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The Asia-Pacific Informatics Olympiad (APIO) is an online contest for the South Asian / Western Pacific
region. The format contest is that students do the exam at a proctored site in their countries and submit
their works to the host countries via Internet. Awards are announced at the APIO meeting at the 10l venue
in the same year.

The first APIO was hosted by Australia. The host of the APIO 2008 is Thailand. This event is sponsored by
Institute for promotion of teaching science and technology, Thailand. The participating countries are
Australia, China, Chinese Taipei, India (unofficial), Indonesia, Japan, Korea, Macao, New Zealand, Philippines
and Sri Lanka. The contest is scheduled on May 10, 2008.

APIO Competition Tasks

APIO tasks are basically the same as tasks in International Olympiad in Informatics, which are typically
focused on the design of efficient, correct algorithms. Input and output are to be kept as simple as
possible. The guidelines of task preparations of 10l should be considered, with no restriction. The
documents about submission of 1012008 tasks, which can be used as reference to create the tasks, can be
found at http://ioi.ms.mff.cuni.cz/sc/documents/.

Awarding policy

e For each team, the top six scorers are the official team. If there are ties at the 6™ all contestants
who tie at 6™ are included into the official team.

e Gold medal awarding must be decided first. Seven highest-scorers will be awarded gold
medals. However, if there are ties at the 7", all who tie at the 7™ will be awarded gold
medals. After that, silvers and bronzes are decided, respectively, by the same way as the gold
medal. However, the total number of medals is 42 except that there are tie at the 42",

e Scores of unofficial team are open to head of delegation of each country.

Notes for improvements

e Since task is the most important part of the competition, it would be nice if each participating
country must submit a task. It may like an application form to join the contest. If they cannot do
so, they should acknowledge the host whether they want to participate or not. It is not good to
leak the task script to a person who did not join the event.

e The task is quite hard for average students and quite easy for top students. As shown in results,
there are 25 full-scorers; mean is 108; and median is 128. If the task is still like this, it cannot
distinguish the best and it discourages the average. We suggested that there should be two
leagues running concurrently: tough and moderate competitions. Tough competition is 5 hours
long and moderate competition should be 4 hours long. The moderate competition should start
one hour behind the tough competition. All students must attend competition of tough tasks.
After the first hour, they can decide to switch to moderate competition. This should avoid bimodal
distributions of full and zero scores.
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User Name beads roads dna Total Medal

0 0 0 0
0 0 0 0
0 0 0 0
Median 72.5 0 20 108
Mean 56.76 34.2 37 128

Notes: This table shows only scores of official team. 14 Chinese students tie at the first place. Therefore,
all 14 Chinese students are included into their official team. By regulations, number of gold medalists is 7;
however, there are 25 students get full scores. All those are awarded gold medalists.
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Asia-Pacific Informatics Olympiad
10th May 2008

TASK BEADS ‘ROADS‘ DNA
input standard input
output interaction | standard output
time limit 2 second | 1 second | 1 second
memory limit | 256 MB 128 MB | 128 MB
points 100 100 100
300
Language Compiler Directive
C gcc -o abc abc.c -std=c99 -02 -DCONTEST -s -static -1m
CH++ g++ —o abc abc.cpp -02 -DCONTEST -s -static
Pascal fpc -01 -XS -dCONTEST abc.pas

Duration: 5 hours

3 problems
All problems should be attempted.
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Beads

Professor X has recently revealed his latest invention to the world: the Ultimate Bead Swapper (UBS).
As the name implies, it can make a sequence of beads much more interesting by swapping some beads
in it!

The UBS has N conveyor belts placed in north-south direction in parallel. The conveyor belts are
numbered 1 to IV from left to right. Every belt moves from north to south at the same speed. There
are M swappers placed between adjacent conveyors. No two swappers are equally far from the north
end of the UBS. (In other words, they can be totally ordered according to how far they are from the
north end.) The swappers are numbered 1 to M from north to south. Figure 1 shows the UBS when
viewed from above.

Belt 1 Belt 2 Belt 3 Belt 4 Belt 5
I I l l

l | Swapper 1 |

| ISwapper

|
|

v
l | IwapperzI |

v v
I I

| Swapper 5 |
MM

Figure 1: An Ultimate Bead Swapper with 5 conveyor belts and 5 swappers.

v
| |
| Swapper 4 | l

|<—<—<—“’—<—<—

To use the UBS, N beads are placed at the north end of the conveyor belts at the same time so that
they form a horizontal row as they move along the belt. When two beads come under a swapper, the
bead on the right conveyor belt is moved to the left conveyor belt, and the bead on the left conveyor
belt is moved to the right conveyor. After being swapped, the two beads do not break the horizontal
row. Figure 2 illustrates the behavior of a swapper.

