Ukrainian Programming Cup 5, 02/08/2026
Contest 7, Division 2

Problem A. A Calibration Lab

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

A calibration laboratory stores signal modules in pairs.

There are n cases. The i-th case contains a pair of signal modules: one of type a; and one of type b;.

Types a; and b; may be equal.

If you select two different cases, you will obtain four signal modules in total. The laboratory has two
identical test benches, and you must place exactly two modules on each bench. A calibration run is valid

only if the multiset of module types placed on each bench is identical.

Count the number of ways to choose two different cases such that it is possible to distribute the modules

between the two test benches and obtain a valid calibration run.

Input

The input is given in the following format:

n
a1 by
az bo

e All input values are integers.

Output

Print the answer in a single line.

Example

standard input

standard output

N = W N
N =~ N W
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Problem B. Box

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 mebibytes

A UPC Box is an ordinary rectangular box that is currently popular around the world. There are n UPC
Boxes. For each ¢ = 1,2,...,n, the i-th box has an integer weight a;.

You will build a vertical stack by repeatedly choosing one remaining box and inserting it at the very
bottom of the current stack. When a box of weight w is inserted at the bottom of the existing stack whose
total weight is z, that box receives a load equal to L%J

Determine the minimum possible total load over all boxes.

Input

The input is given in the following format:

n

ay ay ... ap
¢« 2<n<2-10°
e 1<q; <10°

e All input values are integers.

Output
Output the answer in a single line.
Example
standard input standard output
5 3
31415
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Problem C. Chairs and Columns

Input file:
Output file:
Time limit:
Memory limit:

standard input
standard output
1 second

1024 mebibytes

There are h X w chairs arranged in h rows and w columns. We denote the chair in the i-th row from the
top and the j-th column from the left by (4, 7).

Some chairs may have luggage placed on them. The situation of the chairs is represented by h strings
S1,82,...,8h, each of length w. If the j-th character of s; is ‘#’, then there is luggage on (i, 7). If it is *.”,
then there is no luggage on (7, 7). It is guaranteed that there is at least one chair on which there is no
luggage.

We want to seat people on these chairs. At most one person can sit on each chair, and a person cannot
sit on a chair that has luggage on it. Moreover, two people cannot sit on chairs that are adjacent to each
other vertically or horizontally. Under these conditions, we want to seat as many people as possible. Let
m be the maximum number of people we can seat observing these rules. Now, suppose one person arrives.
For each chair, determine whether we may seat this person there. Specifically, determine whether it is
possible to seat this person on that chair, and in addition, still be able to seat m — 1 more people under
the rules.

Input
The input is given in the following format:
h w

S1
82

Sh

e 1 < h <400

o 1 <w <400

Both h and w are integers.

s; is a string of length w consisting of ‘#” and ‘.” (1 <i < h).

There exists a position (7, j) such that the j-th character of s; is ‘..

Output

Print A lines. On the i-th line (1 < ¢ < h), print a string of length w. For each (i, 7), if we can seat the
newly arrived person on (i, j), then the j-th character of the string on the i-th line must be 1. Otherwise,
it must be 0.

Example
standard input standard output
34 0011
##.. 1011
ce 0100
#. 4%
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Problem D. Do Count The Inversions

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 mebibytes

You are given positive integers n and k, and also a string s of length n consisting of lowercase English

letters. Let ¢ be the string obtained by concatenating k copies of s.

Find the number of inversions in the suffix array of ¢, modulo 998 244 353.

For a string s of length n, the suffix array of s is a permutation of integers from 1 to n that represents
the starting positions of all non-empty suffixes of s, sorted in lexicographical order.

For a permutation pi,pa,...,p, of integers from 1 to n, the number of inversions is the number of pairs

(7,7) such that i < j, 1 <i,5 <

Input

n and p; > p;j.

The input is given in the following format:

n k
s

e 1<n<2-10°

e 1 <k<10'2

Both n and k are integers.

e sis a string of length n consisting of lowercase English letters.

Output

Output the answer in a single line.

Examples

standard input

standard output

33
upc

27

23 52026
ukrainianprogrammingcup

181493084
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Problem E. Earth and Circles

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 mebibytes

On the sphere centered at (0,0,0) with radius r, there are n circles. The i-th circle is defined as the set
of intersection points between the sphere and the following plane:

e The plane passes through the point (z;,y;, 2;).

e The plane is orthogonal to ¥ = (z;, ys, 2i).

It is guaranteed that @ # 0.

It is also guaranteed that no two circles share any common point.

