2023 XIX International Zhautykov Olympiad
Kazakhstan, Almaty, 2-3 February

Problem A. Hill

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Amanbol has a table A of size n x m. The rows of the table are numbered from 1 to n, and the columns
are numbered from 1 to m. Each cell of the table either contains the character ‘X’, or one digit from ‘0’
to ‘9°.

If the symbol ‘X’ is written on a table cell, it means that Amanbol marked this cell as blocked. Otherwise,
the number written on this cell denotes its value.

After a recent hike in the mountains, Amanbol wants to find a hill in his table. He defines a hill as follows:

1. First we choose two numbers (s, e) such that (1 < s <e <n).
2. Then for each k (s < k < e) we choose a pair (L, Ri) such that (1 < Ly < Ry < m).
3. The conditions Lg > Lg11 > ... > Le and Ry < Rgp1 < ... < R, should be satisfied.
Let’s say that a cell (z,y) belongs to a hill if s <z < e and L, < y < R,. Among all possible hills,

Amanbol wants to find the one with no blocked cells and the total value of all its cells is maximum.
Help him with this task!

Input

The first line of the input contains two integers n and m (1 < n,m < 2500) — the number of rows and
columns in table A.

The i-th of the next n lines contains exactly m characters A;1,..., A;m.

It is guaranteed that each table cell is a character ‘X’ or a digit from ‘0’ to ‘9’. It is also guaranteed
that it is always possible to find at least one hill in the table.

Output

Print a single integer — the maximum possible total value of all cells of the hill.

Scoring

This task contains 5 subtasks.

Subtask | Additional restrictions | Points | Required subtasks
0 Examples 0 —
1 n=1 12 —
2 No blocked cells 7 —
3 n,m < 50 25 0
4 n,m < 300 22 3
5 — 34 1,2, 4
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Examples

standard input standard output
4 4 19
5175
312X
1XX9
20X8

16 5
1X23X%4

Note

115 5115
1 A X S 1 2 X
X X 9 1 XX A
O x gl |20x¢€

First example

5
3
1
A

In the first example, for instance, the following hills are possible:
1. Let’s choose s = 3,e = 4. Then choose (L3, R3) = (4,4) and (L4, R4) = (4,4) (marked in red in the
first image). The total value of the cells of this hill is 9 + 8 = 17.

2. Let’s choose s = 1,e = 4. Then choose (Lx, Rx) = (1,1) for all k£ (1 < k < 4) (marked in green in
the first image). The total value of the cells of this hill is 5 +3 4+ 1+ 2 = 11.

3. Let’s choose s = 1,e = 2. Then choose (L1, R1) = (1,3) and (L2, R2) = (1,3) (marked in blue in
the first image). The total value of the cells of this hill is 19.

And the following hills, for example, are invalid:

1. Let’s choose s = 1,e = 2. Then choose (L1, R1) = (1,4) and (L2, R2) = (1,3) (marked in green in
the second image). This hill is invalid because the condition R; < Rp is not fulfilled.

2. Let’s choose s = 4,e = 4. Then choose (L4, R4) = (1,4) (marked in red in the second image). This
hill is invalid because the hill contains a blocked cell (4, 3).

It can be shown that among all possible hills, the maximum total value of cells will be equal to 19.

Page 2 of 14



2023 XIX International Zhautykov Olympiad
Kazakhstan, Almaty, 2-3 February

Problem B. Two tree

Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 512 megabytes

Temirlan, as a true friend, gave Dimash two trees. These trees, however, were not the usual trees you
might encounter but two undirected connected graphs without cycles. Each tree has n nodes which are
numbered from 1 to n.

Dimash has chosen the node v (1 < v < n), and rooted both trees on that node. After that, he determined
the value subj(z) — the number of nodes in the subtree of node x in the first tree, and the value subs(x)
— the number of nodes in the subtree of node x in the second tree. Then he determined the difference of
the trees as the number of nodes x (1 <z <n) such that sub;(z) > suba(x).

Recall that the subtree of a node in a rooted tree is a part of tree consisting of this node and all its
descendants. In other words, subtree of a node x is formed by nodes i, such that node x is present on the
path from the root of the tree to the vertex i.

For every node v (1 < v < n), Dimash wants to find the difference of the trees, if both trees were to be

rooted on this node v. Help him with this!

Input

The first line of the input contains one integer n (1 < n < 5-105) — the number of nodes in the tree.

Then n — 1 lines follow, each of them contains two integers u and v (1 < u,v < n) which describe a pair
of nodes connected by an edge in the first tree.

Then n — 1 lines follow, each of them contains two integers u and v (1 < u,v < n) which describe a pair
of nodes connected by an edge in the second tree.

Output

Print n space-separated integers, the i-th number is the difference of trees, if both trees are rooted on
node 1.

Scoring
Subtask Additional restrictions Points | Required subtasks
0 Examples 0 —
1 n < 2000 12 0
2 n < 100000 22 1
3 Every node has at most two neighbors 23 —
4 Both trees are complete binary trees 17 —
5 — 26 2,3, 4

Recall that complete binary trees are trees where each vertex, except for leaves, has exactly two child
vertices, and all leaves are at the same depth.
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Examples
standard input standard output
3 101
12
23
13
23
5 11102
14
24
32
35
31
23
52
4 2
Note

In the first example, when both trees are rooted on node 1, values of sub; are [3,2, 1] and values of suby
are [3,1,2]. Only for node 2 the condition sub;(2) > sub2(2), in other words 2 > 1, is satisfied. That is
the why answer is 1.

First tree Second tree
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Problem C. Golf

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

Memory limit: 256 megabytes

Batyr came up with a way to play golf on a directed graph, but a directed gaming graph is required for
this.

We refer to a directed graph as a gaming graph if:

1. A graph consists of at least 3 vertices, where the first and second vertices are terminal, and there
are no outcoming edges from them.

2. Every vertex has precisely two outgoing edges, except the two terminal ones (both edges can lead
to the same vertex).

3. There is a path to at least one of the terminal vertices from each vertex in the graph.

In the beginning, Batyr chooses the starting vertex, different from the terminal vertices, in the directed
gaming graph and puts there a ball. Then Batyr starts hitting the ball until it lands in one of the terminal
vertices. Since Batyr does not play well, he hits the ball so that it goes through one of the two outgoing
edges with equal probability and lands in the vertex this edge leads to.

Construct a directed gaming graph consisting of no more than n vertices, and select a starting vertex in

it such that the probability of landing in the terminal vertices is equal to -2

for the first terminal vertex
a+b

and aLer for the second.

Input

Each test contains multiple test cases.

The first line contains two integers ¢ and n (1 <t < 100,33 < n < 100) — the number of test cases and
the maximum number of vertices for each set.

The first and only line of each test case contains two integers a and b (1 < a,b < 10).

Output

For each test case, print the graph in the following format.

In the first line two integers m, s (3 < m < n,3 < s < m) - the number of vertices and starting vertex in
the graph.

In the each following m — 2 lines print two integers v, u; (3 < i < m,1 < v;,u; < m) - end vertices
outgoing from the vertex 1.

a
a+b’

b
a+b’

The probability of landing in the vertex 1 starting from vertex s should be
The probability of landing in the vertex 2 starting from vertex s should be
There should be a path from each vertex to at least one of the terminal vertices.
Scoring

This task contains 10 subtasks.
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Subtask | n | Additional restrictions | Points | Required subtasks
0 — Examples 0 —
1 100 a+b=14 10 —
2 100 a+b=32 10 —
3 50 a+b=2% 10 —
4 33 a,b <15 10 —
5 64 — 10 —
6 50 — 10 5
7 36 — 10 6
8 35 — 10 7
9 34 — 10 8
10 33 — 10 1,2,3,4,9
Example
standard input standard output
4 100
11
12
13
23

R NS, R N N S R S
W oo WNNWWD WD W
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Problem D. Atoms

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 256 megabytes

Erzhan is a hard working scientist at a top-secret nuclear research facility. Recently, he and his
colleagues made a groundbreaking discovery of three new elements: Beshium|Bs|, Dastarhanium|Dal,
and Kumysium[Km]. They have theorized that the nuclear fusion reaction caused by combining all three
of these elements results in a massive output of clean and “safe” energy.

Isolation of these elements is only possible inside the special tube. Currently, there are exactly n atoms of
each element type and we know their coordinates. By manipulating magnetic fields, scientists can choose
which three atoms to combine. However, the only stable reaction is [Bs] — [Da] — [K'm], in this exact
order. Specifically, let x, y, z be coordinates of Beshium[Bs], Dastarhanium[Da], and Kumysium[Km)],
respectively, inside the tube. Then, to form a stable combination x < y < z must hold. Note, that the
remaining atoms inside the tube do not interact with chosen three in any way.

The output of the reaction mainly depends on the energy level of the Dastarhanium[Da] atom. The
expected output for each Dastarhanium|[Da] in a reaction is given by the values ¢, co, ..., ¢,. As a result
of the reaction all three chosen atoms are destroyed. After that, we can repeat building reactions with the
remaining atoms. To prepare a report on large scale production, Erzhan is tasked with choosing which
combinations of Beshium[Bs]|, Dastarhanium[Da] and Kumysium[Km] to use in reactions in such a way
to maximize the total energy output.

Input

The first line of the input contains one integer n (1 < n < 10%) — the number of atoms for each element
type.

The second line contains n integers by, ba, - - - , by, (1 < b; < 10?) — coordinates of Beshium|[Bs] atoms.

(
1 < k; <10°) — coordinates of Kumysium[Km)] atoms.

(

n
The fourth line contains n integers dy,dz,--- ,d, (1 < d; < 10%) — coordinates of Dastarhanium|Dal]
atoms.

The third line contains n integers ki, ko, -« , k

The fifth line contains n integers ci,c2, -+ , ¢, (1 < ¢; < 10%) — the expected energy output for each
Dastarhanium|[Da] atoms.

Output

Print one number — the maximum possible total energy output that could be achieved for given atom
positions.

Scoring

This task contains 7 subtasks.

Subtask Additional restrictions Points | Required subtasks
0 Examples 0 —
1 n=3 9 —
2 di=dy=---=d, 8 —
3 k; > b; and k; > d; for each 1 <4,5 <n 11 —
4 co=c=--=c,=1 11 —
5 n < 300 12 0,1
6 n < 2000 12 5
7 — 37 2,3,4,6
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Examples

standard input standard output

4 10

W w N
RN

19
218
10 10 4
310 8
535

DN DN D N, P, P, W

Note
In the first example, we will combine: by — d; — k1(1 — 1 —1) and by — d3 — k3(4 — 4 — 4).
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Problem E. Tree game

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

There is a tree consisting of n nodes and n — 1 edges. Two players play a game on this tree. The first
player plays red, the second player — blue. Initially, each player has exactly one node of his color. All
other nodes are neutral. Players take turns, with the first player starting first. One move goes like this:

1. The player chooses any neutral node that is a neighbor of one of his vertices.
2. The selected node is painted in the color of that player.