Task

Write a program that, given the number of conveyor belts N, the number of swappers M, and the
positions of each swapper, answer questions of the form:

Given K and J, for the bead that is placed on Belt K at the north end of the UBS, which
belt is the bead on after all beads just move past Swapper J?7

English — version 1.5
Page 1 of 4
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Swapper
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(a) (b)

Figure 2: (a) Four beads move along the conveyor belts. (b) Bead 2 and 3 trade places after going
under the swapper.

Input

Your program should read from standard input. The first line contains the number of conveyor belts
N(1 < N <300,000) and the number of swappers M (1 < M < 300, 000).

Swappers are listed from north to south in the following M lines. Each line contains one integer
P(1 < P <M —1), meaning that there is a swapper over conveyor belt P and P + 1.

Interaction

After reading the input above, your program should call functions from the following library specified
in Table 1. The functions must be called in the following order:

1. Tt calls the function getNumQuestions to retrieve Q(1 < @ < 300,000), the number of questions
it will be asked.

2. For @ times, it should:

(a) Call the function getQuestion to receive one question.

(b) Call the function answer to answer the question it just received.

We emphasize that getNumQuestions must be called first and only once. getQuestion and answer
must be called alternately: after calling one getQuestion, your program may not call getQuestion
until it calls answer, and vice versa. If your program violates this convention when running a test
scenario, you will receive a 0% score for that test scenario.

Programming Instructions
If you submit a Pascal source code, the source code must contain the statement:
uses beadslib;

If you submit a C or C++ source code, the source code must contain the line:

#include "beadslib.h"

English — version 1.5
Page 2 of 4
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Function Prototype Description
Pascal
function getNumQuestions():longint Return the number of questions your pro-
C and C++ gram is going to be asked.
int getNumQuestions()
Pascal
procedure getQuestion(var K:longint; var J:longint) | g is set to the number of the conveyor belt
C that the bead is placed at the north end of
void getQuestion(int *K, int *J) the UBS.
C++ J is set to the number of the swapper.
void getQuestion(int &K, int &J)
Pascal
procedure answer (x:longint) Report that the answer to the question cor-
C and C++ responding to the last getQuestion is x.
void answer(int x)

Table 1: Interaction library.

Mock Libraries and Sample Programs

You will be provided a zip file containing source code of sample libraries and programs. The file
contains three directories — pascal, ¢, and cpp — for source code in Pascal, C, and C++, respectively.
Each directory will contain a source code of a mock interaction library, and the source code of a program
that calls the library functions in the correct order.

For Pascal, the mock interaction library is contained in the unit beadslib, whose source code is
given in beadslib.pas. The file sample.pas is the source code of the program that uses the library
correctly.

For C, the prototypes of the mock library functions are given in beadslib.h. The functions are
specified in beadslib.c. The file sample.c is the source code of the program that uses the library
correctly.

For C++, the prototypes of the mock library functions are also given in beadslib.h (but the file
is not the same as the one for C). The functions are specified in beadslib.cpp. The file sample.cpp
is the source code of the program that uses the library correctly.

The mock library behaves as follows:

e When getNumQuestions of the mock library is called, it opens the file questions.txt, reads
the number of questions, and returns what is read.

e When getQuestion is called, it reads K and J from questions.txt.

e When answer is called, it prints the argument x to standard output.

e The library prints an error message to standard output every time a function is called out of the
correct order.

The file questions. txt has the following format. The first line contains the number of questions
Q. Each of the next @ lines contains two integers K, the number of a conveyor belt, and J, the
number of a swapper.

English — version 1.5
Page 3 of 4



(c

VN | ol *\
APIO!

