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Problem A

Question Mark’s Arity 


Source: arity.(c|cc|pas)

Input: standard input, Output: standard output
Background

Operator’s arity is a number of its operands (e.g. + has arity 2). Then we define P-expression using following three rules:

1.
0, 1, 2, 3, 4, 5, 6, 7, 8, 9 are P-expressions.

2.
If O is operator with arity n and v1, v2, ..., vn are P-expressions, then O v1 v2 ... vn is a P-expression. O can be one of: $ with arity 1, + - * / with arity 2, F G H with arity 3 and ? with unknown (but fixed) arity (integer number, 0 ( arity(?) < 20).

3.
Nothing else is a P-expression.

Your task is to write a program that will find out whether a given sequence of characters is a P-expression. If so, your program should output the arity of ?, too. (Hint: Arity of ? can be computed quite easily ...

Input

Program reads several input blocks from its standard input. First line contains one integer number n, (1 ( n ( 1000) followed by an end-of-line character. After this line, there are n more lines, each of them containing one sequence of characters. Each sequence is at least 1 and at most 10000 characters long (Hint 2: Think twice before using recursion, what about input sequence of 9999 $s with a 0 at the end?). 

Output

Program writes n answers to its standard output (one for each input block, each followed by an end-of-line character). Answer can be one of (do not include the “): 

1.
„YES x“ in case when input sequence is a correct P-expression, and it contains at least one “?”; x is the arity of ? (integer number),

2.
„YES“ in case when input sequence is a correct P-expression, but it does not contain a “?”,

3. „NO“ in case when input sequence is not a P-expression.

Sample  input

12

+22

F+22*33F123

$$$$1

???1

??222

$?

+aa

F1234

$22

$

???11

+?12?123
Sample output

YES

YES

YES

YES 1

YES 2

YES 0

NO

NO

NO

NO

NO

NO

Problem B

Cipher

Source: cipher.(c|cc|pas)

Input: standard input, Output: standard output

Background

Bob and Alice started to use a brand-new encoding scheme. Surprisingly it is not a Public Key Cryptosystem, but their encoding and decoding is based on secret keys. They chose the secret key at their last meeting in Philadelphia on February 16th, 1996. They chose as a secret key a sequence of n distinct integers, a1 ; . . .; an, greater than zero and less or equal to n. The encoding is based on the following principle. The message is written down below the key, so that characters in the message and numbers in the key are correspondingly aligned. Character in the message at the position i is written in the encoded message at the position ai, where ai is the corresponding number in the key. And then the encoded message is encoded in the same way. This process is repeated k times. After kth encoding they exchange their message. 

The length of the message is always less or equal than n. If the message is shorter than n, then spaces are added to the end of the message to get the message with the length n. 

Help Alice and Bob and write program which reads the key and then a sequence of pairs consisting of k and message to be encoded k times and produces a list of encoded messages. 

Input

The input file consists of several blocks. Each block has a number 0 < n <= 200 in the first line. The next line contains a sequence of n numbers pairwise distinct and each greater than zero and less or equal than n. Next lines contain integer number k and one message of ascii characters separated by one space. The lines are ended with eol, this eol does not belong to the message. The block ends with the separate line with the number 0. After the last block there is in separate line the number 0. 

Output

Output is divided into blocks corresponding to the input blocks. Each block contains the encoded input messages in the same order as in input file. Each encoded message in the output file has the lenght n. After each block there is one empty line. 

Sample input 
Sample output

10




BolHeol b

4 5 3 7 2 8 1 6 10 9


C RCE


1 Hello Bob

1995 CERC

0

0

Problem C

Joseph

Source: joseph.(c|cc|pas)

Input: standard input, Output: standard output

Background

The Joseph's problem is notoriously known. For those who are not familiar with the original problem: from among n people, numbered 1, 2, . . ., n, standing in circle every mth is going to be executed and only the life of the last remaining person will be saved. Joseph was smart enough to choose the position of the last remaining person, thus saving his life to give us the message about the incident. For example when n = 6 and m = 5 then the people will be executed in the order 5, 4, 6, 2, 3 and 1 will be saved. 

Suppose that there are k good guys and k bad guys. In the circle the first k are good guys and the last k bad guys. You have to determine such minimal m that all the bad guys will be executed before the first good guy. 

Input

The input file consists of separate lines containing k. The last line in the input file contains 0. You can suppose that 0 < k < 14. 

Output

The output file will consist of separate lines containing m corresponding to k in the input file. 

Sample input 

3

4

0

Sample output

5

30

Problem D

Maya Calendar

Source: maya.(c|cc|pas)

Input: standard input, Output: standard output

Background

During his last sabbatical, professor M. A. Ya made a surprising discovery about the old Maya calendar. From an old knotted message, professor discovered that the Maya civilization used a 365 day long year, called Haab, which had 19 months. Each of the first 18 months was 20 days long, and the names of the months were pop, no, zip, zotz, tzec, xul, yoxkin, mol, chen, yax, zac, ceh, mac, kankin, muan, pax, koyab, cumhu. Instead of having names, the days of the months were denoted by numbers starting from 0 to 19. The last month of Haab was called uayet and had 5 days denoted by numbers 0, 1, 2, 3, 4. The Maya believed that this month was unlucky, the court of justice was not in session, the trade stopped, people did not even sweep the floor. 