3. Also all neighbors of the selected node that belong to another player are repainted in the color of
player who made move.

If a player cannot make a move, he skips it. They keep playing as long as at least one player still has a
move. Note that players are not allowed to skip moves.

It can be shown that the game will eventually end. In the end of the game, each player counts the number
of nodes in his color. The one with the most nodes wins.

Adilkhan and Batyrkhan played this game for some time. Adilkhan was the first player, and Batyrkhan
was the second. At one point, they got bored playing so they asked you and your friend Daniyar to
continue the game instead of them. You will play as Adilkhan, and Daniyar will play as Batyrkhan. At
the same time, they guarantee that it is Adilkhan’s turn now.

Adilkhan and Batyrkhan played for fun, so they did not make moves in the most optimal way. But you
and your friend Daniyar are determined to win so both of you play in the most optimal way.

Such events were repeated for ¢ consecutive days. Specifically, Adilkhan and Batyrkhan started playing,
played the game to some unfinished state, and passed the game on to you and your friend Daniyar. And
every day, you wrote down the final score of the game on paper.

What ¢ scores you have on paper?

Input

The first line of the input contains one integer n (3 < n < 10%) — the number of nodes in the tree.

Then n — 1 lines follow, each of them contains two integers (u;,v;) (1 < w;,v; < n, u; # v;) — pair of
nodes connected by an edge in the tree.

Next line contains one integer q (1 < ¢ < 10°) — the number of days.
The state of the game on the i-th day is given by two lines.

The first line starts with an integer r; followed by r; integers (p; 1,...,pir;) — number of red nodes and
their numbers (1 < p;; < n).
The second line in a similar format starts with an integer b; followed by b; integers (gi1,...,qip;) —

number of blue nodes and their numbers (1 < ¢; ; < n).

It is guaranteed that r; + b; given nodes are different and this state is obtained as a result of the game
between Adilkhan and Batyrkhan. It is guaranteed that the sum 7; + b; over all days does not exceed
3 x 10°.

Output

Print exactly ¢ lines. In the i-th line print, the final score of the i-th game is in the format a : b, where a
corresponds to the number of red vertices and b corresponds to the number of blue vertices.
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Scoring

This task contains 7 subtasks.

Subtask Additional restrictions Points | Required subtasks
0 Examples 0 —
1 u; = 1,v; =i+ 1, Adilkhan and Batyrkhan did not make moves 9 —
2 u; = 1,v; = ¢ + 1, Adilkhan and Batyrkhan did not make moves 13 —
3 n,q <10 11 0
4 g = 1, Adilkhan and Batyrkhan did not make moves 14 —
5 Adilkhan and Batyrkhan did not make moves 20 1,24
6 g=1 17 4
7 — 16 3,5,6

In subtasks 1, 2, 4, and 5, it is guaranteed that on all days Adilkhan and Batyrkhan did not
make any moves. That means you and Daniyar play game on your own from the beginning.
In these subtasks, on all days, r; = b; = 1.

Examples
standard input standard output
6 5:1
13 6:0
14 1:5
36 5:1
12
25
4
13
15
3312
0
16
14
263
225
5 4:1
12 1:4
23 4:1
3 4
45
3
12
15
11
14
254
221
Note

On the first day of the first example.
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M‘w a
I3

Initial state of the game

It is optimal for you to choose a 6 node for the move. Daniyar must move to on 2 node on his move.

./O\ | ./Q\ |
A
/ \? / \r You moved to 6 node, Daniyar moved to 2

node

Now you can move to 1 node and win back 2 node from Daniyar. Daniyar will skip moves until the end
of the game because he is not able to make any move.

‘/Q\ | ./Q\ |
b}
/ \r / \r You moved to 1 node, Daniyar skips

move, you moved to 4 node and the game is over with the score 5: 1

It is also possible in the game that Daniyar has no node of his color at all. In this case, Daniyar will skip
all moves and the game will end with the score 6 : 0.

o/‘\1 a
S

On the second day of the first example
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This can happen if Adilkhan and Batyrkhan started from the top 3 and 2, and Adilkhan on the first move

chose the 1 node.
3 3
5/‘\1 . 5/'\, ]
/ /o
0 B
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Problem F. Researchers

Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 512 megabytes

A group of researchers have discovered an unknown planet in our galaxy.

They are studying the ancient civilization that lived on this planet. It is known that there were n cities.
There were also m two-way roads between these cities. Each road existed for a certain period of time. The
i-th road connected the cities a; and b; only in the period from ¢;-th to d;-th year, inclusive. It is possible
that a pair of cities could be connected with multiple roads in one year.

The researchers had ¢ questions. Each question was to determine how many k existed in the interval from
l; to r; inclusive, that it was possible to walk from the city z; to the city y; along the roads that existed
in the year k. Help the researchers find the answer to each of these questions.

Input
The first line of the input file contains two integers n and m (2 < n < 77777, 1 < m < 77777) — the
number of cities and the number of two-way roads.

The next m lines contain four integers a;, b;, ¢; and d; (1 < a;,b; < n,a; #b;, 1 < ¢ < d; < 109) —
numbers of cities connected by the i-th road and the interval of years in which this road existed.

The next line contains one integer ¢ (1 < ¢ < 77777) — the number of questions.
The next ¢ lines contain four integers x;, y;, l; and r; (1 < zj,y; < nyx; # y;, 1 < l; < r; < 109) —

numbers of cities and interval of years of the i-th question.

Output

Print exactly ¢ numbers on separate lines. In the ¢-th of them print the number of values k between [; to
r;, inclusive, that it was possible to get from the city x; to the city y; along the roads that existed in the
year k.

Scoring

This task contains 7 subtasks.

Subtask Additional restrictions Points | Required subtasks
0 Examples 0 —
1 n,m,q < 100, d; < 100, r; < 100 5 0
2 n,m,q < 3000, d; < 3000, r; < 3000 7 1
3 m=n—1,a;,=14,b=1+1 12 —
4 d; =107 16 —
5 lz‘ =T 12 —
6 n,m,q < 40000 27 2
7 21 3,4,5,6
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Example

standard input

standard output

N D W N D
SN - N
S w b o

w
[¢;]

PR R W W N R
N
N~
N

w

Note

Consider the example. In the second year there were roads 1 — 2, 2 — 3 and 3 — 4. Therefore, this year it

was possible to get from any city to any other.

There was no direct road between the pair of cities 1 and 3, but it was possible to get from one to the

other along the route 1 — 2 — 3 in the second, third and fourth years.

Between the pair of cities 4 and 2 there was a path along the route 4 — 3 — 2 in the second and third

years, and in the fourth year there was a direct road between them.
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Problem A. Tebewik

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Amanbosna emmremi n X m 6onarsin A Kecreci 6ap. Kecrenin x)osuapnl 1-71eH n-ra, aJj 6arangapbl 1-1eH
m-ra neitin nemipJsienren. Kecrenin op yambirbiiaa ‘X’ cuMBoJibl Hemece ‘0°-men ¢9’-ra meitinari 6ip mudp
2Ka3bIJIFAH.

Erep kecreniy ysambirbiaga ‘X’ CMMBOJIBL XKa3blaraH 0oJica, JeMeK AMan001 Oyl YSIILIKTBL Oy 2ammansah
nerr 6enrinen koitran. OJait 60Maca, YAIMBIKTA KA3bLIFaH UMD OHBIH Ky 'HObLAbI2bH OLIIipe.

2KakplHa Tayra MIBIFBIT KeIreH coH, AManbOo0s1 o3iHiH KecTeciHeH mebewikmi Tankbichl Kejemi. O me-
bewrixmi ObLIall aHLIKTAN TG

1. Angpiven (1 < s < e < n) maprbl OpbIHJAJATHIHIAN eTil, (S, €) eKi CaHbIH TaHJIANBIK.

2. Cocorr opbip k (s < k < e) ymin (1 < Ly < R < m) maprsl opblHganarsingaii erim, (Ly, Ry)
KYOBIH TaHIANBIK.

3. Lg>Lgy1 > ...> Le xone Ry < Rg1 < ... < R, mapTTapbl OPBIHAAIYBI KEPeK.

Erep s < x < e xone L, < y < R, maprrapbl opblHaaJca, (T,y) YAIIBIFL TOOEIKKe Kipel Jien ca-
HaliMbI3. AMan00J1 6apJIbIK MyMKIH OoJIaThbiH TEOEINKTEp/IiH, illliHeH GyFaTTaJdfaH YAIIbIKTapPbl »KOK
2KoHE YAIIBIKTAPBIHBIH, KYHIBLIBIKTAPBIHBIH, KOCBIHIBICHI MAKCIMAJIIbI O0JIATHIH TOOEIIIKTI TAIKBICH Ke-
sgeni. Oran kemekTeciniz!

Input

Bipinmi xomga exi 6yTin can n xome m (1 < n,m < 2500) — A KecreciHin Koimap KoHe baramap CaHbl
Gepisesi.
Keseci n >kompiy i-msIcbiHga gpa1 m cumBoa A; 1, ..., A; y Gepineni.

Kecrenin opbip yambirsl ‘X’ cumBosbl Hemece ‘0°-men ‘9°-ra gmeitinri 6ip nmdp exkeHmirine Kemimik
Oepieni. CoHbBIMEH KaTap, KecTejle opKalllaH KeM Jeredie 6ip Tebemnrik Tabyra 00JaThIHIBIFBIHA KEMIIiK
Gepisesi.

Output

?Kayanka 6ip OyTiH caH MIBIFAPBIHBI3 — YANIBIKTAPBIHBIH, KYHIBLIBIKTAPBIHBIH KOCHIHIBICHI MAKCAMAJIIBI
6oJIaTBIH TOOEIIKTIH, YIIIBIKTAPBIHBIH KYHIBLIBIKTAPBIHBIH, KOCBIHIBICHI.

Scoring

By ecen 5 imki ecenren TypaJbl.

Tiki ecen Kocpimima 1mekreysiep Ymnaitnap | Kaxkerri itnki ecenrep
0 Mpeicannap 0 —
1 n=1 12 —
2 Byrarranran yambikTap KoK 7 —
3 n,m < 50 25 0
4 n,m < 300 22 3
) — 34 1,2, 4
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Examples

standard input standard output
4 4 19
5175
312X
1XX9
20X8

16 5
1X23X%4

Note

115 5115
1A X 51 2 X
X X 9 1 X X A4
Ox gl ||20x¢€

Bipinmi mbrcan

5
3
1
21

Mpbicastbl, Oipinin MbIcasiia MbIHAHIAM TeOEITKTep 6ap:

1. s = 3,e = 4 ragnaiibik. Cocwir (L3, R3) = (4,4) xone (L4, R4) = (4,4) tangaiibik (6ipinmi cy-
perre KbI3bLIMeH GesrijeHin Typ). TeGerikTin ysbIKTapbIHBIH, KYH/IBLIBIKTAPBIHBIH, KOCHIHBICHI
9 + 8 = 17 6oabl.

