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Problem A. Game

Input: standard input

Output: standard output

Memory limit: 16 Mb

Watson and Rybka decided to play the following gaRlayers havé\ registers, each
can store non-negative integer. At each move plalgeuld select one of the registers and
subtract 2 or 3 from its value. Number in the regishould remain non-negative. The
player, who cannot make its move, loses the gafage® make moves alternately.

Watson and Rybka are very smart programs and alwey® moves optimally. You

need to determine a winner. Rybka performs firsteno

Input
The first line contains one integhl; following N lines containA; - initial values in
registers.
0<=N<=16
0<=A<10
Output
You need to print winner's name Watson» or «Rybka» (without quotes).
Sample input Sample output
Rybka
Watson

O WNIAWDNW
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Problem B. Watson’s memory

Input: standard input

Output: standard output

Memory limit: 16 Mb

Watson’s memory is in critical state, it meansitlicells are filled with ones. Rybka
learned that if one considers all the Watson’s ntgnas one big hexadecimal number, this
number would be divisible by 7. However, she did Imelieve this and decided to check it.
In order to do this, Rybka asked Watson about abmurof cells his memory consists of. It
turned out that the memory contains many cells bkidyhas not seen such a big numbers

before. Help Rybka to check divisibility properti/\@Watson’s memory content.

Input

One non-negative decimal integer — number of cel\&atson’s memory. This integer
has not more than 100 decimal digits.
Output

You need to print checking result as one word (@athquotes): «yes» - Watson’s

memory is divisible by 7, «no» - Watson’s memorpas divisible by 7.

Sample input Sample output
9 yes

Hint
Watson’s memory is hexadecimal 111111111. This lsequeadecimal 4581298449,
which is divisible by 7.
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Problem C. Accomodation

Input: standard input

Output: standard output

Memory limit: 64 Mb

Watson is responsible for distribution of patiemsa ward of a hospital. The ward
containsN places, which are lined up in a row and sequéyntalmbered from 1 tdN. To
minimize morbidity patients should be placed asffam each other or ward’s entry as
possible, and it is not allowed to relocate themat8®n has access to admission and
discharging log. For each admission, Watson needfintd a place for new patient’s
allocation. In order to do this, Watson is to setke most distant from other patients place.
If there are several such places, he should miithie number of patients located closest to
the new patient. If there are still several platesshould choose the most distant from entry
place.
Input

The first line contains 2 integers: N — numbersptates in the ward an@ — number
of entries in the log. Followin@ lines contain entries from the log: «0» — admissidl X»
- discharging of the patient which has been adohigtecording to the log's entry number X
(numeration is 1-based and includes both admissindgdischargings).

It is guaranteed that the patient that is beingldisged is present in the hospital. It is

also guaranteed that for every admission therebgilht least one place available.

0<=N, Q<16
Output

You need to print place number for every admisgiaie log.
Sample input Sample output
66 6
0 1
0 4
0 3
0 6
11
0
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Problem D. Work

Input: standard input

Output: standard output

Memory limit: 16 Mb

Watson is doing important work. He randomly choosesequence from the
sequence 1, 2, .N of lengthM. Rybka wants to join the work, but Watson refusedhare
selected numbers, he just agreed to say for eanbemuwhether it is prime or not. To start a
work, Rybka needs to find out all the numbers frim subsequence. Your task is to
calculate how many numbers from the subsequenc&aRighable to determine uniquely,
based on the information provided.
Input

The first line contains two integefé and M. The second line contairMd letters —
description of the subsequence. Letter Y-t place means thath number is prime, N —
the number is not prim@.<= N, M < 3 * 1d (M <= N).

Output
You need to print one number — count of subsequatements that Rybka can

determine.

Sample input Sample output

53 3

YYY

73 3

NNN

63 2

YNY

83 0

NNN
Hint

In the first sample, there are exactly 3 primes,5

In the second sample, there are 3 integers whiehatrprime: 1, 4, 6

In the third sample, the first number can be either 3, the second number is 4, and
the third should be 5

In the fourth sample, following options are avaikall, 4, 6; 4, 6, 8, etc. We cannot

determine number at any position in the subsequenicgiely.
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Problem E. Construction

Input: standard input

Output: standard output

Memory limit: 16 Mb

Watson needs to construct most effective neuraborét He is provided with a board
containingN chips; chips are located in a line at distancenlfrom each other. Each chip
has its own performance, expressed by an integats® is able to construct any number
of neurons using these chips; every chip can bd nee more than in one neuron. Neuron
can be obtained by connecting two chips, whichlacated at distanc® cm one from
another. Effectiveness of a neuron is a sum ofopednces of chips it consists of.
Effectiveness of neural network is a sum of efigmtesses of neurons. Neural network can
contain any number of neurons, even 0.
Input

The first line contains two integelksandM.