Asia-Pacific Informatics Olympiad 2008

BEADS

Sample Input

5

W w e >N

(This input agrees with Figure 1)

5

Sample Interaction

Sample Content of questions.txt

2
3 4
55

Function Call

Return Value(s) and Explanation

getNumQuestions () ;

2
The program will be asked two questions.

Pascal
getQuestion(K, J);

C
getQuestion(&K, &J);

C++
getQuestion(K, J);

K=3, J=4
For the bead that is placed on Belt 3 at the north end of the UBS, which
belt is the bead on after all beads just move past Swapper 47

answer (1) ; After every bead passes Swapper 4, the bead in question is on Belt 1.
Pascal

getQuestion(K, J);

C K=5, J=5

getQuestion (&K, &J);

C+
getQuestion(K, J);

For the bead that is placed on Belt 5 at the north end of the UBS, which
belt is the bead on after all beads just move past Swapper 57

answer (4) ;

After every bead passes Swapper 5, the bead in question is on Belt 4.

Time and Memory Limits

Your program must terminate in 2 seconds and use no more than 256 MB of memory.

Scoring

The score for each input scenario will be 100% if your program follows the function calling convention
above and answers every question correctly, and 0% otherwise.
In test scenarios worthing 20 points, M, and @ will be at most 10, 000.

English — version 1.5
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DNA

One interesting use of computer is to analyze biological data such as DNA sequences. Biologically,
a strand of DNA is a chain of nucleotides Adenine, Cytosine, Guanine, and Thymine. The four
nucleotides are represented by characters A, C, G, and T, respectively. Thus, a strand of DNA can be
represented by a string of these four characters. We call such a string a DNA sequence.

It is possible that the biologists cannot determine some nucleotides in a DNA strand. In such
a case, the character N is used to represent an unknown nucleotides in the DNA sequence of the
strand. In other words, N is a wildcard character for any one character among A, C, G or T. We
call a DNA sequence with one or more character N an incomplete sequence; otherwise, it is called a
complete sequence. A complete sequence is said to agree with an incomplete sequence if it is a result of
substituting each N in the incomplete sequence with one of the four nucleotides. For example, ACCCT
agrees with ACNNT, but AGGAT does not.

Researchers often order the four nucleotides the way we order the English alphabets: A comes before
C, C comes before G, G comes before T. A DNA sequence is classified as form-1 if every nucleotide in
it is the same as or comes before the nucleotides immediately to its right. For example, AACCGT is
form-1, but AACGTC is not.

In general, a sequence is form-j, for j > 1, if it is a form-(j — 1) or it is a concatenation of a
form-(j — 1) sequence and a form-1 sequence. For example, AACCC, ACACC, and ACACA are form-3, but
GCACAC and ACACACA are not.

Again, researchers order DNA sequences lexicographically the way we order words in a dictionary.
As such, the first form-3 sequence of length 5 is AAAAA, and the last is TTTTT. As another example,
consider the incomplete sequence ACANNCNNG. The first seven form-3 sequences that agree with it are:

ACAAACAAG
ACAAACACG
ACAAACAGG
ACAAACCAG
ACAAACCCG
ACAAACCGG
ACAAACCTG

Task

Write a program to find the Rth form-K sequence that agrees with the given incomplete sequence of
length M.

Input

The first line contains three integers separated by one space: M(1 < M < 50,000), K(1 < K < 10),
and R (1 < R < 2 x 10'%). The second line contains a string of length M, which is the incomplete
sequence. It is guaranteed that the number of form-K sequences that agrees with the incomplete
sequence is not greater than 4 x 10'®, so it can be represented by a long long in C and C++ or an
Int64 in Pascal. Moreover, R does not exceed the number of form-K sequences that agree with the
given incomplete sequence.

English — version 1.5
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Output

On the first line, print the Rth form-K sequence that agrees with the incomplete sequence in the
input.

Sample Input 1 Sample Output 1
935 ACAAACCCG
ACANNCNNG

Sample Input 2 Sample Output 2
54 10 ACAGC

ACANN

Programming Remark

In C and C++, you should use long long data type. The following piece of code show how to read
and write a long long from and to standard input/output:

long long a;
scanf ("%114",&a);
printf ("%11d\n",a);

In Pascal, you should use Int64. No special instructions are needed to manipulate data of this
type.
Time and Memory Limits

Your program must terminate in 1 second and use no more than 128 MB of memory.

Scoring

The score for each input scenario will be 100% if the correct answer is outputed and 0% otherwise.
In test scenarios worthing 20 points, M will be at most 10.

English — version 1.5
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Roads

The Kingdom of New Asia contains N villages connected by M roads. Some roads are made of
cobblestones, and others are made of concrete. Keeping roads free-of-charge needs a lot of money, and
it seems impossible for the Kingdom to maintain every road. A new road maintaining plan is needed.

