Problems

A. Rhomboid tiles

The floor of a rectangular room must be covered with identical tiles that have
the shape of a rhombus, so that their diagonals are parallel to the room walls.
You have a laser tile cutter that can cut the tiles with practically no waste.
The owner of the room demands that the cuts may only be adjacent to the
walls, that the pattern design is matched along the tile sides, and that from
one corner of the room the tile halves run along the two adjacent walls (the
window wall and the wall opposite the door). In other words, the floor of the
room looks as a rectangle on an infinite plane covered with tiles so that:

- all the tiles on the plane have the same orientation and touch each other
only along a full side;

- one of the vertices of the rectangle (indicated by arrow in the figure
below) is located at a tile vertex.

)

Find out the minimal number of tiles that you will have to buy to satisfy
these requirements.
Input
Four positive integers L, W, a, b on a single line, respectively, the length and
width of the room, and the diagonals of the tile rhombuses. All numbers do
not exceed 10%.
Output
Output a single integer, the minimum necessary number of tiles.
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Scoring
Subtask 1

Allnumbers do not exceed 100. Points will be awarded only if all tests from
the statement and the subtask pass.
Subtask 2

Allnumbers do not exceed 200. Points will be awarded only if all tests from
the statement and the subtask pass.
Subtask 3

No additional restrictions. Points will be awarded only if all tests the
statement and the subtask pass.

Example

tiles.in tiles.out
220 180 50 100 18

B. Skis sorting

A new fully automated ski factory has recently opened near Yakutsk.
Production is divided into several stages, including manufacturing and
packaging. Skis are produced in batches consisting of n different pairs. But
once there was a failure in management system and the manufacturing
robot started to output skis in not sorted order. The order in which the
manufacturing robot produced skis was also partially lost.

Because of this, the packaging robot had to sort skis into pairs on his own.
He acts in the following manner: in the beginning of each second he takes the
next ski from the conveyor belt and checks whether he's already holding the
second ski from that pair. If he does, he packages them together and passes
the pair to the next robot. Otherwise, he holds this ski until he finds its pair.

Now the packaging robot has to hold more skis than before the failure.
Let us say that if the robot is holding x skis between receiving the ith and the
(I + 1)th skis, then its load at that moment is equal to x. Define the total load
of the robot as sum of all loads in all moments of time from 1 to 2n — 1.

Since the log of the order in which the skis came from conveyor belt is
partially lost, it's not possible to calculate the total load of the packaging robot
precisely. Instead, the engineers of the factory ask you: what is the average
total load over all possible outcomes that satisfy given log data? The average
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total load is defined as the sum of all total loads of the packaging robot for all
possible ski orders satisfying the input data, divided by the number of such
orders.

Input

First line of input contains integer n (1 < n < 10°%) — number of ski pairs
produced in the batch. Next line contains 2nintegers a, (0 < a; < n). Ifa; > 1,
then the packaging robot received ski from pair number a; in i-th second.
Otherwise, if a; = 0, then the information about the ski in moment / was lost.
Each number, except for 0, is present in this list at most two times.

Output

Output one floating-point number: the average total load of the packaging
robot over all possible orders satisfying the input data. Your answer will be
considered correct if its relative error does not exceed 107°.

Scoring
, Constraints
Subtask | Points
n Additional
1 20 n<5b a#0
2 20 n<5b —
3 30 n <1000 -
4 30 n<10° —
Examples
skis.in skis.out
2 3.333333333333333
0010
3 5.0
131322
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C. Fire stations

In a certain country all settlements are situated on the one road. The most
important problem for these settlements is the fire safety problem, because
the majority of the buildings are made of wood. It's necessary to construct a
number of fire stations along the road, where fire-engines will based at.

Fire station can be built only in a settlement, and the cost of
the construction differs in each settlement. Number all the settlements
sequentially from 1 to n and denote by c; the cost of fire station construction
for settlement number /.

Settlements are situated along the road almost uniformly, so we consider
that a fire-engine can reach any neighboring settlement in 1 hour. If it takes
more then k hours to get to burning building then it can't be saved. Therefore,
a ride from a fire station to any settlement mustn't take more than k hours.

Determine the minimal cost of constructing the fire stations in the
settlements.

Input

First line of input contains two numbers n and kK (1 < n < 10000,
0 < k < 100) — number of settlements on the road and maximal time for
the fire-engine to get to the burning building. Second line contains n numbers
¢, (0 < ¢; < 108) — fire station constructions cost for i-th settlement.

Output
Output a single number, minimal expense for building all the fire stations.

Scoring
Subtask 1

Additional limitation: n < 10

Points will be awarded only if all tests from the statement and the subtask
pass.
Subtask 2

Additional limitation: k < 1

Points will be awarded only if all tests from the statement and the subtask
pass.
Subtask 3

There is no additional limitations.

Points will be awarded only if all tests from the statement and the subtask
pass.
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Examples
fire.in fire.out
4 2 3
2432
31 3
2 32

D. Labyrinth

Vasya is stuck in a labyrinth. The labyrinth is a non-self-intersecting polygon
with N vertices and sides parallel to the coordinate axes. In the evening Vasya
has a programming practice, so he wants to escape from the labyrinth as
quickly as possible. He is at the point (X, ;) inside the labyrinth, and the exit
is at the point (X,, Y,). For simplicity, let us represent Vasya as a square with
side of A units. The sides of the square are always parallel to the axes. Vasya
is considered to have escaped when his center reaches the exit point. Find the
minimal escape time. Vasya's speed is V units/sec. If Vasya cannot escape,
output -T.

Input

The first line holds two real numbers X, and Y, (0 < X, Y, < 100). The next
line holds two real numbers X, and Y, (0 < X,, Y. < 100). The following two
lines hold real numbers A and V (0.5 < A,V < 10), respectively. The following
lines describe the polygon: a single integer N (1 < N < 100) on a line by itself,
and each of the following N lines holds a pair of real numbers, X; and Y; being
the coordinates of a vertex (0 < X, Y; < 100). All the reals are guaranteed to
give an integer when multiplied by 2.

Output

Output the answer on a single line. Your answer will be considered correct if
its relative error does not exceed 107°.

Scoring
Points for all the tests are awarded independently.
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Example
labyrinth.in labyrinth.out
1.5 4.5 4.472135955
4.5 1.5
1
1
6
00
0 6
36
33
6 3
6 0

E. Liberloun

The planet Liberloun has N communication stations, some of which have
retranslators around them. At a certain initial moment, a talented astronomer
Aytal from Earth sends a message signal to each of the comm stations, which
reaches them instantaneously, but with some loss and scatter. It is known
that each retranslator receives a fraction p of the initial message (the more
retranslators there are, the greater portion of the signal goes to them). Also,
a fraction g of the signal is lost. It takes takes 3 hours for a retranslator to
forward the message to its comm station. Aytal's computer only retransmits
the lost part of the message after 10 hours. The station receives a readable
message if the combined fraction of the message that reaches it is no less
than S.

Aytal asks you to count how many stations will receive a readable message
after H hours.

Input

The first line of input contains an integer N (1 < N < 10°) and real numbers
p, g (0 < p, g < 1), the number of stations and the fractions, respectively.
The second line holds N integers a;,as, ...,a, where a; is the number of
retranslators around the jith comm station (0 < a; < 10°). The third line
contains two real numbers H, S(0 <H <1000, 0 < S<1).
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It is guaranteed that for all / the condition p x a; + g < 1 is satisfied.

Output
Output a single integer, the number of stations that will receive a readable
message after H hours.

Scoring
Solutions that fail the tests in the examples will be awarded 0 points and not
be further tested.

Each test is scored separately.

Examples
liberloun.in liberloun.out
2 0.01 0.5 1
01
0 0.5
4 0.2 0.2 4
0123
8 0.3
Scoring

In the first example the first station immediately receives half of the message,
and the second station 0.49 of the message. Only the first station receives a
readable message.

In the second example, after 3 hours the stations number 2, 3, and 4 will
receive messages from their retranslators, so all of the stations will receive
0.8 of the message.

F. Necklace, again

Alyosha Popovich has beads colored in M different colors. He wants to make
a necklace from these beads for Vasilisa the Beautiful. He believes that
necklaces containing all M available colors in any M + 1 adjacent beads are
especially beautiful. How many different beautiful necklaces of length N can he
make? This number can be huge, so you are asked to calculate its remainder
modulo 10° + 7.
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Input
Input file contains two positive integer numbers M and N
(2 <M < N < 100000) separated by space.

Output
Output the number of different necklaces modulo 10° 4 7 into output file.

Scoring
Subtask 1

Additional limitation:N < 8. 20 points.

Points will be awarded only if solution passes all tests from the statement
and the subtask.
Subtask 2

Additional limitation: N < 500. 40 points.

Points will be awarded only if solution passes all tests from the statement
and the subtask.
Subtask 3

There is no additional limitations. 40 points.

Points will be awarded only if solution passes all tests from the statement
and the subtask.

Examples
necklace.in necklace.out
2 6 26
58 8520
Scoring

Necklace is considered as a sequence of beads of length N.

G. Monetary system of the Land of Fools

It is known that in the Land of Fools there are two types of currency: golden
and wooden. There are coins with the values of a,, a,, ..., ax wooden units and
a golden coin. By the order of wise Buratino, the ruler of the Land of Fools, the
monetary system of the country is organized in such a way that any amount
from 1 up to M of wooden money can be paid using no more than N coins.
Define the minimal and maximal amount of wooden money that the golden
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coin can be worth. In the case when one golden coin is equal to exactly one
number of wooden units, print it as both minimal and maximal.

It is guaranteed that the order of Buratino is fulfilled and one golden coin
is not worth more than M wooden units.