2. s = 1,e = 4 ragnaiibik. Cocein 6apisik k (1 < k < 4) ymin (Lg, R) = (1,1) Tangaiibik (6ipinmnm
cyperTe )acbliMeH Gesriienin Typ). TobemiKTiH ysIbIKTapbIHbIH, KYHIbLIBIKTAPbIHBIH KOCBIH/[BICHI
5+ 3+ 1+ 2 =11 6onansr.

3. s =1,e =2 mangaiibik. Cocet (L1, R1) = (1, 3) xone (Lo, R2) = (1, 3) rammaitpik (6ipimmd cyperre
KOKIIeH Gesrisienin Typ). TebeniKTiH ysbIK TapbIHbIH, KYH/IBLIBIKTAPbIHBIH KOCBIHIBICHL 19 601aIbl.

Keuteci Tebertrikrep jgypoic emec:

1. s =1,e =2 rangaiibik. Cocbin (L1, R1) = (1,4) xkone (Lg, Ro) = (1,3) Tanmaiibik (exinmi cyperre
JKachlIMeH Oesriienin Typ). Bys Tebernik aypsic emec, cebebi R < R mapThbl OpbIHAAIMAIbL.

2. s = 4,e = 4 rangaiibik. Cocoin (Lyg, Ry) = (1,4) Tapmailblk (eKiHmm cyperTe KbI3bUIMEH GesrieHin
Typ). Byt Tebemik gypoic emec, cebebi (4, 3) ysmbEbl GyraTTasraH.

Bapabik TeberikTepaiH iniHae YAMBIKTAPBIHBIH KYHIBLIBIKTAPBIHBIH KOCBIHIABICH 19 00IaThIH TOOEITiK
MaKCUMaJIJIbl €eKeHIH KopceTyre 60J1a/1bl.
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
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Problem B. Eki araw

Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 512 megabytes

Tewmipsan, /linMyxaMenTiH Harbl3 JOCHI peTiHIe ofaH eki ararn Oepmai. Jleremmen, Oy aramrap cismep
OieTiHAeil XKail aramTap eMec, eKi barpITTaaMarad OalIaHbICThI XKoHe ITUKJIIapChi3 rpadrap 60T Ta-
ObLIaIbl. OPOIp araln n TebeleH TYPabl, XKoHe aralnrapiabiy, Teberepi 1-1eH n-ra Jeifid HOMipJIeHIeH.

Hiamyxamen v (1 < v < n) rebecin Tangan, eki araimThl 1a ocbl Tedere iin Koiiapr. Coman coH o1 suby ()
— OGipinm aramTarel © TeOECIHIH IMTKI TaparblHaarel Tebeaep canbl, a subg(x) — eKiHI aramTarsl © Te-
Oecimiy 1K JaparblHarbl Te0eIep caHbl, MOHJIEPIH aHbIKTaIbl. COCBIH OJI aFalllTapIbIH GUblPMAULbLADIZD
periagze, suby(z) > subz(x) operananare © (1 <z < n) Teberep CAHBIH AHBIKTA/IHI.

Liinren aramrra, TebeHiH, jwki dapaev, peTiHie arallTbiH, OChI TOOE »KOHE OHBLIH YPIAKTAPbIHAH TYPATbIH
OeJiirin aiiranpl. ArHm, T TebeciHiH jwki dapazve TYOIpAeH i TebeciHe meiiHIT »KOJaa MIHIETTI Typle &
Tebeci Ke3meceTin ¢ TebeepiHeH TYpPaIbI.

Hinmyxames opbip v (1 < v < n) Tebeci yin, erep aramrap/sl v TebeciHe LT KOFaHIarbl ararTapIbii
aTLPMAUWBLABLEGIH TAIIKBICHL Keiai. Oran keMekTecinis!

Input

Bipinmti »omma 6ip 6yTin can n (1 < n < 5-10%) — aramrrap/piy Tebesepinin canbl Gepines.

Keisteci n — 1 xouijiplH, opKaiicbichl eki OyTiH can u koHe v (1 < w,v < n) — Gipinmi aramra KbpMeH
OallTaHbICKAH €Ki TeOeIeH TYypPaIbl.

Kemeci n — 1 oy opKaiicbichl eki OyTiH can u koue v (1 < w,v < n) — ekiHmi aramra KblpMeH
GalllaHbICKAH €Ki TeOeIeH TYPaJIb.

Output

2Kayanka n OyTiH caH IIbIFapbIHbI3. 2KayanTarbl ¢-IIbI CaH arallTapibl i-Ibl Tebere il KORTaHIarsl,
aralTap/IblH GUbIPMAULDLABL2BIHG TEH OOJIYBI KarKeT.

Scoring
Imiki ecen Kocpimima mmekTeysiep Ymnaitnap | Kaxkerri imnki ecenrep
0 MpeIicangap 0 —
1 n < 2000 12 0
2 n < 100000 22 1
3 Op TebeHiH eH KOl JiereHie eki Kepiiici 6ap 23 —
4 Exi aramr ta TOJBIK eKIIK arall OO0JILIIT TaObLIAIbI 17 —
5 26 2,3, 4

ToubIK, ekisik arali jer 6apJibIK, KalblPaKTapbIHBIH, TEPEHIIr bip/ieit, KoHe Kajran opbip TebeciHiH, J19J1
eKi mep3eHTi 6ap araiThbl aifTambI3.
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Examples
standard input standard output
3 101
12
23
13
23
5 11102
14
24
32
35
31
23
52
4 2
Note

Bipinmi mbicania exi aram Ta 1-mmi Tebere iminren kesse, sub; mouzepi [3,2,1]-re xone suby MoHIEpi
[3,1,2]-re ren Gomaapl. Tek 2-mii rebe yimin subi(2) > subay(2), sitru 2 > 1 opbinganasl. CoHubIKTAH
Kayarr 1 60s1a/Ibl.

Bipinmi ararm Eximmi aramr
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Problem C. lNonbd

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

Memory limit: 256 megabytes

Barwip 6arbirTasran rpadra roybd oiHayabl yitpeni. Bipak oiiHay yIIiH OMbIHFa apHAJIFaH OarbITTaIraH
rpad KaxKer.

Barorrrasran rpadThl OfibIHFA apHAJFAH JIENl aTAiMbI3 erep:

1. I'pad kem gmerenge 3 Tebemen Typaabl. MyHma OipiHm »KoHe ekiHml Tebejiep COHFbI JIEN aTasIalbl
JKOHE OJIapIaH CMIKAHIAN KbIP IILIKIIANIbI.

2. Conrbl TebesepeH 6acka 6apJblK TeOEIEP/IiH OPKARCHICHIHAH JIDJ1 €Ki KbIP HIbiFajibl (eki KbIp 6ip
Tebere MIBIFY MYMKIH).

3. I'padroin opbip Tebecinen kem gerense Oip COHFBI Tebere KeTyre H6OJIAIDI.

Batwip oiibiara apHaran OarbiTTaaran rpad ey 6ip Tebecin 6acTalKbl Jel TaHIAll, COJI Tebere JI0I KO-
aabl. Exni BaTeip qonTel corFbl Tebemepin Oipine keTKeHIme ypa 6epei. Barbip Hamap offHaraHIBIKTAH,
OJ1 JIOITHI Oip/ieit BIKTUMAJIIBIKIIEH OChI TOOEIEH IIBIFATHIH €Ki KbIPJIapIblH OipeyiHeH eTeTiHIel X KoHe COJT
KBIp KipeTiHn Tebere TyceTiHeil ypabl.

a

Conrnpl Tebesepaid, OipiHIIICIHE TYCY BIKTHMAJIILIFDI 243 XKome eKiHIITciHe ai+b OosaTBIHIAM, N TebeleH

apTBIK, TYPMANTBIH OWBIHFA apHaJraH OarbITTajaral rpad TabbIHbIS.

Input

Op TecrTe OipHeIe Kipic KUBIHTHIFBL Oap.

Bipinmii »xoua exi 6yrin can t, n (1 < ¢ < 100,33 < n < 100) — Kipic JiepeKTep KUbIHIAPbIHBIH, CAHbI
JKOHE op KUWBIH YIIiH TebelepaiH MaKCUMAJIIbI CAHBI.

Op6ip Kipic jepeKTep KUBIHTHIFLIHLIH, JKaJFB3 KoTbl a, b (1 < a,b < 10%) exi 6yTin canbiHan TypaJbL.

Output

OpOip Kipic KUBIHTBIFHI VIITiH rpad Keseci (popmMaTTa KOPCETiHi.

Bipinmii xkosza exi 6yTin can m, s (3 < m < n,3 < s < m) - rpadrarsl TebeIepIiH CaHbI XKOHE DACTAIIKBI
TeOEHIH HOMIPI.

Keneci m — 2 xomngapbiaa exi can vy, u; (3 < i <m,1 <wv;,u; < m) - i TebeciHeH MIbIFATHIH €Ki KbIPJIbIH
KipeTiH TebeJiepiH, HOMIpJIEPIH IIbIFAPbIHbI3.

s Tebecinen 1 Tebecine TYCy BIKTUMAJJIBIFBI aLer 00JIy KepeK.

. . b
s Tebecinen 2 Tebecine TYCy BIKTHMAJABIFBL ;77 OOy Kepek

Conpait-ak, 6y rpadra op TebejieH COHFbI TeDeIEP i KeM JiereH e bipeyine keTy MyMKiH O0JIybl KEpPeK.

Scoring

By ecen 10 imki ecenrren TypaJibI.
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KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Iinki ecen | n | Koceimiia mekreynep | ¥Yoaisap | Kaxxkerri ki ecenrrep
0 — Mpercasgap 0 —
1 100 a+b=14 10 —
2 100 a+b=32 10 —
3 50 a+b=2% 10 —
4 33 a,b <15 10 —
5 64 — 10 —
6 50 — 10 5
7 36 — 10 6
8 35 — 10 7
9 34 — 10 8
10 33 — 10 1,2,3,4,9
Example
standard input standard output
4 100
11
12
13
23

R NS, R N N S R S
W oo WNNWWD WD W
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Problem D. Atompaap

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 256 megabytes

Epkan — erTe KyIus siOPJIBIK CbIHAK HBICAHBIHJIAFBI €HOEKKOD FasibiM. 2KaKbIHIa 0J1 YKOHE OHBIH Opill-
TecTepl YIII KaHa 3JIeMeHTTIH PEeBOJIIOIUSIIIBIK, alllbLIYybIH xKacapl: Beshium|Bs|, Dastarhanium|[Da] »xoune
Kumysium[Km]. Onap ocbl yIII 3j1eMeHTTIH 6i1piryiHeH TybIHIaFaH siJPOJIbIK, CHHTE3 PEAKIIUSChH Ta3a KOHEe
"Kayirci3"9sHeprusiHbIH, YJIKEeH OeJIiHyiHe OKeJie/ll JereH TeOPUSHBI aJifa TAPTTHI.