The second line contaiM$integersA; — performances of chips.

1<=N,M<=10, -1¢<A <10
Output

The highest effectiveness of neural network builtlee board with chips.

Sample input Sample output
83 28
31415926

Hint
We can link chips in pairs in this way: 1-4, 3-685
Which will give effectiveness: (3 + 1) + (4 + 9)Y5 + 6).
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Problem F. Task

Input: standard input

Output: standard output

Memory limit: 16 Mb

Watson set a simple task for Rybka — to finsum of integers less th&h which are
divisible byA or B, and print this sum modulo 10000000a?’(+ 7). Help Rybka to solve
this task.
Input

One line contains three integd\ts A, andB.

1<=N, A, B<16
Output

Print requested sum modulo 1000000007.

Sample input Sample output
723 15

Hint
Numbers, divisible by 2: 2, 4, 6. Numbers, divisibly 3: 3, 6.
Sum of these numbers: 2+ 3 +4+6 =15
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Problem G. Palindrome

Input: standard input

Output: standard output

Memory limit: 16 Mb

Rybka unsuccessfully tried to explain Watson wladinglrome is, but he understands
only numbers. Then Rybka decided to give Watsonng@me number. Number is
palindrome if it can be read in the same way leftight and right to left. However, to make
Watson'’s life funnier, she wants to give this numag 2 multipliers. You need to find the

biggest palindrome number, which is a product af umbers, each less thidn

Input

One integeN.

1 <= N <= 1000.
Output

You need to print two integers, multipliers of theggest palindrome number (first
smaller one, then bigger). If there several possimirs, print the pair with the

smallest first number.

Sample input Sample output
100 91 99
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Problem H. Control chain

Input: standard input

Output: standard output

Memory limit: 64 Mb

Rybka decided to measure criticality of Watson’stoal chain, which consists dd
nodes, joined by conductors. Signal can be tramsthirom any node to any other node
trough the only possible path. When one of nodesesounder external action, it transmits
signal to every other node. That is after exteawion the node createkl{1) signals.i-
node intensity iNode) of conductor is defined as product of its lengihthe number of
signals, that go through it after external actiothie node. The conductor is considered to
be i-critical, if its iNode is maximal among all other conductors (with fix@dIf several
equaliNode exist, several conductors are considered todséical. Total criticality of the
conductor is defined as count of iitsriticalities. Criticality of complete chain is fileed as
maximum of total criticalities of its conductors.
Input

The first line contains one integdr— number of nodes, followin@N-1) lines describe
conductors, each line contains 3 integejsA — describes a conductor that connects nodes
andj and has lengtA.

2<=N<=16, (L <=i,j<=N, 1 <= A<= 10).
Output

You need to print criticality of the chain.

Sample input Sample output
5 3

123
231
341
351

Hint

In the chain: 1-critical conductor 1; 2-critical: A; 3-critical: 1; 4-critical: 3; 5-critical:
4. Hence, the first conductor has 3 criticalities,its total criticality is 3, total criticality of
other conductors is 1, criticality of the chain alguto maximum of conductors’ criticalities,
that is 3.
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Problem I. Cube

Input: standard input

Output: standard output

Memory limit: 128 Mb

Watson has a cube, which is placed on an infininga We will use Cartesian
coordinate system on it. Center of cube’s bottooe fia located at poirf0, 0), all its edges
are either parallel or orthogonal to the coordireates. We will number its faces from 0O to
5, in the way that sum of numbers at opposite farpgls 5, and if we look at the cube
along Oy axe, we will see face 0, while top and right fawed have numbers 1 and 2
correspondingly. We say that this orientatiof0isl, 2)-orientation of the cube on the plain.
Watson is to move the cube to coordingtesy) and put it into(a, b, c}orientation. Cube
can be rolled left, right, forward or backward, igty control commands, R, U, D:

L — roll left (x coordinate is decreased by 1),

R —roll right (x coordinate is increased by 1),

U — roll forward (y coordinate is increased by 1),

D - roll backward (y coordinate is decreased by 1).