Input
First line contains three numbers K, Mand N (1 < K < 500, 1 < M, N < 2000).
Second line contains Kintegers ay, a,, .., ax (1 < a; < 500).

Output
Output two space separated integers, the minimal and maximal wooden value
of the golden coin.

Scoring
Solutions that fail the tests in the examples will be awarded 0 points and not
be further tested.

Each test is scored separately.

Examples
coins.in coins.out
310 2 7 7
123
315 3 4 13
125

H. Shopping

Grisha, a young coder, goes shopping for groceries every Saturday. This time
he has decided to minimize his spending.

Grisha's town has N grocery shops, and for convenience he has numbered
them from 1 to N. Some shops are connected with minibus routes, and the
cost of the minibus from the jth shop to the jth one is p; rubles.

There are K different kinds of groceries. The shops stock limited amount
of each. Grisha also knows the price for each kind of groceries in each shop.
The prices in the shops may differ.

Grisha lives near the shop number 1, so he spends nothing to get there. He
may finish his shopping in any of the N shops. Assume that the return home
will also cost him nothing.
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Given a shopping list, determine the minimum necessary amount of
money that Grisha will have to take with him.

Input

The first line of the input contains a single integer N (1 < N < 17), the number
of shops.

The following N lines form an N x N matrix P. The matrix elements p;
(0 < p; < 2000) determines the cost of minibus from the ith shop to the
Jjthrshop. If p; = 0, it means that there is no direct minibus route connecting
the shops number /and j. The matrix is symmetric, and all p; are zero.

The next line holds a single integer number K (1 < K < 50), the number of
types of groceries.

The next line holds Kintegers Q; (1 < Q; < 2000), the required amount of
each grocery type on Grisha's shopping list.

What follows is K blocks describing the grocery stocks and prices in the
shops. The ith block starts with a line holding a single integer M, the number of
shops that have the ith grocery type. Each of the M following lines of the block
holds three integers v, p, g (1 <v <n,0 < p <2000,1 < g < 2000) meaning
that the shop number v sells the ith grocery type for p rubles per piece and it
has g pieces of that grocery.

Output

A single number, the minimum sum of money that will allow Grisha to buy all
the groceries. If that is impossible, output —1.

Scoring

Solutions that fail the test in the example will be awarded 0 points and not be
further tested.

Each test is scored separately.
10
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Example
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Solutions

A. Rhomboid tiles

Represent the floor of the room as a rectangle on a plane lined by two families
of parallel straight lines forming rhombuses as required. Consider all the
intersection points of these lines that lie inside the rectangle except on its
upper and right side. Denote their number by N. Each of them is touched from
above by a part of a tile containing the same nonempty region of the lower
right quarter. So the minimum required number of tiles is at least N.

Consider first the case when the dimensions of the room are multiples of
the halves of the tile diagonals: L = n§, W = m%, n,mintegral. In this case, one
can readily see that those parts not containing any region of the lower right
tile quarter can be covered from parts left from opposite walls, irrespective of
whether nand m are even or odd. Therefore in this case no additional tiles are
necessary and the minimum required number of tiles is exactly N.

n=8m=4, n=7m=4 n=bm=5
N=16 N=14 N=13
In the general case, when L/a and W/b are not integer or half-integer, we
can increase the room dimensions so that these numbers reach the nearest
integer or half-integer. This will reduce the situation to the above special
case, and won't bring any new intersection points inside the rectangle, so the
number N will stay the same.

Now N can be counted by examining the cases depending on n and m
12
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being odd or even, or by looping, however these are equivalent to the formula

=[]

where [x] denotes the ceiling of x.
We can also satisfy the requirements and perhaps get a smaller number
after rotating the rectangle 90 degrees. Therefore the final answer is

2L 2w 2L 2w
N:mm({mz[wamzfaW

B. Skis sorting

Let's reformulate the problem as follows: given a sequence of 2n integers,
where every number from 1 to n is present at most twice. The important
observation is that the the total load of the robot for the sequence without
skipped numbers is equal to the sum of distances between two occurrences
of all numbers. That means that, instead of calculating the total average load
of the robot over all possible valid orders, we can calculate the contribution of
each number from 1 to n independently.

To solve the first subtask, just write a program that calculates the answer
using the definition given in the statement. For the second subtask you could
write arecursive bruteforce algorithm that iterates over all valid orders. Writing
such solutions could help you validate your solution for next subtasks.

Consider a number x. If it's already present twice, then add the distance
between its occurrences to the answer and be done with it. For all numbers,
that are not present in the input, the answer is the same. For each free position
i calculate the count k;and sum of indices of all position to the left of it s;. When
this position is the second occurrence, the contribution to the answer is equal
to kii—s;. Sum these values over all free positions and divide it by M where
Co Is the total number of free positions.

The remaining case, where the number is only present once is similar.
If some number is present at position j, then its contribution is equal to
clo ((k/eft = Sleft) + (Sr/ght - kright : I))' where k/eft' Sleft: kright and Sright — number
and sum of free positions to the left and to the right of /. This solution can be
implemented in O(n).

13
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C. Fire stations

Use dynamic programming. Denote A; the minimum expenditure to provide
fire protection to settlements number 1 to /, while having a fire station in
settlement number /. Obviously, A, = C,. If we have a station at /, the distance
to the previous station must be no greater 2k + 1. Therefore

A/‘ = mln(Am, Am, ?AI?1) + C/7

where X denotes max(x,1). The answer to the problem is

min(A—, A LA,

n—k k1

D. Labyrinth

Vasya's movement to the exit point will be optimal when it is composed of
straight line segments, meeting each other at points where he touches the
polygon vertices. Due to the restrictions of the problem, he can only touch
them at certain points.

Yl

Compute all the points where a square vertex can touch a polygon vertex,
and for each one check whether Vasya can reach it. Call such a point reqular.
Now for each pair of vertices of the graph including the regular points, the
starting point and the exit point, check whether they can be connected by

14
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a straight line segment along which Vasya can move. If so, connect these
graph vertices by an edge, the length of which is the time required for Vasya
to traverse the corresponding segment. Use Dijkstra’s algorithm to find the
distance between the starting point and the exit point.

E. Liberloun

Denote by x the missing portion for first station, and represent H as
H = 10 x k + r, where k and r are positive integers with r < 10. The signal
was sent at times 0, 10, 20,..., 10 x k, so at that moment we have k + 1
signals, with losses, respectively g, G2, ..., g<*'.

Consider the first station. If less than 3 hours passed after the last (k+1)th
transmission then x = ¢"*' + ¢ % p * a,, where ¢ * p x a; means the part
intercepted by retranslators. Otherwise x = ¢t that is a part of message is
already received by the station from the retranslators.

Therefore 1 — x is the fraction of the message received by the station.
Repeating the computation of the fraction received by each station, and
compare it with S.

F. Necklace, again

There are beads of k colors. Denote C(n) the number of different beautiful
necklaces of length n. Obviously n > k. We have the following formula:

Cm+k+1)=Cm+1)+Cm+2)+ ...+ C(m + k).

If we know the values of C(k+ 1), C(k + 2), .., C(k + k), then we can find C(n) for
all subsequent n.

Compute C(k + 1). Consider the last k beads. There are two cases. First,
all of them may be unique. The number of possible necklaces for this case is
k x k!. If there are two beads of the same color among k beads, then some
color does not appear among them, and it is the color of the first bead. Using
this, we have the number of beautiful necklaces C7 x k x (k — 1) x (k — 2)!.
Denote the numbers in the first and second case, respectively, by f; and r;. So
Ck+1)=1f+r.

Compute C(k + 2). The number can increase only due to f;. Therefore the
k+2th bead can be any color. We now have that C(k+2) = C(k+1)+(k—1) x f;.

15
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Compute C(k + 3). Again, separate C(k + 2) into two parts analogous to
f; and r,. Denote them f, n r,. We are only interested in f,. Let us return to f;,
represent it as a + d, where a = % d= (k,j)f] . Then f, = a + 2d. Therefore,
Ckk+3) = Clk +2) + (k — 1) x f,. Denote f, the factorial part of C(k + 3).

fy = a+4d. Weobtain C(k+4) = C(k+3) 4+ (k— 1) x f5.

In the general case, f,, = a+2™"'d, C(m + 1) = C(m) + (k — 1) x f,,. We
continue the computation until we find C(2k). After that we continue using the
formula C(m + k+ 1) = C(m + 1) + C(M + 2) + ... + C(m + k). To simplify
the computation, split the number C(k + 1) as C(k + 1) = a; + a5 + ... + ay,
where a; = C(i). NMycTb HekoTopoe C(m) = bya; + bya, + ... + ba,. Toraa
C(m+1) = bay + (b + by)a, + (b + by)ay + ... + (by_7 + by)a,. Using this
recurrence we can compute any C(n).

G. Monetary system of the Land of Fools

First, calculate the following value: f; — minimum number of coins to get sum .
This value can be calculated with dynamic programming in O(MK) as follows:
initialize f;, = 0 for/ = 0 and f; = 400 for/ > 0. Then, for all coins a, and
indices / update f; = min(f;, f,-,ak + 1). If you iterate over / in increasing order,
you account for the fact that you can take some coin multiple times.