Figure E-1: The circle defined by (X;,Y;, Z;)

We define the distance between two points on the sphere as follows:

For a path on the sphere connecting these two points, count how many of the circles the path intersects.
The distance is the minimum possible value of this count over all such paths.

You may choose one point on the sphere and designate it as the Pole.
Find the minimum possible value of

max distance(Pole, p).
pEsphere

Input

The input is given in the following format:
nr
1 Y1 21
T2 Y2 22

ITn Yn ~<n

e 1 <n <2000
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e 2<r <106

0< H(xuyzaZZ)H <r
No two circles share any common point.

All input values are integers.

Output

Output the answer in a single line.

Example

standard input

standard output

5 100
14 -11
-54 46
54 -57
-34 39
64 -74

-2
8
-12
7
-4

Note

Ilustration to the Sample Input:

Figure E-2: Tllustration of Sample Input
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Problem F. Find the Minimal Number of Moves

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 mebibytes

You are given an infinite complete binary tree with vertices labeled by positive integers. The root is

vertex 1, and for every vertex x (x > 2), its parent is [%J

You are also given a string s = $¢$7 ... Sp—1 of length n. Fach character of s is either ‘L’ or ‘R’.

Consider the following process. You are currently at some vertex u, and you want to reach vertex v by
repeatedly moving through the tree.

On the i-th move (1-indexed), suppose you are at vertex z. You may choose one of the following moves:

e Downward move: If s(;_1) 04 » 18 ‘L7, move to vertex 2z. Otherwise, move to vertex 2z + 1.

e Upward move: Move to vertex L%J You can choose this move only if x > 2.

Note that you cannot stay at the same vertex.

You are given g independent queries. In the i-th query, you start at vertex u; and want to reach vertex
V;.

For each query, determine whether it is possible to reach v; from w;. If it is possible, find the minimum
number of moves required.

Input

The input is given in the following format:

up U1
Uz V2

[ ]
—_
A\
S
IN
—_
(a)
[=2}

All numbers in the input are integers.

e 5 is a string of length n consisting of ‘L’ and ‘R’.

Output

Output ¢ lines. On the i-th line, print the minimum number of moves required to reach v; from wu; if it is
possible; otherwise, print “—1".
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Examples

standard input

standard output

5

LLRLR

3

112

9 2

913 2025

1

L
1
1
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Problem G. Grid And Its Beauty

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 mebibytes

For a grid with each cell colored either white or black, let us define the beauty of the grid as follows.
Consider performing the following operation any number of times:

e Choose a path from the upper-left corner to the lower-right corner, consisting only of downward and
rightward moves.

e Invert the colors of all cells on the chosen path.

The beauty of the grid is defined as the maximum possible number of cells colored black.
You have a grid with h rows and w columns. Initially, all cells are colored white.

You need to process ¢ queries in order. The i-th query is given in the following format:

e You are given two integers ¢; and x;.
o If t; = 1, invert the colors of all cells in the x;-th row from the top.

o If t; = 2, invert the colors of all cells in the x;-th column from the left.

After each query, find the beauty of the current grid.

Input

The input is given in the following format:

h w q
tl I
tQ X9

lg x4

o 1<hw<2-10°

e 1<¢<2-10°

o t; € {1,2}

e ti=1—=1<2;<h
e, =2=1<zx;<w

e All input values are integers.

Output

Print ¢ lines. On the i-th line (1 < ¢ < q), print the answer for the i-th query.
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Example
standard input standard output

345 9

22 12

23 10

11 10

12 9

23
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Problem H. Handle The Queries On Tree

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 1024 mebibytes

You are given a tree with n vertices, numbered 1 through n. Edge ¢ connects vertices a; and b;. Each
vertex 7 is assigned a color ¢;.

You are asked to process q queries. In each query, four integers wy, v1, us, v2 are given.

For each query, determine the maximum integer k£ (0 < k < n) such that the following condition holds:
For every j = 1,2,...,k, the number of vertices of color j on the path from u; to v is equal to the
number of vertices of color j on the path from uo to vs.

Input

The input is given in the following format:

n
a1 by
asz bo

ap—1 bp_1
Cl CQ ... Cp
q

query,
queryQ

query,
Each query is given in the following format:

Up V1 u2 V2

e 2<n<10°

o 1<qg;,b;<nforl<i<n-—1
e 1< <nforl1<i<n

¢ 1<g<10°

e 1 <wup,v,ug,vo<nforl<i<gq

The given graph is a tree.

All input values are integers.