The King has decided that the Kingdom will keep as few free roads as possible, but every two
distinct villages must be connected by one and only one path of free roads. Also, although concrete
roads are more suitable for modern traffic, the King thinks walking on cobblestones is interesting. As
a result, he decides that ezactly K cobblestone roads will be kept free.

For example, suppose the villages and the roads in New Asia are as in Figure la. If the King wants
to keep two cobblestone roads free, then the Kingdom can keep roads (1,2), (2,3), (3,4), and (3,5) free
as in Figure 1b. This plan satisfies the King’s criteria because (1) every two villages are connected
via one and only one path of free roads, (2) there are as few free roads as possible, and (3) there are
exactly two cobblestone roads: (2,3) and (3,4).

’
’
’

O

(b)

Figure 1: (a) An example configuration of villages and roads in the Kingdom of New Asia. Solid lines
denote concrete roads, and dashed lines denote cobblestone roads. (b) A road maintaining plan that
keeps two cobblestone roads free. Only free roads are shown.

Task

Given a description of roads in New Asia and the number of cobblestone roads that the King wants
to keep free, write a program to determine if there is a road maintaining plan that satisfies the King’s
criteria, and output a valid plan if there is one.

Input

The first line contains three integers separated by one space:
e N, the number of villages (1 < N < 20,000),
e M, the number of roads (1 < M < 100,000), and

e K, the number of cobblestone roads the King wants to keep free (0 < K < N —1).

English — version 1.4
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The following M lines describes the roads in New Asia, which are numbered 1 to M. The (i 4+ 1)st
line describes Road ¢. It contains three intergers separated by one space:

e u; and v;, the two villages connected by Road i. Villages are numbered 1 to N, and

e ¢;, the type of Road i; ¢; = 0 if Road 7 is made of cobblestone, and ¢; = 1 if it is made of
concrete.

There will be no more than one road connecting a pair of villages.

Output

If there is no road maintaining plan that satisfies the King’s criteria, your program should print no
solution on the first line of the output.

Otherwise, your program should output a valid road maintaining plan by listing roads that will
be kept free, one road per line. To list a road, print the line in the input that describes it. The roads
can be listed in any order. If there are more than one valid plan, you can output any such plan.

Sample Input Sample Output

572 320

130 430

451 121

320 531

531

430 (This output agrees with Figure 1b.)
121

4 21

(This input agrees with Figure 1a.)

Time and Memory Limits

Your program must terminate in 1 second and use no more than 128 MB of memory.

Scoring

The score for each input scenario will be 100% if the correct answer is outputed and 0% otherwise.
In test scenarios worthing 20 points, K will be at most 10.

English — version 1.4
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Solutions

BEADS

We represent each swapper i over conveyor p; and p; +1 as a permutation 7, such that 7 (p;) = p; +1, 7 (p;
+1) = p,, and 7 (j) =j for j & { p;, p; +1}. Thus, for this task, the answer to question (K; J) is

7 (7.1 (..(m (K))))

A naive solution that evaluates that permutation for each question runs in time O(MQ), where M is the
number of swappers and Q is the number of questions asked.

We can speed that computation up by some preprocessing. For simplicity, we assume that M is some
power of 2. Let permutation 7;; be the composition of 7, 74, ..., 7, i.e.,

Tj= 75 T1®... o7

For each level /=0, 1 ... logM, we precompute partial composition 7a;.1)2,for i = 0, 1,..M/2". There are M
+ M/2 + M/4 + ... < 2M such partial compositions. Note that with these partial compositions at hand, one
can answer the query by evaluating O(logM) partial compositions. For example, to compute 7 13, we need
only to compute mge® 751, ® 7i313.

Another key issue is how to represent each precomputed 7; . Note that if we store each partial
composition directly as a complete function, we need Q(N) space for one of them and this leads to Q (NM)
memory requirement, which is too much. We can reduce the memory requirement by only store the value
7; (a) for only a such that 7; (a) 6= a. We can store them as a sorted list, and it takes O(logN) time to
evaluate one partial composition. As such, Q questions can be answered in time O(QlogM logN). Since there
are M swappers and at most logM levels, the memory requirement reduces to O(M logM). Any solution
that meets this time and space bounds receives full score.

DNA

First, we ignore the templates and only count the number of sequences of form-k.