Back to solving the problem. Define sum/as bad, if f; > N. The new golden
coin should fix all bad sums. If the value of the golden coin is x, then bad
position i will be fixed, if there is some j < J, such that j — / is divisible by x
and f; + 51 < N. Using this property, we can list all values x such that bad
position / will be fixed. To do that, iterate over all good positions j < /, iterate
over all divisors of / — j, check that value of f; is less than or equal to N.

n
It's relatively known that > d() = O(nlogn), where d(n) is the number of

=1
divisors of n. That means that for fixed / we only need to consider O(Mlog M)
numbers. After that, we can intersect all these sets and take the minimum and
maximum value. The running time of the second part and the whole solution
is O(M? log M).
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H. Shopping

This problem can be split into two subproblems. The first is to find the
minimum amount of money to spend on minibuses to visit a given subset
of shops. The second subproblem is to determine the minimum amount of
money to buy all required groceries from a given subset of shops. , that is
to say that . Takum 06pasom, AN onpefeneHHOro MHOXecTBa MarasmHoB
MOXHO BbIYMCINTbL MUHUMAIbHYIO CYMMYy [EHer, KoTopas TpebyeTcs YTo-
Obl KynnTb TOBapbl TONIbKO B MarasmHax M3 aToro MHoxecTsa. Finding the
minimum over all the shop subsets, we can find the answer.

For the first subproblem compute the matrix A of minimum distancesThis
can be done using the Floyd—Warshall algorithm.

Then reduce the problem to a dynamic programming one. Introduce an
two-dimensional array D with D[mask][last] storing the minimum amount of
money for the state [mask][last], necessary to visit all the shops given in the
mask, and finishing at the shop number /ast. If the ith bit of mask is 1 it
means that the shop number i is visited. Initialize D[mask][last] where mask
only contains one shop /ast, to zero 0.

To find DlmaskK][last] first define prevMask for previous step.
Because we must finish in the shop number /ast, the shop set for
the previous state only differs in not containing the element /ast, ie
prevMask = mask\last. Let the shop prevLast be in prevMask, then
if we arrive from the state [prevMask|[prevLast], total price will be
D|prevMasK]|prevLast] + A|prevLast|[last]. Checking all prevLast from prevMask,
we find the minimum travel cost. In this manner, for a given set mask we can
find the minimum travel cost by finding minimum over all D[mask][last].

Consider a special case for the second subproblem where we only have
one type of groceries. Assume we visit all shops given by mask. Sort the shops
in the increasing order by price. We go along the sorted list of shops until we
can buy the required amount of the grocery. In the general case of multiple
grocery types the cost is determined separately for each type.
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YcnoBusa 3agad

3agaum

A. Pomb6oBmpHas NnnTKa

Mon B NpAMOYrofibHOM KOMHaTe TpebyeTcst BbINOXWUTb OANHAKOBBIMU MANT-
KamMu, UMetoLLIMMK GopMy poM6ba, Tak, YTOObI AnaroHan Kaxaoro pomoa 6bi-
NV NapannefbHbl CTeHaM KOMHaTbl. Y Bac eCTb fla3epHbl pe3ak, KOTopbIi
PEXET NAUTKY NpakTUyeckn 6e3 0TX0A0B. 3aKas3umnk TpebyeT, YTobbl paspe-
3bl MPMMbIKANM TONBbKO K CTEHAM, PUCYHOK Ha NAMTKE COBMeLLIANCst Mo CTOpo-
HaM, 1 OT yrna ABYX CMeXHbIX CTeH (Y OKHa 1 HAanpoTUB BEepU) HaUYMHaNNCh
NONOBUHKM MANTOK. MIHbIMW CNOBaMM, MO KOMHaTbI AO/IKEH BbIMSAeTh Kak
NPSAMOYrOfbHUK, BbIpe3aHHbIN 13 6ECKOHEYHOM MIOCKOCTM, MPUYEM:

* TJINTKK Ha MIOCKOCTN OAMHAKOBO OPUEHTNPOBaHbI 1 MpUneraroT Apyr
K APYry TOJ/1bKO MO Uej/ibIM CTOPOHAM,

* Of]Ha M3 BEPLLNH NPAMOYTOSIbHNKA HaxoaMTCs B OOLLEM Yy ABYX M-
TOK (MOKa3aH CTPESIKOM Ha PUCYHKE HIXKE).

)

MoacuynTanTe MMHUMaNbHOE KOIMYECTBO MINTOK, KOTOpble I'IOTpe6yeTCF|
KYNMAUTb, 4TOObI BbIMOMHUTbL BCE Tpe6OBaHI/IFI.

dopmaT BXOAHbIX AAHHbIX

3anucaHHble Yepes Npoben B OAHOM CTPOKE YeTbIpe MONOXKMUTENbHbIX LIefbIX
yucna L, W, a, b — anvHa v WwunpriHa KOMHaTbl, @ Takxe AnaroHanu poM6oB
NAUTKK. Bee ynena He npesbiwarot 104,

¢opmaT BbIXOAHbIX AaHHbIX
OAHO Le10e YNCIO — MUHUMASbHO HEOOXOAMMOE YMCAO MINTOK.
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CncTtema oueHMBaHUA
Mopsagaua 1

LonoHNTEeNbHOE OrpaHnyeHne: Bce Yncna He npesocxoddart 100. bannbl
HaYUCNAOTCH TONTbKO B TOM CJlyYae, ec/iv BCe TeCTbl AaHHOW noA3ajayn u
TeCTbl U3 NpUMepa NPonaeHbI.
Mopa3apgaua 2

LOMNoHNTENbHOE OrpaHnYeHne: Bce Ynca He npesocxoddart 200. bannbl
HaUYMCNAKOTCH TONTbKO B TOM CJlyYae, ec/iv BCe TeCTbl AaHHOW NoA3ajayn u
TeCTbl U3 NpUMepa NPonaeHbI.
Mopa3apgaua 3

JononHUTENbHbIX OrpaHUYeHnin HeT. bannbl HAUNCASHOTCH TOSIbKO B TOM
CJly4ae, ecniv BCe TeCTbl JaHHOM NOA3aZaum 1 TECTbI U3 NpUMepa NPonAeHbI.

Mpumep BxoaHOro u BbixogHoro ¢ainos

tiles.in tiles.out
220 180 50 100 18

B. CopTupoBKa NbiX

B okpecTHOCTM AKyTCKa Hayan paboTy HOBbIMA MOMHOCTLIO aBTOMATW3W-
POBaHHbIA 3aBOA4 MO MPOM3BOACTBY JIblXK. [MPOM3BOACTBO pas3feneHo Ha
HECKOMbKO 3TanoB, CPean KOTOPbIX M3rOTOBMEHWE M ynakoBKa. J1biKW Ha
9TOM 3aBoOfe BbINyCKatOTCs NapTUAMM MO N pa3nnyHbix nap. OaHaXabl B Cu-
cTemMe ynpaBfeHus npousoLuen coon, 1 BO BpeMs M3roTOBEHMSA OAHON nap-
TUM POBOT-M3rOTOBUTESb BblAaBas fibKM HE B OTCOPTMPOBAHHOM MOPAAKE.
Mopsaok, B KOTOPOM POB6OT-U3roTOBUTENb BblAaBas bW, TakxXe oKkasascs
YaCTUYHO YTEepPsH.

B cBA3KM C 9TMM, Ha AONHO PO6OTa-yNakoBLMKA BbliNana Tsaxenasa y4yacTb
COCTaBAATb Mapbl NibhK caMocToATeNbHO. OH AENCTBYET CneayroLmmM obpa-
30M: 3a6MpaeT B Hayane Kaxaon CeKyHAbl C KOHBEMepa O4epeHyrO by
M CMOTPUT, AEPXKNUT 1M OH NapHYHO K HeW. ECNn OH HaxoauT napy, OH ee yna-
KOBbIBAET M OTAAEeT Aanblie. ViHade, OH 6epeT 3Ty NbIKY U AEPXKUT, NMoka He
HaMOET K Hel NMapHyHo.

N3-3a HenonagoK poBOT-yNakoBLUMK Temnepb BbIHYXXAEH COBepLlaTb
bosblle paboTbl, YeM paHblie. CKaXkeM, YTO €C/IM OH AEPXKUT X NIbK Mexay
nonyyeHunem - 1 (i + 1)- NbIXKK, TO ero 3arpy>kKeHHOCTb B MOMEHT BPEMEHM
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I paBHa X. O6LLeN 3arpy>KeHHOCTbIO PO6OTa HA30BEM CYMMY BCEX 3arpy>KeH-
HOCTENn B MOMEHTbI BPeMEHN OT 1 o 2n — 1.

MOCKOSbKY XXypHan cobbITWi, rae ONUChIBaNNCh JibIXKK, KOTOpPble Mony-
Yyasn ynakoBLLMK, OKa3asca YaCTUYHO YTePsiH, OBLLYH 3arpy>KeHHOCTb Po6o-
Ta TOYHO NOCYMTaTb He yaacTcs. BMEeCTO aToro, MHXeHepbl 3aBoa cnpatum-
BatOT BaC: YeMy paBHa 06LLas 3arpy>XeHHOCTb B CpejHeM Mo BCEM BO3MOXK-
HbIM MCXOfaM, YAOBNETBOPSOLIMM AaHHOMY >KypHany? ObLiast 3arpy>eH-
HOCTb B CpefiHeM onpefenseTcs Kak CyMMa OBLLMX 3arpy>KeHHOCTeNn poboTa
QU151 BCEX BO3MOXKHbIX MOPSAAKOB BblAauu NbK, YAOBNETBOPAFOLMX BXOAHBIM
JlaHHbIM, IENEeHHasn Ha KONMMYeCTBO TakMxX NMopsiAKOB.

dopmaT BXOAHbIX AAHHbIX

B nepBoit cTpoke cogepxkutes umcno n (1 < n < 10°) — konuuecTso nap
NbIX, KOTOpble Gblnv M3roTOBMEHbI. B cneaytoLlen CTpoke COAePXUTCSA 2n
uenbix ymcen a; (0 < a; < n). Ecnv a; > 1, TO M3BECTHO, YTO B i-t0 CEKyHAY
POGOT MOAYYMA NbIKY M3 KOMMJeKTa C HOMEepPOM a;. ViHaue, ecnin a; = 0, TO
MHbOpPMaLMst O TOM, YTO NOAYYMA poboT, yTepsHa. Kaxaoe yncno, kpome 0,
BCTPEeYaeTcs B 9TOM CMMCKe He 6onee ABYX pas.

