1st Balkan Olympiad on Informatics
Constantza, Romania, 24-29 May 1993

Day 1 - Problem 1 (40 points)

Let us consider a bidimensional array A with m rows and n columns, whose
elements are 0 or 1, 0 representing the background (paper), 1 representing
the color of the design (ink). The design is made of several objects. By
"objects" we understand a set of elements of the same type ink (1), each
element having at least a neighbor on the directions above,below, left, right
or on one of the diagonals. Any two objects are separated by elements of the
same type paper (0).
Determine the rectangle of minimum area which contains a maximal object (i.e. the
one whose number of elements of type ink (1) is maximal). (15 points)
Place the object found at (a) in the areas of the array which are not occupied by other
objects, so that it can be placed in as many places as possible without destroying the
other objects already placed. (25 points)
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Day 1 - Problem 2 (30 points)

Two players - the computer and you - are playing as follows. You are
thinking about a four-color sequence (not necessarily different) chosen out
of six possible colors. The computer (your program) must find this sequence
using the information the computer get from your answers. You will answer
the computer's questions after every new generated sequence. The only
possible questions are:
"How many colors are right but not in right places ?"
"How many right colors are in right places ?"
Example:
Let your sequence be 4655. One possible way to find this sequence may be
Computer

Your answer

1234
a) 1 b) 0
5156
a) 2 b) 1
6165
a) 1 b) 1
5625
a) 1 b) 2
5653
a) 1 b) 2
4655
a) 0 b) 4
Find a correct sequence of entries in order to solve the problem. (15 points)
Find, if possible, a solution in six steps at most. (15 points)
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Day 1 - Problem 3 (30 points)

A sequence of positive integers a1,a2,...,an is called "additive chain" of length
n if for every k, 1 < k <= n, there exists indices i and j (1 <=i <=j <= n), so
that ak=ai+aj. Write a program that, for a1=1 and the last element read from
input, finds out an additive chain with minimal length.
Example
The sequence 1,2,4 is an additive chain of length 3.
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Day 2 - Problem 1 (30 points)

Imagine you are at the social get-together with at most 500 guests. The host
invites you all to have dinner. There are several tables in the dining room.
The way the guests sit down at the tables is the following: each one sitting
not alone at a certain table must know at least one person sitting at the same
table and no one else sitting at other tables.
It is supposed that if a person knows a second person, the second one knows
the first person too. No one introduces himself to the other persons sitting at
the same table. That means that if two persons are sitting at the same table,
but initially they do not know each other, they will not know each other
afterwards either.
Determine how many tables are necessary and the persons sitting at each table (20
points). At each table there is only one person who will talk to the waiter; he/she is
called the leader of the table. Each person relays his wishes concerning the menu to
the persons he knows. The time allocated to each person to relay his wishes to each
person he knows is supposed to be the same for each person.
Determine the most suitable person as leader of the table in order to receive
information from all the persons sitting at the table in the shortest possible period of
time; produce at output the leader of each table and the corresponding period of
time(20 points). Afterwards, the host wishes to unify tables. For this purpose, he calls
some friends. Each of them, when coming, is introduced to the leaders of two tables,
links the tables, sits down at the new formed table and becomes the leader of this
table.
What is the order of linking the tables in this way, so that at last all tables unified into
a single one and the conditions of the previous point are satisfied? Specify the
minimum necessary period of time for the leader to get information from all the other
persons. (30 points)
After the complete linking, the friends of the host are leaving and the tables get their
initial structure until the end of the dinner. When the dinner is over, the persons start
leaving the tables.
Determine, for each table, the minimum number of persons and the order in which
they are leaving the table, until the persons who are still at the table do not know each
other. (30 points)

Example:
Suppose the number of persons is 8 and:
- person 1 knows persons 2 and 3;
- person 2 knows persons 1 and 4;
- person 3 knows persons 1 and 4;
- person 4 knows persons 2 and 3;
- person 5 knows person 6;
- person 6 knows persons 5 and 7;
- person 7 knows person 6;
- person 8 does not know other persons;

•

•

A valid input is:
8
12
13
24
76
43
56
00
A valid output is:
Table 1: 1 2 3 4
1st point:There are 3 tables

Table 2: 5 6 7
Table 3: 8
Table 1: 2

2nd point:Leaders

Table 2: 6
Table 3: 8
6 8 New leader: 9

3rd point

2 9 New leader: 10
Period of time: 3
Table 1: 2 3

Persons leaving

Table 2: 6
Table 3:

