Ukrainian Olympiad in Informatics 2023-2024, || stage, | round
20 regions and Kyiv city, 17 February 2024

Problem A. Shops

Time limit: 1 second
Memory limit: 256 megabytes

Today is Friday. Anton is finally free from school for two days! Anton can go home in two ways:

e by taking the first path, Anton can visit a shops;

e by taking the second path, Anton can visit b shops.

Anton also knows that there are ¢ shops that are encountered on both paths (in both places). Anton is
curious about how many shops are there in his city in total? Let’s assume that there are no more shops

in the city except for these shops.

Help him answer this question.
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Above is one of the possible route options in the second example.

Input

The first line contains three integers a, b, ¢ (0 < ¢ < a,b < 100) — the number of shops on the first path,
the second path, and on both.

Output
Print a single integer — the total number of shops in the city.
Examples
standard input standard output
120 3
963 12
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Problem B. Creating an Array

Time limit: 1 second
Memory limit: 256 megabytes

Sofiia gave Anton an array of digits! Although this array was not the first one he had seen, he did not
consider it less interesting. After playing with the array, he did not notice how he broke it to a state where
he could no longer restore the original.

He was very upset because there were almost countless ways to compose the initial array. However,
he remembers an interesting property of the gift: > 7" | Z;L:Z concat(a;, aj), which means the sum of
concatenations of all pairs of its elements, is maximum among all possible arrays made from these digits
consisting of the same elements, as the gift.

In other words, we take all pairs of positions 7 and j such that j is not to the left of ¢ (i < j). And add
to the sum @;a;, where ab means the number that will result if we write the numbers a and b in order (or
10 - @+ b). This is called the concatenation of a and b.

For example, if Anton had an array [1,0,3], then the sum would be equal to
aia1 + a1as + aias + asas + asas + azas = 11 + 10+ 13 4+ 00 + 03 + 33 = 70.

Help Anton and print an array that has this property. If there are multiple answers, any of them can be
output.

Input

The first line contains 10 integers cg, c1, ¢2, €3, ¢4, C5, Cg, C7, 8, C9 (0 < ¢; < 50) — where ¢; corresponds to
the number of digits ¢ in the initial array.

It is guaranteed that the sum of all numbers is greater than zero.

Output

Print an array consisting of cg + ¢1 + ¢co + ¢3 + ¢4 + ¢5 + ¢ + ¢7 + cg + cg elements, and has the same
properties as the array given by Sophia.

Examples
standard input standard output
0000020000 55
1011000000 320
Note

In the second example, there are such possible arrays:

1. [0,2, 3], the sum is equal to aja; +ajaz +aias +azaz +azaz +azasz — 00+ 02403422+ 23+ 33 = 83;

2. 10,3, 2], the sum is equal to aiaj +araz +aras +azaz + azas +azaz = 00+03+02+ 33+ 32422 = 92;

3. [2,0, 3], the sum is equal to aya; +ajaz +ajas+azaz +azas +azaz — 22+20+23+00+03+33 = 101;

4. [2,3,0], the sum is equal to aja; +ajaz +ajas+azasz +azas +azaz = 22+23+20+33+30+00 = 128;

5. [3,0,2], the sum is equal to aja; +ajaz +ajas+azaz +azas +azas = 33+30+32+00+02+22 = 119;

6. [3,2,0], the sum is equal to ata; +araz +aras+azas +azas +azaz = 33+32+30+22+20+00 = 137.
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Problem C. Everyone Loves Permutations

Time limit: 1 second
Memory limit: 256 megabytes

A permutation of length n is an array of length n containing all integers from 1 to n, and all its elements
are pairwise distinct.

Having grown up and played with arrays, Anton moved on to studying more interesting arrays —
permutations. While writing his thesis, he faced a very difficult task.

He has a permutation p of length n and an integer k. He decided to construct a two-dimensional array a
with sizes (k+1) xn

1. apj =j forall j (1 <j<n);

2. aij = ag_1yp, foralli (1 <i<k)and j (1 <j<n).

Let p = [5,3,1,4,2] and k = 3, then we have the following array.

| ay |j=1]j=2]j=3]j=4]j=5]|

t=0 1 2 3 4 5)
1=1 5 3 1 4 2
1=2 2 1 5 4 3
1=3 3 ) 2 4 1

For each z (1 < z < n), he wants to know the sum of all j such that a;; = x, where 1 < ¢ < k. In other
words, he wants to find the sum of £ numbers — the indices of the number x in each a;.

Consider the last example. If x = 1, the answer will be 3 + 2 + 5 = 10.

After some deliberation and simple ideas, Anton managed to solve this problem quickly. Now he wants
to check if you can solve it too.

Input

The first line of the input contains two integers n, k (1 < n < 10,1 <k < 109) — the length of the
permutation and the number of repetitions of operations, respectively.

The second line contains the permutation p (1 < p; < n).

Output

Print n integers, where the i-th number is the answer for x = 7.

Scoring

(8 points): k = 1;

(17 points): p; = 1;

3. (26 points): n < 2000, k£ < 2000;
(

28 points): n < 2000, for any i and j, there exists a k such that p[p[p...p[i]...]] = j, where the
nesting is taken k times;

5. (9 points): for any ¢ and j, there exists a k such that p[p[p...p[i]...]] = j, where the nesting is
taken k times;

6. (12 points): without additional restrictions.
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Examples
standard input standard output
3 2 336
213
53 10 9 8 12 6
53142
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Problem D. Mole

Time limit: 1 second
Memory limit: 256 megabytes

After a difficult research, Anton decided to relax at his country house. He has a beautiful garden with
many different flowers. But, oh no, upon arrival he saw a significant number of holes in the ground. It’s
a mole!

Now, armed with a shovel, Anton will be waiting for the mole. The mole can emerge from any hole. Anton
wants to choose a position so that in the worst case, he runs to the mole in the minimum amount of
time.

The garden can be represented as a matrix n x m, where n is the number of rows, and m is the number of
columns. Rows are numbered from top to bottom, from 1 to n. Columns are numbered from left to right,
from 1 to m. Thus, the cell with index (1;1) is located in the upper left corner.

Each cell of the garden a; ; describes the state of this cell:

® a;; — “.” — this cell does not contain flowers or holes;
e a;; — “F” — this cell contains flowers;
e a;; — “H” — this cell contains a hole.

Anton also knows that the number of holes does not exceed 100.

As a person who has put a lot of time into these flowers, your heart cannot bear trampling on them.
Therefore, you need to find a path in such a way that it does not pass through them.

At any moment in time, Anton can move from position (z,y) to any of the following positions: (z —1,y),
(r+1,y), (z,y — 1), (x,y + 1), provided that the new position does not contain flowers and is inside the
garden.

Find all positions (x; y) from which Anton will run to the moles in the worst case in the minimum amount
of time.

Input

The first line contains two integers n, m (1 <n-m < 2-10%) — the length and width of the garden.
The next n lines contain m characters each — the description of the garden.

It is guaranteed that from each cell that does not contain flowers, it is possible to reach any other cell
that does not contain flowers by moving through cells that do not contain flowers.

It is guaranteed that there is at least one hole, and the number of holes in the garden does not exceed
100.

Output

In the first line, print a single integer z (1 < x < n-m) — the number of optimal positions.

In each of the next x lines, print the optimal positions (z;y) for waiting for the mole (1 < z < n,
1<y<m).

Positions can be printed in any order.
Scoring

Let k be the number of holes in the garden.

1. (6 points): n=1,m = 2;

2. (9 points): n = 1;
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3. (15 points): k=1,n-m < 5-105;

4. (22 points): n-m < 5-10?;

( ):

( ):
5. (17 points): k =

( ):

6. (31 points): without additional restrictions.
Examples
standard input standard output
34 2
HF.F 21
..HF 2
FF.F
49
...... FFH 16
.F..FHFF. 4
HF.......
.FHF. .FFF
Note

3
alee| e
g @

Above is the first example and the optimal waiting positions are marked.

Page 6 of 8



Ukrainian Olympiad in Informatics 2023-2024, Il stage, | round
20 regions and Kyiv city, 17 February 2024

Problem E. GCD, Sum, Multiply. What?...

Time limit: 3 seconds
Memory limit: 256 megabytes

The author has used up all the creative skills on previous problems, so Anton won’t be tortured in this
statement. He will just give you an interesting problem.

You are given an array a consisting of n integers. You are also given ¢ queries [I;r]. For each query, find
the maximum value of suml[tl; tr] x ged[tl; tr] over all pairs (tl;tr), where

o [ <tl<tr<nr
e sum|t/; tr] — the sum of all numbers in the segment [tl; tr];

e ged[tl; tr] — the greatest common divisor of all numbers in the segment [tl; ¢r].

The greatest common divisor of two numbers a and b is the largest positive integer x that divides both «a
and b.

The greatest common divisor of a set of numbers is the largest positive integer x that divides all elements
of the set.

Input

The first line contains two integers n, ¢ (1 < n,q < 2-10%) — the number of elements in the array and
the number of queries, respectively.

The second line contains n integers a; (1 < a; < 6 - 10%) — the description of the array.

Each of the next ¢ lines contains two integers [, r (1 < <r <n) — the description of the queries.

Output

Print g integers — the answers to the queries.

Scoring

4 points): n < 3;
8 points): n,q < 103;
5 points): n < 103;

17 points): n,q < 10%;

(
(
(
(

5. (14 points): n < 10%;
(5 points): a; < 20;
(7 points): a; < 103;
(16 points): | = 1;
(

24 points): no additional constraints.
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Examples

standard input standard output
3 2 18
332 9
13
23
8 6 256
248882416 192
18 128
25 128
34 16
2 4 192
7T
3 6
Note

In the first example, there are following segments:

o [1;1] — sum[l;1] x ged[1;1] =3 % 3 =9;
o [1;2] —sum[l;2] x ged[1;2] = 6 x 3 = 18;
e [1;3] —sum[l;3] x ged[1;3] =8 x 1 = §;
e [2;2] —sum[2;2] x ged[2;2] =3 x3 =9
e [2;3] —sum[2;3] x ged[2;3] =5 x 1 = 5;

e [3;3] —sum[3;3] x ged[3;3] =2 x 2 = 4.
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