¢opmaT BbIXOAHbIX AaHHbIX

BbiBeaWTe eAMHCTBEHHOE YMCIIO C MNaBatoLLEN TOYKOW: CyMMapHas 3arpy-
YXEHHOCTb poHOTa B CpeHeM MO BCEM BO3MOXHbIM MOPSAKaM U3roToBIe-
HWSI NbIXX, COMNAcoBaHHbIX C XKypHanom aeicteuit. OTBeT 6yAeT cunTaTbCs
KOPPEKTHbIM, EC/IM €10 OTHOCUTESNIbHAA MNOrPELLIHOCTb He npeBocxoanT 107°.

Cuncrtema oueHMBaHUA

OrpaHunyeHns
lNonsanaddg bansbl
n JlononHuTenbHble
1 20 n<b5 a,#0
2 20 n<5 -
3 30 n <1000 -
4 30 n<10° -
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MprMmepbl BXOAHOTO 1 BbIXOAHOro ¢alinioB

skis.in skis.out
2 3.333333333333333
0010
3 5.0
131322

C. MNo>kapHas oxpaHa

B ogHOM pecnybnnke Bce HaceneHHble MyHKTbl pacnofioXeHbl BAOb OAHOW
eVHCTBEHHOW A0POrk. [ocKoNbKy 60AbLIMHCTBO MOCTPOEK B HNUX AEPEBSH-
Hble, TO OHOWN M3 BaXKHbIX 3aJa4 SABNSETCSA OpraHmM3aLms NoXapHom oxpa-
Hbl. 1119 9TOro Heo6X0AMMO MNOCTPOUTL BAOSb AOPOr HECKObKO MOXapHbIX
CTaHUMI, B KOTOPbIX ByayT 6a3MpoBaTbCs NOXKapHble MalLMHbI.

CTaHLUMM MOXHO NMOCTPOMUTb TOMIbKO B HACENEHHbIX MyHKTaX, MpuyeM 3a-
TpaTbl Ha NOCTPONKY MNOXAaPHOWM CTaHLMN B pa3HblX HACENEHHbIX MyHKTax MO-
ryT 6bITb Pas3nyHbl. byaemMm cumTaTth, YTO HaceNeHHble MYyHKTbl MPOHYMEPO-
BaHbl OT OJHOIO KOHLIA AOPOrn K ApYyromy nocnefoBaTesibHO Ynucnamm ot 1
[0 N, @ CTOMMOCTb MOCTPOMKM MNOXApPHOW CTaHLMN B HACENEHHOM MyHKTe C
HOMEpPOM / paBHa C;.

HaceneHHble NyHKTbl pacnonoXeHbl BAOMb AOPOrn AOCTAaTOUYHO paBHO-
MEpPHO, N03TOMY BYAEM CUMTATb, YTO PACCTOAHMNE MEX Y NHOObIMU ABYMS CO-
CeAHNUMM HaceNeHHbIMM NyHKTaMK1 NoXapHas MallvHa NpoesxaeT 3a OAnH
yac. Ecnm oT MOMeHTa BO3HMKHOBEHMS Mo)Kapa A0 MOMEHTa npuesaa no-
YKapHOW MallMHbl NpoXoauT 6onee k YacoB, TO FOpPSALLIMI OOBEKT CNAcTh He
yaaeTca. MoaToMy OT N060ro HaceNeHHoro NyHKTa (BHe HaCceNeHHbIX MyHK-
TOB MOXapbl He BO3HWKAIOT) A0 6GRmxKalLlen NoXxapHoM CTaHUMM NyTb A0N-
>KEH 3aHUMaTb He 6osee k 4acos.

OnpenennTe HaMMEHbLLYHO CYMMY 3aTpaT Ha CTPOUTENbCTBO NMOXKapHbIX
CTaHuunm.

dopmMaT BXOAHbIX AaHHbIX

MepBasi CTpoka BxofAHOro darna cogepxunt agsa umcnanmk (1 < n < 10000,
0 < k < 100) — KONMYeCcTBO HACcEeNEeHHbIX MYyHKTOB, HAXOAALLMXCS Ha lopore
¥ MaKcUManbHoe JoMnyCTUMOoe BpeMst MpUBbITUS MOXKAPHOW MalLKHbI K.
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BTopas cTpoka cogepxut n uncen ¢; (0 < ¢; < 10°) — cToMMOCTb Mo-
CTPOVIKM NOXapHON CTaHUMM B HACENEHHOM MYHKTE C HOMEPOM /.

¢opmaT BbIXOAHbIX AaHHbIX
B eAnMHCTBEHHON CTpPOKeE BbIXOAHOIO q3a|71na BbiBeAMTE OAHO YNCIO — MUHN-
MaJIbHYHO CyMMapHyto CTOMMOCTb I'IOCTpOl7IKl/I BCEX MNOXXapHbIX CTaHLMN.

Cuctema oueHMBaHUA
Mop3apgaua 1

JononHuTensbHoe orpaHnderne: n < 10

Bannbl HAYNCNAKOTCH TONTLKO B TOM CllyYae, eC/n BCE TECTbI JaHHOWM MNOA-
3a/la4n 1 TeCTbl U3 NpUMepa NPOMNaeHbI.
Mop3apgaua 2

[ononHuTenbHoe orpaHmdeHmne: k < 1

Bannbl HAYNCASOTCA TOSIBKO B TOM Cllydae, eCiv Bce TeCTbl AaHHOM Nofa-
3a7a4n 1 TeCTbl N3 NPpUMepa NPONaeHbI.
Mop3apgaua 3

JOonoNHNTENBbHbIX OrPaHUYEHUIA HET.

Bannbl HaUNCASTCH TOSIBKO B TOM Cllydae, eCiv BCe TeCTbl AaHHOM Nof-
3a7a4n 1 TeCTbl N3 NpUMepa NPONaeHbI.

Mprmepbl BXOAHOTO 1 BbiIXoAHOro ¢alinoB

fire.in fire.out
4 2 3
2432
31 3
2 32

D. JNabupwuHT

Manb4urK Bacst 3acTpsn B nabupuHTe. JITabnpuHT NnpeacTaBnsieT coboo Npo-
N3BOJbHbLIN HECAaMOMNepeceKaroLLIMNCH MHOMOYTroNbHUK ¢ N BEpLUMHaMM 1 MNa-
pasifieNbHbIMK K OCAM KOOPAMHAT CTOPOHAMMW. Tak Kak y HEro Be4epoMm 3aHs-
TVS NO NPOrpaMMMPOBaHUIO, TO Bacst Xo4eT BbIGpaThCs Kak MOXHO 6bICTPEE.
Bacqa HaxoguTcs B Touke (X, Ys) BHYTPY NabupuHTa, a BbIXOA4 HaxoauTCs B
Touke (X,, Ye). [ANst NpoCTOThI pelueHns NnpeacTaBuM Bacto Kak KBagpat co
CTOpOHaMK A ycnoBHbIX eanHuy. CTOPOHbI KBagpaTta Bcerga napasniefbHbl
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0ocsM KoopamHaT. CumTaeTca 4To Bacs Bblllen M3 nabupuHTa, €Civ ero LeHTp
[OCTUIHET TOYKM BbIxoda. Hananre MuHMMasnbHoe BO3MOXKHOE BpeMs, 3a KO-
Topoe Bacsa cMOXeT BbINTM 13 nabuprHTa. CKOpOCTb nepeaBmkeHns Bacu
paBHseTcs Vy.e/c. Ecnu Bacsa He MOXeT BblbpaTbCs U3 TabUpuHTa, BbIBECTH
-1.

dopmMaT BXOAHbIX AAHHbIX

B nepBoOW CTpoKe 3afaHbl BelllecTBeHHble uncna X, 1 Y, (0 < X, Y, < 100). B
crnepyroLLer CTPoKe 3adaHbl BellecTBeHHble Yucna Xe, Y. (0 < X,, Y. < 100).
B nocnegyrolmMx ABYX CTPOKaxX 3afaHbl BeleCTBeHHble yucna A n V
(0.5 < A,V < 10) cooTBeTCTBEHHO. [lanee 3aaH MHOIMOYrofibHUK: cHavana
AaHo uenoe yncno N (1 < N < 100), B nocnegytolimx N cTpokax HaxoasTes
Mo ABa BeLLECTBEHHbIX YMCSIa: KOOPAUHATbLI BEPLUNH MHOTOYIOSIbHUKA X; U Y,
(0 < X, Y; <100). FapaHTupyeTCs, 4TO MPU YMHOXEHUM IH060ro BeLLeCTBEH-
HOIO YMUCNa N3 BXOAHbIX AaHHbIX Ha 2, MOyYUTCS Liesioe YMCIO.

dopmaT BbIXOAHbIX AAHHbIX

B eAnHCTBEHHON CTPOKeE BbIBECTW OTBET. OTBET cUnTaeTCH BEPHbIM, eCJ/IN €ro
OTHOCUTEJIbHaA MOrpeLlHOCTb HE NPEBbILLAET 106,

Cunctema ouyeHBaHUSA
Bannbl 3a KaXxablt TECT HAYUCNAOTCS HE3ABUCKMO.

