IBIC - Interpational Challenge on Inpformatics and Computational Thinking 2017

Time Allowed: 150 minutes

Tasks T1-T10 carry 3 points each)

T1. Apple Packing
A beaver family has an apple orchard. During the harvest season, the beavers try to
find the best way to pack the apples to deliver them to the market. This year, they
decided to pack the apples according the following rules:

996600066 -
AAABBARAS-EP

i.  Applesare putin bags. Every bag contains 8 apples, no more and no less. If there
are less than B apples, they remain outside the bags as loose apples.

ii.  Bags are put in boxes. Every box contains 8 bags, no more and no less. If there are
less than 8 bags, they are left outside the boxes as loose bags.

Question  Challenge

Today, the beavers harvested and packed 275 apples. How many boxes, loose bags
and loose apples did the beavers pack?

» 889 OHOHHOHOH 00090099
» @FDHHE 0@
o B8O HOOHEH@
- hdidel T

T2 Jumping frogs
Two frogs are jumping on water lily leaves around a lake. Both frogs always jump at
the same time. Each of them always follows the direction and length of jumping
described by arrows,
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Time Allowed: 150 minutes

Question [ Challenge
Starting from the position as shown in the picture, on which water lily leaf will they
meet for the first time?

A)2 B) 3 Crd D)5

T3. Styled Texts
Beaver Ada wants to send nice messages to her friends with a new app which lets

her produce styled text.
[n the app, to write styled text vou have to put your text bebween special symbaols:

« " for bold

example: "beaver® will produce beaver
« |/ for ilalics

example: /beaver/ will produce beaver
« _ lor underlinesd

example; _beaver_ will produce beaver
« # for highlighted

example; Sbeaverd will produce beaver

You can also combine the styles, for example:
= _Sbeaver/_ will produce beaoer
« /_beaver_/ will also produce beroer

« $_beaver_$ will produce beaver

You can also put pictures by typing the name of the picture between 2.
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For example:

‘birt] il Juice w
& irthelay: will produce .

-'r..-.--.-r-"‘

» cisland; will produoce i ﬁ i
# chouse: will produce a

Question [ Challenge
What does Ada have to type to produce the following message:

S _u_u_,_p-‘ -
You are invited to a super ST party at the, on the H with

grenl music and food, See you there!

A) *You* are invited to a _super_ birthday party at */the/* thouse: on the sisland:
with 8/ great music and food /8. See vou /there!/

B) *You* are invited to a _super_ birthday: party at *_the_* thouse: on the zisland:
with &/ great music and food /5, See vou _therel _

) *You" are invited to a _super_ :birthday: party al * /the/* :house: on the island
with B*great music and food*s. See you _there!

D} *You® are invited to a /super/ birthday: party at *_the_* house on the :island:
with Sgreat music and food$. See vou Stherel /

T4. Fish
Four toy fishes are placed in a spedial tray as shown here

[f you turn any of the fish 45" clockwise, the fish that is diagonal to it will alsoe turn
45" but in an anti-clockwise direction,
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Time Allowed: 150 minutes

Question { Challenge
You operate as follows:
1. Turn the fish in the upper left 457 clockwise
2. Turn the fish in the lower left 907 dockwise
3. Turn the fish in the lower right 2 clockwise
4, Turn the fish In the upper left 457 clockwise

Which image shows how the fishes will appear now?

T5. Secret Typewriter
[n a Normal Typewriter, when vou press a key, the corresponding letter is printed.

But with the Secret Typewriter if we press on a letter key, a different letter is pl'inted.
This makes it casy to write a secret message. For example, if the Q key s connected
to L', when () i pressed then “L° will be printed as one letter in the secret message.

Secret Typewriler

Question [ Challenge
If typing "MEET ME AT SCHOOL" prints out “NRRZ NR SZ AXGLLO”, what is

the connection between the letters?

