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Problem statements

A. Golfilliard

Time limit: 1 second
Memory limit: 256 megabytes

The programmer Petya, after a devastating loss in golfilliard, decided to
create a program that could calculate how to hit the white ball so that the
center of colored one hit exactly in the center of the pocket.

Of course, in his virtual golfilliard game, friction and air resistance are com-
pletely absent, the collision of the balls is absolutely elastic, and the impact on
the white ball is flat.

A
b

Input
The first line contains the coordinates of the center (X;, Y;) of the white ball.
In the second line — the coordinates of the center (X, ;) of the colored ball.
In the third line — coordinates (X3, Y3) of the center of the pocket. All numbers
are integers and range from -1000 to 1000.

Radiuses of the balls are the same and equal to 1.
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Output
Output the angle « in degrees relative to the X-axis counterclockwise, in the
direction of which the white ball should be hit (0 < « < 360). Output the
answer with an accuracy up to fourth order.

It is guaranteed that the answer exists.

Example
standard input standard output
2 2 45.0000
75
12 5
Note

In a flat shot, the ball being hit slides without any rotation before it hits the
object ball.

B. The librarian-robot

Time limit: 1 second
Memory limit: 256 megabytes

The library has hired an artificial intelligence-equipped robot to move
books from shelf to shelf. It can perform only one action — remove any num-
ber of consecutive books from shelf A and place them to another one (besides
the shelf A, there are K shelves numerated from 1 to K). All remaining books
on shelf A are then compressed, i.e. moved to one side.

The robot did a good job the day before and the shelf A is empty now.
However, today another batch of books was brought to the library and placed
onshelf A. Each book is marked with a number, indicating which shelf it should
be moved to. You are asked to develop a program that will compute the least
number of actions to move all the books into their corresponding shelves.

Input
The first line contains integer 1 < N < 200 — a number of new books.

The second line contains integer 1 < K < 200 — a number of different
shelves that are numbered from 1 to K.

The third line contains N space-separated integers ay, a,, ...,ay — shelf
number of the given books.
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Output
Your program should output one integer — the minimal number of robot's ac-
tions to place books to corresponding shelves.

Note
The scores for each subtask are awarded if and only if all tests for that subtask
and its required subtasks are successfully passed.

Subtask | Add. constraints | Score | Req. subtasks
1 K< 7 —
2 K<2,N<20 8 1
3 K<?2 14 1,2
4 N,K<10 6 —
5 K<10 25 1,2,3 4
6 None 40 1,2,3,4,5
Example
standard input standard output
6 3
3
211312
Note

In the example the robot first puts the 4th book on shelf 3. Then books with
indexes 2, 3, 4 on shelf 1. Then books with indexes 1, 2 on shelf 2.

C. I'm the Map

Time limit: 1 second
Memory limit: 256 megabytes

Dora the Explorer borrowed books from the library. And now she had fin-
ished reading and need to return them before the library closes. But here's the
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problem — Dora doesn't know the path to the library from the place where she
IS now.

Dora needs your help. There is the Map in her backpack. Say «Map!» and
find a path to the library.

The Map is an undirected tree, the root of this tree is place where Dora is.
Each vertex is numbered from 0 to n — 1. Consider two functions:

1. f(x), which takes a vertex number and returns a vertex number equal to
X @ p[x] modulo the tree size, where p[x| is the parent x. The parent of
the root is the root itself.

2. g(x) takes a vertex number and returns a vertex number equal to x | p[X]
modulo the tree size.

The address (number of vertex) of the library can be calculated as follows
f(g(f(g...(x)...). These functions alternate and are executed k times in total. The
functions’ chain starts with the function f (which means that the most outer
function is the function f).

Please, help Dora to find the shortest path to the library.

Input
The first line contains three numbers n, k,s — the number of tree vertices,
the number of function iterations, and the number of vertex where Dora is.
(0<n<10%50<k<10"8,0<s<n)

Next n — 1 lines contain edges through pairs of vertex numbers a and b
(0<a,b<n)

The last line contains one number x - the number of the starting vertex of
functions’ chain.

Output
On the first line print «Map!» without quotes.

On the second line print the path (space separeted numbers of vertices)
from the root to the library.

Note
All tests are scored independently.
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Examples
standard input standard output
722 Map!
01 2
51
16
20
2 4
23
6
736 Map!
4 3 6213
21
01
31
26
25
4
Note

1. a® bis a bitwise XOR of two numbers.
2. a| bis abitwise OR of two numbers.
3. Treeis an acyclic connected graph.

4. Tree size is the number of vertices in the tree.

D. A game for the gamer-student

Time limit: 1 second
Memory limit: 256 megabytes

Many IT students like playing computer games.

The teacher of programming suggested the following game: there is a
2 x N field (two rows of N cells) populated with monsters in some cells.
You have only one ability: in one move to burn three consecutive cells to the
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ground; the monsters in those cells die. So in one turn you can either burn a
vertical row of two cells, or a horizontal — of three (or less if you burn at the
edge of the field).

Of course, the teacher expects you to write a program that will completely
clear the field of monsters in the least number of moves.

Input
The first line contains a single number N (0 < N < 3-109).

The second line contains integers: the first number k; (0 < k; < N) — the
number of monsters in the first row, the next k; numbers contain the numbers
of cells (in ascending order) in which the monsters of the first row are located.

The third line contains integers: the first number k, (0 < k, < N) — the
number of monsters in the second row, the next k, numbers contain the num-
bers of cells (in ascending order) in which the monsters of the second row are
located.

Output

Output a single number — the smallest number of moves needed to clear the
field of all monsters.

Note

Points for each subtask are awarded only if all tests for that subtask and the
required subtasks are successfully completed. Some subtasks may also re-
quire that all tests in the problem statement are passed. For such subtasks
the letter S is additionally indicated.

Subtask | Add. constraints | Points | Req. subtasks

1 k, =0 15 S
2 k, =1 15 1
3 k, =2 15 2
4 None 55 3




Problem statements

Examples
standard input standard output
5 2
3145
11
7 3
3127
4 2 347

E. Replacing characters

Time limit; 3 seconds
Memory limit: 512 megabytes

You need to process g queries over a string s of length n. The type of a
query is defined as follows:

1. Inthe substring s;s,,; ... S,_1S,, all occurrences of the character x are re-
placed with the character y, and all occurrences of the character y are
replaced with x.

2. Given a number j and a character x, the character x is inserted into the
string after s;. If / = O, the character is inserted at the beginning of the
string.

3. Giventwo numbers/ r,and a character x, one need to output the number
of occurrences of x in the substring s;s,,1 ... 5,15

Input
The first line contains an integer n (1 < n < 5-10°) — the initial length of the
string.

The second line contains a string of length n consisting of lowercase Latin
letters — the initial value of the string s.

The third line contains an integer g (1 < g < 2 - 10%) — the number of
queries.

Each on next g lines contains description of queries.

Z
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« A query starts with aninteger t (1 < t < 3) — its type.

« For the first type of query, the numbers /, r (1 </ < r < |s]) and the
characters x, y are given — the boundaries of the substring and the char-
acters to be replaced.

+ For the second type of query — the number /(0 </ < |s|) and the char-
acter x are given - the position after which the character is inserted and
the character to be inserted.

+ For the third type of query — the numbers /, r (1 </ < r < |s]) and the
character x are given - the boundaries of the substring and the character
whose number of occurrences needs to be counted.

It is guaranteed that all characters are lowercase Latin letters.

Output
For each query of the third type, output the number of occurrences of a given
character.

Example
standard input standard output

7 2
abacaba 3
5 3
3260b
337a
115ahb
20 a
318a

Note

The scores for each subtask are awarded if and only if all tests for that sub-
task and its required subtasks are successfully passed. For some subtasks, it
may also be required to pass all tests from the problem statement. For such
subtasks, the letter "S" is additionally indicated.
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Subtask | Additonal constraints | Score | Req. subtasks

1 1<n,g<1000 17 S
2 All letters can only be 13 -
equaltoaandb
3 All queries have t = 3 11 —
No queries have t = 2 19 3
5 None 40 S 1,234

F. The City View

Time limit: 1 second
Memory limit: 256 megabytes

The City is a checkered field of size N x M. Each cell has a tower (possibly
empty) of 1 x 1 x 1 cubes. If you look at the City from the right, you can see the
contours of N towers of height a;, a,, ..., ay (it turns out that g; is the height
of the highest tower in i-th row). If you look straight ahead, you can see the
contours of Mtowers of height by, by, ..., by, (b; is the height of the tallest tower
in j-th column).

Write a program that uses these pictures to calculate the smallest possible
number of cubes standing on the field.

Input

The first line contains two integers — Nand M (0 < N,M,N - M < 10°).
The second line contains N space separated integers — a; (0 < a; < 109).
The third line contains M space separated integers — b; (0 < b; < 10°).

Output
The program should output a single integer — the smallest possible number
of cubes standing on the board.

Note
Points for the first subtask are awarded independently.

Points for subsequent subtasks are awarded only if all tests for this sub-
task and the required subtasks are successfully completed. Some subtasks
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may also require that all tests from the problem statement be passed. For
such subtasks the letter S is additionally specified.

Subtask Add. constraints Points | Req. subtasks
1 n,m < 30; a,,bj<100 22 -
2 n,m,n-m < 10° a;, b; <1000 15 S, 1
3 a,,bj < 10° 15 2
4 None 48 3
Example
standard input standard output
34 9
313
3231
Note

Examples of the city view from above for a given test:

Front

|

Right —— 1 or 1

G. Magnets on the board

Time limit; 1 second
Memory limit: 256 megabytes

There are N magnets on the blackboard. Each magnet is numbered from
1 to N and has a string of text written on it, consisting of K lowercase latin
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characters. You want to impress your informatics teacher by finding out the
longest palindrome that is possible to compose with these magnets.

Input
The first line contains a 2 integers N, K (1 < N < 10% 1 < N-K < 10°) — the
number of magnets on the board and length of each string.

Then N lines follow. The line / (1 < i < N) contains the string with length K
written on the magnet /.

Output

Output a sequence of magnet numbers that form the longest palindrome.
Itis guaranteed that answer exists. If there are multiple answers, print any

of them.

Note

Points for each subtask are awarded only if all tests of this subtask and re-
quired subtasks are passed. Some subtasks may also require that all tests
in the problem statement are passed. Such subtasks are indicated with the
letter S.

Subtask | Add. constraints | Points | Req. subtasks
1 K=1 10 -
2 N<5 10 S
3 N <1000 35 S 2
4 None 45 S 23
Example
standard input standard output
55 1243
aabbb
cccbb
bbbaa
bbccc
XXXYY
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Note
A palindrome is a string that reads the same from left to right and from right
to left.