Mpumep BXoAHOrO N BbixogHoOro ¢paiinoB

labyrinth.in labyrinth.out
1.5 4.5 4.472135955
4.5 1.5
1
1
6
00
0 6
36
33
6 3
6 0
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E. JinbepnyH

Ha nnaHeTe JInbepnyH ecTb N CTaHLMN CBSA3WN, BOKPYT KOTOPbIX MOMYT Haxo-
OUTbCA peTpaHcnATopbl. Ka)kaon cTaHuMM B HadabHbI MOMEHT BPEMEHN
TanaHTAMBbIA acTPOHOM ATan ¢ 3eMn NOoCbINaeT COOOLLIEHNS B BUAE CUr-
HanoB, KOTOPble AOXOAAT MIHOBEHHO, HO C HEKOTOPbLIMU NOTEPSMM M OTKI1O-
HEHNAMM. MI3BECTHO, YTO MO P-OM YaCTW HampaBAEHHOro CTaHLMK CoobLLe-
HUS NonafaeT peTpaHcnsaTopam (4em 6osblie BOKPYT PETPAHCISTOPOB, TEM
60/blLe CMrHaNOB NonagaeT K HUM), U g-ast YacTb TepsieTcs. PeTpaHcnaTopy
TpebyeTcs 3 4Yaca, 4Tobbl NepeaaTb CoobLeHMe agpecaTy. Ty YacTb cooble-
HWU4, KOTopasa NoTepanach, KOMMbTep AlnTana NOBTOPHO OTNPaBNAET NLLIb
yepes 10 yacoB. CunmTaeTcs, YTO CTaHUMS NoyYmia YNTaeMoe CoobLLEHNE,
eCnu NonyyeHHaa cyMmMapHas oons He MeHblle S.

ANTan NpocuT BaC NOACHNTATb, CKOSIbKO CTaHLMA NosyYaT YuTaeMOeE Co-
obLeHne 3a H 4acos.

dopmaT BXOAHbIX AAHHbIX

B nepBoi cTpoke 3anucaHbl Yncna HaTypanbHoe ymucio N (1 < N < 10°)
M BewecTBeHHble ymucna p, ¢ (0 < p, g < 1) — KONNYECTBO CTaHLMM
M COOTBETCTBYOLIME JONN. BO BTOPOM CTpoKe 3anmncaHbl N LeSbIX YUCen
ay,as, ...,a, rOe a; O3Ha4YaeT KOMYECTBO COCELHUX PETPAHCIATOPOB Y /-
ctaHumn (0 < a; < 10°). B TpeTbeit cTpoke 3anvcaHbl BELLECTBEHHbIE Yncha
H, S(0<H<1000,0<S<T).

FapaHTUPYeTCH, YTO 1A BCEX [ BbIMOSIHEHO ycnosue p x @, + q < 1.

¢opmaT BbIXOAHbIX AAaHHbIX

BbiBEAMTE €ANHCTBEHHOE LIeS0e YMC0 — KONMYECTBO CTaHLMI1, KoTopble no-
nyyaTt ymTaemoe coobliieHne 3a H 4YacoB.

Cucrtema oueHBaHUs

MpeAcTaBeHHOe Ha MPOBEPKY peLleHne cHavana NpoxoauT TeCTMPOBaHMe
Ha TecTax u3 NPYMEPOB, NPVUBEAEHHbIX B YCIOBUM 3aja4v. ECnn Ha aTux Te-
CTax pelleHne y4acTHMKa BblJaeT NpaBusibHble OTBETHI, TO TorAa 3TO pelle-
He NPOBEPSIETCS C UCMOSIb30BAHMEM KOMMIEKTA TECTOB /15 9TOI 3a4auu
(Npv aTOM 6ansbl 3a KaX bl TECT HAYUCNAIOTCA HE3aBMCKMO). B npoTumBe-
HOM CllyyYae peLleHne y4acTHINKA CYNTAETCSt HEBEPHbBIM, 1 3@ HETO YYaCTHUKY
He HauMCnATCA Kakne-nnéo Gannbl.
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MprMmepbl BXOAHOTO 1 BbIXOAHOro ¢alinioB

liberloun.in liberloun.out
2 0.01 0.5 1
01
0 0.5
4 0.2 0.2 4
0123
8 0.3

Cnctema oueHMBaHMA
1. Cpasy nocne oTnpaBfeHns nepeas CTaHUMs noflydaeT nofloBMHY, a BTO-
pas — 0.49 o6bema coobleHns. CnegoBaTeNbHO, TONBKO NepBast CTaHUMS
nony4nna YtTaemoe coobLLEHME.

2. Mo npoulecTBMmn 3 4acoB 2, 3 1 4 cTaHUMKM NoNydaT COObLLEHNS OT CBO-
NX COCeAHNX PETPAHCIATOPOB. COOTBETCTBEHHO, Y BCEX CTaHLMIA AONN NOSY-
YEeHHOro curHana 6yayT paBHbl 0.8.

F. OnAaTb oXepenbe

Y Anewm lNonoBu4a ecTb 6YCUHKN M pasHbIX LIBETOB B HEOrPaHNYEHHOM KO-
nnyecTtBe. CKOMbKO PasnyHbIX KPaCUBbIX OXXEPENNiA AIMHbI N OH MOXET Mo-
JapuTb Bacunuce lNMpexkpacHon? Oxkepenbe CHNTAeTCA KpacuBbIM, eCIN CPe-
An ntobbix M+1 noapsa naywmx 6yCMHOK B HEM MPUCYTCTBYHOT 6YCUHKM BCEX
M UBETOB. 3TO KOIMYECTBO MOXET HbITb HObLLNM, MOSTOMY BMECTO CaMOro
KOMMYECTBa NOCYUTANTE OCTATOK OT AeneHus ero Ha 10°% + 7.

dopmaT BXOAHbIX AAHHbIX
BxoaHon ainn coaepxmnT 3anmcaHHble Yepes npoben ABa Lesbix yncna M um
N (2 <M < N < 100000).

dopmMaT BbIXOAHBIX AAaHHbIX
BbiBeanTe eVHCTBEHHOE LIeNIoe YMCSO, OCTATOK OT [efieHua KoJinyecTBa
KpacuBbix oxepenui Ha 10° + 7.

CncTtema oueHMBaHUA
Mop3apgaua 1
[ononHnTtenbHoe orpaHnyeHne: N < 8. 20 6ansnos.
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Bannbl HauMCAFTCH TOSIbKO B TOM Clydae, eC/iv Bce TeCTbl AaHHOM Nof-
3ala4u 1 TECTbI U3 NpUMeEpPa NPOMAEHbI.
NMop3apaua 2

[ononHuTtenbHoe orpaHudenmne: N < 500. 40 6annos.

Bannbl HAUNCNAKOTCH TONbLKO B TOM Crlyyae, eCnn BCE TeCTbI JaHHOW MOA-
3ala4u 1 TECTbI U3 NpUMeEpPa NPOMAEHbI.
Mop3apgaua 3

[JononHUTENbHbBIX OrpaHnYeHnii HeT. 40 6anioB.

Bannbl HAUNCNAKOTCH TONTLKO B TOM CJly4ae, eC/n BCE TECTbI JaHHOM NOA-
3a/la4n 1 TeCTbl U3 NpUMepa NPOoMNaeHbI.

MprMmepbl BXOAHOTO 1 BbiIXOAHOro ¢palinioB

necklace.in necklace.out
2 6 26

58 8520

Cucrtema oyeHBaHUs
OxxepefbeM cuYnTaeTcsa NocneaoBaTebHOCTb OYCUHOK ANMHbI N.

G. JeHeXHas cucrtema CTpaHbl [lypakos

B CtpaHe [lypakoB, Kak M3BECTHO, B X0y ABa BWAa BaskOTbl — 30/0Tble U
fepeBsHHble. [Tpn 3TOM UMEKOT XOXAEHWE MOHETbI HOMWUHAIIOM a4, 8y, ..., 8y
aepeBsAHHbIX, a Takxke 1 3010Ton. 1o pacnopsykeHnto bypaTMHO — Myaporo
npaBuTena CTpaHbl [lypakoB, AeHeXHaa cnucTemMa yCTpoeHa Tak, 4To 1to6yro
CyMMY OT 1 10 M AepeBSIHHbIX MOXHO 3annaTnTb He bonee yem N MOHeTa-
Mu. OnpeaennTe, Kakoe HauMeHbLLee N Hanbonbllee KONNMYECTBO AepeBsH-
HbIX MOXET 6bITb B OAHOM 30/10TOM, MPW YCITOBWUK, YTO 30510TOM He Aopoxke M
nepeBsHHbIX? ECN BapuaHT TOMbKO OAMH, YKaXXUTE ero 1 Kak HauMeHbLLINA,
N Kak HanbobLUIWI.

[apaHTMpyeTCs, YTO yKas bypaTuHO BbIMOMHAETCA, M 3010TOM HE JOPOXKE
M DepeBAHHbIX.

dopmaT BXOAHbIX AAHHbIX

B nepBoW cTpoke 3anmcaHbl Tpu uenbix Yncna K, M, N (1 < K < 500,
1 < M,N < 2000). Bo BTopol cTpoke — K UenbIX Yucen a,, as, .., dy
(1 < a, < 500).
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¢opmaT BbIXOAHbIX AAaHHbIX
[Ba uenbIx Ynucna qyepes npoéen — COOTBETCTBEHHO, MNHNMaJIbHO N MaKCWU-
MaJIbHO BO3MOXXHbI€ YCI1a AePEBAHHbLIX B OAHOM 30J/10TOM.

CncTtema oueHMBaHMA

MpeacTaBneHHOe Ha NPOBEPKY PELLEeHWe CHavana npoxoanT TECTUPOBaHMNE
Ha TecTax U3 NPMMEPOB, MPMBEAEHHbIX B YCIOBMM 3adauun. Eciv Ha aTux Te-
CTax pelleHne y4acTHMUKa BblaeT NpaBuibHble OTBETbI, TO TOrAa 3TO peLle-
HMEe NPOBEPSETCHA C MCMONb30BaHMEM KOMMIEKTa TECTOB A9 3TON 3aAaudu
(Npu aTOM 6annbl 3a KaxKabll TECT HAYMCNSOTCA HE3aBMCMMO). B npoTuBe-
HOM Cnyy4ae pelleHre y4acTHUKa CHUTaeTCa HEBEPHBIM, 1 3@ HErO Y4aCTHUKY
He HauYUCNATCS Kakne-nmoo 6ansbl.