Al conmection | A B |C|{oE|F|a|mfr () gL minlalelalr|s |7 v |wx|y |2
E?RFIWDHEU!EJDgHMEI.'I'EH.EL!IIB:I'EEFT

B Comnection | M B [CIO[ETE G {mo {1 [eo[miuiolelalris | T{u]v|wx|y|z
:I SI¥VIF|IFIRID H|G|U IEII'I'H'LE'W'lE;.nEIDﬂ_'I']iT
Comnection (A (B [C[D[E[F[&[H]|I [J [K[L|M[N[o[r[alr]s [T|u]v|wK]Y|Z

) [ v |x]|s|n|alr|c|w{eli |alm/si|y|wElolz|I|s|alcir]|T
mﬂli‘.DEFGHiIJH_I.____;_r_q‘_i:_ﬂrﬂlﬁ‘31|u1|'w_ﬂ'|'z_

n' 5'|'HI'-HI:I]15.IJI.1I:IH'H.L'FW‘IE!..E'III:I,EI-"'I'
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Té. Bread

There are some different types of bread on the table;
»  Two loaves of baguette
s  Two buns
* Two croissants
»  Two toasts

Four beavers, Alice, Bob, Charles, and Dorothy, share these breads such that each
beaver has bwo different types of bread.

The following is known:
1. Alice and Bob do not have the same type of bread
2. Charles has a loaf of baguette
3. Dorothy has a bun but Alice does not have any bun
4. Bob has a croissant

Question  Challenge
Which types of bread does Alice have?

A) A loaf of baguette and a crodssant B} A bun and a koast
C) A loaf of baguette and a toast D) A bun and a croissant

T7. Beaver garden

Katie is climbing a grid of tree stumps in the beaver garden. From each stump she

observes the neighbouring four stumps (or fewer, if she is on the border) and

follows these three orders:

i, If there is a stump that is exactly one level higher than the current stump, go
there.

ii.  If not, go to a stump with the same height, but only if you haven’t been there
1'|.'E[-

iit, Can't move? Stop!
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Question  Challenge
The level and location of the stumps are shosm i the table belowe.

L= B - R R -
[ RS T R R e (R |
= pTIEE | Y TS SN I

—_—

Katie starts on the stump that is 1 leve
Al & B) 7 C)8 D} 9

T8, Flipping coins
Chris placed ten coins in a row, as in the picture below.

Each coin is golden
He can only flip over pairs of adjacent coins, and wants to show unl}r gold sides.
Question [ Challenge
I R many turns can he Aip the coins to show only gold sides?
A) 2 B 4
Ci8 D) It is not possible to show only gold sides,
T9. Charts

Beaver Bruno has drawn charts using some values,

Question  Challenge
Which of the following charts is NOT consistent with the other charts?

Al Il
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¥y

T10. Coina
In the Beaver school they care a lot about the healthy food and therefore they
installed a vending machine that gives out apples. OF course, if one pays too much
the machine returns the change in coins. The denominations of coins are 31, 17, 10,
and 1 BEB. The machine returns the change according to the following procedure:
= Take the largest coin that is smaller or equal to the amount that needs to be
returmned, return the coin and decrease the amount to be returnad for the vaue
of the coin;
=  Repeat the above step untl the amount decreases to 0,
For example, the above procedure returns the amount of 33 BEB in change of one 31
BEB and two 1 BEBE conis. However, the deseribed procedure does not guarantee to
return the smallest number of coins for every amount.

Question [ Challenge
Find an amount of money that can be split into 3 BEB coins, while the described
procedure would split it into at least 4 BEB coins.

A) T Bl 14 C) & m 21

[Tasks T11 — T20 carry 4 points each

T11. Tennis Tournament
Six beavers, namely: Bojan, Vesna, Mile, Emil, Dejan and Marija, take part in a
tennis tourmament. The tournament organizer has 8 serious issue to deal with: each
of the beavers needs to play each of his/her games using the same racket, and the
organizer is short on money, s0 he can provide only a limited number of tennis
rackets for the tournament. Unfortunately, this number must be less than six, which
means that the organizer cannot provide different rackets for all the beavers,
The list of games to be played in the tuurm‘lrm_'nt is the fl:nll[:lw'mh_

o ik
Byfan wve  Ewrdl

Enail va  Adile

el va  Viesna

Vesmn vs  Bofan

Diejarn vs Vesna

Diefarn v Adile

Mdereifin v Emidl

Bofan v Mile i Digjan
Marja
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There are no two games that will be played in parallel i.e. each game will be played
in a different time period and will not overlap with any other game in the
tournament,

Question { Challenge
What is the smallest number of tennis rackets that the organizer needs to pravide in
order to be able to organize the tourmament?