H. Schedule

Time limit: 1.5 seconds
Memory limit: 256 megabytes

On the planet A there are t days in a week. On this planet, there is a univer-
sity B with a pretty interesting schedule. The students of the university either
study all day or they have a day off. Also, all the students are very active: they
attend all the cultural events that take place on their day off.

The schedule of all n events for the next week is out today. Events can
last for several days. Each event schedule is represented as a string a ... a; of
zeros and ones of length t, where a; = 1 means that there is an event on i-th
day of the week, and a; = 0 means that there is no event on that day.

The university has a total of g groups, and their schedules look similar.
Thatis, itis represented as a string b, ... b; of zeros and ones of length t, where
b; = 1 means that the group studies all day on /i-th day of the week, and b; = 0
means that the group rests and students go to all the activities that take place
that day.

An event is considered attended by a group if the group goes to all days of
the event. Find out how many events each group will attend.

Input
First line contains three integers n, g and t — number of events, groups and
daysinaweek (1 <t<20,1<n,qg<10%.

Next n lines contain schedules of each event a; ... a; (a; € {0, 1}).

Next g lines contain schedules of each group of students b, ...b;
(bi € {Ov 1 })
Output
For each group of student output number of events visited by this group.

Note

The scores for each subtask are awarded if and only if all tests for that subtask
and its required subtasks are successfully passed. For some subtasks, it may
also be required to pass all tests from the problem statement. Such subtasks
is additionally marked with letter “S".
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Subtask Add. constraints Score | Req. subtasks
n,g <103 15 S
2 Groups free days 15 -
form a continuous segment
3 The days of the events 15 -
form a continuous segment
4 None 55 S 1,2
Example
standard input standard output
365 2
11011 0
01010 2
01110 3
00100 1
11001 0
10001
00000
10101
01010
I. Ring Road
Time limit: 1 second
Memory limit: 256 megabytes

In a big city there are n squares connected by m two-way roads. In this city
there can be no more than one road between any two squares. Also there is
no road starting and finishing on the same square.

The mayor of this city decided to build a new road connecting two squares
that would create exactly one new ring road consisting of the largest possi-
ble number of squares.

13
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It is guaranteed that there is a way to construct a ring road satisfying such
condition.

Help to find the amount of squares in the planned ring road.

Ring road is a closed chain of roads.

Input
The first line of the input data contains two integers n, m
(1 <n<10%1 <mc< min(@,m@) — the number of squares and
roads connecting them in this city.

Each of the next m lines contains two integers /,j (1 < /,j < n) — the roads
connecting the squares with numbers i/, j.

Output
Print the number of squares in the planned ring road as an output.
Building a new road must create one and only one new ring road.

Note
Each test is scored independently.

Subtask Add. constraints Points | Dependencies
1 There is no ring road in the city 30 —
2 None 70 -
Example
standard input standard output
55 3
13
15
23
2 4
35
Note

There are three squares in the constructed ring road — 2, 3 and 4.
14
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J. The Thought

Time limit: 3 seconds
Memory limit: 1024 megabytes

Once upon a time UFO crashed in Tuymaada valley. Sakha scientists got
a chance to study alien brain. Eventually, they discovered that the brain is
structured as follows:

* There are m layers of n neurons in each.

« Every neuron from j-th layer (0 < j < m—2) is connected to some neuron
from (j+1)-th layer, let's define this connection as «edge». Neurons from
layer j + 1 can be connected to any number of neurons from layer j, but
to only one neuron from layer j + 2 if it exists.

+ Each neuron has a weight &,
Scientists have also learned that the alien brain works in the following way:

- Signals (alien's thought) are generated in every neuron of layer j = 0 and
have value WY = 0.

+ Signal can propagate only from j-th layer to k-th, where 0 <j < k < m—1,
l.e. cannot propagate backwards.

+ As the signal propagates along the edge from neuron with weight a{ on
layer jto the neuron &' on layer j+ 1, a signal with value W + & - & is
propagated.

* The signal can also propagate from an arbitrary neuron a// from the j-th
layer to an arbitrary neuron af of k-th layer not along the edge (there may
be an edge, but it does not have to go along it) with penalty (k—)) - a// ie.
the value of the signal is increased by af af —(k—))- aﬁ where j < k.

* A signal to the neuron can come only from one other neuron.

The scientsts were surprised by the structure of alien brain and wandered
what was the maximum value of a signal that could reach the last layer?
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Input

First line contains two integers n,m (1 < n-m < 10°) — a number of neurons
in a layer and a number of layers correspondingly.

Each of the next n lines contains m — 1 numbers e, where e on row / and
column j means that /-th neuron on layer j is connected to e-th neuron on the
layerj+1(1 <e<n).

Each of the next n lines contains m numbers that correspond to the weight
of neuron & (|| < 10°).

Output
Your program should output the maximum value of a signal on the last layer.

Note

The scores for each subtask are awarded if and only if all tests for that subtask
and its required subtasks are successfully passed. For some subtasks, it may
also be required to pass all tests from the problem statement. Such subtasks
is additionally marked with letter “S".

Subtask Add. constraints Score | Req. Subtasks
1 1<n-m<103 11 S
2 All & monotonically 7 —

non-decreasing as J increases,
S ,
a4 < a" foranyi,/
3 All & monotonically 15 -

non-increasing as J increases,
d >a" foranyi,/

4 n="1 20 —

5 None 47 S, 1,2,34
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Examples

standard input standard output
2 54

120

0<j<m-1

The input of the second test from the statements is visualised here.
The maximum signal is reached at the neuron (0,2) with signal value
W3 = W3 4 a3 - a3 —2a9 = 0+ 100 + 20 = 120,
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Solutions

A. Golfilliard

Under physical assumptions, it follows from the problem statement that the
yellow ball after the impact will continue to move in the direction of the vector
formed by the centers of the two balls. We need to find the corner where we
need to send the white ball. To do this, imagine the final position of the white
ball centered at a point that will lie on the line formed by the center of the
yellow ball and the center of the hole.

You can calculate the desired position of the white ball at the moment of
impact using the following chain of formulas:

1. Get a vector in the direction from the hole to the yellow ball

d=00G— X5V, — Ya)

2. Convert the resulting vector to a unit vector:
¢= Xéaﬂ/é

3. Set aside two such unit vectors from the center of the yellow ball and
get the desired position of the white ball at the moment of impact

Q=X +2xX,Y,+2x%Y,)

Now we need to find the angle between the x-axis and the vector, the di-
rection of which is formed by the center of the initial position of the white ball
and the point Q. To do this, you can use the formula:

_ Yo=Y

B. The librarian-robot

The problem can be solved using dynamic programming.

Let dp[/][r] — the minimal number of operations, in which it is possible to
remove all books from the interval [/, r]. Obviously, for any / dp[/][/] = 1 is sat-
isfied.

Forl<r

« If a; = a,,;, then book / can always be removed along with book / + 1
(mentally «attach» book /to [+ 1):

dp[/[r] = min(dp[/[r], dp[l + 1][r])-
18



Solutions

* Ifa, = a,_;, then similarly:
dp[]r} = min(ap[][r], dp(f[r — T]).

« If a; = a,, then we can first clear everything in the interval [/ +1,r — 1],
and then get rid of / and r with one operation:

dp[/[r] = min(dp[[r], dp[/ + 1][r = 1]+ 1).

* In any other case we can split [/, r] into two parts [/, x] and [x + 1, r] such
that:

o a = a, = dpl[f]lr] = min(dp[][1], dp[l + 1][x — 1] + dp[x][1]), which
means we first clear everything in the interval [/+1,x— 1] and then
attach book /to book x.

o a = a, = dp[/[r] = min(dp/|[r], dp[f][x] + dp[x + 1][r — 1]), which
means we first clear everything in the interval [x+1,r— 1] and then
attach book r to book x.

The answer to the problem is dp[1][n].

C. I'mthe Map

The author's solution applies the binary lifting method to a function of one
variable.

First, we need to find the value of a composite function of the form f(g(x))
over the whole definition area, i.e. for each vertex. If kis odd, the value of f(x)
is additionally counted separately. This is done in O(n).

Next, a binary lift is done. Let up[i][j] — be the value of the chain of func-
tions from i-th vertex, where the composite function f(g(x)) is repeated 2 times.
There is the following relation: upli][j] = uplup[i][j—1]][/— 1]. Such preprocess-
ing will take O(n - log, ).

Then kis divided in half, since f(g(x)) is calculated for one iteration.

Then in O(log, k) the answer to the chain of functions is found as follows:
k is presented as the sum of powers of two, and for each power of two from
lowest to highest the value of the chain of functions from the current value of
X is determined.

For example, let k = 6. As a sum of powers of two, this is 4+ 2, so one will
need to make two iterations x = up[x|[1], x = up[x][2] and get the answer.
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Knowing the parent of each vertex, it remains to reconstruct the path from
the library to the root.

D. A game for the gamer-student

In the first subtask you only need to cover the first row with the least number
of 1 x 3 blocks so that all monsters are covered. This can be done greedily in
one pass: set aside a block from the leftmost monster, then set aside a block
from the leftmost unkilled monster, etc.

The second and third subtasks have one or two monsters each in the sec-
ond row — you can carefully consider the monster/monsters of the second
row and optimally cover them with blocks. And then greedily cover the first
row.

To solve the complete problem, we need to apply dynamic programming.

Let dp[/][x] — be the minimum number of blocks to cover all the monsters
living in the first / left vertical rows AND in the profile x — we can code the
profiles like this:

1. x =0 — empty profile,

2. x =1 — profile with one cell on top,

3. x =2 — profile with two cells on top,

4. x = 3 — profile of one cell from the bottom,

5. x = 4 — profile of two cells from the bottom.

Next you need to correctly make the transition from dp[i — 1][] to dpl[i]]],
depending on which cells the monsters are in.
The answer to the problem is dp[n][0].

E. Replacing characters

To solve the first subtask, it is sufficient to store the string explicitly. For
queries of the first and third types loop through the elements of substring and
for queries of the second type insert a character in the right position.

20
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For the third subtask for each letter we pre-calculate the number of
its occurrences on each prefix. Then the answers to the queries will be
px][r] — p[x][l — 1], where p[i][j] — the number of occurrences of character /
in the prefix of string s; ... s;.

To solve the second subtask, we can construct an implicit Cartesian tree
on the string. In each node, store the number a and b and a flag indicating
whether or not a and b were substituted for each other in the subtree. And we
need to use pending operations to query for character substitutions.

For a complete solution, we need to maintain a Cartesian tree for each
letter by an explicit key on the string indices where the corresponding letters
stand.

For queries of the first type, if x # y, we will use two split operations to
extract a subtree with indices from / to r in each of the Cartesian trees corre-
sponding to symbols x and y. Applying merge, we connect the tree with indices
x from /to r with trees with indices from 1 to /—1 and from r+1 to |s|, obtained
by split from the tree corresponding to y. Do the same with the tree y.

