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PRACTICE SESSION - CHIP

#*

CHIP
connected to one of the four sides
single straight ! " "
| |
(3, 95)
L2 ® o-—
4,4) (54)
o
(3,1) I
Sample 6x6 chip with 4 power junctions Connecting the power junctions to the
chip's sides using 5 units of wire
TASK

total length of wire used is the smallest possible

INPUT
* b+
— %+ -+ .

- 0] # B+0 #+

OUTPUT

dupd &downé &l eft&  &righté&

) % -
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PRACTICE SESSION - CHIP

i nput

ArOTWWPrA,O
A DA O

out put

down
up
right
up

EXAMPLES
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PRACTICE SESSION - CHIP

SOLUTION
2 $ $
" I 1
18 -
- 3" 4
A5
. 7 i8 4 "1
. 7 P8 .
9 " $
n $ —
" 454
. 7 08 " <)
" $
454 $ 454
" 4 $ $
$ $
1 o -
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PRACTICE SESSION - FISH

FISH
(
$ " <
= 1 1]
transported
o 0) " largest possible number of
tourists distributing them evenly ( largest integer Y
at least Y tourists
( integral >
one ton of fish per kilometer traveled lost =
$> n
) >
( 1
2 7
7 >
TASK
INPUT
— %+ —+%
/ - ? + 0 %
OuUTPUT
#
GRADING CRITERIA
(.@ - % %
DETAILED FEEDBACK WHEN SUBMITTING
# % n
EXAMPLES
i nput i nput i nput
3 3 4
10 570 20 300
2 21 15 100 40 400
40 1200 20 340 700
360 600
out put out put
6 20 out put
415

) /ot .-
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PRACTICE SESSION - FISH

O5%

OAY%

SOLUTION
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PRACTICE SESSION - ROBOT

ROBOT
> " ( " 1
$
8
somewhere inside the house empty square
>" move the robot < "

" ) "

reports back

TASK
= " determines the area of the room
3
%
INTERACTION
" # "
" § upd &downé
dleft& &righté& "
&oké& "
&failék
1
( "
) 11
CODE SAMPLES
7 " & &

) 1o+ ,-
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PRACTICE SESSION - ROBOT

out put (conmand)

up

| ef t
right
up

right
down
up

right
| ef t
down
down
| ef t
| ef t
down
5

Valid input for test facility

i nput
fail
fail
ok
fail
ok
fail
fail
fail
ok
ok
fail
ok
fail
fail

EXAMPLE

(f eedback)

TESTING

B 7 %+B 7+.
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SOLUTION
n l
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ALIENS
9 t
= " 7
F %, i
The chessboard part of the Croatian coat of arms.
G E " —F-
% % - -
D odd integer = =,

Example meadow and Mirko's crop formation, with N=19 and M=3.
Cells with flattened grass are shown in gray.
The center of the formation is at (12, 9) and is marked with a black point.

) 24 +,-
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l — E " "
determine whether the grass in a particular cell is flattened or not

one cell with flattened grass center cell = 3

do not know the size M =

TASK
- " I — %+ —+* 0O #
=
INTERACTION
" # "
. -0 #
— 1 0O #
. 1 O # "
dexanine X Y& ( o #
<0< -— h<#H<— ’
" !
. " &t rued o#
&f al se&
- - &sol ution Xc Y&
07 #7 1
( flush the standard output "
) n
CODE SAMPLES
7 " & &
")
GRADING
( ; I = = f %
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EXAMPLE
( l n n
out put (conmand) i nput (feedback)
19 7 4
exam ne 11 2 true
exam ne 2 5 fal se
exanine 9 14 fal se
exani ne 18 3 true
solution 12 9
TESTING
>
" &connect&
& /connect ./solution ./device&
&sol ution& &devi ced $
/8
b
. 1 — 1 = )
J (0] #
n )
. 07 #7
1] l 6
« f )
. = ,)
. ] )
J 0O #
D 1 " 1
19 3
7 4
12 9

Valid input for the test facility.
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SOLUTION
"3 red cells red squares
I " n
07 #7 " O #
" 0; #+ =
*—
n ( — 6
. Og < 1$
. 0;5< 13
e #:< $
- " Og) " 0, #
" O5%# O0O5*# 065, #
Osb% # = -
&G &
3 O5h# O0O5*# O5; #
O5* # 7
7 7
7 " =
- O K7 7 - 71
* 7 KO# D " " ="
N
7z - 7\ Ol Os #
| Os Oy #2
0 «= —  =KO0gAO0 5% O7KO 5 =A% P* #;K#.5 =Ah P*
" %, 07 #7
Q " " 07 07R= O7R*= 1$ #7 #7R=
#,R*= §
Background
¢8S1 B/8¢ 1 ?" ? "
4 1
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FLOOD
( %TO; U =
( n
- - Each wall connects a pair of points and
does not go through any other points b
. - )
. / 1 " 1
( ! 1
1

_T

L

The state at time zero. Shaded cells
represent the flooded area, while
white cells represent dry area (air).