Byt sstemenTrepi okiay/iay Tek apHaiibl TYTIKTIH inriHge rana MyMKid. Kazipri yakpITTa 9/1eMeHTTepIiH
Op TYpiHiH N aToMBbI 6ap KoHE 6i3 OJIAp/IbIH, KOOPUHATTAPBIH OijileMi3. MarauT epicrepin MaHUITYISIIH-
sIIay APKBLIBI FAJBIMIAP KaHIall yII aToMIbl OGipIKTipeTiHiH TaH ail ajgaapl. Amaiiga, »KajFbl3 TYPaKThI
peakiusi [Bs| — [Da] — [K'm] 6oabin Tabbliajiel, 101 ocbl Toprinre. Atan afiTKania, x, y, z, THICIHIIE,
Beshium|[Bs], Dastarhanium|Da) »xoue Kumysium[Km] s1emeHTTepiHIH KOODMHATTAPBI OOJICHIH JIEJIK,
coujia © < y < z mapThl OPBIHJAJAYBI KakeT. TYTIK iMmiHAEri KaJFaH aToMmJap TaHJAJraH yIleyiMeH
eIlTKaH 1Al DPEeKeTTEeCIIeiTiHIHE Ha3ap Ay apbIHbI3.

Peaxrusiipiy, msireic sueprusicel Herisinen Dastarhanium[Da] aToMbIHBIH SHeprust genreiiine Gailianbl-
crel. Dastarhanium|[Da) smemenTinin op6ip ATOMBIHBIH KYTIIETIH IIBIFBIC SHEPIHUACHI €], €2, ..., Cy, MOHIEPI-
MEH aHBIKTaJIaIbl. PeakInsaHbIH HoTHKeCiHIe TaH aIraH YIII aTOMHBIH OapJIblrbl 2KoibLIaabl. CofaH coy
6i3 KaJIFaH aTOMJapMeH peaKnusuiap Kypyadbl KaiiTanaili Oepe amambr3. Ep:kanra KeHayKbIMIbI ©HIIpic
TypaJjbl ecenTeMe JailbIH/IayFa, YKUBIHTBHIK IIBIFBIC SHEPIUACHIH MAKCHMAaJAbl €Ty YIIIH peakIusapia
Kangaii Beshium|Bs|, Dastarhanium[Da)] »xone Kumysium[Km] aToMIapblHbIH KOMOUHAIMSIIAPBIH TaH-
J1ay KEePEeKTiriH Taby TaIChIPBIIIBL.

Input

Bipinmti sxomma 6ip 6yTin can n (1 < n < 10°) — op Typ/eri atomuap canbl 6epies.

Exinmi >xomma n 6yTin can by, bo,- - b, (1 < b; < 10%) — Beshium[Bs| aTOMBIHBIH KOOPMHATAIADDI
Gepiarem.

Yinmi sxomma n 6yTin can ki, ko, -+, kn (1 < k; < 10%) — Kumysium[Km)] aToMBIHBIH KOODIHHATATIAPEI
OepiyreH.

Teprinmi womaa n 6yrin can di,ds, -+ ,d, (1 < d; < 10°) — Dastarhanium|[Da] aToOMbIHbIH KOOP/IMHA-

Tajapbl OepiireH.

Becinmi xomua n 6yTin cam c1,co, - ¢, (1 < ¢ < 109) — Dastarhanium|[Da] aToMIapbIHBIH ITHIFLIC
SHEPrusChl OepiiareH.

Output

2Kayarmka 6ip 6yTiH caH IIBIFapPBIHBI3 — OEpiAreH aTOMIAPIbIH HO3UIUSIIAPEI VIITIH MAKCUMAJ Il MYMKIH
IIBIFBIC SHEPTIHUSICHI.

Scoring

By ecen 7 imki ecenten TypaJbl.
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Imki ecen KoceiMmina 1mekrTeysiep Ynaitnap | Kaxerri itnki ecenrep
0 Mprcasngap 0 —
1 n=3 9 —
2 di=do=---=dy 8 —
3 k; > bj xxone k; > dj xe3 kenren 1 < 4,5 < n ymin 11 —
4 cr=c=--=c,=1 11 —
5 n < 300 12 0,1
6 n < 2000 12 5
7 — 37 2,3,4,6
Examples
standard input standard output
3 4
14 10
124
134
232
4 19
2218
4 10 10 4
2 310 8
6 535
Note

Bipinmi meicanga: by —dy — k1(1 — 1 — 1) xone by — d3 — k3(4 — 4 — 4) Gipikripemis.
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Problem E. AfrawiTafbl OliblH

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

n Tebe KaHe n— 1 KbIPIaH TypaThiH aral 6ap. Exi offbIHIIBl OyIT arainTa ofibiH offHaiiabl. BipiHii OfbIHIITBI
KBI3BLJI, aJ1 eKiHIIICI KOK TYCIIeH OfHaiiIbl. BacTankpiga op ONBIHIIBIHGIH ©3iMeH TycTec Oip Tebeci 6o1aIbl.
Backa 6apibik Tebesep beitraparr. ORbIHIbI aJlIbIMEH OIPIHI OMBIHIILI OacTall, KeiliH Ke3eKTeCiII XKy pe/i.
Op KaJaM KeJjlecifeil cumarraiabl:

1. Oiibinmb! e3iniy, Tebesiepiniy, OipiHe KepIlijiec TypraH, Ke3-KejreH oelitapall TeOeH] TaHIaiibl.
2. Tanmamran Tebe, cOJl OMBIHINIBIHBIH TYCiHEe OOSIaIbI.

3. Tammanran TebeHiH, coHmaii-ak 6acKa ONBIHINbBIFA THECLI OAPJILIK, KOPII Tebesepi e, Coa ONbIHIIbI-
HBIH TYCiHE 00sIIa b

Erep ofibIHIIBLIA KagaM Kacay MYMKIHJIrN 60Maca, 0J1 ©3 Ke3eriHn oTKisin xkibepeai. OJiap, KeM JereHie
Oip OMBIHIIBIHBIH, KaJIaM Kacayra MYMKIH/IIr 60ranra JeiiH OMbIHIBI 2KaJIracThIpaabl. OUbIHIIIBLIaAPFa
03 KaJlaMbIH ©TKi3yre ThIbIM CAJILIHFAHBIH €CKEepPiHi3.

OiipiHHEBIH Oip Me3eTTe asKTaJIyblH Kopyre 6osa ibl. ONBIHHBIH, COHBIHIA OMBIHINBLIAD/IBIH OPKANCHICH, 63
TyciHig Tebesep canblH ecenreiinai. Tebeaep canbl Ko OOJIATHIH ONBIHIIBI KEHICKE YKeTe.

Ojiiyixan MeH Barbipxan Oy ofbIHJIBI OipItaMa yakbIT OWHAbI. OjiyixaH Oipini, aja Bareipxan exinmri
OfBIHIITBI O0JIIbI. Bip coTTe osap offHayaaH >KaJIbIFbIN, Ci3/ll »KOHE Ci3/iH JOCBIHbI3 JIaHUsIPIbI, OJIapIbIH
ODHBIHA, OMBIH/BI KAJFACTLIPYIbl cypajbl. Ciz Oxinxan ymiin, an Janugap Bareipxan yimis oftHali bl
Kazip 9aijaxaHHbIH »)KYpic KaJaMbl €eKeHiHEe KemiJaik bepesi.

OinxaH MeH Barbipxan epmek yim# oiiHaapl. COHIBIKTAH OJIap 63 KE3eKTEpIiHIAe opIoiiiM OHTAIbI Ka-
JaM 2KacaMmayiapbl MyMKiH. Bipak ci3 kome cizmin mocbiab3 lanugp »KeHicke »KeTyre yYMTBLIBII, Ci3uep
eKeyJIepiHi3 e OHTAMIbI KaJaM KacaichI3aap.

OcbIHgall OKIFaJIapIblH, ¢ KYH KaTapblHAH KafiTajgaHraHbl Oesariai. Aralr aiiTkanaa, O/1iixad MeH baToipxan
offHamr OacTall, OWBIHIBI asiKTaJIMaraH KyWre KeaTipil, OWBIHIBI ci3re »KoHe CI3MiH HOCBIHBI3 Jlanuspra
Oepai. KyH cafiblH ci3 OfBIHHBIH COHFBI HOTUXKECIH Karasra TYCIpJIiHi3.

Ciz KaHIail ¢ HOTMKeIepi Ka3IbIHbI3?

Input
Bipinmti sxomma 6ip 6yTin can n (3 < n < 10°) — aramTap/bia Tebesepinin canbl Gepites.

Kemeci n — 1 Kouzpiy opKaiicsIchl OyTiH can xymnrapsl (ui, v;) (1 < w;,v; < n, u; # v;) — aram Kelpja-
PBLIHAH TYPaJIbl.

Keneci sxomma 6ip 6yrin can g (1 < ¢ < 10°) — kynzep canbr Gepieni.
-1 KYHI' OMBIHHBIH >KarIaiibl eKi »KOoJIMeH Oepise/.

Bipinmmi »xosma 6ip OyTin r; caHbI XKoHE ToJI 7; CAHHAH TYPATBIH (P;1,...,Pir;) — KbI3BLI TEOEIEP CAHBI
MeH ostapbiH, HoMipiepi (1 < p; ; < n) Gepinen.

Yxcac dopmarTars! ekinmi koia 6ip OyTin b; caHbl yKoHe 11 b; CAaHHAH TYPATBIH (i1, ..., qip;,) — KOK
Tebestep canbl MeH oapsiH (1 < ¢; ; < n) Gepineni.

Bepisren 6apiibik 1; 4 b; Tebesiep op TypJii OosiaTbIHBIHA KoHe OYII YKargail OiaxaH MeH BaTbipxaH Oiibl-
HBIHBIH HOTH>KECIHe aJbIHFaHbIHA Kemiamik Oepineni. Bapabik KyHmepaeri r; + b; MoHIEPiHIH KOCHIHIHICHI
3 x 10° - TeH acnaiTHIHBIHA KeNiIiK Gepie.
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Output

Jos1 q >KOMBIH IIBIFAPBIHBIZ. 1-2KOJIIa ¢-1I11 ONBIHHBIH COHFBI YIaibiH — a : b dpopMaThIHIa IIBIFAPBIHBI3,

MYH/IAFbl @ KbI3BLI Tebesiep kKoHe b KoK Tebesep CaHbIHA COUKEC Kesejl.

Scoring

Byn ecen 7 imki ecenren TypaJbl.