For queries of the second type, for all trees we extract a tree with indices
> /. And add 1 to all its elements, using pending operations, since all character
indices to the right of the inserted symbol will be shifted by 1. After that, insert
an element / + 1 into the x tree.

For queries of the third type, we will simply extract a subtree with the de-
sired indices and output its size. And join it back into one tree.

F. The City View

Consider an arbitrary value x: let a; = x for p values /, and b; = x for g values .

In order to minimize the number of cubes, we put towers of height x only at
the intersections of these rows and columns. It is necessary that for each row
and each column of this sample there should be at least one tower. Hence, the
smallest possible number of towers of height x will be min(p, g), and cubes —
x-min(p, q).

It remains to sum the number of cubes over all possible values of x.

To solve the first three subtasks, one can use a regular array to count the
values of p and g for all x (x < 10°).

For the fourth subtask, one can either do coordinate compression or use
a data structure like unordered_map in C++.

21



Solutions

G. Magnets on the board

We will consider the string y to be the reverse of string x if y can be obtained
from x by placing the letters in reverse order. Consider the example of a palin-
drome $,5,55 ... 5/_»5,_1S, Where s; (1 < | < [) — strings of the same length.
From the fact that the string is a palindrome, it follows that s; is the reverse of
S_i41 forany ifrom1to /.

Based on that, if the input contains a pair of strings s and S,e,erse then they
can be part of a palindrome by placing them in the opposite sides of the result-
iNg string — S.... Syeyerse- BY SPlitting the strings from the input into such pairs,
you can construct the maximum palindrome. It is also worth considering that
in the input strings, there may be those that are initially palindromes. And if
we made up a palindrome from an even number of strings, but we still have an
unused palindrome input string, then the answer can be improved by placing
it in the middle of the received answer.

Searching for s and S, Pairs can be done efficiently using a hash table
data structure.

H. Schedule

For the first subtask, it is sufficient to bruteforce for O(nqt).

To solve the second and third subtasks, for each group you need to main-
tain its left and right boundary in the two-dimensional array t x t and update
it like this:

void Update(
std::vector<std::vector<int>>& a, int x, int vy

) |
for (int i = x; i >= 0; --i) {
for (int j = y; j < a[x].size(); ++j) {
++al[i][3j];
by
}
¥

And then for each event also find its left and right boundary and output
all][r]; If group’s free days do not specify a continuous segment, then you can
update all its sub-segments.
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For a complete solution, it is sufficient to calculate the sum of the indica-
tors over all submasks of the mask:

for (int 1 = 0; i < t; ++1i) {
for (int mask = ©; mask < (1 << t); ++mask) {
if (!(mask & (1 << i))) {
events[mask + (1 << i)] += events[mask];

}

I. Ring Road

One needs to construct a graph of bridges for the given graph. Obtained graph
will be made of trees. Let's find the maximum diameter from that trees. The
answer will be greater than found maximum by 1.

Indeed, let there be a path between vertices / and j that doesn't contain a
bridge. Hence, adding an edge <i, j> will result in one more cycle. And if the
graph has only bridges, you can connect any vertices and get only one cycle.

J. The Thought

To solve the first subtask it is sufficient to carefully brute force in 0(n?m?).
When weights of neurons increase, one can use greedy algorithm and con-
sider only the previous layer and the maximum negative value on the first layer
where negative values appear, if any.
Next, let's note that:

Wi = W]+ alaf — (k—))a = W, + aaf — kal +ja] = (@), W, + J&)) - (af — k. ).

For transition from j-th layer to k-th, one can find the maximum scalar prod-
uct from previous vectors of type (&, W. + ja)) and vector (af — k, 1). This can
be done by maintaining a convex hull at such points. In the third subtask it is
enough to make it on stack and remove last points, since a; are monotonically
non-increasing.

For a complete solution one needs to use a search tree in order to calculate
a scalar product and use top-down traversal. |.e. separately maintain upper
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and lower hulls, for the leftmost point find scalar product and then use the
binary search to find maximum value. To update the hull one can use dynamic
convex hull — check if there the point above or below the hull that is needed
to be inserted. And then insert it removing some points left and right from it.

It can be tedious to implement this but one can turn y = alx + (W, + jd) to
linear functions and use Li Chao tree for finding maximum product.
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3agauunm

A. Tonbdunbapa

OrpaHunyeHme no BpeMeHM: 1 cekyHAaa
OrpaHuyeHne no NnamaTu: 256 merabant

MporpammucT MeTa nocne pasarpoOMHOro NPOUrpbIlLa B ronbhunbsaps pe-
LM CO3AaTb MPOrpaMmy, KoTopasi CMorfa 6bl BbIYMCANTb, B KAKOM Hamnpas-
NeHnn Hafo yaapuTb Nno 6esomy Lwapy, YTobbl LIBETHOM Lap nonasn TOYHo B
LIEHTP NYHKM.

KoHeuyHo, B ero BUpTyasnbHOM ronbdunbspie TPEHNE, Kak U COMpoTuB-
neHune BO3Ayxa, OTCYTCTBYHOT MOSIHOCTbIO, CTOSIKHOBEHME LLIapOB abCOOTHO
ynpyroe, 1 yaap no 6en1omy wapy aBaseTcs NA0CKMUM.

A
b

dopmaT BXOAHbIX AaHHbIX

B nepBoWt CTpOKe 3aAaHbl KOOpAMHATLI LeHTpa (X5, Y;) 6enoro wapa. Bo BTo-
POVt CTPOKe — KOOpPAMHaTbI LeHTpa (X5, Y5,) UBETHOro Wapa. B TpeTben cTpo-
Ke — KoopAMHaTbl (X3, Y3) UEHTpa Ny3bl. Bce yncna Uenble 1 nexar B Anana-
30He 0T -1000 go 1000.

Pafunychbl LLIapOB OAMHAKOBbI U paBHbI 1.
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dopmaT BbIXOAHBIX AAHHbIX

BbIBECTW yron a B rpagycax OTHOCUTENIbHO 0ck OX MPOTUB YaCOBOWM CTPESIKY,

B HanMpaBfEHNN KOTOPOro HeobxoamnmMo yaapuTb Genbir wap (0 < a < 360).

OTBET BbIBECTM C TOYHOCTbLIO He Xy>Ke 4-X 3HAKOB MOoC/ie 3anATON.
[apaHTMpyeTCs, 4TO OTBET CYLLECTBYET.

Mpumep BXogHOro 1 BbixoAHoro ¢aiinos

CTaHOApTHLIA BBOA CTaHAApPTHLIA BbiIBOA
2 2 45,0000
75
12 5
3amMmeyaHue

Mpu NNOCKOM yaape Lwap, N0 KOTOPOMY 6bHOT, 10 COyAapeHUs C NPULENbHBIM
LLIAPOM CKOJMb3UT 6e3 Kakoro-nnbo BpaLleHns.

B. Po6oT-6ubnuortekapb

OrpaHnyeHme no BpeMeHN: 1 cekyHaa
OrpaHuyeHue no NnamaTu: 256 Mmerabant

B 61M6aM0TeEKY ANS NepeHOoca KHUT C MOJSIKX Ha NOJIKY MPUHANN Ha paboTy
pOo60Ta, CHAGXEHHOIO MCKYCCTBEHHBIM MHTENNEKTOM. OH MOXKET BbIMONHATb
TONbKO OAHO AEVCTBME. CHATb K060 KONMYECTBO CTOSLLUMX MOAPAL KHUM
C NOSIKN A 1 NepemMecTUTb KX Ha ApYryrto Nonky (KpomMe noskun A B 616Mo-
Teke MMeeTca elle K Nonok, BCe 3T NMOJIKK NPOHYMEPOBaHbI Ynuciamm oT 1
10 K). Bce ocTaBLUMECSt KHUMM Ha MOJsiKe A Mocsie 9Toro YroTHAKOTCSA, TO eCTb
CABUrar0TCH B CTOPOHY NEBOrO KOHLA MOJIKK.

HakaHyHe po60T xopolulo nopaboTtan 1 nonka A onyctena. Ho cerogHs B
BUONNOTEKY NPUBESM OYEPEaHYO NapPTUIO KHUT U MOMECTUAM UX Ha MONKY
A. Kaxkjast KHMra nomedeHa 4ncriom, 0603Ha4atoLMM, Ha Kakyro MosiKy OHa
[0MKHa 6bITb NepeMellieHa. HanuwmnTe nporpamMmy, pacCumTbIBarOLLYHO Hal-
MeHbLLIee KOIMYEeCTBO AENCTBUI, YTOObI MEPEMECTUTL BCE KHUMM C MOSKN A
Ha CBOW MOJIKK.

dopmaT BXOAHbIX AAaHHbIX
[MNepBas cTpoka coaep>Xnt uncio 1 < N < 200 — KONMYeCTBO NPUBE3EHHbIX
KHW.
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BTopasa cTpoka cogepxuT uncno 1 < K < 200 — KOnmM4ecTBO passivyHbIX
nosiok B 61bAMoTeke (KpomMe noskm A).

B TpeTben cTpoke 3afaHbl Ynucna a,, a,, ... ,dy — HoMepa Mook, Ha KOTO-
pble JOMKHbI OblTb NePeHECEHbI KHUTW, YCTAHOBIIEHHbIE Ha MOJKY A.

dopmaT BbIXOAHbIX A@HHbIX
BbiBeaMTE €ANHCTBEHHOE YMCNO — HaUMEHbLLIEE KONMMYECTBO AENCTBUI PO-
6oTa.

Cuctema oyeHNBaHUA
Bannbl 3a KaXkayro NoAsazady Ha4yMCNAKTCA TOSIbKO B ClyYae, ecnn BCe Te-
CTbl 4719 3TOW NoA3afayn 1 He06X0oAMMbIX NoA3aAad YCnewHo NponaeHsb!.

Nop3apauva | Aon. orpaHnyeHus | bannbl | Heo6x. noa3apaun
1 K< -
2 K<2,N<?20 1
3 K<?2 14 1,2
4 N,K< 10 -
5 K< 10 25 1,2,8 4
6 HeT 40 1,2,3,4,5

Mpumep BXoAHOro n BbixoAHoOro ¢aiinos

CTaHAApPTHLIA BBOA CTAHAAPTHbLIA BbIBOA

6
3
211312

3amMevaHwue
B nprmMepe cHavana poboT CTaBUT 4-t0 KHUIY Ha NOJKy 3. 3aTeM KHUM C UH-
nekcamu 2, 3, 4 Ha nosnky 1. 3aTeM KHUIMM ¢ nHgekcamm 1, 2 Ha Nonky 2.
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C. A —KapTa

OrpaHuyeHne No BpeMeHU: 1 cekyHAaa
OrpaHuyeHme no NamMaTu: 256 Merabant

[aue-nyTeleCTBEHHNLE HYXHO YCNeTb OTHECTU MPOYMTAHHbIE KHUTU B
HMONNOTEKY A0 €€ 3aKpbITUA. HO BOT He3aAauya, U3 TOro MecTa, KyAa NpuBeso
ee NnyTellecTBMNE, OHa He 3HAEeT CaMOro KOPOTKOro nNyTn K bubnuoTteke. Jdalle
HYy>KHa Balla NMoMOLLb. B eé prok3dake nmeeTcsa KapTa. Ckaxunte «KapTal» 1
onpegenuTe KpaTyanmim NyTb K OUGIMOTEKE.