Let Ali][K][«] denote the number of sequences of form-k of length i beginning with a. Note that if we

require that the second character  comes before a, possible sequences of form-k are those constructed by
concatenating a with form-(k-1) sequences beginning with £. On the other hand, we require that fis o or
comes after o, we can concatenating o with any form-k sequence.

Thus, we have the following recurrence

AillKl[e] =2 . A -TKIA+2 Al -1k -1[A]

This idea can be extended to count the number of sequences that also match the templates. Table A can
be computed in time O(MK).

Given A, we can trace back the computation of A to find the required R-th gene sequence.

Roads

We first note one structural property that allows us to use greedy approach to solve this task. Given a
graph G = (V, E), where V is the set of villages, and E is the set of roads. We color each edge e blue if it is a



cobblestone road and red otherwise. This task wants to find a spanning tree of G that contains exactly k
blue edges.

Consider any spanning tree T. Note that if we consider subgraph of T that contains only blue edges, we get
a forest. It is known that for any two forest F1 and F2, such that F1 has k1 edges, F2 has k2 edges, and k2 >
k1, there exists some edge e € F2 such that F1 U {e} remains a forest. (See, e.g., Cormen et al., Chapter 16
on matroids.) This implies that to find spanning tree with k blue edges, we can never make a mistake by
taking in wrong blue edges.

With that fact, there are many ways to find a required spanning tree. We present here one solution.

The algorithm has two rounds. First, we try to find a set of “required” blue edges, i.e., these edges must be
in the tree to ensure connectivity. We start by finding all connected components of a subgraph containing
only red edges. We then greedily add blue edges joining different components so that the graph is
connected. These blue edges added in this round form the starting blue edge set B. Clearly if we need more
than k edges to connect the graph, we can be sure that there is no spanning tree with the required
property.

On the second round, we start with a forest F with only edges in B. We then greedily add blue edges to F
while maintaining that the resulting graph F remains a forest. We keep adding until we get k blue edges in
F. After that, we complete the algorithm by using red edges to join different connected components in F.

If we fail in any steps, it means that no solution exists.

The main data structure that we use in both rounds is the union-find data structure for maintaining disjoint
sets.

In the first round, to find connected components of red edges, we just union every pair of components
containing end points of red edges. Before adding blue edges e, we call two find subroutines to check if e
joins two different components. If that's the case, we union both components. In the second round we may
proceed like the second step of the first round.

To analysis the running time, for each round, we call at most n unions and O(m) finds. Using a set of tree
with union-by-rank heuristics ensures that each operation (union or find) runs in time O(log n). Thus, the
algorithm runs in time O((n + m) log n).
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August 19, 2006
Asia-Pacific Informatics Olympiad

Following an initial meeting in 2004, delegates from the South Asian / Western Pacific
region met during IOI 2006 and drew up concrete plans for a new regional 10I-like com-
petition. The competition is called the Asia-Pacific Informatics Olympiad (APIO)
and will be held every year, beginning in 2007.

The initial plans for the APIO are outlined below. Delegates will meet again in Croatia
at TOI 2007, where they can look back on the first competition and decide what worked,
what did not work, and how the contest should be changed for future years.

Regional Delegations

The following sixteen delegations will be invited to participate in the 2007 contest:

Australia, Bangladesh, China, Chinese Taipei, Hong Kong, India, Indonesia,
Japan, Macau, Mongolia, New Zealand, Republic of Korea, Singapore, Sri
Lanka, Thailand and Vietnam.

Contest Format

The contest is a one-day Internet contest, with teams competiting from within their home
countries. The contest will run for five hours, and will be held on one of the first two
Saturdays of May each year.

e Each delegation must run one or more official contest sites. All students must sit
the contest at an official contest site.

e Each contest site must choose a fixed starting time for the contest. Different dele-
gations may start the contest at different times, and different sites from within the
same delegation may also start the contest at different times (e.g., one time for an
eastern site and another time for a western site).

e Each contest site must be fully supervised, so that it is clear that students adhere
to the contest rules.

e Each delegation may enter any number of students, up to a limit of 100. However,
only the top six competitors from each delegation will form the official team (see the
Results section below).

Students are eligible for this contest if and only if they are eligible for the IOI in the same
year.
Contest Host

Although the contest is online, there will be a host delegation each year driving the contest
to ensure it is both logistically and scientifically successful. The host will rotate from year
to year. The responsibilities of the host include:

e Sending invitations and collecting registrations;



e Coordinating task setting and selection (see below);
e Running the contest website;
e Collecting and judging submissions, and coordinating appeals.