Iiki ecen KoceiMmina mekreysep Ymnaitnap | Kaxkerri
0 Mpgricangap 0
1 u; = 1,v; =1+ 1, Oxpiixad MeH Barbipxad emKaHIai KagaM KacaraH KOK, 9
2 u; = 1,v; = 1+ 1, Opiiaxad MeH barbipxan emkaniai KajgaM *KacaraH »KOK, 13
3 n,q < 10 11
4 g = 1, Oaiixan Men Barbipxan emkanail KajaM »Kacaral »KOK, 14
) Oinxan MeH baTbipxaH emkamIail KajJaM KacaraH KOK 20 ]
6 =1 17
7 — 16 X

1, 2, 4, 5-imiki ecenrepae DinxaH MeH BaTbIpxaH emikaHaail KajJaM »KacaMaraHbIHA KeITiJi-
aik bepiseni. Byu ci3 xkoue JaHusapabiH oibIHABI OackbIHAH DacTarl, ©3epiHi3 olHayIapbIHbI3
Kepek ekeHiriH Oinaipeni. By imiki ecenirepae, r; = b; = 1 mapThl 6apiblK KYHOEpP/Ie OPbIH-

JaJiaabl.
Examples

standard input standard output
6 5:1
13 6:0
14 1:5
36 5:1
12
25
4
13
15
3312
0
16
14
263
225
5 4:1
12 1:4
23 4:1
3 4
45
3
12
15
11
14
254
221
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Note

Bipinrmii meicangan 6ipiHi KyHII KapaCThIPBIHBI3.

</‘\1
3

O#BbIHEBIHE 6aCTAIIKbBI 2KAFIANbI

Ci3 ymrin 6-Tebeni TaHgay oHTalabl. JlaHusap o3 Keserinie 2-TebeH] TaHIayFra MiHJIETTI.

‘/Q\ | ‘/Q\ |
A
/ \? / \r Ci3 6-rebeni, as lanusp 2 Tebecin

TaHJIaTHI

Enni ciz 1-mmi Tebeni ranman, Januspaars: 2-1mi TebeHi ©31Hi3re KOCHII aj1ackl3. JaHusap el KagaM »Kacai
aJMaiiIbl, COHABIKTAH OJ1 OMBIHHBIH COHBIHA JeiiH 63 Ke3erin 60c oTKizim Kibepemi.

‘/Q\ | ’/Q\ |
b}
f\r / \r Ciz 1-rebeni TaHma bIHbI3, JlaHuspAbIH

Kezeri 6oc oTTi, ci3 4-Teberi TaHIA IBIHLI3 XKoHe OfbIH 5 : 1 ecebiMeH asgKTasIIbl

Jarusapmaa 3 TyciHig Tebesiepbl OOJIMANTHIH Karmail ga 6oybl Mmymkin. by :xkarmaiina lanusp 6ap/ibik
KaJaMIapIbl ©TKI3i »Kibepei »koHe oiibia 6 : 0 ecebiMeH asgKTaIaIbl.

0/0\1
S
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KazakctaH, Anmathl, 2-3 aknaH, 2023

Bipinmi mbicangarst eKinm KyH

Mymnail »karmaii, Oaiaxad MeH Barbipxan 3 »koHe 2 TebejlepiH TaHall »KoHe Kejecl KagaMmiaa OIiIxXaH
1-TebeHi TaHIaraHIa OPbIH AJIAIbI.

6/3\ “6/;\6 .
RS
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Problem F. 3epTTeyuwinep

Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 512 megabytes

Seprreyiraep ToObI 6i3/11H raJakTUKa g 6eJIrici3 rajaMInapibl TalTh.

Outap ocbl FajaMIap/ia eMip CYpPreH exKejri epKeHueTTi 3epTreiiai. n Kajaasap 6osranb! 6esri. Conmgali-
aK, OChI KaJiaJiap apachblHIa 1M eKi KaKThI KoJIIap 00JIbl. Op »K0JI 6e/rijIi 6ip yaKbIT apasbIFbIHIa OOJIFaH.
-1 2KOJI @; >K9He b; KaJaJlapblH TeK C;-IeH d;-re JIeiHri »KbLIIap apajbifbliHAa OojraH. Bip »KbLIbl exi
KAJIAHBIH apachlHIa OipHele »KoJ1 O0JFaHbl MYMKIiH.

SepTTeyIIiiepaiH aJablHIa ¢ CypaKTap TYbIHIaIbL. OPOip CypakKa T; KaJachblHAH I; KajaacblHa k YKBLIBIH-
J1a 6ap KoJIIapMeH ¥KeTyre OoJIaThiH [;-JeH T;-Te JIeiiHr apajblkTa KaHia k OOJFaHbIH aHbIKTay OOJIIbI.
3epTTeyIiiiepre oChbl CypakTapIblH OPKACHIChIHA YKayall TabyFa KOMEeKTEeCIHi3.

Input
Bipinmii »koia eki 6yrin can n xoue m (2 < n < 77777, 1 < m < 77777) — Kajgajgap caHbl JKOHE
eKI2KaKThI YKOJIJap CaHbI OepiJireH.

Keseci m »KoJiblH OpKaliChICBIHIa TOPT OyTiH caH a;, b;, ¢; xome d; (1 < a;,b; < n,a; # b,
1 < ¢ <d; < 109) — ¢-1mi 2KOJ1 OallJIAHBICTBIPATHIH KaJIAJJIapIblH HOMIpJIEpl »KoHe OChI KOJI OOJIFaH
KBIIJIAP apaJIbIFbl OepireH.

Keseci xomta 6ip 6yrin can g (1 < ¢ < 77777) — cypakrap canbl GepijireH.

Keseci ¢ »KosipiH, opKafichicbiHga TOpT OyTiH caH X, y;, l; xome r; (1 < wmjy < n,x; # v,
1 <1l; <7 <10%) — i-mi cypakTarbl KajaJap/IbH HOMipJepi ¥KoHe JKbIIIap apajbirbl Gepiirem.

Output

2Keke zkoigap/ia ¢ caH MbIFAPBIHGI3. i-1I11 >KOJIJa T; KAJaChIHAH ¥; KaJachlHa k >KbLIBIHIA Oap XKOJIapMeH
JKeTyre 60JaThIH [;-J1eH 7;-Te JefiHT] apaJIbIKTAFbl k CAHBIH MIBIFAPBIHBIS.

Scoring

Bys ecen 7 imki ecenTen Typabl.

Imiki ecen Koceimina mekreysiep Ymnaitnap | Kaxkerri imiki ecenrep
0 Mprcaagap 0 —
1 n,m,q < 100, d; < 100, r; < 100 5 0
2 n,m,q < 3000, d; < 3000, r; < 3000 7 1
3 m=n—1a,=14,b=i+1 12 —
4 d; = 10° 16 —
o li=m; 12 —
6 n,m,q < 40000 27 2
7 — 21 3,4,5,6
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XIX Xanbikapanbik MayTikoB ovmMnnagacsi
KasakctaH, AnmaTbl, 2-3 aknaH, 2023

Example

standard input standard output

N D W N D

SN - N

S w b o
w

w
[¢;]

PR R W W N R
N
N~
N

Note

Mueicasibl KapacThlpaiiblK,. EKiHI 2Kbltbl 1 — 2, 2 — 3 xKoHe 3 —4 xkosgapbl 6051161, COHIBIKTAH COJT KbLIbI
Ke3 KeJI'eH KAJIaJIaH Ke3 KeJIleH 0acka KaJlara yKeTyre OOJIaThIH.

1 >xoHe 3 KaJlaJapbIHBIH apacbliHJa Tikesjeil koJi OoJiFaH KOK, Oipak eKiHimi, YIIHIN >K9HE TepTIiHI
Kburgapbl 1 — 2 — 3 mapipyTol O0iibiHIa OipiHeH eKiHImiciHe KeTy MYMKIiH O0JIIbI.

4 »koHe 2 KaJaJIapbIHBIH apachIHIA EKIiHI KoHe VINHIM KbLigapbl 4 — 3 — 2 MapuipyThl O0JIIbI, aj
TOPTIHIII KBIJIBI OJIAPIBIH apaChIHIa TiKeJIell K0JT OOJIIbI.

Page 14 of 14



XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

3apgayda A. Topka

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

YV Amanb6oisa ectb Tabauia A pasmepa n X m. CTpoku TabmuIbl HyMepyoTcs oT 1 j10 n, a cToJIOb
HyMepyiorcst oT 1 g0 m. Ha xaxknoi Kjerke Tabuilpl aub0 3amucad cuMBOJ ‘X’ b0 3alicaHa OIHA
nudpa or ‘0’ m0 9°.

Eciin Ha Kj1eTKe TaOIUIBI 3alIMCaH CUMBOJI ‘X’ , 970 o3HadaeT 970 AMaHOOJ OMETHUI 9Ty KJIETKY KaK
sabaokuposanmyio. naue, nmudpa 3ammcanias Ha 9TOH KiIeTKe 0003HAYAET €€ yeHHOCMb.

ITocste HemaBHErO OXOIa B TOPHI AMaHO0/I X04eT HaiiTu B ¢cBOei Tabmie 20pky. OH onpenenser 20pky
CJIEAYIOIIMM 0OpPa30M:

1. Cuepsa BbiGepeM JBa uncia (s,e) takux, 4ro (1 < s < e < n).
2. Barem s kaxoro k (s < k < e) soibepem napy (Ly, Ry) Takyio, uro (1 < Ly < R < m).
< R..

3. lomkHbl BBITOTHATECS yeaoBusd Ly > Lgy1 2> ... 2 Leu R < Rsy1 < ... < R,

CkazkeM, 9TO KjeTka (z,y) npuHaJIeXuT ropke, ecm s < ¢ < e u Ly, < y < R,;. Cpeaun Bcex
BO3MOKHBIX TOpOK AMan60JI X0UeT HaiTy Ty, B KOTOpPOil HeT 3a6/JI0KMPOBAHHBIX KJIETOK H CyMMapHas
LEHHOCTh BCeX e€ KJIeTOK MakKcHMaJibHa. Ilomorure emy B aTOM!

dopmaTt BXOAHbIX AAHHbIX

B nepBoit crpoke BXOJIHBIX JAHHBIX cOjepzKaTcs jBa IHejabix unciaa n u m (1 < n,m < 2500) —
KOJIMYECTBO CTPOK U CTOJIOIOB B Tabjuie A.

B i-it u3 caeAyIomumx n CTPOK COJIEPKATCH POBHO M CUMBOJIOB A; 1, ..., Ajm.

lapanTupyercs, 910 Kakiasi KjeTka Tabauibl — cuMBos ‘X’ miam nmdpa or ‘0’ mo ‘9°. Takke
rapaHTHPYETCs, 9TO B TaOJIUIE BCErIa BOBMOXKHO HAUTH XOTsI ObI OJIHY T'OPKY.

®dopmaT BbIXOAHbIX AAHHbIX

BriBeuTe e IMHCTBEHHOE T1€JI0€ YHICIO — MAKCUMAJIbHO BO3MOXKHYIO CYMMAPHYIO IIEHHOCTD BCEX KJIETOK
TOPKHU.

CucTtema oueHkun

Jlanuas 3aja4a CONEPKUT H IMOA3a1a4.