Mpumepbl BXoAHOro U BbixogHoOro ¢paiinos

coins.in coins.out
3 10 2 7 7
123
315 3 4 13
125

H. MarasuvHbl

Monogon nporpaMMuUCT pullia Kaxkayro cy6o0Ty XoaMT 3a npoayKTamu. B
9TOT pas OH peLnsi MUHUMN3MPOBAaTb CBOM PAcXofbl.

B ropoge, rae npoxueaeT puila, Mmveetca N NpoLoBONbCTBEHHbIX Mara-
31HOB. [1n51 yao6CcTBa OH MPOHYMepoBas MarasmHbl oT 1 Ao N. Mexay Heko-
TOPbIMW MarasvHamm XOAAT MapLUpyTHble Takcu. CTOMMOCTb npoesaa ¢ I-
ro MarasuHa B j-1 COCTaBnseT p; pybnen. Beero npogaetcs K pasHbix TUMOB
NpOAYyKTOB. B MarazuHax MMeeTcs onpefeneHHoe KOIMYeCTBO eAnHNL, TOro
UM MHOMO NpoayKTa. Takxke [puLlia 3HAET, CKOMbKO CTOUT Kaxk bl MPOAYKT B
KaXZOM 13 MarasuHoB. LleHbl Ha NpoayKTbl B Pas3fMYHbIX MarasuHax MoryT
ObITb Pa3HbIMMU.

MpuLla XXMBET PAAOM C MarasnHoM ¢ HomMepoM 1. [Insa Toro, 4Tobbl A0-
6paTbCs A0 3TOr0 MarasuHa, OH HUYero He NAaTUT. KOHEYHbIM MarasmHoOM
MOXET 6bITb Ntobon 13 N MarasmHoB. Ha obpaTHyto gopory Aomou lpuiia
HWYEro He TpaTuT.
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IMest cnmMcoK MOKYMoK, onpefennTe HauMeHbLLYHO CyMMY AeHer, KOTo-
pyto MpuLa AOSHKEH B3STb C COBOM.

dopMaT BXOAHbIX AaHHbIX

B nepBol cTpoke HaxoanTcs eauMHCTBeHHOe Lenoe uncno N (1 < N < 17) —
KOJIMYeCTBO MarasvHoB.

Cneaytoume N cTpok copepxat Matpuuy N x N. SnemeHT MaTpulbl p;
(0 < p; < 2000) ykasblBaeT CTOMMOCTb NpoesAa C i-ro MarasuHa B j-. Ecnm
pjj PABHO 0, TO 8TO 3HAYMT, YTO HET NPAMOrO MapLUpyTa C /-0 MarasuHa B j-i.
MaTpuua CUMMETPUYHA. SNEeMEHTbI Ha rMaBHOW AnMaroHanu BCeraa paBHbl
HYJHO.

B cneaytoller CTPOKe HaXOAUTCS E€AMHCTBEHHOEe uenoe 4ucno K
(1 < K< 50) — KOIMYECTBO pasfiMyHbIX MPOAYKTOB.

Hanee nayT K uenbix yncen Q; (1 < Q; < 2000) — KONMYECTBO eanHUL
Kayk[0ro BMAa NPoAyKTa, KOTOPOE HYXHO KyMUTb.

3atemM nayT K 6110KOB, KOTOPbIE YKa3bIBatOT, B KAKUX MarasuHax npoaa-
FOTCA TOBApPbI, 1 MO KaKON CTOUMOCTU. Kakabli i~ 650K HAYMHAETCA CO CTPO-
KW, rAe HaxoAnTCa eMHCTBEHHOE Lienoe M — KONMYecTBO MarasuHoOB, rae
npoaaeTcs - NpoaykT. [anee B M cTpokax MMeeTcst Mo TPy LenbIx Yncna v
pg(l1 <v<n0<p<2000,T <qg < 2000) — B MarasmHe ¢ HOMEPOM V
npofaeTcs /- NPOAYKT MO LieHe p 3a WTYKY, U B 9TOM MarasmHe nMeeTcs q
TOBAPOB 3TOro TUMa.

¢opmaT BbIXOAHbIX AaHHbIX

B eOMHCTBEHHOWN CTpOKe BbIBEANTE HaUMEHbLUYKO CyMMY OEHEr, KOTOPYHO
I’pmu_la OOJIXKeEH B3ATb C CO60W. ECnn HET BO3MOXHOCTM KYNMMTb BCE TOBapbl,
TO HAZO BbIBECTWN OOHO YMCIO —1.

Cuctema oyeHBaHuUs

MpencTaBneHHoe Ha NPOBEPKY peLleHre cHavana npoxXoanT TeCTMPOBaHWe
Ha TecTe M3 NpUMepa, NPMBEAEHHOMO B YCNOBMM 3aaa4n. Ecnv Ha aTom Te-
CTe pelleHre y4acTHMKA BblAaeT NpaBusbHbI OTBET, TO TOrga 970 peLleHne
NPOBEPSAETCS C UCMONb30BaHNEM KOMMEKTa TECTOB AN1A 9TON 3aaaqm (Npw
3TOM 6anibl 3a KaX bl TECT HAUYMCNAOTCSA HE3aBMCUMO). B NPOTUBHOM Cily-
Yyae pelleHMe y4aCTHMKA CUMTAETCS HEBEPHbIM, 1 3@ HErO Y4aCTHUKY He Ha-
YUCNAOTCA Kakne-noo 6ansbl.
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PewwieHuns

A. Pom6oBMpaHasa nnmMTKa

MpeacTaBMM NOM KOMHATbl MPAMOYFOfIbHUKOM Ha MI0CKOCTWU M NpoBeAeM
[Ba CeMeNCcTBa napanfiefibHbIX NPAMbIX, KOTOPble Pa30bbkOT MAOCKOCTb Ha
POMGbI, Kak TpebyeTcs. PacCMOTpKM BCe TOUKM NepecedeHmin MpAMbIX BHYT-
PV NPSIMOYrOSIbHVKA KOMHaTbl, KPOME TeX, UTO N1eXXaT Ha BEPXHeN Unu npa-
BOW cTopoHe. 0603Ha4YMM veped N YUMo Takmx Todek. K Kaxkaom 13 Hux npu-
MbIKaeT CBEPXY NIMTKA UK ee 4aCTb, HO B IKOOOM Clly4ae CoaepyKallas OanH
M TOT XKe HeMyCTOM (parMeHT 13 MPaBOW HMXKHEN YeTBepTH. [1oaToMy Tpeby-
€MOe KOJIMYECTBO MIIUTOK HE MOXET BbITb MeHblLLe N.

PaccMOTpUM CHavana ciy4dain, Korga AavMHa v WMpUHbl KOMHaTbl KpaTHbI
nostyavaroHanam nianTk1, COOTBETCTBEHHO: L = n§, W = mg, n,m — uenble.
B aTOM cnyyae 4aCcTu MIUTOK Yy HUXHErO 1 MPaBOro Kpas, He codepalime
y4yacTKa NpaBee v Bbille CBOEr0 HUXHErO yra, Kak HeTPyAHO Y6eaANnTbCS, MO-
ryT 6bITb B3SITbl 13 MOSOBMHOK, OCTaBLUMXCS OT MANTOK A9 1€BOro 1 BepxHe-
ro Kpasi, He3aBUCUMO OT YETHOCTM Yncen n u m. MoaTomy TpebyemMoe YMCno
NIMTOK B 3TOM CJly4ae B TOYHOCTM paBHO N.

n=8m=4, n=7m=4 n=bm=5
N=16 N=14 N=13
B o6Liem cny4yae, korga L u W He KpaTHbl NoflyavaroHansiMm nanTKu, yBe-
AVMYUM pasMepbl KOMHaTbI 10 6AMKANLLIMX KpaTHbIX, CBEAS CUTYyaLNIo K Bbl-
LLle PaCCMOTPEHHOW. [MpK 3TOM HOBbIX TOYEK MepeceyeHnst NpsiMbIX He Mo-
ABUTCS, TO €CTb Yncno N He yBenmunTCs.
Yucno N MOXKHO BbIYUCAATL NpY NOMOLLM pa3bopa c/lyYaeB B 3aBUCUMO-
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CTW OT YETHOCTW N U M, OAHAKO OHW CBOpPaYMBatoTCs B 06LLYyHO (hOpMYsy

=[]

rae [x] o6o3HavaeT pedynbTaT OKPYIeHNs YNCa X BBEPX.

BO3MOXHO, YTO, MOBEpPHYB NMAWTKY Ha 90 rpafycos, Mbl Moay4nmM 6onee
9KOHOMHOE pasbueHmne, Tak YTo OKOHYaTENbHbI OTBET MOXHO NPeAcTaBuTb
B BUAE
21 [rare),

2 ’ 2

N = min (

B. CopTupoBKa /bIXK

Cchopmynupyem 3afiavy MaTeMaTUYeCKW: AaHa NOCNefoBaTebHOCTb C Mpo-
nyckamu 13 2n Yucen, rae Kaxzaoe Y1cio BCTpeyaeTcs He 6onee AByX pas.
[1na Havana cnegyeT 3aMeTUTb, YTO M0JIHas 3arpPy>XeHHOCTb PoboTa Ans Mo-
cnefoBaTeNbHOCTY 6e3 MPOMYCKOB paBHa CyMMeE PacCTOSHUIA MexXay nep-
BbIM 1 BTOPbIM BXOXAEHUSAMM BCeX Yuncen. [109ToMy, BMECTO TOro, YTObbl
CYMTaTb CPELHIOK 3arpy>KeHHOCTb MO BCEM NEpecTaHOBKaM Yucen Ha npo-
nycKax, MOXHO CUMTaTb BKAA[ KaXAoro Y1cna B OTBET HE3aBUCKMO.