A)2 B) 3 4 s

T12. Intrusion!
In the Bebras Museum of Post-Modern Wood Art there is an intelligent security
systemn that detects intruders. An inbruder is a person who has entered the museum,
pul not via the entrance.

Whenever a person enters or leaves a room, the system detects exactly how many
people are in each room and records this in a table. The system always correctly
allocakes each person in the museum te a single room. Ik may happen that several
people enter or leave a room at the same time.

The table shows the records of the intelligent security system and the image shows
the layout of the rooms in the museum.

Timaé | Room 1 | Room 2 | Room 3 | Hoom 4 bl I

1000 2 o o 0 1 2
10:07 3 i) 1] i}

1008 2 1 0 0 I— _I_
1002 4 1 1 0

1013 2 2 3 ) 4 3
w017 5 2 2 1 I

1020 4 1 2 2

Question  Challenge
At what time did the system detect an intruder?

A) 10:13 B) 10:17 ) 1021 2} k33

T13. Beehive
Billy is a bear who loves honey a0 much. His grandfather brought this big beehive
for him but would give it to him only if he could tell how many units of this
beehive have honey . There is a number on each unit of the beehive that shows
the number of adjacent units with honey,
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Question / Challenge
How many units of the beshive have honey in?
EAR B o Cl8 D e
T14. BikeFiin

BikeFun is the new attraction in town. BikeFun bikes take yvou through a number of
courses. Each course has a number of segments that allow you to travel downbhill,
uphill, or along a flat, Each segment consists from one or more sectlons of the same
kind. The rules you need to follow are:

Your starting speed is 0 km /h.

On each downhill section, the bike will speed up by 10km/h

On each uphill section, the bike will slow down by 10 km/h.

On every flat section, it's up to you: you have to either speed up or slow
down by 10 km/h

Al the finigh of the course your speed must be 0 km/h. But you cannot finish before
the end of the course {(you must not run out of speed),

Below is a sketch of a course that is doable according to the rules. On the flat sections
you should increase fdecrease speed as indicated in the circles. MNote that each

EI;IL'I.:'I re I-EP!'EEFIIE a ﬁtinn.

apoa: L] § [+ 20 "0 i 1l i 10 i

=+ e — + l:.;:—_;,l [;q’:‘:l — Finmh
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Question  Challenge

You are shown sketches of the courses you can ride. Only one of these courses is
doable, Which one?

T
Al
&8s
"IN
Bl
Frraadi
o
o '~ =
|
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T15. Breaking the cipher

In a prefix cipher, letters are transformed into a code made up by one or more digits,
ard no code starts with another eode. For instance, if the letter A s transformed into
12, the letter B can be transformed into 2 (because 12 does not start with 2). In such
case, the letter C can be trangformed into 17 (because both 12 and 2 do not start with
11}, but not into 21 (because 2 has been already used for B} or inte 121 {because 12

has alveady been used for A).

The following is a sequence of codes for the word BEBRAS.

| 121122535321

What is the correct split of the sequence into valid codes?

A)121_1_223 33 21 B)1_2.1_122 3 3321
Cy1 .21 1 22 33 321 121 1 233 332 1

Ti6. Elliptical Logos
EL T-5hirts is a company that designs logos based on ellipses. On their website, vou
can design a logo by either adding ellipses of a fixed size in any orientation or use
special rules to combine logos. There are three special rules A + B, A - Band A * B.

We define A + B to be first drawing logo A and then drawing logo B, which could
be on top of A, For example, if Ais a yvellow solid cllipse and B is a blue wavy
ellipse, then the following are examples of A + B:
7 ——
==

===

T—

Notice however that B+A might be different:

=N
==
—_—
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Keeping A and B as above, we define A - B to be the part of logo A that does not
overlap with B and A * B o be the part of logo B that overlaps with logo A:

A+ B A-R B-A AYEB

= 2

= S

EL T-5hirts has a "Logo of the Month” design competiion where participants take
two ellipses E and F and apply the special rule of the month, which for this month is
(E + F) = (E * F), to make the best loge. Like with other operations, we evaluate the
brackets first before doing the subtraction. However, the judges noticed in the
monthly submissions that one of the submitted loges is not designed using the
spedal rule of the month.

Question [ Challenge
Which logo does not follow the special rule of the month?