Watson is going to do as little operations as fssso he wants to build a sequence
of control commands as short as possible. If séwwrquences are possible, he chooses
lexicographically smallest one. Certainly, Rybkaassigned to move the cube. Watson
started to transfer commands to Rybka, and sh&edtaxecuting it. WhemN commands
have been executed, Watson was drawn away by immgostirgery. Still Rybka does not
want to stop and plans to execute additishabmmands. Help Rybka to find out necessary
sequence of commands.

Input

The first line contains coordinatesandy, not exceeding.0’ by absolute value.

The second line contains numbers describing redj(geb, c}orientation Q <=a, b, ¢
< 6).

The third line contains integebs andK — number of executed and planned commands
(0 <= N<=10, 1 <= K <= 100D
Output
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You need to print<d» (without quotes), if final state is not reachalmtherwise print
sequence oK charactersi{, R, U, D or —}.
Character «-» means that it is not necessary teer(final state has been reached).

Sample input Sample output
11 DRULUR----
012
010
30 -40 -1
010
10000 23
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Problem J. Duty

Input: standard input

Output: standard output

Memory limit: 16 Mb

Ministry of health decided to sanitize streets ay ©. In order to do it a crew of
highly skilled doctors has been formed. City Iadospitals, which are connected bl
paths. For sanitization of paths between hospitaéscrew needs to go through every path
exactly once and return to the original point. $iritts not always possible, crew can be
teleported. Teleportation is quite expensive f@& thinistry operation, so it should be used
as seldom as possible. There can be many pathedetsame hospitals, same as there
could be paths that connect hospital to itselfwCean start its path at any hospital. Difficult
task to minimize expenses has been assigned towWhisMinistry. He has activated all its
neural chips and dove into calculations. Rybka ntdared to help and find simpler way to
solve the task.
Input

The first line contains two integelsandM (1 <= N, M < 10).

Following M lines each contains two integergs describing path between hospitals
andj (1 <=1,j<=N).
Output

You need to print minimal possible number of tektgkons.

Sample input Sample output
46 2

12
23
34
41
13
24
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Problem K. Method of linear transformation

Input: standard input
Output: standard output
Memory limit: 16 Mb

Watson is assigned to perform diagnosis of cardioviar diseases, and he needs to
process ECGs of patients. He applies linear tram&fton method to the signal. Shape of

the signal can be described by formula:
F() = [Kx=x)p ()¢,

where ¢/(x) - function, that describes position and intensityarticular components

(x-p)?
of the signal ,K(x) :ge 20 - a Gaussian function describing the shape andhwod

particular spectral lines. Coefficienisand e Watson gets as an input, coefficiehthere

. 1
and further is calculated by formulas —.
Y N 21T
Definition of function ¢/(x) can be given in this WaM/:(x):Aj Eiy; explxy)dy,
Zo KLY

where Fourier transform of functidf(x) is calculated asE(y) = AjF(x) exp(—iyx)dx

To make exact computations in diagnosis tasks Wateeds to know numeric value
for the coefficient.
Input
The only line at input contains two positive nunsprand e, each not exceeding
1000.
Output
You need to print coefficie& with 4 digits after decimal point.

Sample input Sample output
12 0.3989
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Problem L. Watson’s magic number

Input: standard input

Output: standard output

Memory limit: 16 Mb

Rybka wants to know Watson’'s magic number. Watsamagic number is a
determinant of Watson’s magic matrix. Watson’s raagatrix is some known matrix with
dimensions 3x3.
Input

Input contains three lines, each line contains ethirgegers less than 100, which

defines Watson’s magic matrix.

Output
You need to print Watson’s magic number.
Sample input Sample output
123 -1
234
211
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Problem M. Formatting

Input: standard input

Output: standard output

Memory limit: 16 Mb

Rybka is going to format Watson'’s hard drive pamit This partition should contain
N sectors, sequentially numbered with decimal integtarting fromA. How many digits

Rybka needs to enumerate all sectors?

Input
Positive integer®l andA < 16
Output
Number of digits necessary for formatting
Sample input Sample output
39 5
Hint

Three numbers are used: 9, 10, 11. These numbetait® digits.