ITonzanaua | JdonoaanrenbHble orpaHnydenus | Banael | Heobxogumble noazanadn
0 [Tpumepnr 0
1 n=1 12 —
2 Her 3ab10KkMpoBaHHBIX KJIETOK 7 —
3 n,m < 50 25 0
4 n,m < 300 22 3
5 — 34 1,2, 4
MNpumepsbl
CTAHIAPTHHY BBOJ, CTAHIAPTHHY BHBOZ
4 4 19
5175
312X
1XX9
20X8
16 5
1X23X4
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

3ameyaHue

5 51715
X =14 X
a 1 X X 9
€ |2 00X ¥

IlepBoriit mpuMmep

511%
312
11X X
20 X

B mepBoM mpumepe, HaTpuMep, BO3MOXKHBI CJIEAYIONTNE TOPKU:

1.

Bribepem s = 3,e = 4. 3arem Boibepem (L3, R3) = (4,4) u (L4, Ry) = (4,4) (0603HAUEHO KPACHBIM
Ha nepBoM n3o6pazkennn). CymMmapHast IEHHOCTb KJIETOK 9TOil ropku pasHa 9 + 8 = 17.

Beibepem s = 1, e = 4. Barem Boibepem (L, Ri) = (1,1) aus Beex k (1 < k < 4) (o6osnaveno 3este-
HBIM Ha IepBOM u3o0paxkenun). CyMMmapHast EHHOCTD KJIETOK 9TOf ropku pasaa 5+3+142 = 11.

Bruibepem s = 1, e = 2. Barem Boibepem (L1, R1) = (1,3) u (Lo, R2) = (1,3) (obo3nateHo cuHuM Ha
nepBoM u306pazkennn ). CyMmapHast IIEHHOCTb KJIETOK 9TOi ropku — 19.

A crenmyrorue TopKu, HAIpUMED, HAM HE ITOXO/ISIT:

1.

Beibepem s = 1, e = 2. Barem Boibepem (L1, R1) = (1,4) u (L2, R2) = (1, 3) (0603HauEHO 3€/ICHBIM HA
BTOpOM H300pazkennn). Jlannasi ropka He MOJXOJAUT HOTOMY YTO He BBINoJHseTCs yeiaosue Ry < Ra.

Bribepem s = 4,e = 4. 3arem Boibepem (L4, Ry) = (1,4) (0bo3Haueno KpacHLIM Ha BTOPOM H300-
) ) )
paxkenun). JlaHHasi TOpPKa He TOJXOUT MOTOMY YTO B TOPKE COJEPIKUTCS 3a0JIOKMPOBAHHAS KJIETKA

(4,3).

Mozxmo IIoKa3aTb, YTO Cpeau BCEBO3MOXKHBIX T'OPOK, MaKCHUMaJIbHasl CyMMapHasd HEHHOCTH KJIETOK

Oyaer pasua 19.
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

3apada B. [1Ba pgepesa

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

TemupJjian, Kak HacTosiuil apyr, nogapui Jlumarny jBa jiepeBa. DTH JIepeBbs, OJHAKO, ObLIN He
OOBIYHBIMU JIEPEBBSIME, ¢ KOTOPBIMU BBl MOTJIA CTOJIKHYTLCS, 8 JIBYMsI HEOPUEHTUPOBAHHBIMU CBSI3HBIMU
rpadamu 6e3 nukaoB. Kaxmgoe u3 gepeBbeB COCTOUT U3 N BEPIINH, U BEPIITUHDI IEPEBbLEB IPOHYMEPOBAHDI
or 1 10 n.

Humam Beibpas Bepmuay v (1 < v < n), u nogsecus 0b6a jiepesa 3a 31y Bepiiuny. [locsie sToro on
onpeiesn 3Hadenne suby () — KOJMIECTBO BEPIINH B [O/JIEPEBE BEPIIMHBL T B IIEPBOM JIepeBe, U 3HAUEHUe
subg () — KOJIMYIECTBO BEPIIUH B MOJJIEPEBE BEPIIMHBL & BO BTOPOM Jiepese. [loToM oH onpeien pasruyy
JlepeBbeB, Kak KosmdecTso BepuinH & (1 < z < n), uro subi(x) > subsy(x).

Hamomunm, aTo noddepesom BepIIUHBI B HOABEIIEHHOM JIEPEBE HA3bIBAETCS YaCTh JIEPEeBa, COCTOAIIAS
13 TOi BEPIIWHBI, & TAK»Ke BCEX ee MOTOMKOB. Takum 06pa3oM, noddepego BEPUIUHBI I COCTOUT U3 TAKHUX
BEPIIHUH 7, 9T0 T 00sI3aTEILHO MPUCYTCTBYET HA IIyTH OT KOPHS JIEPEBa 10 BEPIIUHBI 1.

Humar 3axoren Jyis kaxk 1o Bepmmabl v (1 < v < n) HAllTH pashuyy J1epeBbeB, eCiiu MOJBECUTH 062
JepeBa 3a BepiuHy v. [lomorure emy B 9TOM!

®dopmaTt BXOAHbIX AAHHbIX

IlepBas cTpoKa TecTa comep:KuT omo nejoe uncio n (1 < n < 5-10%) — KomdecTBo BepIIuH B epese.

Hasee wuyr n — 1 ¢TpoK, KaxKiasi COIEPKUT JABa 1esbiX duciaa u 1 v (1 < u,v < n) — JIBe BepIINHBL,
KOTOpBIE COeIMHEHBI PEOPOM B TIEPBOM JIEPEBE.

Hasee uuyr n — 1 ¢Tpok, KaxKiasi COIEpPKUT JBa 1esbix duciaa u 1 v (1 < u,v < n) — JBe BepIIUHBL,
KOTOPBIE COEJIMHEHBI PEOPOM BO BTOPOM JIEPEBE.

dopmaT BbIXOAHbIX AAHHbIX

BriBesiure n 1esIbIx dncest depe3 npobes, Iie ¢-e YHCJIO PABHO Pa3Hule JTePEBbEB, €CJIU MIOJIBECUTH 06a
JiepeBa 3a BEPIIUHY 1.

CucTtema oueHKkn

ITonzamaua donosHuTE TbHBIE OTPAHUYEHUS Banabl | HeobxoauMble moa3agadmn
0 ITpumepnr 0 —
1 n < 2000 12 0
2 n < 100000 22 1
3 V kaxk0#t BepIuHbl He OOJIbINE JIBYX COCEIei 23 —
4 O6a jiepeBa ABJISIOTCH MOJIHBIMUA JIBOUMYHBIMU JI€PEBLIMUI 17 —
5 — 26 2,3, 4

HaHOMHI/IM, YTO IIOJHBIMU JABOMYHBLIMU JCPEBLAMU ABJIAIOTCA JAC€PEBbdd, I'/I€ KazK/lagd BEPIINHaA, KpoMe
JIMCTHEB, UMEET POBHO IIO JIB€ JJOYE€PHUX BEPHINH, a TaKKe BCE€ JIMCTbA HaXOAATCA Ha O,ZLHOI71 I‘JIY6I/IH€.
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
3 101
12
23
13
23
5 11102
14
2 4
32
35
31
23
52
4 2
3ameyaHue

B nepsom npumepe, Korja 06a jiepeBa MojIBEIIeHbl 3a Bepinuny 1, 3Hadenus suby OyayT paBHbl [3, 2, 1]
u 3HaueHust suby GyayT pasubl 3,1, 2]. Toabko jyist Bepimab 2 BbinosHsiercst suby(2) > sube(2), To ecTb
2 > 1, nostomy orset 1.

[TepBoe nepeso Bropoe nepeso

CrpaHuua 4 uns 14



XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

Sapauva C. lNonbd

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Bateip npuayman kak urparb B rofibd Ha opueHTHpoBaHHOM I'pade. Ho s sToro HykeH urpoBoit
OPUEHTHPOBAHHBIA rpad.
Hazosem opuentupoBanHbIil Tpad UTPOBBIM, €CIINU:

1. T'pad cocrout xorst ObI U3 3 BepIINH, T/e IepBas U BTOPas BEPIINHA SIBJISIOTCA KOHEYHBIMU, U U3
HUX HE UCXOJSIT HUKaKue pedpa.

2. U3 Bcex BeprmH, KpoMe KOHEIHBIX UCXOAT POBHO IO J(Ba pebpa (06a pebpa MOIyT BECTH B OJHY W
Ty K€ BEPIIHHY ).

3. U3 kax 1011 BepiinHbl B rpade CyIecTBYeT MyTh XOTs Obl B OJIHY U3 KOHEYHBIX.

Ha wurposom opumentupoBanuoMm rpade Barbip BbIOHpaeT CTApTOBYIO BEPIIHHY, OTIHYAIONLYIOCA OT
KOHEYHBIX BEPIIUH, B KOTOPYIO OH IIOJIOXKUT M#A4. Ternepb Barblp HaumHaeT OUTL IO MATY, [IOKa OH He
[OTIAJIET B OJHY M3 KOHEUHBIX BEPIIMH. TakK Kak BaTblp IJIOXO Urpaer, OH ObeT IO MsIy TakK, UTO OH
PABHOBEPOATHO MPOHAET IO OZHOMY U3 JABYX HCXONSIIMX PEGEp M HOIAJAET B BEPIIUHY Ky/a BEIET 3TO
pebpo. 9TO OH PABHOBEPOSITHO IOIAIAET B OJHY U3 ABYX BEPIIUH Ky/a BeIyT pedpa u3 9TOil BEpIIUHEI.

[TocrpoiiTe UrpoBoil OPpUEHTUPOBAHHBIN I'pad, cocrosduit u3 He Oojiee UYeM 1 BEPIINH, U BbIOepHUTe

a

B Heil CTapTOBYIO BEPHIMHY, YTO BEPOATHOCTH HONACTH B KOHEYHbIC BEPIIMHBI PaBHA = JUld HEPBON
b

KOHEYHOW BEPINWHBI U arp A BTOPOM.

@dopmaT BXOAHbIX AaHHbIX

Kazxaprit TecT comep:KuT HECKOJIbKO HADOPOB BXOIHBIX JTAHHBIX.

[Tepsasi cTpoka cojepxkut jBa neabix yucia t, n (1 <t < 100,33 < n < 100) — komyuecTBo HAGOPOB
BXOJIHBIX JTAHHBIX U MAKCUMAJILHOE KOJIUIECTBO BEPIIUH JJIsi KaXKI0ro Habopa.

[lepBasi u eMHCTBEHHAS CTPOKA KarKJI0I'0 HAOOPa BXOIHBIX JTaHHBIX COIEPXKUT JIBa IEJIbIX YUCIa a, b
(1< a,b<10%).

@®opmaT BbIXOAHbIX AAHHbIX

Jlst Kazkmoro Habopa BXOMHBIX JAHHBIX BBIBEAUTE rpad B ciemyomeM dopMmare.
B nepgoii crpoke jBa nesbix dncaa m, s (3 < m < n,3 < s < m) - KOJUIECTBO BEPITUH U CTAPTOBAsI
BepImnHa B rpade.
B cuepyrormux m — 2 ¢crpokax BbIBEJUTE 10 JBa duciaa v;, u; (3 < i < m,1 < v, u; < m) - KOHEUHbIe
BePIMUHBI Pebep MCXOMSITNX U3 BePITUHBI 7.
a

BepositHOCTE TIOTIACTH B BEpIUHY 1, HAUMHAS C S, JOJKHA OBITH Pt
b
BeposiTHOCTD TTONIACTD B BEPIUHY 2, HAYMHASA C S, JOJKHA OBITDH P

Takxke B 3TOM rpade n3 KaxkJ0i BEPHINHDI JOJKEH ObITh MyTh JI0 XOTs Obl OJHOW KOHEYHOIA.