== =
] P
= ==
e ==
= =
A) Bl C) D)

T17. Football Tournament
Five foothall teams, namely: Albatrosses, Beavers, Cats, Dogs and Eagles, enter a
tournament. In order o make the tournament as fair as possible, the organizer has
decided to organize it in such a way that each team will play each of its games in a
different city. Every match will be played in a different time period and will not
overlap with any other in the toumament However, the organizer is short on
money, so she needs to organize the Lournament in as few cities as possible. This is
the list of the matches:

Albatrosses V5 Beavers
Albatrosses ¥a Eagles
Bravers i Cats
Beavera v Dirga
Cals Vi Dhovgs
Cats VA Eagles
Elq-gs w5 E‘agies
Albirtrosses v Heavers
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Question  Challenge
What is the smallest number of cities that the organizer needs to use in order to be
able to organize the tournament?

A)2 B) 3 Cid D)5

T18. Barbecue
The beavers at Beaver Academy are organising the celebration of the school year
ending. At each moment between 1000 and 20:00 they need one beaver for checking
at the entrance. Some of the beavers have volunteered to help out and have given

times when they are available.

However, the list belowy still has a time slot where no beaver 15 available, Find that
gap-

11:00<12:00 15301630 15002 (00
T:00- 1020 10:15-11:15 1% 15-10:31)
7150745 | 14001500 | 1645-17.30
TH: 1519100 17:50=1900 1204011 3; 300
13:45-14:30 14:45-15:00
Question  Challenge
What is the time slot where no beaver is available?
Al 1830-18:45 Bi 1%:30-1%:45
O 14:30-14:45 D) 13:30-13:45
T19, Celebrity

Beaver Town is proud to have a celebrity among its inhabitants, A celebrity is a
beaver who is known te all other beavers in town and who knows no other beaver in
town, Below is a list with statements of the form "beaver X knows beaver ¥". There
are many more inhabitants in Beaver Town, but it is known that the celebrity is one
of the names in the list and that there is only one celebrity in town. This is the list:

Anng knows Jasper Jasper knowes Dina Chris knows [asper Katrijn knows Els
Bart knows Katrijn Chris knows Els Hans knows Dina Chris knows Fien
Brina knows Bart Katrijn knows Jasper | Geert knows Chris Geert knows Anna
Chris knows Hans Anna knows Chris Katrijm knows Fien Els knows Hans

Jasper knows Fien

Hans knoaws Fien

Bart knows Fien

Anna knows Fien

Bart knows Hans Bart kniows Els Geert knows fasper | Els knows Anma
Geert knowe Fien Els knows Chris Dina knows Fien Katrijn knows Chris
China knows Caart Anna knows Geoert Hems knows Anna
Hans knows Katrijn Els knovwws Fien Jasper knows Bart
Question [ Challenge

Wha is the celebrity beaver?

A) Geert B) lasper C) Els D} Fien

Level Junior (Class 9 - 10}
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T20. Vacuum Cleaner
A robotic vacuum cleaner needs to clean the room at night. The room is a rectangle
with 5 x 4 tiles. The robotic vacuum cleaner is a cheap one and it has four
operations: Forward, Left (turn 90 left), Right (turm 907 right), Pick (pick the trash
from the floor).

Only the Forward operabion moves the robot. Crientation of the robot is given by a
compass. It has eight sensors to perceive adjacent tiles. The robotic vacuum cleaner
cannot go into the dark tile and it can perceive if the current tile has junk. After the
roomn is clean, the robot will stay in that tile. The robotic vacuum cleaner knows
when the room is clean, The initial orientation of robot is to East.

Question  Challenge
What is the minimum number of operations reguired for the robot to clean the
whaole room from the picture?

Ad 11 B) 18 Chio D 13
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[Tasks T21 - T30 carry 5 points each

T21. lcon Image Compression
Look at the following 4x4 black and white pixel images:

This could be stored using binary digits: “1% for white pixels and "0 for black
pixels. For a 434 image we would have to store 16 digits.

The following image compression method allows to store images using less space,
especially for simple patterns:

0000 11/00 11|00
0 11[00
1 11

.4 14

0 (1011)  (10(0110)1)

The binary digits are arranged in a grid like the pixels in the images.

0000 1
0000 1
0000 1

The compression method is applied to this grid as follows, producing a result string:

L. If all digits of the grid are (0, the result is "07 (see left image). If all digits of

the grid are 1, the result is "1".

i,  Otherwise, the grid is divided in gquarters, The compression method is
applied to each quarter sub-grid from the top left in clockwise order. The
results are combined and surrounded by brackets "(" and )", For two
different examples see the center and right images.

MNote that a sub-grid may consist of one digit only; see right image, bottom right
cormer. [n this case, the method will use step 1 only.
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Question  Challenge
Below, see the binary digit grid for an BxB image. The compression method is
applied to this grid.

11T 3113111
11111111
Ladidk T o} Tl
7 i S R R O s e
¢ W IS G o I e s s
« Mics Pl S s i e W &
12311171
4 S5 i S i i A R ¢
Which result string does is produce?
A) (11100 By (11{1011)1)
C) (111110111 D) (111{1{1011)11))

T22. Robot
Milan has built a robot that reads coloured squares, changes their colours and
movies one square to the left or one square to the right. The robot acts according to
rules like these:
If you see a red square, change its colour 1o green and move one square
i — o the right

i « [Fvou see a red square, change its colour to green and move one square
o thee left

Al the beginning, the robot is standing on the leftmost square, 1t detects the colour of
the square, finds the rule that starts with this colour, changes the colour of the
square according to the rule and moves according to the rule. Then, the robot
repeats the same procedure for the square that it is standing on, and s0 on. If it
doesn’t find an appropriate rule or it goes outside of the squares, it stops.

The robot was given this sequence of squares

and these rules:
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Question  Challenge
What will the squares look like when the robaot stops?

B
<y

o)

T23. Tunnels of the Homestead Dam
"Homaestead Dam” has tunnels that connect foar rooms (A, B, C, F). The first three
rooms (A, B, and C) are living rooms, the fourth room (F) 1s where food is stored
{zee figure).

1) beavers are staying in room A, they are becoming hungry and they want to go to
room F to eat. Since all beavers are very hungry, they all want to arrive in the food
shorage as spon as possible.

[t takes 1 Minute to traverse a tunnel and only one beaver may lraverse a tunnel al
the same time (not several beavers following each other).

The connections between the rooms are composed by a certain number of tunnels;

= Bebween A and B: 4 tunnels.
= Between A and C: 1 tunnel.
s Between B and C: 2 tunnels.
» Between B and F: 1 tunnel.

= Betwesn C and F: 3 tunnels,

The rooms have no capacity limits, that is in all rooms there can be as many beavers
as want to be there.
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Question [ Challenge
In the best case, after how many Minutes can all beavers be in the food storage?
A)3 B) 4 C) 5 D} &
T24. Tandems

We will call a sub-string “TANDEM" if it represented by two identical character
sequences, one after another, The number of characters in a tendem is named as its
length. For example the string AABABA has three tandems AA (length 2), ABAB
and BABA (length 4).

Question  Challenge
What is the length of the longest tandem in the string below?
TCTACTAACCTACTAACAC
Al 4 Bl & i D) 10 or more

T25. Robaot paths
A robol can travel through a grid on the floor, by making North or East steps,
Diagrams (like the one in the first figure below) are used to direct the robot
movements, since they specity which paths (ie., sequence of North and East steps)
the robot may travel.
N

e

Allowed paths are obtained following the arrows in the diagram:

= anarrow with N represents the fact that the robot must execute a North step;
= anarrow with E represents the fact that the robot must execute an East step;
= the filled circle represents the starting point of the path
« the doubfle circle represents the possible final point of the path
= if the robot is in the double circle and there is an arrow leaving it, the robot
may continue moving
-
For instance, if the robot follows the diagram in the figure above, then it starts with a
North step, then executes alternating East and North steps, and stops after an North
step; thus, for instance NENENEN, NEN, or NENENENENENEN are allowied
paths, but NENMNE, NENE or ENE are not.
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Question/Challenge
The robot is now directed by the diagram in the ﬁﬁure below.

o~} I}
=*0O0—0

In any allowed path, what is the ditterence between the number of E's and the
number of N's?

