RZEFTHER: 2021-02-26

HKPSOI Competition Syllabus Lt ZE&i[E

This syllabus serves as a guide only. If deemed appropriate, questions may
involve contents that are out of scope.

AXHREBE A AEERIT, RS REBLUIN 2RE.

1. Optimize drawing order {81t TER 5

For the "Pen" questions, a set of seemingly irregular strokes can sometimes
be efficiently drawn following a specific drawing order, greatly simplifying
the program. In the following example, the five dots actually form a spiral.
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2. Recognize repeating subpattern P2 EE FEIE

For the "Pen" questions, a complex pattern can sometimes be decomposed
into several simpler repeating subpatterns, allowing us to simplify the
program using the "repeat" block. In the following example, the L-shaped
pattern can be decomposed into 3 repeating squares, as well as 3 repeating
hooks as illustrated. The latter one requires a program with fewer blocks.
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3. Trial and error &%

For the "Pen" questions, common angles like 90 37
degrees in a square or 60 degrees in a triangle are
relatively easier to recognize. Other uncommon
angles can be found out using trial-and-error. At -
first, guess the angle and try it out. Then, observe

the result and fine tune the value. __' F_I_
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4. Restricted movements 5B #8932 &)

For the "Maze" or "Star collector" questions, normally we can control all sorts
of movements of the character. However, some questions deliberately
disable movement blocks and provide new movement procedures forming
specific paths. Contestants must learn to use the new movement procedures
to solve the question.
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5. Wall follower IR¥E4T

Certain "Maze" or "Star collector" problems can be solved by the well-known
"wall follower" algorithm, in which the character keeps "touching" the wall
on its left (or its right) while walking. Contestants should be able to:

1. Identify if a problem can be solved using this method

2. Determine if it should follow the left wall or the right wall

3. Calculate the number of repetitions required for the algorithm

4. Add extra blocks before or after the main algorithm to solve advanced

questions
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This maze cannot be solved using the
"wall follower" algorithm.
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An example of "wall follower"T BRI&1T 17451
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6. Finite state machine BEiKAE

The finite state machine method
applies to the "Maze" and "Star
collector" questions. Without
using variables, the character will
only encounter 8 states. Note that
the character cannot detect if there
exists a path going backward.

HRREHERANRIEE, & "THE
21588 ARARREHMER

T ABRTAEEL 8 EIFR. ZE
 ABRELIGERAREBRER,

exist path ahead = then

exist path to the left -

exist path to the right =

exist path to the right =

0 1 2

exist path to the left «

k i exist path to the right =

exist path to the right =




When the movement of the character can be determined merely by the
shape of the intersection, we can construct a finite state machine. In the
worst case, we have to write a 3-layer nested if-else to catch all 8 states.
Fortunately, most of the time we can omit some branches. Take the
following question as an example. We first draw a table listing all possible
intersections and the corresponding actions. It can then be observed that all
actions depend merely on whether there exists a path ahead.
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Intersection &0 Action {TE}

0 N/A

1 |tothe left N/A

2 ahead move forward
3 [ tothe left ahead N/A

4 to the right turn right

5 |tothe left to the right turn right

6 ahead to the right move forward
7 | to the left ahead | to the right N/A