[ins peleHns nepBow Noarpynnbl 66110 AOCTAaTOYHO NPOCTO NOCYUTaTb
OTBET MO ONpeAeneHnto, JaHHOMY B YCNOBUK. [11s BTOPOW NOArPYNMbl MOX-
HO 6bI10 HaNMcaTb Nepebop, KOTOPbIK 3anoHAET BCe NPOMYCKM U CHUTaeT
CPefHIOK 3arpy>KEHHOCTb. 3TH peLleHns MOriv MOMOYb BaM NMPOBEPUTL pe-
LeHWa ANns nocneayoumx nogsagau.

PaccMoTpuM 4MCno X. ECnm OHO yxke BCTpedaeTca ABaXKAbl, TO K OTBETY
cneayeT cpasy NpubaBUTb PACCTOSHME MeXIY BXOXAeHUsIMU. [1ns Bcex un-
Cen, KOTopble He BCTPeYatoTCs B CMMCKE, OTBET OAMHAKOB 1 MOXET ObITb Mo-
CuMTaH oAunH pags. MNocunTaeM Ans KaXk 4o CBOOOAHOM NO3ULMM | KOIMYECTBO
k; 1 CyMMy MHOEKCOB CBOOOAHbBIX NO3MUMI CneBa ;. Bknaa B 06LLyt0 CyMMy
B TOM Clly4ae, Korja sta no3ununs 6yaeT npaBbiM BXOXAEHNEM, paBHa Kji — ;.
B KOHLe 3Ty cyMMy MO BCeM CBOBOAHBIM MO3ULMSIM crieflyeT NoaenuTb Ha
M, rfe ¢, — KOJIMY4ecTBO CBOBOAHbLIX MO3MLMA.

OcTaBLUMICS CyYalt C OAHUM BXOXAEHMEM PasdbupaeTcst aHanorMyHo.
Ecnu Kakoe-To YMcno BCTpeYaeTcs Ha NO3ULMK /, TO ero BKaA B O6LLMI OTBET
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1 - _
PaBeH - ((Kieft - 1 — Spesr) + (Sn'gm — Kiignt - ), T0€ Kiefes Siefts Kiight VI Sright — KOMM4e-
CTBa M CyMMbl CBOOOAHbBIX NO3ULMIA CNeBa M crpaBa OT | COOTBETCTBEHHO.
OnurcaHHoe pelleHne MoXKHO peannsoBaTb 3a O(n).

C. NMo>kapHas oxpaHa

[ns pelweHnsa 3agadn 6yaeM UCMNonb3oBaTb METOod AMHAMUYECKOro Mpo-
rpaMMmpoBanua. MycTb A; — 39TO MVHUMaSbHbIE 3aTpaTbl Ha ObecneyeHne
NOXKapHOM 6e30MacHOCTM HaCeseHHbIX MYHKTOB C 1 MO /, MPX YCNOBUW, YTO
B MyHKTE | HaxoguTca noxapHas ctaHumda. O4eBmaHo, 4yto A, = Cy. Ec-
NN CTaHUMS HaxoaMTCS B MyHKTE /, TO HY>KHO, Y4TOObl Mpeablaylias cTaH-
LUMs HaxoAunacb Ha pacCTosHMM He npeBblwatouwlemM 2k + 1. MoaTomy
A = min(Aaxi-2k-1,1) Amax(_2k-1 1415 - s A1) + C;. OTBETOM 3aaqn 6y-
AeT miIn(A a1k, 1) Amax(i—k, 1)+17 -+ +An).

D. JNabupuHT

Bacs CMOXeT [OWTM ONTMManbHO [0 TOYKM BbIXOAQ, E€CAM OH  6y-
JEeT WATW, KacasiCb YrnoB MHOrOYrofbHMKa. B cuny orpaHudeHuin, 3a-
JlaHHbIX B 3ajade, Bacsa kacaeTca yYrnoB B OnpefesieHHbiX TouKax.

e

MOXXHO MpeaBapuUTeNbHO ONA KaxKAOro yria BblYUCIUTb TOUKY KacaHusg,
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3aTeM MNPOBEPUTb, CMOXET NN Bacs HaxoauTbCst B 9TOW TOYKe. Takue yribl
Ha30BEM «MpPaBUfIbHbIMU». Tenepb HY>XHO HaWTK BCe MPsiMble NyTU MexXay
TOYKaAMWN KaCaHWa MpPaBUbHbIX YINOB U BbIYMCIUTb MX. MNogo6HbIM 06pa-
30M HY>KHO MPOBEPUTb MPSMON MyTb MEXY TOYKaMM KacaHusl 1 TouKamu
Hayana v KoHua nabupuHTa. Takum 06pasoM, Mbl MOXEM MOCTPOUTb rpad,
BEpLUMHAMKM KOTOPOro 6yayT Yribl MHOMOYrofibHWKA, Ha4yano 1 KoHel, na-
6VpUHTA, a pebpaMn — AfMHa NPSIMOro MyTW, ECAM OH CyLLIEeCTBYeT. B aTOM
rpacde c nomoulbto anroputMa [enkcTpbl HaXOAUM MWHUMAIbHbIA MNyTb,
oTCloa — U MUHUManbHOe Bpems.

E. JlnbepnyH

MycTb X — elle He AOCTaBNEeHHas A0S COOOLIEHNA NepBOn cTaHuuK. [Npea-
ctaBuM HBBuae H = 10xk+r, rae kv r— uenble NoNoXMTeNbHble Yucna, npu-
yem r < 10. CurHan otnpaBnsam B MOMeHTbl Bpemenun 0, 10, 20,..., 10 x K,
TO ecTb, 6b110 kK + 1 OTApaBNEeHNn, MpX 3TOM, NOTEPU COOTBETCTBEHHO CO-
cTaBnsnn g, g2, ..., gkt

PaccMOoTpuM NepByto CTaHLUMKO. Ecv nocne BpeMeHn nocneaHero k + 1-
Or0 OTMPaB/EHNA CUrHana NpoLLo MeHee 3 4acos, To X = <! 4 gX x p x a,
rae g€  p x a; O3Ha4aeT [0, NMEPEXBAYEHHYIO peTpaHcnsaTopamu. MHade,
X = g1 — yacTb COOBLLEHMSA yxKe JOoLUMa OT peTPaHCNATOPOB [0 aapecaTa.

Toraa, T — x — Aons coobLeHMs, Noly4YeHHoro agpecatoM. OnmMcaHHbIM
06pa30oM BbIHUCIAEM A1 KAXKA0W CTaHUMN CBA3M A0SO NMOJTYHYEHHOr0 CO06-
LLIEHNA 1 NPOBEPSIEM, MeHblLLe Nn S.

F. OnAaTb oXepenbe

MycTb nmetroTcs 6yCcuHKM k LiBeToB. O603Ha4MM Yepes C(n) KoNM4ecTBO Kpa-
CUBbIX Lienoyek 13 n 6ycnHok. O4eBMAHO, 4TO N > k. MiMeeTcs cneayrollas

dbopmyna:
Cm+k+1)=Cm+1)+Cm+2)+ ...+ C(m + k).

Ecnn Mbl kKaknum-To o6pasom Bbluncaum Clk + 1), Clk + 2), .., C(k + k), To,
MCnonbays yKkaszaHHyto hopMysly, MOXeM BbIYMCANTb Bce C(n).

Pastepem Bbluncnenne C(k+ 1). PaccMoTpuM k nocneaHnx 6yCcuMHoK. TyT
MOXeT ObITb ABa cnyvasd. B nepBoM cnyyae Bce OYCUMHKM pasHble. B aToM
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Cry4ae YMCo PasfiMyHbIX Lienoyek, KOTopble Mbl MOXeM COCTaBUTb, PAaBHO
k x k!. PaccMmoTpum BTOpoW cny4ait. B aTom ciydae cpean k nocnegHux 6ycu-
HOK MMetoTCs ABe 6YCUHKM OANMHAKOBOrO LIBETA U, ClieioBaTENbHO, KAKOW-TO
LBeT OTCyTCTBYeT. Icnonb3ys 3T0, N0oflyYaeM, YTO KOTIMYECTBO KPAaCUBbIX Lie-
rnoyek paBHO C x kx (k—1) x (k—2)!. 0603Ha4MM YMCO CNOCOGOB MOMyYeHNs
LlenoyeK B MEPBOM W BTOPOM CJly4asix COOTBETCTBEHHO Yepes f; 1 ry. Takum
obpasom, Ctk+ 1) = f; +ry.

PaccMoTpuM, Yemy paBeH C(k + 2). MOHATHO, YTO YBENUYEHME KOonnye-
CTBa CNOCOOOB COCTaB/IEHUS LienoYvek 3aBUCUT TOMbKO OT fi. B aToM cny-
Yyae k + 2 6yCUHKM MOXXHO Bbl6paTb N060ro LBeTa. B ntore nonyvaem, 4to
Ck+2)=Ckk+1)+(k—=1)xf.

PaccmoTpum BbidmcneHne Clk + 3). CHoBa paséusaem C(k + 2) Ha ya-
CTW, aHanornyHble f; n r;. 0603HaYMM 1x Yepes f, 1 r,. Hac nHTepecyeT Tosb-
Ko f,. PaccmoTpum ondaTb f;. Pazobbem ero B CBOKO O4epedb Ha 4YacTu a
nd Mpnyem a = kf_—‘] d = (k,f])fﬁ Torpa f, = a + 2d. CnepoBaTtenbHo,
Ctk+3) = Ck+ 2) + (k— 1) x f,. 0603HaunM 4epes f; GakTopUanbHyrO
yacTb C(k + 3). f; = a + 4d. NMonyyaem Clk + 4) = Ck+ 3) + (k—1) x f5.