KapTa cobor npeactaBAseT HEOPUEHTUPOBAHHOE AEepeBO, rAe KOpPHEM
[epeBa sABMSETCS TO MECTO, rae cenvac Haxoautca Hawla. Kaxaas Beplun-
Ha npoHymepoBaHa oT 0 4o n — 1. 3agaHbl ABe QYHKLNN:

1. ®yHKums f(x), KOTopast NPUHNUMAaET HOMEP BEPLLUNHBI 1 BO3BPALLAET HO-
Mep BePLUWHbI, PaBHbIW X @ p[X] MO MOAYNtO pa3mMepa AepeBa, rae plx| —
poanTenb X. CY4MTaETCH, 4TO POAMTENEM KOPHA SBNAETCA CaM KOPEHb.

2. ®yHKUMs g(x), KoTopas NPUHMMaET HOMEeP BePLLNHbI M BO3BpaLLIAeT HO-
Mep BepLUMHbI, PaBHbIN X | p[x] N0 MOAySIKO pa3mepa AepeBa.

Anpec 61bnmoTekn BbluncnseTca cneayrowmm obpasom: f(g(f(g... (x) ... ).
DYHKUMM YepeayroTCst U CYMMapHO BbINONHATCA k-pas. Lienouka hyHKUMiA
HaunHaeTcA ¢ DyHKUMK f (TO eCTb CaMON BHeLUHeN yHKUMEN SBNAeTCA QYHK-
umsa f).

Momorute [aLle HanTh BUGAMOTEKY M MOCTPOUTL KpaTHanLLIMIA MapLUpyT
[0 Heé.

dopMaT BXOAHbIX AaHHbIX
B nepBoit cTpoke 3agaHbl TpW Yncna n, k,S — COOTBETCTBEHHO, KONMYECTBO
BEPLLMH AepeBa, KOMYeCTBO hyHKLMIA B LIENOYKE U HOMEP BEPLLINHDI, e Ha-
xogutes Jawa (0 < n < 10% 0 < k< 10'8,0<s<n).

B cnegyrowmx n — 1 cTpokax 4yepe3 Mnapbl HOMEpPOB BEPLUMH a U b
(0 < a,b < n) onucaHbl pebpa.

B nocnefHei CTpoke 3af1laHO OAHO YMCIIO X — HOMEpP CTapTOBOW BEPLLMHbI
uenoykm dyHkumn (0 < x < n).

dopmMaT BbIXOAHbIX A@aHHbIX
B nepBoit cTpoke BbiBeanTe «Map!» 6e3 KaBblYeK.
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Bo BTOpOW CTpOKe BbiBeAMTe NyTb OT TOM BEPLLUMHbI, FAe HaxoauTes [lalua,
[0 61BNMoTekn. Homepa BepLUMH BbIBOAUTL Yepes npober.

Cnctema oueHMBaHUA
Bannbl 3a KaXablt TECT HAYUCNAOTCS HE3ABUCKMO.

MprMmepbl BXOAHOTO 1 BbIXOAHOIO ¢aiinos

CTaHAapTHLI BBOA CTaHAApTHLI BbIBOA
722 Map!
01 2
51
16
2 0
2 4
2 3
6
736 Map!

4 3 6 213
21

01

31

2 6

25

4

3ameuvaHue

1. a®b — aT0 NOOGUTOBAS OMepaLMs CNOXKeHUs Mo Moaynto 2 (XOR) uncen
anb.

2. a| b — aTo nobuToBast onepaums norudeckoro crnoxenns (OR) umcen a
nb.

3. [epeBo — 3TO aUMKIIMYHbIV CBA3AHHbIV rpad.

4. Pasmep fepeBa — KOIMYECTBO BEPLUMH B [epeBa.
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D. Wrpa gns ctyaeHTa-remmepa

OrpaHunyeHme No BpeMeHN: 1 cekyHAaa
OrpaHuyeHue no NaMaTu: 256 Mmerabant

MHorue IT-CTyAeHTbl NH6AT UrpaTb B KOMMbHOTEPHbIE UTPbI.

MpenofgaBaTesib MO NPOrPaMMUPOBAHUIO NMPEASIOKMST TaKyr UMPY: UMe-
eTcanone 2 x N (2 paga no N KNeToK), B HEKOTOPbIX KNeTKax KOTOPOro Haxo-
OSTCS MOHCTPbI. Y Bac €CTb TONbKO OflHA CMOCOBHOCTb: 3a OfIMH XOf CXKeYb
[0TNa TpU KNETKM, MAYLIME NOAPAA; MPY STOM MOHCTPbI B 9TUX KIIeTKax norun-
6atoT. [onyyaeTcs, 4To 3a OAMH XO[ Bbl MOXKETE CXeYb MO0 BEPTMKASbHbIA
pPAL4 U3 ABYX KNETOK, MO0 rOPU3OHTaNbHbIA — M3 TPEX (MM MeHbLLE, eCiu
CXKMraTb Ha Kpato nons).

PasymeeTcq, npenofaBaTtesb OXMAAET OT BaC HaMMCaHHYH NMporpamMmy,
KOTOpasa 3a HauMeHblee KOMMYECTBO XOLOB MOMHOCTbIO OYUCTUT none OT
MOHCTPOB.

dopmMaT BXOAHbIX AAaHHbIX
MepBas CTPOKa COAEPXKMUT egnHcTBeHHoe uncio N (0 < N < 3-10°).

BTopasi cTpoKa coaepuT Lenble yncna: nepoe uncno k; (0 < k; < N) —
KONMYeCTBO MOHCTPOB B MEPBOM pAdy, ClelyroLme k; Yicen cogepykat Ho-
Mepa KNEeTOK (B NopsAAKe BO3PACTaHMs), B KOTOPbIX HAXOAATCS MOHCTPbI nep-
BOro psafa.

TpeTbsa CTPOKa COAEPXKUT Lienble Yncna: nepsoe Ymcno k, (0 < k, < N) —
KONIMYeCTBO MOHCTPOB BO BTOPOM Psifly, CreaytoLme k, Yncen cogep>aTt Ho-
Mepa KNeTOK (B MOpsiAKe BO3pacTaHwms), B KOTOPbIX HAXOASTCA MOHCTPbI BTO-
poro psaga.

dopmaT BbIXOAHBIX AAHHbIX
BbIBECTU €NMHCTBEHHOE YMCIIO — HaMMEHbLLIEE KONMYECTBO XOA0B, HEOBXO-
JAMMOE ANA OUYUCTKM MOSA OT BCEX MOHCTPOB.

Cucrtema oyeHNBaHNA

Bannbl 3a Kaxayro noasagady HauMcnaTCA TONbKO B Clyyae, ecnn Bee Te-
CTbl ANsA 9TOM NoA3adadn U HeobxoAMMbIX NoA3afay YCMeLHO NPOMAeHbI.
[1ns HeKOTOpbIX NoA3aday MOXET TakxKe TpeboBaTbCs, YTOObI ObIN NPOR-
JleHbl BCe TeCTbl U3 ycnoBus. [1ng Takux noasagay AONOAHUTENbHO YKasaHa
oykBa Y.
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Nop3apauva | Aon. orpaHnyeHus | bannbl | Heo6x. noa3agauu
1 k, =0 15 Y
2 k, =1 15 1
4 Het 55 3
Mpumepsbl BXOAHOIO U BbIXOAHOrO ¢paiinos
CTaHAApPTHLIA BBOA CTAHAAPTHbLI BbIBOA
5 2
3145
1
7 3
3127
42347
E. 3ameHa cMmBOJIOB
OrpaHquHme MO BPEMEHMN! 3 CeKyHAbl
OrpaHuyeHve No namaTu: 512 merabant

Bam fgaHbl Ha4anbHOEe 3HaYeHne CTPOKM S ANIMHBbI N U g 3anpocoB. Bam
HY>XHO 06paboTaTb 3anNpoChl TPEX TUMOB:

1. HanopoTtpeske s;S;,q ... S;_1S, BCE CUMBOJIbl X 3aMEHAOTCA CMMBOJIAaMM
Y, @ BCe CMMBOJIbl y 3aMEHAKOTCA X.

2. [aHo uncno i u cumBon x. B CTpoky nocne s; BCTaBAAETCA CUMBOS X.
Ecnu i = 0, CUMBOJ BCTaBNAETCA B HAYano CTPOKM.

3. JaHbl Ba 4Mcna /, r v CUMBOA X. BaM HY>HO BbIBECTU KOMMYECTBO
BXOXAEHWI X B MOAOTPESOK S5y, 1 -.. S,_1S-
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dopmaT BXOAHbIX AAHHbIX
Mepsas cTpoka cogepxuT ymcno n (1 < n < 5-10°% — wadanbHaa gvHa
CTPOKM.

Bo BTOpPOW CTPOKE COAEPIKMUTCA CTPOKA M3 CTPOYHbIX NAaTUHCKUX BYKB
J/MHbI N — HaYanbHoe 3Ha4YeHne CTPOKM S.

B TpeTber cTpoke gaHo ymcno g (1 < g < 2-10°% — konndecTso 3anpo-
COB.

B crnefytoLmx g CTpoOKax COAEPXKMUTCA ONMCaHme 3arnpocos:

+ Kaxkablin 3anpoc HaumHaeTes ¢ uenoro umcna t (1 <t < 3) — tuna
3anpoca.

+ [1ns 3anpoca nepBoro Tmna ganee aaxbl yvcna ,r (1 < /1 < r < |s|)
M CUMBOSbI X, ¥ — COOTBETCTBEHHO, FPaHuLIbl MOAOTPE3Ka 1 CUMMBOSIbI,
KOTOPbIE HYXXHO 3aMEHUTb;

- [Ins 3anpoca BToporo Tina — ymcno i (0 < / < |s|) u cumBon X — cooT-
BETCTBEHHO, MO3WLMA, NMOC/e KOTOPO BCTAaBAAETCA CUMBOJ, W BCTaB-
NAEMbIA CUMBOJT;

+ [ins 3anpoca TpeTtbero Tuna —uncna l, r (1 </ < r < |s|) u cumson
X — COOTBETCTBEHHO, FPaHNLibl MOAOTPE3KA M CUMBOJI, YbE KONMMYECTBO
BXOXAEHUI HY>KHO HaNTW.

