4th Balkan Olympiad in Informatics
Nicosia, Cyprus, 19-25 October 1997

Day 1 - Problem 1 (Compatible fishes)

If vou want to create an agquarium with exotic fish you must take the adwvise of an expert in order to avoid a situation i which a certam type of fish can not coemst and
live together with another fish type. The reason 15 the "mcompatibiity” among fish types.

Given the number of fish types and the available amount of money for spending, find the masximum number of fish types. For this number of fish types find the
mazximum amount of money that can be spent, provided that only one fish per type iz used.

& Input:
INFPUT DATA (fle INPTUT . THT) The program reads mput nes from the file INFUT. THT as follows:

® on the first ine two mtegers, separated by a space are grven. The first number represents the masamum avatlable amount of money W (2{<=1000) for
inwvesttnent and the second one represents the different mumber of fish types F (F==30) available.

* on F subsequent lines, the identification number of each fish type and the corresponding cost separated by a space, are given.

on subsequent lines until the end of file, the file contains pairs of fish types, separated by space, that represent the incompatibilities among the different

fish types (those fish combinations that can not ive or coexst together) the end of file 1z mdicated by a line that contains two zeros separated by a smgle

space (0 00,

@ Output:
OUTPUT DATA (file OUTPUT TEHT) Output 15 written in the file OUTPUT THT as follows:

® on the first line, two integers separated by space, that represent the masimum number of fish types that can live in the aquarium and the maxiraum
atnount of money that can be spent, for this number of fish types.
® on subsequent lines, the identification numbers of the fish types that can live in the aquarium are given.

@ Example:

® Dnpuit
1707
170
250
330
440
540
£ 30
Fan
14
17
34
35
57
67
an

o Output
4 160
2

4
3
&

@ Remark
In the case of many solutions to the problem, only one 15 recuired to be lsted. Tune-lumit for each test: 5 seconds. MMasmimal score; 30 pomts




4th Balkan Olympiad in Informatics
Nicosia, Cyprus, 19-25 October 1997

Day 1 - Problem 2 (1-2-3-4 MAZE)

%We have a rectangle maze with dimensions mem {where n<=20, m==20}. The top left and the bottom right postions of the maze are marked by 0, and all other maze
posttions by ene of the numbers 1, 2, 3, 4. The awn of the game 15 to enter the maze at the top left corner and leave it from the bottom right corner by followmng the
shortest path mowing only to the nght, left, down and up. The constramt that we have to obey in order to follow a path from the entrance to the ext 15 to move from a
LtoaZtoal3 toad toal and so on, i a cychc way. From the start posthion you can only move to a 1 postion. Tou can move to the ext position etther from the
neighboring upper or neighboring left cell of the exit position.

@ Input:
INPUT DATA (file INPTUT. THT)

The first ine contains the mtegers n and m. Each of the nesxt n nes contans m mtegers representing the maze.

@  Output:
QUTPUT DATA (file OUTPUT TXT)
This file will consist of two lines, containing the number of steps and a string of characters respectively. The string consists of the characters Tt (for down), TT
{for up), L (for left) and R (for right), the steps along the shortest path to the exit.

@ Example
Inpui
54
n1zz
3214
4121
1432
2340
Chutprak
-
EERDDDD

@ Remark: you may assume that there is always a selution to the problem.

Time-hrmit for each test: 5 seconds.
Ilamimal score: 30 points
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Day 1 - Problem 3 (Heads and tails)

A W matrir (where W<==10} of coms 15 given, some heads up and some tails up. A plaver must flip comns so as to aclieve an all tals configuration. Howewver, when
a player flips a particular cotn, each rectiinearly adjacent neyghbors (1e. its left, nght, top and bottom neighbors, if they emst), also flip over.
The problem 15, given an mitial configuration, to achieve an all tails matrz by flippmg the mintmum number of coins. Mote that by fhp we mean "pomt to a com, and
change it and its neighbors".

@ Input:
INPUT DATA (file TNPTIT. TT)
The first ine contains the mteger IN. Each of the next IV nes contans I characters, H or T standing for the heads/tals respectively.

@ Output:
QUTPUT DATA (file OUTPUT TXT)
The first ine should contain the mmirmum number of flips. The nest M lines comprise a matr of M integers per line. hese mntegers have an 1 or a 0 value. The
value 1 means that the corresponding coin has been flipped at least once. The alue 0 means that the corresponding coin has not been flipped at all

@ Examples:

® lnpuit
3
HTT
HTT
TTT

o Chitput
]
100
nin
111

@ Remark You may assume that there is always a solution to the problem.

Time-litnit for each test: 20 seconds.
Mamimal score: 40 points
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