CucTtema oueHKkn

Jannas 3aga4da cojepxkut 10 mouzamad.
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga

Anmatbl, KasaxctaH, 2-3 despans, 2023

Iloazamava | n | JomosiHuresibHble orpaunvenusi | Banabsr | Heobxomumblie mmoazamayum
0 — [Tpumepnt 0 —
1 100 a+b=4 10 —
2 100 a+b=32 10 —
3 50 a+b=2% 10 —
4 33 a,b <15 10 —
5 64 — 10 —
6 50 — 10 5
7 36 — 10 6
8 35 — 10 7
9 34 — 10 8
10 33 — 10 1,2,3,4,9
MNpumep
CTAHIAPTHHY BBOJ, CTAHIAPTHHY BHBOZ
4 100
11
12
13
23

N, >R, DD, DNDPDdPE W
W oo W NN WWDdWNDW
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

3apgaya D. Atombil

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 3 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaii

Epxkan — Tpyo/00uBbIil yUeHbI Ha CBEPXCEKPETHOM sIJIEPHOM UCC/IeI0BATEILCKOM 00bekTe. Heman-
HO OH U €ro KOJUIErH CJIeJIaJli PEeBOJIIIIMOHHOE OTKPBITHE TPeX HOBBIX 3j1eMeHTOB: Beshium|[Bs],
Dastarhanium[Da] u Kumysium[Km|. OHI BBIIBHHY/JIM TEOPHIO, YTO DEAKIUs SIEPHOIO CHHTE3a, BbI-
3BaHHas O0BEJIMHEHNEM BCEX TPEX 3THX JEMEHTOB, IPUBOJAUT K OTPOMHOMY BBIJICJICHUIO YUCTONH U «Oe3-
OIIACHOW» IHEPIUU.

Vzonsnust 3TUX 3J€MEHTOB BO3MOXKHA TOJIBKO BHYTPHU CIelUaabHOil TpyOku. B HacTosmiee Bpemst
CYIIIECTBYEeT POBHO N QTOMOB KaXKJIO'O THIIA 3JIEMEHTOB, U Mbl 3HAEM HMX KOOpAWHATHI. MaHumympyst
MArHUTHBIMU TIOJIIMHU, YYEHBIE MOI'YT BBIOMpATh, KaKue TpU aroma o0beuHuTh. OHAKO €IMHCTBEHHOM
crabusibHOl peakiueii siBisiercst [Bs| — [Da] — [K'm], umeHnHo B TakoM nopsijike. B 4acTHOCTH, IIyCTh T,
y, z 6ynyr koopaunaramu Beshium|Bs|, Dastarhanium[Da] u Kumysium[Km], cOOTBeTCTBEHHO, BHYTPU
TpyOKu. YT0OBI CPOPMUPOBATH YCTOWINBYIO KOMOWHAIIUIO, JOJIXKHO BBITOIHATHCS ¢ < Yy < z. O6parture
BHUMAaHUE, 9TO OCTAJbHbIE ATOMBI BHYTPH TPYOKHM HUKAK HE B3aMMOJEHCTBYIOT ¢ BLIODAHHBIME TPEMSI.

Beixo/Hast SHEPrusi peakIui B OCHOBHOM 3aBUCUT OT ypOBHs sHepruu aroMma Dastarhanium|Da). Oxu-
JlaeMasi BBIXOJIHAsI SHeprusi jyist Kaxkjoro aroma Dastarhanium|[Da] B peaknum 3ajaeTcst 3HAYCHUSIME
C1,C2,...,Cp. B pe3ynbTaTe peakiinu BCe TPU BBIOpAHHBIX aToMa paspyimaioTcs. [loce 3Toro Mbr MoOXKeM
[OBTOPSITH CTPOUTH PEAKIIMU C OCTABIIUMUCS aroMaMu. IToObI MOJrOTOBUTH OTYET O KPYITHOMACIITAO-
HOM Ipou3BoOjicTBe, EprKaHy mopydeHo BbIOparh, Kakue komounanuu Beshium|Bs|, Dastarhanium|[Da) u
Kumysium|[K'm| Hy?KHO UCIIOJIb30BATH B PEAKIIUX TAKUM 00Pa30M, 4T00ObI MAKCUMU3UPOBATH CyMMAPHYIO
BBIXO/IHYIO 9HEPIHIO.

(DopmaT BXOAOHbLIX OAHHbIX

B mepgoii cTpoke BxomHoro daitna mano oaHo nesoe uuciao n (1 < n < 10%) — KomudIecTBo aToMOB
KaXKJIOr'o U3 THIIA.

Bo BTOpPOIT CTpPOKe cofep:KaTes n IeabIx umces by, by, - -+, b, (1 < b; < 10%) — KoopauHATHI ATOMOB
Beshium[Bs].

B Tperbeil cTpoke cojeprKarcs n nenbix umcen ki, ko, -+, ky, (1 < k; < 10%) — KoopamHaTh aTOMOB
Kumysium[Km).

B 4eTBepToii cTPOKe cojiepKaTcs n Heabix unces di, dg, - - -, dp (1 < d; < 10°) — KoopauHATHI aATOMOB
Dastarhanium|Dal).

B nsaToii cTpoKe comeprKaTcsa n UENIbIX GHCe €1, C2,- -+, cn (1 < ¢ < 107) — oxnmaemas BbIXOIHAS

sHeprust Jyist Kaxkjoro Dastarhanium[Da] aTtoma.

@dopmaT BbIXOAHbIX AAHHbIX

BriBeuTe 0HO TeI0€ 9UCIO0 — MAKCHMAJIBHO BO3MOXKHYIO CYMMAapPHYIO BBIXOTHYIO SHEPTHUIO, KOTOPYIO
MOZKHO TOJIYYUTDH JIJIS 33/IaHHBIX KOOPJIUHAT aTOMOB.

Cucrtema oueHKun

Jlanmaas 3a/1a9a COEPKUAT 7 MOI3a,1aM.

Ilopzamaua | domosHuresnbHble orpaunyenus | Baanbsl | HeobxomuMble mmoazamayum
0 [Tpumepsr 0 —
1 n=3 9 —
2 di=do=---=d, 8 —
3 ki > b;uk; > dj nnaseex 1 <i,5 <n 11 —
4 cip=cg=--=c¢cp=1 11 —
5 n < 300 12 0,1
6 n < 2000 12 5
7 — 37 2,3,4,6
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

MNMpumepbl

CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ

3 4
1410
124
134
232

4 19
2218
4 10 10 4
2310 8
6 535

3ameuvaHue
B nepBom npumepe oobeaunsieM: by —dy — k1(1 —1—1) u bg — d3 — k3(4 — 4 — 4).
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
Anmatbl, KasaxctaH, 2-3 despans, 2023

3apayva E. VIrpa Ha pgepeBe

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ecte nepeBo cocrositiiee u3 n BepiiuH u n — 1 pebep. JIBa urpoka urpaioT B UI'Py Ha 9TOM JepeBe.
[lepBobIit UTPOK UT'paeT KPACHBIM I[BETOM, BTOPOU — CUHHUM. VI3HAYAIbHO y KaXKJIOI'0 UT'POKA €CTh POBHO
OJIHA BEPIIHHA €ro I[BeTa. A Bce ocTabHbIE BEPIINHBLI — HelTpasbHble. VIrpOKU XOIsT 110 0Yepeu, CIIEpBa
HadYMHAET HepBbIii urpok. OIUH X0/ IPOUCXOINUT CJIELYIOIIIM 0Opa30M:

1. Mrpok Beibupaet Jitobyo HEUTPAJIBHYIO BEPIIUHY, KOTOpast SBJISETCS COCE/IOM OJTHON U3 €ro BEPIIUH.
2. Buibpannas BepIinHa KPACUTCS B I[BET 3TOTO UI'POKA.

3. Bce cocenu BoIOpaHHON BEPIIMHBI KOTOPBIE MPUHAJICKAT APYTOMY UI'DOKY TAKXKE KPACATCS B IIBET
3TOT'0 UTI'POKA.

Ecyin urpok He MOXKeT ciesiaTh X0, OH mpoiryckaer ero. OHEU MPOJOJIXKAIOT UTPATh JI0 TEX IMOP, IMOKA
y XOTs ObI OJHOTO UI'POKA BCE €Illeé eCTb XOJ. 3aMeThTe, UTO UI'POKAM 3allpelraeTcs IPOIYyCKAaThb
XOIbI.

Mo>KHO MOKa3aTh, YTO UIPa KOIJa-Iub0 3aKOHIUTCS. B KOHIE UI'PhI KaXKJblii U3 UI'POKOB CUUTAET
KOJIMIECTBO BEPIIHH ero 1Bera. [JobexKaaeT ToT, y KOTOPOTO OKaXKeTCsI OOJIbINE BEPIINH.

Ajmyibxan u BareipxaH urpaju B 3Ty HUIPY Kakoe-TO BpeMsi. AujbxaH ObLI MEPBBIM HTIPOKOM, a
Barbipxan BrOopbiM. B 0MH MOMEHT MM CTaJI0O CKYYHO UI'PATh W OHM IOIPOCUINA BAC W BAIIErO Apyra
JlaHusipa IPOOJIKATE UI'PY BMECTO HUX. Bbl Oymere urpath 3a AnuibxaHa, a Jlanusgp Oyjer urparsb 3a
Barvipxana. Ilpu 3ToM OHM rapaHTHUPYIOT, YTO ceiidac Xoa A aujbxaHa.

Ajmiibxan u BareipxaH urpasm pajiud Becesibsl, O9TOMY MOIJIM COBEPIIATH XOJbI HE CAMBIM OITH-
MaJbHBIM criocoboM. Ho Bbr m Bamm japyr danusip HaCTpOEHBI pemmuTebHO Ha 1mobemay u BbI oba Oyaere
COBEPIATH CaMble OIITUMAJIBHBIE XOJIBI.

WsBecTHO, 9TO TaKOil MCXOM COOBITHI TMOBTOPSIICS ¢ JHEH moapsia. A mMmenHo, Aquiabxan u BaTeipxan
HaYMHAJIN UTPATh, JOBOIMIN UIPY 10 KAKOTO-TO HE3AKOHYEHHOI'O COCTOSHUSI, U II€peIaBail UI'PY BaM U
Bamemy apyry lanusipy. VI KaxKaplit JIeHb BBl 3allMCHIBAJIN KOHEUHBIN PE3Y/IbTAT UTPHI Ha OyMary.