I—apaHTMpyeTCﬂ, YTO BCe CMMBOJIbl — NAaTUHCKME CTPOYHbIE 6yKBbI.

dopmaT BbIXOAHbIX AAHHbIX
[1nsa Kaxx4oro 3anpoca TPETbEro Tuna BbIBeAUTE KONMYECTBO BXOXKAEHWA.

Cuctema oueHMBaHUA

Bannbl 3a Kaxayro Nofasafadvy HauMCsKTCS TONbKO B Clly4yae, eciuv Bee Te-
CTbl ANsA 9TOM NoA3adadn U HeobxoAMMbIX NoA3afay YCMeLHO NPOnAeHbI.
[1ns HeKOTOpbIX NoA3aday MOXET TakxKe TpeboBaTbCs, YTOObI ObIN NPOR-
JleHbl BCe TeCTbl U3 ycnoBus. [1ng Takux noasagay AONOAHUTENbHO YKasaHa
oykBa Y.
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Noasapaua | [Aon. orpaHuyeHus | bannbl | Heo6x. nogsagaumn

1 1<n, g<1000 17 Y
2 Bce 6ykBbl MOTyT ObITb 13 -

paBHbl TOJTbKO a b

3 Y Bcex 3anpocoB t = 3 11 -
HeT 3anpocoB t =2 19 3
5 HeT gon. orp. 40 ¥1,234

Mpumep BXogHOro 1 BbixoAHoro ¢aiinos

CTaHAApPTHLIA BBOA CTAHAAPTHbLIA BbIBOA
7 2
abacaba 3
5 3
3260
337 a
115ahb
2 0 a
318a

F. Bupa Haropopj c pa3HbIX CTOPOH

OrpaHuyeHve no BpeMeHU: 1 cekyHAaa
OrpaHun4yeHme no NaMaTu: 256 Mmerabant

[opof — aTo KNnetyatoe none pasmepa N x M. Ha Kaxxgom KneTke pacno-
nokeHa 6aluHsA (BOSMOXHO, nycTas) n3 kyémkos 1 x 1 x 1. Ecnm cMoTpeTb
Ha Fopof cnpasa, To BUAHbI KOHTYpPbI N 6alleH BbICOTbI a5, @y, ... , ay (Nonyya-
eTCs, YTO a; — BbICOTa CaMOii BbICOKOM 6allHK B -OM psaay). Ecnv cMoTpeTb
MPAMO, TO BUAHbI KOHTYPbI M 6allieH BbICOTbI by, by, ..., by (b; — BbICOTa Ca-
MOW BbICOKOW 6aLLHW B j-1 KOIOHHE).

Hanvwmnte nporpamMmmy, KOTopas no 3TUM KapTUHKaM BbIYUCIAET Han-
MeHbLLee BO3MOXHOE KONMMYECTBO KyBMKOB, CTOSALLMX Ha MoSe.
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dopmaT BXOAHbIX AA@HHbIX
B nepson cTpoke 3afaHbl uenble yucna Nv M (0 < N, M, N - M < 10°).

Bo BTOpoOW CTpoke 3agaHbl N Lesbix YUCen a;, pa3feneHHbIx npobenamu
(0 <a <109.

B TpeTbeit cTpoke 3afaHbl M Lenbix Yncen b;, pasaeneHHbix npodenamm
(0< b <107

¢opmaT BbIXO4HbIX AdHHbIX
ﬂporpaMMa AOJDKHa BbIBECTU OAHO LESI0e YMCNO — HaMeHbLuee BO3MOXK-
HO€e KOJIM4eCcTBO Ky6|/IKOB, CTOALLUMX Ha nose.

Cuctema oyeHnBaHNA
Bannbl 3a NepByro NoA3aady HAYUCNAKTCA HE3aBUCUMO.

Bannbl 3a Kaxkayto nocreayrolme nogsagadn HauucnsaoTCs TOMbKO B
cfyyae, eciv BCe TeCTbl ANA 9TOM NoA3ajayn M HeOO6XOAMMbIX Nnoasaad
yCneLwHo nponaeHsl. s HEKOTOPbIX NoA3aAay MOXET Takxe TpeboBaTbhCs,
YTOObI ObINN NPONAEHDBI BCE TECTbI M3 YCNOBMKA. [1Ns Taknx noasagad 4onosl-
HUTENbHO yKa3aHa bykBa Y.

Nop3apauva | Aon. orpaHnyeHus | bannbl | Heo6x. noa3apauu
1 n,m< 30 22 —
a;, bj < 100
2 n,m,n-m< 10° 15 Y1
a;, b; < 1000
3 a;, by < 100 15
Het 48

Mprmep BXxoAHOro n BbixogHoOro ¢aiinos

CTaHAapTHbIﬁ BBOA CTaHAapTHbIﬁ BbiIBO

ww w
N RN
w w
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3amMmeyaHue
MpuMepbl BUaa Ha ropof CBepxy A5 NpMBeAeHHOro npumMepa:

[Tpamo

!

CopaBa ——~ 1 WU 1

G. MarHmTumkun Ha gocke

OrpaHunyeHme No BpeMEHN: 1 cekyHAaa
OrpaHuyeHue no NnamMaTu: 256 Mmerabant

Ha wkonbHon aocke N MarHUTUKOB. Kax/bih MarHMTUK NpOHYMepoBaH
yucnamm ot 1 4o N 1 COOEPXKUT CTPOKY, COCTOSALLYHO M3 K CTPOYHbIX JTaTUH-
CKMX CMMBOJSIOB. Bbl XOTUTE BNeYaTNIUTb CBOEr0 yuYnTens MHPopMaTUKM, Han-
A5 CaMblii AIVHHBIN NanVHAPOM, KOTOPbIA MOXHO COCTaBUTb M3 3TUX MarHn-
TUKOB.

dopmaT BXOAHbLIX Al AHHbIX
Mepsasd cTpoka coaeput 2 wenbix umcna N, K (1 < N < 105
T<N-KK 106) — COOTBETCTBEHHO, KONMMYECTBO MarHMTOB Ha JOCKe 1 KO-
IMYECTBO CMMBOJIOB B KaXXJ0N CTPOKE.,

Hanble cneaytoT N cTpok. B ctpoke i (1 < i < N) coaep)kntcsa cTpoka
ANVHbI K, HanMcaHHas Ha MarHUTUKe |.

dopmMaT BbIXOAHbIX AAaHHbIX
BbiBeanTe nocnegoBaTeNbHOCTb YMCeS, COOTBETCTBYHOLLYH HOMepaM mar-
HWUTOB, KOTOPble 06Pa3yOT AMHHENLLNIA NaNVHAPOM.

[apaHTMpyeTCs, YTO OTBET CyLLecTBYeT. ECnm 0TBETOB HECKOMNBKO, TO Bbl-
BeauTe NoboN N3 HUX.

Cuctema ouyeHnBaHuA
Bannbl 3a KaXkayro NoAsazady Ha4yMCNAKTCA TOSIbKO B CNyYae, ecnn BCe Te-
CTbl AN 3TOM NOoA3a4auv M HeO6XO0AMMbIX NoA3afay YCreLwHo NponAeHbI.
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[1ns HeKOTOpbIX NoA3aday MOXET Takxe TpeboBaTbCs, YTOObI ObINN NPOR-
[eHbl BCe TeCTbl U3 ycnoBus. [1ng Takux noasagay AONOAHUTENbHO YKa3aHa
bykBa Y.

Nop3apauva | Aon. orpaHnyeHus | bannbl | Heo6x. noa3apauu

1 K=1 10 —~
2 N<b 10 Y
3 N < 1000 35 Y2
4 HeT 45 Y 2,3

Mpumep BXxoAHOro n BbixoAgHoOro ¢aiinos

CTaHAApPTHLIA BBOA CTAHAAPTHbLI BbIBOA

55 1243
aabbb
cccbb
bbbaa
bbccc
XXXYY

3ameyaHue
ManvHApOM — 3TO CTPOKa, KOTopast OAMHAKOBO YMTAETCS Kak Cc/ieBa Hanpa-
BO, TaK 1 cnpaBa HafeBo.

H. PacnucaHue

OrpaHunyeHme no BpeMeHu: 1.5 cekyH
OrpaHunyeHue no NamMaTu: 256 Mmerabant

Ha nnaHeTe A oaHa Hefenst COCTOMT U3 t CYTOK. Ha 3ToM nnaHeTe ecTb
YHUBEPCUTET B C BECbMa OpUrMHabHbIM y4ebHbIM pacnncannem. CTyaeHTb
YHMBEpPCUTETA MO0 y4aTCs BECb AeHb, MO0 OTAbIXatoT. A eLLie BCe CTyAeHTbI
YHUBEPCUTETA OYEeHb aKTUBHbIE, OHU MOCELLAKOT BCE KYbTYPHbIE Meponpu-
ATUS, KOTOPbIe MPOXOAAT B MX CBOOBOAHbIN AeHb

CeroHs BbILLIO pacnmncaHme BCeX N MePONPUATUIA Ha BCHO CNEeaYHOLLYHO
Henento. MeponpuaTnsa MoryT WATU HECKOJIbKO AHeN. PacnncaHmne Kaxxaoro
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MeponpusaTUA NPeACTaBNEHO B BUAE CTPOYUKM a, ... a; U3 Hymnel 1 eanHnYeK
ANViHbI T, TAe a; = 1 03Ha4aeT, YTO MeponpuUsATME MPOXOANT B I-i ieHb Heaenu,
a a; = 0 03HaYaeT, YTO €ro B 3TOT [I€Hb HET.

Bcero B yHMBeEpCUTETE YUUTCA g FPYNM, U UX pacnmncaHne BbIrMaanT aHa-
NOrMYHO. TO eCTb OHO NPEACTAaBMEHO B BUAE CTPOYKM b, ... by U3 Hynen n eau-
HUYeK JMHbI t, rae b; = 1 03Ha4aeT, YTo rpynna y4uTcs BECb AeHb B i-i ieHb
Heaenu, a b; = 0 03HayaeT, YTo rpynna oTAbIXaeT U CTyAeHTbl AT Ha Bce
MEPOMNPUATUS, KOTOPbIE MPOXOAAT B 8TOT [EHb.

MeponpusiTue cuMTaeTcst NOCEeLLeHHbIM FPYMMON, eciu rpynna cxogmna
Ha BCe AHW ero nposefeHus. BbIACHWUTE, CKOIbKO MepOonpuUsaTUii NoceTuT
Kaykaasa rpynna Ha cneaytollen Hegene.

dopmMaT BXOAHbIX AAHHbIX

B nepBOW CTPOKe 3aaHbl TPU HAaTypasibHbIX YUCna n, g Ut — KONIMYECTBO Me-
pOI‘Ipl/lFlTl/lVl, KOJTMYeCTBO rpynn n KoNin4ecTBO ,EI,Hel7| B HeJeJ1e COOTBETCTBEH-
HO (1 <t<20,1<n,qg<10%.