For religious purposes, the Maya used another calendar in which the year was called Tzolkin (holly year). The year was divided into thirteen periods, each 20 days long. Each day was denoted by a pair consisting of a number and the name of the day. They used 20 names: imix, ik, akbal, kan, chicchan, cimi, manik, lamat, muluk, ok, chuen, eb, ben, ix, mem, cib, caban, eznab, canac, ahau and 13 numbers; both in cycles. 

Notice that each day has an unambiguous description. For example, at the beginning of the year the days were described as follows: 

1 imix, 2 ik, 3 akbal, 4 kan, 5 chicchan, 6 cimi, 7 manik, 8 lamat, 9 muluk, 10 ok, 11 chuen, 12 eb, 13 ben, 1 ix, 2 mem, 3 cib, 4 caban, 5 eznab, 6 canac, 7 ahau, and again in the next period 8 imix, 9 ik, 10 akbal . . . 

Years (both Haab and Tzolkin) were denoted by numbers 0, 1, : : : , where the number 0 was the beginning of the world. Thus, the first day was: Haab: 0. pop 0 
Tzolkin: 1 imix 0 

Help professor M. A. Ya and write a program for him to convert the dates from the Haab calendar to the Tzolkin calendar. 

Input

The date in Haab is given in the following format: 

NumberOfTheDay. Month Year 

The first line of the input file contains the number of the input dates in the file. The next n lines contain n dates in the Haab calendar format, each in separate line. The year is smaller then 5000. 

Output

The date in Tzolkin should be in the following format: 

Number NameOfTheDay Year 

The first line of the output file contains the number of the output dates. In the next n lines, there are dates in the Tzolkin calendar format, in the order corresponding to the input dates. 

Sample input 

3

10. zac 0

0. pop 0

10. zac 1995

Sample output 

3

3 chuen 0

1 imix 0

9 cimi 2801

Problem E

Pipe

Source: pipe.(c|cc|pas)

Input: standard input, Output: standard output

Background

The GX Light Pipeline Company started to prepare bent pipes for the new transgalactic light pipeline. During the design phase of the new pipe shape the company ran into the problem of determining how far the light can reach inside each component of the pipe. Note that the material which the pipe is made from is not transparent and not light reflecting. 

[image: image1.png]A





Each pipe component consists of many straight pipes connected tightly together. For the programming purposes, the company developed the description of each component as a sequence of points [x1; y1], [x2; y2], . . ., [xn; yn], where x1 < x2 < . . . xn . These are the upper points of the pipe contour. The bottom points of the pipe contour consist of points with y-coordinate decreased by 1. To each upper point [xi; yi] there is a corresponding bottom point [xi; (yi)-1] (see picture above). The company wants to find, for each pipe component, the point with maximal x-coordinate that the light will reach. The light is emitted by a segment source with endpoints [x1; (y1)-1] and [x1; y1] (endpoints are emitting light too). Assume that the light is not bent at the pipe bent points and the bent points do not stop the light beam. 

Input

The input file contains several blocks each describing one pipe component. Each block starts with the number of bent points 2 <= n <= 20 on separate line. Each of the next n lines contains a pair of real values xi, yi separated by space. The last block is denoted with n = 0. 

Output

The output file contains lines corresponding to blocks in input file. To each block in the input file there is one line in the output file. Each such line contains either a real value, written with precision of two decimal places, or the message Through all the pipe.. The real value is the desired maximal x-coordinate of the point where the light can reach from the source for corresponding pipe component. If this value equals to xn, then the message Through all the pipe. will appear in the output file. 

Sample input 

4

0 1

2 2

4 1

6 4

6

0 1

2 -0.6

5 -4.45

7 -5.57

12 -10.8

17 -16.55

0

Sample output

4.67

Through all the pipe.

Problem F

Transportation

Source: train.(c|cc|pas)

Input: standard input, Output: standard output
Background

Ruratania is just entering capitalism and is establishing new enterprising activities in many fields in- cluding transport. The transportation company TransRuratania is starting a new express train from city A to city B with several stops in the stations on the way. The stations are successively numbered, city A station has number 0, city B station number m. The company runs an experiment in order to improve passenger transportation capacity and thus to increase its earnings. The train has a maximum capacity n passengers. The price of the train ticket is equal to the number of stops (stations) between the starting station and the destination station (including the destination station). Before the train starts its route from the city A, ticket orders are collected from all onroute stations. The ticket order from the station S means all reservations of tickets from S to a fixed destination station. In case the company cannot accept all orders because of the passenger capacity limitations, its rejection policy is that it either completely accept or completely reject single orders from single stations. 

Write a program which for the given list of orders from single stations on the way from A to B determines the biggest possible total earning of the TransRuratania company. The earning from one accepted order is the product of the number of passengers included in the order and the price of their train tickets. The total earning is the sum of the earnings from all accepted orders. 

Input

The input file is divided into blocks. The first line in each block contains three integers: passenger capacity n of the train, the number of the city B station and the number of ticket orders from all stations. The next lines contain the ticket orders. Each ticket order consists of three integers: starting station, destination station, number of passengers. In one block there can be maximum 22 orders. The number of the city B station will be at most 7. The block where all three numbers in the first line are equal to zero denotes the end of the input file. 

Output

The output file consists of lines corresponding to the blocks of the input file except the terminating block. Each such line contains the biggest possible total earning. 

Sample input

10 3 4

0 2 1

1 3 5

1 2 7

2 3 10

10 5 4

3 5 10

2 4 9

0 2 5

2 5 8

0 0 0

Sample output 

19

34

3