The timeline for registrations is as follows. Delegations must indicate to the host how
many students they are entering at least three months before the competition. They should
indicate to the host the names of the students at least one month before the competition.

The first two hosts have been decided: Australia will host for 2007, and Thailand will
host for 2008. Future hosts will be decided each year at the IOI.

Task Selection

The task setting and selection is done in such a way that everybody has input (and thus
everybody shares the burden). The schedule for task setting is as follows; all communica-
tions are over e-mail.

e 4 months before: The host issues a call for tasks. This call is to the wider community,
not just the region (e.g., the IOI-GA list should be asked). Tasks should be of
approximately 101 difficulty, but with more forgiving test data.

e 10 weeks before: Task submissions are due. Each delegation in the region should
attempt to submit at least one task (though more is better). Each task should
include test data.

e 10-6 weeks before: The host goes through submissions and makes a shortlist of
around 10 tasks.

e 6-4 weeks before: The shortlisted tasks are mailed to the leaders from each delegation
in the region; together they vote on a final three tasks, plus two backup tasks.

e 4-2 weeks before: Together the leaders edit and refine the official tasks into their
final form.

e 2-1 weeks before: Leaders translate tasks into their native languages and submit
translations to the host.

e 1 week before: All translations are made available to all leaders; task setting is now
complete.

Tasks that were submitted but never used will kept secret, and will be returned to their
submitters for use elsewhere.

Results

After judging is complete, the top six competitors from each delegation will form that
delegation’s official team. These official teams will form the official score table, and will
be used for deciding upon awards.

Awards will be in the form of certificates, labelled Gold, Silver, Bronze and Participa-
tion. The guidelines for awarding Gold, Silver and Bronze will be the same as for IOI. The
host will provide the certificates, and will bring them to the IOI that year for distribution
to other delegate leaders.



Call for Tasks



ASIA PACIFIC INFORMATICS OLYMPIAD 2008
The Second CALL FOR TASKS

Important dates

Task Submission Deadline  Menday-Mareh-17,-2008 Tuesday, April 1, 2008
Shortlist distribution Menday-Mareh-34,-2008 Tuesday, April 15, 2008
Announcement on final set Friday-Apri-11,-2008 Tuesday, April 22, 2008
Translated script submission Eriday,April 18,2008 Tuesday, April 29, 2008
Competition day Saturday, May 10, 2008

The Asia-Pacific Informatics Olympiad (APIO) is an online contest for the South Asian / Western Pacific
region. Further information about the APIO, including the contest format and timeline, can be found at
http://www.apio2008.or.th/.

The host of the APIO 2008, Thailand Team to the 10lI, invites everyone in the APIO community to submit
tasks for the APIO 2008 competition, which is held on May 10, 2008. Guidelines for tasks and instructions
for submission are given below.

APIO Competition Tasks

APIO tasks are basically the same as tasks in International Olympiad in Informatics, which are typically
focused on the design of efficient, correct algorithms. Input and output are to be kept as simple as
possible. The submission of novel tasks types not yet seen in any recent programming contests is
encouraged. The guidelines of task preparations of 10l should be considered, with no restriction. The
documents about submission of 1012008 tasks, which can be used as reference to create the tasks, can be
found at http://ioi.ms.mff.cuni.cz/sc/documents/.

To ensure a fair and interesting competition for all, tasks should satisfy the following conditions:

- The tasks should not have been seen by any potential APIO 2008 contestants.

- The tasks should not have been used in any similar competition.

- The tasks should be solvable by APIO competitors during an APIO contest round.
- The task descriptions should be unambiguous and easy to understand.

- The tasks should be culturally neutral.

- The tasks should be innovative.

What to Submit

A task submission should be contained in one zip file and submitted as described as follows.

- Statement of the task in English The description should be written in English. The description
should include any intended time and/or memory limits. The document should be submitted in
LaTeX, PDF or MS Word format.

- Description of the desired solution to the task At least one sample solution should be included, in
either C, C++ or Pascal. It is highly desirable to include a short document that
0 outlines how a correct solution works, and
0 discusses other possible solutions that students might think of but should not score full
marks (e.g., solutions that are intuitive but incorrect, or solutions that are too slow). This
discussion of incorrect solutions is particularly useful when constructing the test data.
- Suggestions for grading, test data or ideas for generating test data, the motivation behind the task,
and any comments related to the task are also welcome. Test data should consist of a set of input
files, and a set of corresponding solution files.