B cneaytolmx n CTpokax 3agaHbl pacnucaHua MeponpuaTuii a ... a;
(@ €{0,1}).

3aTeM crnefytoT g CTPOK, B KaXKAOW M3 KOTOPbIX 3afaHbl pacnmcaHus
rpynn by ... b; (b; € {0,1}).

¢opmaT BbIXOAHbIX AaHHbIX

[ns Kaxxaon rpynnbl BbIBEAUTE KOJIMYECTBO MEPOMPUATUIN Ha CReayroLLen
Hegene, KOTopble OHa MOCETUT.

Cuctema oyeHNBaHUA

Bannbl 3a Kaxayro noasafadvy Ha4ynMCsoTCS TObKO B ClyYae, ecnin Bee Te-
CTbl A1 9TON NoA3afadn M Heob6xoAMMbIX MoA3azay YCMeLHO NPonAeHbI.
[1ns HeKOTOpbIX NoA3aAay MOXET Takxke TpeboBaTbCs, YTOObI ObIN MPOW-
JleHbl BCe TECTbI 13 ycnoBus. [1na Takmx noasagay AONOSHUTENbHO YKasaHa
bykBa Y.
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Mopas. Aon. orpaHnyeHus Bannsi Heobx.
nogsagauv
n,q<103 15 y
2 CBoboaHble AHW Y Tpynn 15 —
06pasyroT HEMPEePbIBHbIN OTPE30K
3 [H1 NpoBeAeHNSA MEPONPUATUI 15 -
06pa3yroT HeMpepbIBHbIN OTPE30K
4 HeT 55 Y 1,2

Mprmep BXoAHOro 1 BbixoaHoOro ¢aiinos

CTaHAApTHLI BBOA

CTaHAa pTHbIﬁ BbiIBO

365
11011
01010
01110
00100
11001
10001
00000
10101
01010

Or WNODN

I. KonbueBas gopora

OrpaHunyeHne No BpeEMEHN: 1 cekyHAaa
OrpaHuyeHve No namaTu: 256 merabant

B ropoge n nnowaaen, cBA3aHHbIX MeXy CO6o m Aoporamm ¢ ABYXCTO-
POHHUM [BMXKEHNEM. B 9TOM ropoe Mexxay nobbIMn ABYMS NMIoLLAAsMM He
MOXET ObITb 601ee OAHON AOPOru. TakyKe OTCYTCTBYHOT JOPOr KOTOPbIe Ha-
YMHAKTCA U 3aKaHYMBaOTCA Ha OHOW 1 TOW Xe nioLlaau.

Map ropofia pelnn CoeMHNTb ABe NoLWaan ABYXCTOPOHHEN AOPOroW
TaK, YTo6bl NOSIBUIACh POBHO OAHA HOBasi KOMbLEBAsA JOpora ¢ Hambosb-

LLIMM KONMMYECTBOM MrioLaaen.
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FapaHTMpyeTCs, YTO KOMbLEBYHD OPOry C 3afaHHbIM YCIIOBUEM MOX-
HO MOCTPOUTb. [TOMOrnTe HaMTK KONMYECTBO NaoLWagen B NPOeKTUpyeMOm
KONbLIEBOW flopore.

KonbLeas fopora — aTO 3aMKHYTas Lienoyka Aopor.

dopMaT BXOAHbIX AAHHbIX
B  nepBo  CTpoKe  3ajaHbl  ABa  UeNbix uucna  on, om
1 < n < 1051 <m < min(@, 107)) — COOTBETCTBEHHO, YMCIIO
nnoLlagen B ropofe U Aopor, CoOeANHARLLMX 9TU NioLaam.

B cnemytolmx m cTpokax 3afaHbl o Aea uenbix ymicnaf,j (1 <i,j < n) —
JI0pOru, CoeANHSOLLME NAoLAaAN C HOMEePaMM |, J.

dopmMaT BbIXOAHbIX AaHHbIX
B eAMHCTBEHHYHO CTPOKY BbIBEAMTE MCKOMOE YUCIIO MJIoLWaaen B MpOeKTUpY-
€MOW KOJIbLIEBOW fiopore.

Cuctema oyeHNBaHUA
Bannbl 3a Kax/ibIl TECT B NOA3aJlade HaYMCNAETCH He3aBUCKMO.

Mop3apaua OrpaHuyeHus Bannbl | Heo6x. noa3agaun

1 B ropofie oTCyTCTBYHOT 30 -
KOnbLiEBbIE JOPOrK
2 Het 70 -

Mpumep BXoAHOro n BbixoAHOro ¢aiinos

CTaHAapTHbIﬁ BBOJ CTaHAapTHbIﬁ BblIBOA4

W INNREREPRERP WUV
vih wulwu

3amMeuyaHue
B NocTpoeHHON KoNbLEBOW Aopore Tpu niowaam — 2,3 n 4.
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B pesynbTaTe CTPOUTENbCTBA HOBOW A0OPOr JOMYKHA NOABUTLCS OfHA U
TONbKO OAiHa HOBas KombLieBasa fopora.

J. Mbicnb
OrpaHunyeHme no BpeMeHN: 3 CekyHabl
OrpaHuyeHue nNo NamaTu: 1024 merabainTa

Ha pnonvHy TylMmaaga ynana netarollan Tapefka ¢ MHomaaHeTaHamn. Y
AKYTCKUX YHEHbBIX NOABUIACH BOSMOXXHOCTb UCCe[0BaTb UX MO3T.
OKasanocb, 4TO UX MO3I UMEET CleyHLLY CTPYKTYPY:

MO3I COAep>XXUT M CNOEB MO N HEMPOHOB.

Kax bl HelMpoH 13 j-ro cnos (0 < j < m—2) cBA3aH C KakMM-TO OAHUM
HEMPOHOM 13 (j + 1)-ro cnosi, Ha30BeM 3Ty CBSA3b «PedbPOM». Kaxabii
HENPOH 13 (j + 1)-ro cnost MOXeT 6bITb CBA3AH C KakUM YrofiHO Kosn-
4eCTBOM HEMPOHOB 13 j-O CMOS, HO TONIBKO C OAHUM K3 (j + 2)-ro cnosi,
€C/IV OH CYLLIECTBYET.

Ka>kablh HEMPOH MMEET HEKOTOPbI BEC a’,

CneunanuncTbl TakXXe BbIACHUN, YTO MO3TI MHOMMTaHETAH pa60TaeT cne-
OYyHLWMM O6pa3OMI

CurHanbl (MbIC/b MHOMMNAHETAHMHA) POXAAKOTCA Ha KaXKA0M HENPOHe
nepsoro cnos (j = 0) n umetoT motwHocTn WP = 0.

CurHan MoxeT nepemellaTbCs TObKO M3 J-TO CNoss K k-My, rae
0<j<k<m—1,To€eCTb He MOXET AT 06PaTHO.

Mpu NepemeLLieHnn curHana no péépam U3 HepoHa BECOM & Ha j-M
CNoe K HEMPOHY BECOM ar’,+1 Ha (j+1)-M cnoe, nepefaeTcs CUrHasn ¢ MoLL-
HocTblo W+ & - a.

CUrHa Takxe MOXeT nepemeLLaTbCs U3 NPoU3BOSBHOTO HelpoHa a;
13 J-r0 CNOS K MPOM3BONIbHOMY HEMPOHY af N3 k-ro cnos, rae; < k, He no
pE6paM (MOXET 6bITb PEOPO N eCTb, HO HE 06513aTENbHO MATM MO HEMY)

, M ,
co wrpadom (k—j)-a. To ecTb curHan yBennumnsaeTcs Ha a-af — (k—j)-a.

B Hel;lpOH MOXET NeEPEMECTUTLCA CUTHaJT TOJIbKO N3 OAHOro HeMpOHa.
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Y4yeHble yanBunncb TakoMy CTPOEHUKO MO3ra MHOMMaHETSHWHA U PeLLn-
M NocYUTaTb, CUFHAN KaKoM MakCUManbHOM MOLLHOCTY MOXET JOCTUYb NO-
cnegHero cnosa?

dopmaT BXOAHbIX AAHHbIX

MepBas CTPOKa COAEPXKUT fBa HaTypasbHbix ymcnan, m (1 <n-m < 108) —
KONMYECTBO HEMPOHOB Ha Kaxk[JOM CJI0€ 1 KOIMYECTBO C/I0EB COOTBETCTBEH-
HO.

[anee cneaytoT n CTPOK No m—14ncen e, rae e B i- CTPOKE U j-M CToN6oLe
03HA4YaeT, YTO HEMPOH B /-1 CTPOKE U J-M CNOEe CBS3aH C e-M HEMPOHOM Ha
(+ 1)-mcnoe (1 <e<n). ‘

3aTeM creayroT N CTPOK MO M 4umcen, 3ajarolise Beca HeMpoHOB a/,
(Ja| < 10°).

dopmaT BbIXOAHbIX AAHHbIX
BbiBEAMTE OTBET Ha 3a4au4y.

CuncrtemMa oueHMBaHUSA

Bannbl 3a KaXkayro Noasazady HauymMcnarTCa TOSIbKO B Clyvae, ecinn Bee Te-
CTbl ANs1 9TOM NoA3adadn M Heob6xoAMMbIX MoA3afay YCMeLHO NponAeHbI.
[1ns HeKOTOpbIX NoA3aAay MOXET Takxke TpeboBaTbCs, YTOObI ObIN NPOW-
[leHbl BCe TECTbI U3 YCI0BUA. [119 Takmx nofasagad AoMNoSHUTENIbHO YKasaHa
bykBa Y.

Mops. Aon. orpaHnyeHuns bannbl | Heo6x. noa.
1 1<n-m<108 11 M
2 Bce & MOHOTOHHO 7 -

HeybbIBaOT C POCTOM J,
a < a’/H ANs No6bIX f, |

3 Bce & MOHOTOHHO 15 -
HEeBO3PaCTatoT C POCTOM J,
af > a’/ﬂ ANs No6bIX /, |

4 n=1 20 -
5 Het 47 Y1,2,3 4
4
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MprMmepbl BXOAHOTO 1 BbIXxoAHOro ¢aiinos

CTaHAAPTHLIA BBOA CTAHAAPTHbLI BbIBOA
32 54
1
3
2
6 2
1 10
-25
33 120
13
31
2 2
6 2 -10
110 -1
-10 5 2
3ameyaHume

30echb BM3yain3anpoBaH BXO4 BTOPOro TeCTta W3 YCJIOBUA. Mak-
CUManbHbIA  curHan gocturaetcs B BeplnHke (0,2)  MOLIHOCTbEO
W5 = W3 + a3 - a3 —2a9 = 0 + 100 + 20 = 120.
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PeweHus

A. Tonbdwunbspp

Mpn hrsMYecKmnx AoNYLLEHNSX U3 YCNOBUS 3a[a4m LIBETHOW LWap nocie yaa-
pa 6enbIM WapoM 6yAeT ABMraTbCs BAOAb NPAMON, COEANHSAOLEN LIEHTPbI
LLIapOB B MOMEHT MX KacaHus.