Kakue ¢ pesynbraToB BbI 3amucasim?

®dopmaT BXOAHbIX AAaHHbIX

B nepgoii crpoke BxogHOro daiiia 1ano oaHo 1enoe duciao n (3 < n < 105) — KOJIMYECTBO BEPIIHUH B
nepese.

B nociiesyronux n — 1 crpokax sanucanbl mapbl nesbix aucest (ug, v;) (1 < ug, v; < n, u; # v;) — pebpa
JepeBa.

B cremytomeit cTpoke comepKuTes onHo mestoe dncio q (1 < ¢ < 10%) — konmdgecTso mHeit.

CocrosiHre UTrPhI Ha i-# JIEHb 3a/1aeTCs JBYMsT CTPOKAMHU.

B mepBoit cTpoke JaHO OJHO ILeJI0€ YUCJIO 77 U POBHO T IEJBIX 9UCET (Pi1,...,Diy;) — KOIHIECTBO
KPACHBIX BepIINH I ux HoMepa (1 < p; ; < n).

Bo BTOpoii cTpoke B anasormdHoMm dopMmare JaHO OHO IIeJ0€ YHCIO b; U POBHO b; IEILIX YHCE
(Qi1s---1qip;) — KOJMIECTBO CUHUX BepIIHH U uX HOMepa (1 < ¢ < n).

FapanTupyercs, 4To Bee 1; + b; 33 JaHHbIX BePIINH PA3JIUYHbI U JJAHHOE COCTOSIHUE MOJIy9eHO B PE3YJIb-
TaTe urpbl AnmibxaHa u Bareipxada. ['apanTupyercs, 9To cymMmMma 1; + b; 10 BceM JIHsIM He IIPEBBIIIaeT

3 x 10°.
@dopmaT BbIXOAHbIX AAHHbIX

BeiBesure poBHO ¢ cTpOK. B i-if u3 HUX BBIBeJUTE KOHEUYHBIN cueT i-il urpel B hopmare a : b, rjie a
COOTBETCTBYET KOJUYIECTBY KPACHBIX BEPIINH U b COOTBETCTBYET KOJMIECTBY CUHUX BEPIIIHH.

Cucrtema oueHkn

Jlannas 3aja49a COJIEPKUT 7 TOA3a1a4.
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XIX MexgyHapogHas MayTbIKoBCKasi oiMMnuaga
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IToazamaua donosHuTETbHbIE OTPAHUYEHUST Banabr | HeobxoguMeblie 1moa3s:
0 [Tpumepnr 0 —
1 u; = 1,v; =1+ 1, Anquibxan u BaTeipxaH He COBEPIIAJN XOIO0B 9 —
2 u; = 1,v; =1+ 1, Anuibxan u BareipxaH He COBepIIAIN XOJI0B 13 —
3 n,q < 10 11 0
4 q =1, Aguibxan u BaTeipxaH He COBepIIAIN XOIOB 14 —
) Anmibxan u BarelpxaH He coBepIIan XOI0B 20 1,24
6 qg=1 17 4
7 — 16 3,5,6

B nonzamauax 1, 2, 4, 5 rapaHTupyeTcsi, YTO BO BceX aHAX Aauiabxad m Barbipxan He
COBEPIIAJIN HUKAKUX XOJ0B. 9TO O03HAYAET 4TO BbI u JlaHuAp urpaere B Urpy CaMOCTOATEIHBHO
c camoro HavaJia. B aTux moazajijadax BO BCeX JIHSIX BBINOJIHsIeTcH 1; = b; = 1.

MNpumepsbl

CTaHZAPTHHHE BBOZ CTaHOAPTHHE BHBOZ,

a N O bW
g = O O,
= 01 O =

w o1 w

12

N OO

NN, R, PR O ONEE OO DNNERE PO WL, P, BRNEWRE PO
O W N

N OV =, 01N

4
1

3ameyaHune

PaccmoTpum mepBolit JIeHb U3 [IEpBOTO TPUMEPA.
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@/‘\1 a
I3

Mznauanabaoe cocrosiHme UTpbI

st Bac onrTuMaJ ibHO BeIOpaTh Bepiuny 6. Jlanusp Ha cBOeM X0y 00si3aH BLIOPATH BEPIIUHY 2.

./O\ | ./Q\ |
b
/ \? / \f Bur BeiOpasin Bepruny 6, a lanusp

BBIOpAJT BEPIIUHY 2

Teneps BbI MOXKe€Te BbIOpATH BepIuHY 1 U JIOMOJHUTEJBLHO OTBOeBaTh BepmnHy 2 y [lanusipa. Y
Jlaruspa yke HeT XOIO0B, IIO9TOMY OH Oy/eT HMPOIYCKATDH /10 KOHIA WIPHI.

./Q\ | ./Q\ |
2
/ \r / \r Bur BeiOpasn Bepruny 1, lanusp

IIPOILYCTHJI XOJI, BbI BHIOPAJIN BEPIIUHY 4 U UIPa 3aKOHYEHA CO CIeTOM D : 1

Tak>ke BO3MOXKHO U COCTOsIHWE UTPBI, Korya y /laHusipa BoBce HET BEPINMH CBOEro ImpeTta. B jaHHOM
ciay4dae lanusp OyeT MpoIycKaTh BCe XOJIbl, U Urpa OyaeT 3akoH4YeHa co caeToMm 6 : 0.

M‘w a
S

Bropoit ners u3 mepsoro mpumepa

Takoe MOXKeT TOJyIUThCsT ecau AnuibxaH u BarTbipxan Hadaaun ¢ BepmuH 3 u 2, U AjuibXaH Ha
[IEPBOM XOJ1y BbIOpaJs Beprmay 1.
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M‘w £
o 7 /\f
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3apava F. VlccnepoBaTtenn

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 4 ceKyHBI
Orpanudenne 10 MAMSTH: 512 merabaiir

'pynma ucciieroBaTeseit 0OHAPY?KMJIa HEU3BECTHYIO IJIAHETY B HAINEH TaaKTHKe.

OHUE U3yYaroT JAPEBHIOK [MBUIN3AIIAI0, KOTOpasi obnuTaja Ha 3Toi miaHeTe. V3BeCcTHO, UTO CyIIECTBO-
BaJIO N TOPOJIOB. Takike MeXK Iy STUMHU TOPOJAMHI CYIIECTBOBAJIO M JBYCTOPOHHEX mopor. Kaxkmast mopora
CYIIIECTBOBAJIA B OIPEICICHHBIN TPOMEYKYTOK BPEMEHH. -5I JOPOTra COSIMHIA TOPOJA ; U b; TOJTBKO B IIe-
PO/ C ¢;-it TI0 d;-# TOJT, BKIIOYNTENBHO. BO3MOXKHO, 9TO MEXK Ty TMApoii TOPOJIOB CYIECTBOBAIO HECKOIBKO
JIOpPOr B OJIHOM TOJLY.

[Tepen nccnemoBaTesTMu BOSHIKIIO ¢ BOIPOCOB. KaxKIbIit BOITPOC COCTOSIT B TOM, 9TOOBI OMPEIETUTD
CKOJIBKO CYIIECTBOBAJIO k B IIPOMEXKYTKE C [; 10 T'j, BKJIOUATEIHHO, YTO MOXKHO OBLIO JOUTH C TOPOJIa T;
B TOPOJL ; TIO JTIOPOTaM cyImecTBoBaBiieM B rox k. [lomorure mccreqoBaTeisyM HaAUTH OTBET HA KAXKIbIH
U3 9TUX BOIPOCOB.

®opmaT BXOAHbIX AAHHbIX

B nepBoii cTpoke BxoHOTO daiiia JaHbl Ba neabx ancaan um (2 < n < 77777, 1 <m L 77777) —
KOJITYECTBO TOPOJIOB U KOJIMIECTBO JIBYCTOPOHHUX JIOPOT.

B mocremyomux m cTpoKax 3almcaHbl [0 9eThIpe MeIbIX Iucia a;, b, ¢; u d; (1 < a;,b; < n,a; # b;,
1 < ¢; < d; <10%) — HOMepa ropojioB, KOTOPLIX COGJIMHSACT -5 TOPOTa, H HPOMEXKYTOK I'OJIOB, B KOTODBIE
CyIIECTBOBAJIA JAHHAS JTOPOTA.

B caenyroreit crpoke cosepkuTest oHO 1estoe ducao g (1 < ¢ < 77777) — KOJIM9IecTBO BOIPOCOB.

B mocieyommx ¢ cTpokax 3alicaHbl 110 9eThIpe MEJbIX YUCTa Xy, Yi, I u r; (1 < @y, y; < n,x; # v,
1<, < < 109) — HOMepa I'opoJIoB U IIPOMEXKYTOK I'0JIOB 4-I'0 BOIIPOCA.

@®opmaT BbIXOAHbIX AAHHbIX

BriBenure poBHO ¢ Umcesn B OTIAENbHBIX CTPOKaxX. B i-il m3 HUX BBIBeAWTE KOJUIECTBO k C l; 10 T;,
BKJIIOYUTEJIBHO, YTO MOXKHO OBLJIO JIOWTHU C TOPOJia T; B TOPO Y; MO JOPOraM CYIIECTBOBABIIEM B O K.

Cucrema oueHkun

JlamHast 3a1a17a COMEPXKUT 7 TMOA3ATAM.

Ilonzamaua | JlonosiHuTeabHBbIE orpannydeHus | Bamnbl | Heobxomumbie nmoa3agadu
0 [Tpumepnt 0 —
1 n,m,q < 100, d; < 100, r; < 100 5 0
2 n,m,q < 3000, d; < 3000, r; < 3000 7 1
3 m=n—1,a,=4b=1+1 12 —
4 d; = 10° 16 —
b ll =T; 12 —
6 n,m,q < 40000 27 2
7 — 21 3,4,5,6
MNpumep
CTAHIAPTHHY BBOJ, CTAHIAPTHHN BHBOZ
4 4 3
1225 3
2314 2
3423
4244
3
1315
4224
1436
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3ameyvaHue

Pacemorpum npumep. Bo Bropom rojy cymecrsopasin goporu 1 — 2, 2 — 3 u 3 — 4. CenoBaresibHO, B
9TOM IOy OT JII0OOr0 ropojia MOXKHO 6bLIO J0OpaThCs JI0 JIFOOOI0 JPyroro.

Mezxmy mapoit roposoB 1 u 3 He CyIIecTBOBAJIO MPSIMON TOPOTH, OJHAKO MOYXKHO ObLIO J100paThCs U3
OJTHOTO B Jpyroit o MapmpyTy 1 — 2 — 3 BO BTOPOM, TPETHEM U YETBEPTOM T'OJLY.

Mezxmy mapoit roposioB 4 u 2 cyiiecTBOBajI IyTh 10 MapiipyTy 4 — 3 — 2 BO BTOPOM U TPETHEM TOLY,
a B YETBEPTOM IOy MEXKJy HUMH CYIIECTBOBAJIA MIpsiMasd JIOPOTa.
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