B obuiem cnydae f,, = a + 2™ 'd, C(m + 1) = C(m) + (k — 1) x f,,.
OTOT npouecc MNpofdo/KaeTcas A0 Tex Mop, Moka Mbl He BblYMC-
oMM C(2K).  3aTeM  BbIYWUCHEHWA  NpoaospkatoTes  no  dopmyse
Cm+k+1)=Cm+1)+Clm+ 2) + ... + C(m + k). YT06bl YyIpoCTUTH
BbIYMCEHNS N0 3TOW opMyIe, NpeacTaBuM, YTo C(k+1) = a;, +ay + ... + 4,
roe a; = C(j). MNMycTb HekoTopoe C(m) = bya; + bya, + ... + ba,. Toraa
C(m+1) = ba; + (b +by)a, + (by +by)a, + ... + (by_1 + by)a,. Mbl nonyunnm
PEKYPPEHTHYHO GOPMYITY, MO KOTOPON MOXHO BblYUCAUTL Ik060e C(n).

G. /[leHe)Has cucTtema CTpaHbl [lypakoB

BHauvane nocuntaem cnefyroLlyo BEMYUHY: f; — MUHUMabHOE KONMYECTBO
MOHET, He06XoANMOe ANs TOro, YTOObl HabpaTb CyMMY /. 3Ta BENNYMHA MO-
XeT 6bITb NOCYMTaHa C MOMOLLBK ANHAMUYECKOrO NPpOorpaMMMUpPOBaHNS 3a
O(MK) cnenytolimm 06pa3oMm: nHnumanmsmpyem maccus f; = 0 ans i = 0
fi = 400 ana i > 0. 3aTem, AnNd BCEX MOHET a, 1 ANst BCEX MO3WULWIA | BbIMNOSI-
HUM o6HoBNEeHWe f; = min(f;, f,,ak + 1). Mepebupas | B nopaake Bo3pacTaHus,
Mbl Y4MTbIBAEM BO3MOXHOCTb B3SITUA HEKOTOPON MOHETbI HECKOMNBKO Pas.
Tenepb BepHEMCS K pelleHnto 3agayn. HasoBeM CyMMYy | 1/10X0H, ecnu
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f; > N. [lo6aBneHnem HOBOWM 30/10TON MOHETbI Mbl AO/HKHbI UICMPaBKTL BCe
nioxue nosuuyun. Ecnm cToMMOoCTb 30/10TOrO paBHa X, TO Nioxasd Nosuung i
6yfeT ucnpasJieHa, eCv CyLLeCTBYeT j < [, YToj—i genutca Hax v fi+ 5L < N.
lcnonb3ysa 9T0 CBONCTBO, A9 KaXXA0M MAOX0N NO3MLMN | MOXKHO COCTaBUTb
CMMCOK BCEX CTOMMOCTEW X, 4TO MO3nLMs | ByAeT ncnpaneHa. [ns atoro ne-
pebepem BCe XOpoLLne Nosmumnn j < i, nepebepem BCe AenuTenu i — j, NpoBe-
PUM, 4TO 3HaueHWe f; nocne 06HOBNEHNA CTAHOBUTCS He 6osbLue N.

n
[loBonbHO 1M3BecTHbIN BakT, 4to > d(i)) = O(nlogn), rae d(n) — yncno fe-

i=1
nuTenemn Yymcna n. 9To 3HAYUT, YTO ANt PUKCUPOBAHHOIO | HAM NPUAETCS pac-
cMoTpeTb nnwb O(Mlog M) uncen. MNMocne aToro MHOXEeCTBa CTOMMOCTEN Ans
BCEX BEPLUNH MOXHO Mepeceyb 1 B3ATb MUHUMYM 1N MakCcMyM. Bpems pa-

60TbI BTOPOW YacTuW 1 NOSHOMO peLleHns ecTb O(M? log M).

H. MarasuvHbl

9Ty 3afja4y MOXHO pasbuTb Ha ABe nofsafayv. Nepsasa nogsagada AOSHKHa
HaXOANTb MUHUMATbHOE KOJIMYECTBO AeHer, KOTOPOe NoTpebyeTCA Ha TpaHC-
MOPTHbIE PACXOAbI, YTOObI 0O6bEXaTb ONpeAesieHHOe MHOXECTBO MarasvHoB.
BTopast »xe noasagava [O/MKHA BblAaBaTb MUHUMATbHYKO CYMMY AeHer 3a-
Tpa4MBaemyto A9 NOKYMNoK TOBapOB W3 ONpeAesieHHOro MHOXeCTBa mMara-
31MHOB. TakM 06pa3om, 4519 ONpefeeHHOro MHOXeCTBa Mara3nHOB MOXHO
BbIYUCINTb MUHVMMASbHYHO CYMMY [ieHer, KoTopast TpebyeTcs YToObl KynuTb
TOBapbl TOSIbKO B Mara3nHax 13 aToro MHOXeCTBa. 3T0 OyfeT CyMMa AeHer
3aTpayMBaeMblx Ha OPOry W Ha ToBapbl. [lepebpas BCEBO3MOXHbIE MHOXe-
CTBa HY>KHO HalT MUHUMAaSIbHYHO CYMMY.

[inga pelueHna nepBov Noasajadn paccyuTaeM MaTpuuly A MUHUMaTb-
HbIX PACCTOSAHUI. 3TO MOXHO ChenaTh C NMOMOLLbK anropnutMma dnonaa-
Yopulenna.

[anee npvBenem 3agady K AHaMU4eCKOMY NPOorpaMMMpoBaHmnto. B ane-
MeHTe D[mask][/ast], AByMepHOro maccusa D, ByAeM XpaHUTb MUHUMaTbHYHO
CYMMY [ieHer A519 COCTOSHMA [mask][last], koTopasa noTpebyeTcs, 4TO6bl 06b-
exaTb BCe MarasuHbl U3 MHOXECTBA, KOTopasa onpeaenseT mask, N 3aKOH-
YUTb NYTb B MarasunHe ¢ MHAEKCOM last. Ecnu i-biin 6UT nHAaeKkca mask éyaet
1, TO 3TO 3HAYUT, YTO /-bIVi MarasuH BXOAMUT B Hallle MHOXeCTBO. [1ns npocTo-
Tbl 6yAEM FOBOPUTD, YTO Mask — MHOXeCTBO. Bce D[mask][last], Ana KOTOpbIX
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mask COCTONT TOMbKO M3 OAHOro a1eMeHTa last, 6yayT paBHbl O.

YT06bl HaMTW 3HadeHne anemeHTa D[mask|[last] cHayana onpeaenvm
prevMask. Tak Kak Mbl fOMXHbI 3aKOHYUTb MyTb B MarasuHe /ast, To BO MHO-
XecTBe, NpedblAyLLero COCTOAHNS C KOTOPOro Mbl MPULLAW, He ByAeT TOSb-
KO anemMeHTa last. 3HauuT prevMask = mask\last. MNycTb prevLast BXOAUT B
prevMask, Toraa ecnu Mbl NPUXOAUM W3 COCTOAHUA [prevMask][prevLast], To
obLaa cToumMocTb byaeT pasHa DiprevMask][prevLast] + AlprevLast][last]. Me-
pebpaB BCe previast n3 prevMask HaxoOUM MUHUManbHYIO CTOMMOCTb MO~
e3aKkn. Takum 0bpasoM NSt ONpefeneHHOro MHOXeCTBa mask MOXHO Bbl-
YNCANTb MUHUMAaSbHYIO CTOMMOCTb MNOE3AKM MPOCTO B3AB MUHUMYM 13 BCEX
D[mask][last].

PaccMOTpUM YacTHbIV Cliydal ANa pelleHns BTOpow Noalagadu. Myctb
y Hac 6yfeT TOSIbKO OAMH NPOAYKT. B ciiy4ae HeCKOMbKMX MPOAYKTOB, CTOW-
MOCTb A/19 KaXKA0r0 BbIYUCNAETCA MO OTAENbHOCTY 1 MPOCTO CYMMUPYETCS.
MycTb Mbl NOBBIBaNM BO BCEX MaraaunHax U3 MHoXxecTBa mask. OTcopTupy-
eM MarasuHbl No BO3pacTaHuto LieH. [poberaemcs no 0TCOPTUPOBAHHOMY
CMWCKY MarasvnHOB 1 MOKyMnaeMm [0 Tex Mop, Nnoka He nosly4mm Tpebyemoe Ko-
NINYECTBO NPOAYKTOB.
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XXIV MexayHapoaHas onnMMnmaaa LWKONbHMKOB Mo MaTeMaTtuke, husmnke,
XUMuK 1 nHhopmatuke «Tyinmaagar. MHOOPMATUKA. — AkyTek, 2017.

C6opHUK codepUT 3agadn XXIV MexayHapoaHou onumnuagbl «TyimMaaga»
no MHbopMaTuKe, a TaKxKe BO3MOXHble BapuaHTbl pelueHuin. OnuMmnuaga
nposogunack 17-18 nronga 2017 roga B r. AkyTcke. Onumnuaga npowna B ABa
[HS, B KaXXAblA 13 KOTOPbIX y4acTHUKaM 6bI0 NMPEANOXKEHO PeLUNTb YeTbIpe
3ajaun.

This booklet contains the problems and possible solutions of the 24 Tuymaada
International Olympiad in informatics. The olympiad took place on 17-18 July
2017 in Yakutsk, Russia. The participants were invited to solve four problems on
each of the two competition days.
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