HaMm Hy>KHO HaiTK yrof, B HanpaBfieHMM KOTOPOro HeOHXOAMMO YAapUTb
6enbii wap. Jna aToro npeacTaBumM cebe KOHeYHOe NONOXeHMe 6enoro Lwa-
pa C LUEHTPOM B TOYKe, KOTOpasa OyAeT exaTb Ha NpsiMOKn, 06pas3oBaHHOM
LIEHTPOM LIBETHOIO Lapa M LEHTPOM JTyYHKMN.

BbIUMCNNTD HY>KHOE NOMoXeHWe 6e10ro Lapa B MOMEHT KacaHus LBeT-
HOrO MOXHO MO CneayroLmmM GopMynam:

1. Mony4nTb BEKTOP B HAaNpaBfeHNN OT LieHTpa NIYHKN K LIEHTPY LIBETHOrO
Wwapa:

a={Xo—Xg; Yo — Ys}.
2. MNpeobpasoBaTb NOMYyYEHHbIN BEKTOP B €ANHUYHDIN:
a
X5+Y;

3. OTNOXnTb OT LEeHTpa UBETHONo wapa ABa Taknx e JMHN4YHbIX BEKTOPA
N MONYHYNTb KOOPAMHATbI 6enoro Lapa B MOMEHT yAdapa Mo UBETHOMY:

Q=X +2%X; Yy +2%Y,).

6:

Tenepb HY>KHO HaNTW Yron MeX [y OCbto abCLMCC 1 BEKTOPOM, Harnpasse-
HMe KOTOPOro 06pa3yeTCa LEHTPOM HayaibHOro NMosoXeHus 6e1oro wapa v
ToYkon Q. [1ns 3TOro MOXHO BOCMOSb30BaTbCSt GOPMYSION:

Yo—Y;
a = arctan (m).

B. Po6oT-6ubnuortekapb

3ajava pellaeTcs METOAOM AMHAMMUYECKOrO MPOrpaMMMPOBaHUA.

MycTb dp[/][r] — MUHUMaNbHOE KONTMYECTBO ONepaLinii, 3a KOTOPOE MOXKHO
ybpaTb BCe KHUMM 13 nogoTpeska [/, r]. O4eBMAHO, 4TO AN Nto6oro / Bbinos-
HeHo dp[/][] = 1.
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Onal<r

« Ecnn g, = ay,4, TO KHUry | BCerga MoXHO yopaTb BMeCTe C KHUron [+ 1,
MbICNEHHO «MPUKPENUMY» KHUMY [ K [+ 1:

dp{fr} = min(ap[[r], dp[l + T][r]).
+ Ecnv a, = a,_;, TO aHanornyHo:
dp[Alr = min(dp(A[r), dp([r —11).

« Ecnna, = a,, TO MOXHO CHavana o4YncTuTh BCE B uHTepaane [[+1,r—1],
1 3aTeM OAHOW onepaunein n3baBnTbCA OT /U T

dp[[r] = min(dp[N[r], dpl/ + 1][r — 1]+ 1).

+ B ntobom gpyrom cnydae MOXHO paséuTtb [/ r] Ha aBe yactu [/, x] v
[X + 1, r] Takux, 4TO:

o a; = a, = dp[/][r] = min(dp[/][r], dp[/ + 1][x — 1] + dp[X][r]), TO ecTb
Mbl CHaYana o4uLLiaeM BCE B MHTepBane [/+ 1,x— 1], a 3aTemM npu-
KpennaeT KHUMY | K KHAre X.

o a, = a, = dp[/|[r] = min(dp[/][r], dp[/)[X] + dp[x + 1][r — 1]), TO eCcTb
Mbl CHaYana o4uLLaeM BCE B UHTepBane [x+ 1,r— 1], a 3aTem npu-
KPennaeT KHUMY I K KHUre X.

OTBeT Ha 3agavy: dp[1][n].

C. A —KapTa

ABTOPCKOE peLleHne NpuMeHsieT MeTod GUMHapHOro Noagbeéma ans hyHKUMK
OT OfIHOW NepeMEHHOMN.

CHavana TpebyeTcst HaTN 3HaYeHWe CNoXHOW PyHKUMK Buaa f(g(x)) Ha
BCel 06/1acTK onpefienieHns), To eCTb 1S Kax oW BEPLUKHbI. [1pn HEYETHOM
k AonofHNTENbHO OTAENBHO cuMTaeTcst 3HadeHue f(x). [enaetcs a1o 3a O(n).

[anee penaetcs 6UHapHbIN NOABEM. [yCTb upli][j] — 3Ha4eHe LienoyKy
(GYHKLMIM OT /-1 BEPLUMHBI, rae crnoxkHas dhyHkums f(g(x)) nosTopsaeTcs 2 pas.
Mmeetca cneaytowasa 3asucumoctb: uplilj] = uplup[i]lj — 1]]j — 1]. Takow
npenpoueccuHr anmet O(n - log, k).
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3ateM k genuTtca nononam, Nockosnbky f(g(x)) cumTaeTcsa 3a oaHy uTepa-
LmHo.

3atem 3a 0(log, k) nLieTca OTBET Ha LenoYKy QyHKLWIA creayowmm ob-
Pa30M: k NpeACTaBnseTCs B BMAE CYMMbl CTENEHeN ABOEK, U ANA KaXKAow
CTerneHu ABOVIKM OT MNafLlen K CTapLuer onpeeNnseTcs 3HaueHne Lenoykm
(YHKLUWI OT TEKYLLEro sHa4eHns X.

MycTb, Hanpumep, k = 6. B BUAe CyMMbl CTeneHern ABOeK 3T0 4+ 2, No3To-
MY HY>KHO ByfeT caenatb Ase utepaunu x = up[x][1], x = up[x][2] n nony4nTb
oTBeT.

OcTaeTcs, 3Haa POANTENS KaXk A0 BEPLUMHbI, BOCCTAHOBUTbL NMyTb OT 616~
JINOTEKN O KOPHSA.

D. Wrpa ansa ctyaeHTa-remepa

B nepBoW noAsagaye Hy>HO TOSIbKO MOKPbITb NEPBbIV P4 HAUMEHbLUVM YUC-
NOM 6710K0B 1 X 3 TaK, 4TOObl BCE MOHCTPbI MOKPbIIUCH. 3TO MOXHO cienaTb
YKa[HO 3a OAMH MPOXOA: OTNIOXMM 610K OT CaMOro NIeBOro MOHCTPA, Aanee
OT/IOXKMM BJ10K OT CaMOro IEBOr0 HEYBUTOrO MOHCTPA, U T. 4.

Bo BTOpOW 1 TpeTben nog3ajadax MMeeTcs N0 OAHOMY WAV ABYM MOH-
CTpaM BO BTOPOM psfy — MOXHO aKKypaTHO pacCMOTPETb MOHCTPa/MOH-
CTPOB BTOPOro psiaa U ONTUManbHO MOKPbITh MX 610KaMu. A fanee >kagHo
LOKPbITb NepBbIN pAs.

[insi pelleHnsa NonHOM 3aAadn HY>KHO MPUMEHUTb AMHAMUYeckoe Npo-
rpamMmMmpoBaHune (MOXHO CKasaTb, MO NPOMUIHO).

MycTb dp[i][X] — 9TO MUHUMaANbHOE KOIMYECTBO BIIOKOB, YTOObI MOKPbITH
BCEX MOHCTPOB, HaXOAALLUMXCS B NEPBbIX | CNeBa BEPTMKANbHbIX PAfax v B
npodune x, KOTOPbI MOXHO 3aKOANPOBATb Tak:

J

. x =0 — nycTon npodunb,

2. x =1 — npodunb 13 oaHOM KNETKM CBEPXY Ha (/ + 1)-i no3uumm,

3. X = 2 — npodunb 13 ABYX KNETOK CBEPXY Ha (i+1)-1 1 (i+2)-i No3mumax,
4. x = 3 — npodunb U3 0AHON KNEeTKM CHU3Y Ha (i + 1)-1 nosumumn,

5. X = 4 — npodunb 13 ABYX KNETOK CHU3Y Ha (i+ 1)-7 1 (I+2)-1 no3unumsx.
45



Pelienuns

[anee Hy>kHO NpaBWIIbHO cAenatb nepexof ¢ dpli — 1][ | Ha dpl/][ ], B 3a-
BMCUMOCTM OT TOrO, B KaKMX KNIETKaxX HaxoAAaTCsa MOHCTPbI.
OTtBeT Ha 3agauy: dp[n][O].

E. 3ameHa cmmBONIOB

[1ns peleHnsa nepBon noa3afdayn AOCTaTOYHO IBHO XPaHWUTb CTPOKY. [n4 3a-
MPOCOB MEPBOrO M TPETLErO TUMOB LMKIIOM MPONTUCH MO SfIEMEHTAM NofA-
CTPOKM 1 ANs 3anpOoCOB BTOPOro TUMa BCTaBAATb CUMBOJ B HY>KHYHO NO3W-
LmHo.

[ns TpeTben noazafgayn aAna Kaxaow 6ykKBbl NpeaBapuTENbHO NOACHM-
TaeM KOJIMYECTBO BXOXAEHU STOM BYKBbI Ha KaxkaoM npedukce. Torga oT-
BETbI Ha 3anpocbl 6yayT pasHbl p[X][r] — p[x][/ — 1], rae p[i][j] — konn4ecTBO
BXOX[EHUI CUMBONIA | B NPEdUKCE CTPOKM S; ... S;.

[ns pelleHna BTOPOW NoA3saaaqm MOXXHO NOCTPOUTL HESBHOE AEKAPTOBO
[lepeBO Ha CTPOKe. B KaXxJ0WN BePLUMHE XPaHUTb KONMYECTBO @ u b 1 dnar,
YKa3bIBatoLLM Ha TO, 3aMEHANNCH NN B NOAAEPEBE APYr Ha Apyra CUMBOSIbI a
1 b. N Hy>KHO MCNOIb30BaTb OT/IOXKEHHbIE ONepaLnn A9 3anpoca Ha 3aMeHy
CMMBOJIOB.