Adequal to 2 BY equal to 3
Chal most 2 ) we cannot tell
T26, Wash the uniforms

All uniforms used at @ tomato festival need to be washed uzing a single washing
machitw. The washing machine can wash up to three uniforms at the same time
during each machine cycle.

o The number of hours it takes o wash a single uniform is exactly the same as
the number of mato stains on that snitorm.

s  The number of hours it takes o wash Fre uniforms at the same lime is the
same s the number of tamatoe stains on the dirber emform of the Bao,

#  The number of hours it takes to wash Hreee uniforms at the same time is the
game as the number of tomate stains on the second dirtiest of the three

L
The following table shows possible examples of a laundry process that takes three
hiowirs.

& undformes

R
=EEE
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Question [ Challenge
How long does it take to wash the 14 uniforms {(shown below) in the quickest way?

Bl 12 Ch 14 D) i6

T27. Downloads List
When downloading files from a server, the download speed = limited. For example,
when 10 files are downloaded simultaneously, the download speed for each file is 10
times slower than it would be for only one file,

A user downloads three files from a server, simultaneously. The picture to the right
shows the current download state. The remaining time is computed based only on
the current speed and does not depend on any history,

Time remaining 1 min

Time remaini 10 min
[ [ i

Time mmainlng 4 min

Question  Challenge
How long will it take to download all the files?

Ad 4 min B} 5 min i) i D 15 min

Page 20 af 23 Lewad Jiindor {Class @ - 10}




IBIC - Interpational Challenge on Informatics and Computational Thinking 2017

T28. Seven Folds of Gray

Time Allowed: 150 minutes

Fake a piece of graph paper
and mark a rectangular area
at the top right, say three
rows and five colomns. Put
ink blots  at  randomly
chosen squares,

Mow, fold just below the
area. Ink is still wet and you
pet a mirror image of the
Ares.

Add blobs to the square at
the left of each row in the
mirror image.

Ihe numbers in tha night
side chows the differsni
places in consecutive rows,

Fold again, this time below
the mirror image. You get a
new mirrar image.

Acdd blots to the left of cach
row: these blots are one
column to the left from
where you put the new
blots in the previous step.

- .

t 1 F
200@®

| '_I

® o0 @

|
i_ —
Ll
L]

What you get Is a pattern of
CIVWE,

Some are stmilar to each
other, like the 3rd and the
4th row which differ only in

a single place.

Some are quite different,
like the Znd and the 2nd
which differ in three places.

Level lunior (Class 9 - 10)
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Time Allowed: 150 minutes

Question  Challenge
Mow, let us start with a simpler initial pattern in a 2x1 rectang]le:

Repeat folding and adding blots for seven times to get a nice long pattern. After
you have done (or, hint: before vou are done!) find the most different consecutive
rows. [n how many P]aceﬁdn the differ?

Adl B) 2 )7 D} &

T29. Broken Necklace
Beaver Andrea has the neckless with the following sequence of beads: a diamond
shaped bead, a square shaped bead, a circle shaped bead, and again a diamond
shaped bead, a square shaped bead, a circle shaped bead and so on:

4 (24 ([ R4 [ ]

The necklace containg an odd number of beads. Andrea first removes the middle
bead in the necklace nbtaining two shorter necklaces of equal and again odd fengths.
She puts the left necklace aside. She repeats the same operation three more times:
each time she removes the bead from the middle obtaining two shorter necklaces
with an odd number of beads, and putting aside the left neckless.

Question [ Challenge

Enowing that at the end she is left witha ’ bead, what were the beads that
she removed from the necklace and in what order?
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T30. Ship on the Rhine River
An automatically controlled ship is travelling along the Bhine River from South to
North (bottomn to top on the map) while keeping a safe distance from the banks.
Four sensors are constantly measuring the distance to the next object above the
water surface in front, on the right hand side, in the back and on the left hand side.
The computer uses the sensor data to control the engine and the rudder. Every
minute the data are logged in a table, The image depicts the position of the ship in

minute 12X,

_Minute | Front | Back | Left | Right
120k 9 & 3 3
14 16 10 i) 2
122 12 B + 4
123 2 11 13 4
124 L 14 4 (1]
15 | 38 | 16 | 5 | 5 |
126 16 28 i 4
127 12 16 ' 4
128 B 14 & 4

Question  Challenge
At a certain Hme a ferry crossed the river in fromt of the ship. The ship
automatically turned to that side at which there was more space on the river. In
which minute did the ship encounter the ferry?

A) 124 B) 125 C) 126 D127
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