Individual test cases should be weighted equally.

Test data should come with a text file describing how the data was constructed, and/or what each
case is designed to test (e.g., "cases #3 and #4 are balanced trees of maximal size, which gives a

worst case scenario for the dynamic programming algorithm"; "cases #5 and #6 contain sparse
graphs, so that students with poor edge selection routines can still score some points").

- Extra information, especially coded solutions and grading suggestions, is highly appreciated.

- Contact address (preferably one e-mail address) and background information on the task author(s):
affiliation, country, and a description of the author's role in the APIO or national olympiad,
including training duties, over the period from APIO 2008 to APIO 2009.

How to Submit

A secure dropbox is also available on the internet at http://www.apio2008.or.th. An authorization code
can be obtained from jtf@ku.ac.th or jittat@gmail.com.

Notes

Please note that all material submitted becomes the property of the APIO community, and that by
submitting the author is assigning the Copyright and all rights to the submitted materials to the APIO
community.

Note that we do not wish to forbid authors of submitted tasks to be involved in other competitions and
training, but we do ask them to take all necessary precautions to safeguard confidentiality.

Task selection process

Tasks that are not used will be kept secret, and will be returned to their submitters so that they can be used
elsewhere. Note that all submitted tasks will be seen by the host organizing committee (in this case
Thailand), and the shortlisted tasks will be seen by all heads of delegations from the region.
Communications among heads of delegations and hosts about the APIO tasks should be done mainly by e-
mail and secured web.

All submitted tasks will be shortlisted by the host of APIO 2008. Then, the shortlisted tasks are distributed
to all heads of delegations. Hosts of delegations should provide suggestions and propose the final set of
competition tasks to the host in order to make a final decision on the competition task set. If any countries
need to translate the task scripts to their languages, the translated script must be submitted to the host
before the day of competition.

At various moments during the preparation of the APIO 2008 competition, it is possible that submitted
tasks are dropped from further consideration. However, it may still be necessary to revert such decisions
later. In general, all submitted tasks, whether dropped or not, should be kept secret until the end of
competition.

Authors of submitted tasks will be recognized during APIO 2008 by listing their name, affiliation, and
country (unless they specifically decline this).

Contact person: Punpiti Piamsa-nga (pp@ku.ac.th) and Jittat Fakcharoenphol (jtf@ku.ac.th)
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Site Administrator User Guide
The Asia-Pacific Informatics Olympiad (APIO) 2008

Registration

1.

2.

3.

Check whether your site is available at http://sites.apio2008.or.th. If you cannot find your site or
you do not have password, you have to contact your country administrator.

Make a list of contestant at your site

d. After you login, you have to just insert your student names. System will generate accounts
and passwords for all students automatically.

b. You have to make a printout of login/password one sheet for one account. These accounts
must be distributed to students on the contest day. Please do not inquire accounts before
May 8 since you might get passwords for practice session.

Prepare the contest room.

d. A computer must be provided to each contestant.
b. 32-bit compilers should be installed.

C. The computer must be connected to the Internet.

On the competition day

1.
2.

4.

Inform the students about the contest server. http://evaluator.apio2008.or.th

Since students are connected to the Internet, they should be warned about interaction with other
people inside and outside the contest site and using inappropriate software during the exam such
as instant messenger, e-mail, etc.

. By regulation of APIO, the exam must be proctored. Proctor must do the same thing as regular

exam, including checking the identification. Then, provide the students their accounts and
passwords.

After all contestants are seated, site administrator has to start the contest manually by logging on
site administrator webpage (http://evaluator.apio2008.or.th) and click a start button. After the

button is clicked, the contest will run within 5 hours. Intermission and restart is not available.

. Site administrator and proctors may have to clarify the tasks. Do not explain anything but

encourage them to ask a question that you can answer ‘yes’ or ‘no’. |If it is not about task
clarification or you cannot answer yes or no, your choice of answers are:

® ‘answer is in the task script’
® ‘invalid question’

®  ‘no comment’
If your students can write a question in English (or Thai), students can ask us directly via message
box on the website; however, we will answer by above policy. Moreover, please encourage
students to ask within the first hour of competition.