[1na NonHOro pelleHns 6yaem Nnoaaep>XnMBaThb ANs Kaxaon 6yKBbl Aekap-
TOBO [ePEBO MO SIBHOMY KJTHOYY Ha MHAEKCax CTPOKM, B KOTOPbIX CTOSAT COOT-
BETCTBYHOLLIME OYKBbI.

[lns 3anpocoB NepBOro TMna, eCan X # y, C NTOMOLLbHO ABYX onepauunii split
6y[EM Bbl4NIEHATb B AEKAPTOBbLIX AEPEBbSIX, COOTBETCTBYOLLMX CUMBOMAM X
M y, N0 OQHOMY OTAENbHOMY MOAAEPEBY C MHAEKCaMU OT |/ Ao r. MNpumMeHuB
merge, COeAHNM JEPEBO C MHAEKCAMM BXOXKIAEHUI X OT [ 10 I C AEPEBLSAMM C
vHaekcamn ot 1 go/—1wunoTr—+1 Jo|Ss|, nony4mBLlUMMUCS Npw split OT fepeBa,
COOTBETCTBYIOLLErO y. AHANOrMYHO NOCTYMMM C AEPEBOM V.

[lns 3anpocoB BTOPOro Tuna A1 BCex AePEBLEB BblUIEHVM AEPEBO C UH-
AeKkcamu > 1. 1 KO BCeM e€ afieMeHTaM, C MOMOLLIbHO OT/IOXKEHHbIX Onepauui,
npubaBnmM 1, Tak Kak BCe MHAEKCbI CMMBOJIOB NpaBee BCTaBIEHHOIO CUMBO-
na cMecTaTes Ha 1. MNocne aToro BCTaBMM B IEPEBO X 9N1EMEHT [ + 1.

[ns 3anpocoB TpeTbero Tuna tyaemM NpoCcTO BbIYNEHATb NOAAEPEBO C
HY>XHbIMW MHAEKCAMW, BbIBOAUTL ero pasmep. M coeanHsATb 06paTHO B 0f-
HO AepeBo.
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F. Bupa Haropopj c pa3HbIX CTOPOH

PaccMOTpUM MPOM3BOSIbHOE 3HAYEHME X: MYCTb a; = X AN P 3HAYEHUN |, U
bj = x And q 3HaueHni /.

C uenbo MUHUMM3aLUMK KONMYECTBa KYOMKOB MOCTaBMM HaLLHM BbICOTOM
X TONbKO B NepeceYeHmsx aTUxX CTPOK M CTONBLOB. [pK 3TOM HY>KHO, Y4TOObI
015 KayKA0W CTPOKM U KayKA0ro CToNbLa 3TOM BbIBOPKM 6blna XoTs 6bl 0gHa
6alHsa. CnefosBaTefbHO, HAUMEHbLLEe BO3MOXHOE KOIMYECTBO 6alleH Bbl-
COTbl X 6yAeT paBHO Min(p, g), a Ky61KoB — x - min(p, q).

OcTaeTcs NPOCYyMMMPOBaTb KONMYECTBO KYBMKOB MO BCEM BO3MOXHbBIM
3HAYEHVAM X.

[1na pelueHns nepsbix TPEX NoA3aAay MOXHO BOCMOSIb30BATbCA 06bIY-
HbIM MaCCUBOM, YTO6bI MOACYUTBIBATL 3HAYEHWs p 1 g Ans Beex x (x < 10°).

[1na 4yeTBEPTOM NoA3aauM MOXHO MO0 cAenaTh CxXaTue KoopauHaT, -
60 BOCMOJ/Ib30BATbCHA CTPYKTYPOW AaHHbIX TUna unordered_map B C++.

G. MarHuTUKM Ha gocke

Bynem cuntaTtb CTPOKY ¥ 06PaTHOM K CTPOKE X, €CIM Y MOXKHO MOYYnTb 13
X, pa3aMecTuMB 6yKBbl B 06paTHOM nopsake. PacCMoTpyM NpuMep NanuHapo-
Ma 515553 ...51_25,1S, TAe S; (1 < i < /) — CTPOKM 0AMHAKOBOW AUHbI. U3
onpeaeneHna NanuHaApoMa CneayeT, YTo s; — CTPOKa, 0bpaTHas K S;_;, 1 AN
néoroior 1 fol.

Vicxoast U3 9TOro, eCnn BO BXOAHbIX AaHHbIX €CTb Mapa M3 CTPOK S U
Sobparias: TO OHM MOTYT CTaTb YaCTbtO NajMHAPOMA, €CTIM PA3MECTUTL UX Ha
MPOTMBOMOSIOXHbIX CTOPOHAX PESYTIbTUPYIOLLEN CTPOKN = S ... Spaparyaq. Pa3-
61B CTPOKM 13 BXOAHbBIX AAHHbIX Ha Takne Nnapbl, MOXXHO COCTaBWUTb MaKCu-
ManbHbIN NanUHAPOM. CTOUT TakXKe YHeCTb, YTO BO BXOAHbIX CTPOKaX, MOryT
6bITb T, KOTOPblE M3HAYaNbHO ABAAKOTCA NanvHApoMamMu. W, ecnu Mbl co-
CTaBWIM NaNVUHAPOM U3 YETHOIO YMCa CTPOK, HO Yy HAC OCTAEeTCs HeWCnosb-
30BaHHasa CTPOKa-NannHAPOM, TO OTBET MOXHO YNyylnTb, Pa3MeCcTUB aTy
CTPOKY B CepeanHy Nofly4YeHHOro oTeeTa.

MoncK Nap S W Sgsparnas MOXKHO 9DHEKTMBHO BbIMOHUTb, UCMONb3YA
CTPYKTYPY AaHHbIX «xeLl-Tabnuua».
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H. PacnucaHwme

[1na nepBoit Nnoag3afayn AOCTaTOYHO HanMcaTb NosHbIN nepebop 3a O(ngt).

YTO6bI pelnTb BTOPYHO M TPETHIO NoA3aAady, Hy>KHO A5 KaxkAbl rpynnbl
NOALEPXKNBATb Ero NEBYHO 1 NPaBYHO MPaHuLYy B IBYMEPHOM MaccuBe t x t 1
06HOBAATL €ro Tak:

void Update(
std::vector<std::vector<int>>& a, int x, int vy
) |
for (int i = x; 1 >=0; --1) {
for (int j =vy; j < a[x].size(); ++j) {
} ++a[i][]];

A 3aTeM ANns KaXKAoro MeponpuaTns Toxe HaxoauTb ero 1eByro U npa-
BYHO rpaHuLy 1 BbIBOAWTb all][r]. ECnu >ke CBOBOAHBbIE AHM FPYMMbl HE 3a4at0T
HenpepbIBHbIM OTPE3OK, TO MOXHO OBHOBUTb BCE €ro MOAOTPESKM!.

[nsa NOAHOro peLleHns 4OCTaTOYHO MoCYMTaTb CYMMY MHAMKATOPOB MO
BCeM NnogmMackam MacKu:

for (int 1 = 0; i < t; ++1i) {
for (int mask = ©; mask < (1 << t); ++mask) {
if (!(mask & (1 << i))) {
events[mask + (1 << i)] += events[mask];

}

. KonbueBas gopora

MocTpounTb rpad M3 MOCTOB 3afjaHHOro rpada. [ocTpoeHHbIn rpad byaeTt
COCTOAATb M3 [lepeBbEB. HaMAEM MaKCKMManbHbIN AnamMeTp NonyYeHHbIX ae-
peBbeB. OTBET OyAeT Ha eanHNULY 6osbLLUe.

[encTBnTeNbHO, NyCTb MeXAy BEPLUMHAMM [ 1 j UMEETCA MyTb, He coaep-
»Kalmin MocT. Toraa npu gobaeneHun pebpa < /,j > NOABUTCS elle OaWH
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UMK, A ecnun B rpad)e OAHWM MOCTbI, TO MOXHO COeANHATb nobble BEPLLUMHbI
N MoJ1y4aTb TOJIbKO OANH LMK,

J. Mbicnb

[ns nepsoit nogsafaunt JOCTAaTOYHO MPaBUIbHO MOHATL YCIOBUE U HaMK-
caTb MoJsHbI nepe6op 3a 0(n?m?).

Korfa Beca B HeMpoHax BO3PAcTatoT, MOXHO HamucaTb KaAHbIA anro-
PUTM 1 CIEAUTD TOMBKO 3a NPeblayLLUyM CII0eM U MaKCUMasbHbIM OTpuLa-
Te/bHbIM 3Ha4YeHUEM Ha NePBOM CII0e, FAe OH BCTPETUIICA, €C/IM OH eCTb.

[anee 3aMeTUM CrefyHoLLyIO Belllb:

W = Wl — e = W + 5 ko = o, W+ ) o ).

To eCTb A5 Nepexofa C JT0 CNOS K K-My, HY>KHO HalTU MaKciManbHoe
CKanspHOe Npoun3BeaeHie 13 NpeAblayLLVX BEKTOPOB BiAa (a), W.+ja)) ¢ Bek-
TOpOM (af — k, 1). [Lnsi 9TOro MOXHO MOAAEPKMBATL BbIMYKITYHO 0B0OUKY B
TaKyix TouKax. B TpeTbelt noasafade AOCTAaTOMHO AeNaTb 9TO Ha CTeke 1 y6u-
paTb NocneAHne TOUKM, Tak Kak & MOHOTOHHO He BO3pacTatoT.

119 06LLEr0 PeLLEeHNs HY>KHO HanMcaTb AePeBO MOUCKA, HTOBbI HAXOANTb
CKanApHOEe Npov3BeeHNe, 1 CNycKaTbCA Mo AepeBy. To eCTb OTAENBHO Nof-
NEPXKMNBATb BEPXHIOK U HUKHIOK 060104KY, 1 CAMO JIEBOWI V1 MPaBO# TOY-
K1 MCKaTb CKaNApHOE NPOoV3BeeHNe, a 3aTeM 3aMycKaTb GUHAPHbIN MOVCK U
HaXOOUTb MaKCUMasbHOE 3HaueHKe. 119 06HOBNEHNA O60/I04KN MOXHO UC-
Mob30BaTh AMHAMUYECKYHO BbIMYKYHO 060S104KY — MPOBEPATH BbilLE WM
HVXKE OB60JI0YKM HAaXOAUTCS TOYKA, KOTOPYHO Mbl XOTUM BCTaBUTb, a 3aTeM
BCTaBUTb ee B Hy>KHOE MECTO, yansasa HeKoTopble TOUKM CripaBa v cresa oT
Hero.

BCé 970 nncaTb MOXET 6bITb AOBOSBHO TPYAOEMKO, HO MOXHO NPUBECTY
y = ax + (W + ja) K nuHelHbIM hYHKUMSM 1 MCronb3oBaTb Aepeso Li Chao
ANS HAXOXOEHUA MaKCUMasbHOro MPoV3BeaeHUA.
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