Output

Print ¢ lines. On the i-th line (1 < ¢ < ¢), print the answer for the i-th query.
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Example

standard input

standard output

= OO R RN WO RN

N = 01N W W

(G20 S &2 B @)
= O = O

2311

N O O

O Oy O O
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Problem I. Infinite Golf

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 megabytes

In the game of Infinite Golf, the field is divided into 1 X 1 squares, which form an infinite grid, and the
squares are numbered as shown in the figure below:

1 4
111 — - 7
v a v e
21 3 5 8 14
L v /!
3| 4 9 13 18
v a
4|10 12 19 25

The player sees that the ball is in the row numbered r and the column numbered c. Help them determine
the number of the square from this data.

Input

The only line of the input contains two integers — the row number 7 and the column number ¢ (1 < r < 107,
1 <c¢<107%).

Output
Output a single integer — the number of the square where the ball is located.
Examples
standard input standard output
22 5
4 3 19
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Problem J. Jigsaw With Words

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 megabytes

A Jigsaw With Words is a game played on a square board of size N x N divided into unit cells. Each
cell of the board contains one lowercase FEnglish letter. A string S is said to appear on the board if there
exists a sequence of adjacent cells whose letters, when read sequentially, form S. Two cells are considered
adjacent if they share a common side or a common vertex.

You are also given W strings consisting of lowercase Latin letters. For each string, you need to find all of
its occurrences on the board and mark all letters in these occurrences for deletion. A letter in a single cell
can belong to occurrences of several different strings, but in the path of one specific occurrence, each cell
can be used at most once. After all marked letters are deleted, the remaining letters, when read row by
row from top to bottom and left to right, form the final result.

Write a program that, given the board and a set of W strings, determines the corresponding result.
Input

The first line of the standard input contains the integer 7" — the number of test cases (1 < T < 12).

For each test case, the first line contains the board size N (1 < N < 10). Then follow N lines of N
characters each — the content of the board’s rows. The next line contains the number of strings to delete
W, followed by W non-empty strings — the strings to search for and delete. The length of each string
does not exceed 10.

Output

For each test case, the program must output the final result of the word search on a separate line of the
standard output.
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Example

standard input

standard output

deuce
voice
hence
conga
creme

deuce
voice
conga
creme

game
risb
ieou
dipt

me
dip
sir
per
grid

he
about
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Problem K. King’'s Skyscraper

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 1024 megabytes

The King of Byteotia plans the construction of a skyscraper, which upon completion is to become the
tallest in the world. Due to the huge number of floors, there is not enough space inside the elevator for
all buttons. That is, there are no buttons that will take the elevator to an arbitrary floor; instead, each
elevator has only two buttons.

There are M different elevators available. The first button of the i-th elevator moves the elevator g; floors
up, and the second button moves it d; floors down. The building is so tall that the upper limit of the
building is not taken into account (that is, for the purposes of our problem, the building has an unlimited
number of floors), but going below the ground floor (floor 0) is forbidden.

Initially, you are on the ground floor (floor 0). You can choose only one elevator out of M possible ones
(and you cannot change it afterwards). After choosing an elevator, you must make exactly N button
presses. Each time, you may press either the up button or the down button.

What is the lowest floor strictly above the ground floor (floor 0) that you can end up on after exactly N
presses?

Input

The first line of the input contains two integers N and M (1 < N < 1000000, 1 < M < 2000) — the
number of button presses and the number of different elevators, respectively.

The next M lines contain two integers g; and d; each (1 < g¢;,d; < 1000), describing the parameters of
the i-th elevator.

Output

Output a single positive integer — the lowest floor strictly above the ground floor (floor 0) on which you
can finish the trip after exactly N presses.

Examples

standard input standard output
10 3 13
15 12
15 2
7 12

72 718
285 913
255 812
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Problem L. Let's Find The Sum

Input file:
Output file:
Time limit:
Memory limit:

standard input

standard output

2 seconds

1024 mebibytes

You are given a positive integer n.

Find the value

225

i=1 j=1

You are given t test cases, so find the answer for each.

Input

The input is given in the following format:

caseq
cases

case;

e 1 <n<10°

1 <t<100

All input values are integers.

Each case; represents the i-th test case containing one integer n.

Output
Print ¢ lines. On the i-th line, output the answer to the i-th test case.
Example
standard input standard output
10 7
3 276
30 6333
300 115307
3000 1835386
30000 26772576
300000 367844322
3000000 4838715247
30000000 61580715264
300000000 227268023762
987654321
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