graph that consists of N vertices numbered
from 1 to N and N edges.

Given two JAG graphs G and G′. Are these graphs isomorphic? In other words, is there a permutation
(p1, . . . , pN ) of (1, . . . , N) such that G has an edge which connects two vertices u and v if and only if G′

has an edge which connects pu and pv?

Input
The first line of the input contains a single integer N (3 ≤ N ≤ 2× 105), which represents the number of
vertices of graphs G and G′. Each of the next N lines contains two integers ai and bi (1 ≤ ai, bi ≤ N),
which represent that there is an undirected edge connecting vertices ai and bi of G. Similarly, each of the
next N lines contains two integers ci and di (1 ≤ ci, di ≤ N), which represent that there is an undirected
edge connecting vertices ci and di of G′. You can assume that both G and G′ are connected graphs and
do not contain self-loops and double edges.

Output
Print “Yes” if G and G′ are isomorphic. Print “No”, otherwise.
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Examples
standard input standard output

4
1 2
2 3
2 4
3 4
1 2
1 3
1 4
3 4

Yes

4
1 2
2 3
3 4
1 4
1 2
1 3
1 4
3 4

No

6
1 2
1 3
2 5
2 6
3 5
4 6
1 5
1 6
2 4
2 5
2 6
3 4

Yes

Page 16 of 18



Ukrainian Cup 2022-2023
Stage 4: Division 2, February 12, 2023 

Problem K. King Of Zombies
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

Tatsumi, the King of Zombies, planned to form a zombie rock band named Gray Faces in the ICPC-city,
and still plans to do so.

But unfortunately, once again, there is only one zombie in ICPC-city. So Tatsumi decided to release the
zombie into the city after enhancing the zombie’s infectious power, to produce a sufficient number of
zombies. The infectious zombie changes a human into a new infectious zombie when the distance between
the human and the zombie is less than or equal to D. Note that a zombie that was a human also changes
a human into a zombie.

The ICPC-city is represented by an infinitely large two-dimensional plane, and Tatsumi will release the
zombie at a point with a coordinate (x0, y0). After the release, the zombie will start walking at a speed
of (vx,0, vy,0) per second. There are also N humans on the two-dimensional plane. When Tatsumi releases
the zombie, the i-th human will be at a point with a coordinate (xi, yi)and will start walking at a speed
of (vx,i, vy,i) per second. Humans will not change their walking direction or speed when they become
zombies.

For each human, Tatsumi wants to know when the human becomes a zombie. Please help him by writing
a program that calculates a time when each human becomes a zombie.

Input
The first line of the input contains two integers N and D (1 ≤ N ≤ 103, 0 ≤ D ≤ 104) separated by a
space, which represent the number of humans and the distance to be infected. The following line contains
four integers x0 y0 vx,0 and vy,0 (−104 ≤ x0, y0, vx,0, vy,0 ≤ 104) separated by a space, which represent the
initial position and direction of the zombie. Each of the next N lines contains four integers xi, yi, vx,i and
vyi (−104 ≤ xi, yi, vx,i, vy,i ≤ 104) separated by a space, which represent the initial position and direction
of the i-th human.

Output
The output consists of N lines. In the i-th line, print the time when the i-th human becomes a zombie. If
the i-th human will never become a zombie, print −1 instead. The answer will be considered as correct if
the values output have an absolute or relative error less than 10−7.

Examples
standard input standard output

5 3
0 0 3 0
10 10 0 -3
1 1 -1 -1
16 1 -1 0
100 100 100 100
-100 -3 10 0

2.62622655215
0
3
-1
14.2857142857

4 10
0 0 0 0
10 0 0 0
20 0 0 0
30 0 0 0
41 0 0 0

0
0
0
-1
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Problem L. Lewis and the multi-level marketing
Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 512 mebibytes

Lewis, naı̈ve fellow that he is, has fallen into the clutches of a dastardly and sophisticated multi-level marketing
scheme.

It all started when a mysterious stranger pushed upon young Lewis a bag of ordinary beans, promising that if
only he could amass the right quantities of each kind of bean, he could grow a mighty beanstalk and climb it to
the unimaginable wealth at its top.

This all sounds very sensible to Lewis... But there is one catch. He must acquire the extra beans from other
farmers, who as one might expect are not too keen to give away the fruits (nor the seeds) of their labour. Each
time Lewis comes to ask for a bean, they will give him exactly one from their farm, but since he is not a paying
customer the exact species may vary between farmers and between visits.

There is another option, but it is expensive. Lewis can give up some of his cows to the mysterious stranger in
exchange for one additional bean per cow. Of course, this is a drastic measure. We would like to help Lewis keep
as many of his cows as possible, while still achieving his goals.

How many cows will Lewis need to budget for to have 100% certainty of success?

Input

• One line containing an integer B, (1 ≤ B ≤ 20), the number of types of beans available.

• One line containing B integers, V1 . . . VB, (0 ≤ V1 . . . VB ≤ 100), the number of each kind of bean required.

• One line containing T (1 ≤ T ≤ 100), the number of other farms in Lewis’s small village.

• T more lines, each beginning with an integer M (1 ≤ M ≤ B) giving the number of kinds of bean this farmer
grows. This is followed by M more distinct integers T1 . . . TM (1 ≤ T1 . . . TM ≤ B), each corresponding to
one kind of bean.

Output

• One line containing one integer: the number of cows Lewis must bring with him in order to be 100% sure
of ending the day with enough beans to grow a magical beanstalk.

Examples
standard input standard output

1
5
1
1 1

0

3
5 5 5
2
2 1 2
2 2 3

10

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

15
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