1 1 O [

The state after one hour. The state after two hours. Water has
flooded the entire area and the 4
remaining walls cannot be broken

down.

2 b+ o+ — b2+ —
2 %o
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OUTPUT
4
4
GRADING
( ;
( 5.
DETAILED FEEDBACK WHEN SUBMITTING
> % "
EXAMPLE
i nput out put
15 4
11 6
81 15
4 2 16
7 2 17
23
4 3 This example corresponds to the
g g figure on the previous page.
4 5
6 5
4 6
7 6
18
4 8
8 8
17
12
2 15
15 14
14 13
13 1
14 11
11 12
12 4
4 3
36
6 5
58
89
9 11
9 10
10 7
76
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SOLUTION
Simulation
& & $ %2 8
$ 2 8 1 %
$ 1 $
) %
8 I
1 ;
Simulation with coordinate compression
" " " 1 " <
lV " V 2 "
Wi * X Wop * 2X "
9 VY2
2 - 1 9-
1
Model solution (dual-graph)
= 1
1
— 1 <
(
B 2 8 " " "
9 $ -
" <
2 n n
" /1 " " (
1 9-5-

) 20 +,-
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Alternative model solution (Outer wall traversal)

"o _ 1 "

) 21 +,-
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SAILS
- " 1 <
/
1 8
> 1 8
inefficiency
behind at the same height — & & & &
b & & & &

total inefficiency "

A 11 A4
/] A A A
G- —

This ship has 6 masts, of heights 3, 5, 4, 2, 4 and 3 from front (left side of image) to back.
This distribution of sails gives a total inefficiency of 10. The individual inefficiency of each sail is written inside the sail.

TASK
= " - smallest
INPUT
- 4+
/ - D 4 %+D+% %+4+D
OUTPUT
o
Notef 0;:$ long long 7P755 int64 ?
GRADING
( *. %

) 43 +,-
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EXAMPLE

i nput

WhDNPOOTWO
NWFREFPWN

out put
10

This example corresponds to the
figure on the previous page.

) 42 + .-
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SOLUTION
/ level < D "o D -
! )
J 7 6
. ? "
. D 4 b D " 4
. " 8o: 8oA% P * " 8o "0
B
(
2 " "
"2 7 2
7t
Suboptimal solutions
( 1
9 z Z Z 1Z 8 1 ,
" D
1 9 1Z 8
4 " 4
1 9- 1Z 8
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Model solution

L2 =

J level group

(
L 52AD54AM
9
(

9 D
9 - 1z

! oo
! mn
4 " " LDA45% DI

" DA45Y%
125% DIl (

" LDA45Y% Dl

delta . §* $% $*
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MINERS
two =
/Il n
b
" " consider the new shipment and the
previous two shipments " b
©
©
©
- " (
8 n )
3 L n
TASK
# " -
largest total amount of coal
% *
INPUT
— -+
/ =1 3 123
OUTPUT
9
GRADING
( - _ *
DETAILED FEEDBACK WHEN SUBMITTING
> % 1]

) 4 -
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EXAMPLES

i nput i nput

6 16

VBMFFB MvVBVBBBBMVIVMIVBIVB

out put out put

12 29

* *
% * % *,

) 4 ¢ ,-
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SOLUTION
" J = 6 o
Al " ) % "
b * " o
" ;
= %K 1W
= 5 % *5" b
= 5% % * 5" *
X
9 g = 8
9 * 1 ;
[, 5%K% :
P - F %
F Y% "
D - - b % - .
N\
= [I = Sh[[ ( =

*U%
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PAIRS
= g " "
/
y Z
00000  |OO0O00O
Board 1 A Board 2
= - toy animals
distance "
( "
atmost D 8 " |
pairs of animals
TASK
- " >
INPUT
b
. 2 %+2+,)
. — %+ —+% )
. > %+>4+% )
. 1 = b
= 2K% = N.
= 2K* = N.
= 2K, = N.
/ - 2
/ % = "
OUTPUT
9
Notef 0;:$ long long 7P755 int64 ?

) 4/ +,-
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GRADING
( - t
EXAMPLES
i nput i nput i nput
165 100 2 5 4 10 38 10 20
25 52 10 10 10
50 72 10 10 20
50 8 4 10 20 10
10 6 5 10 20 20
20 4 4 20 10 10
23 out put 20 10 20
out but P 20 20 10
P 8 20 20 20
4 out put
12
Clarification for the leftmost example 8 % 0
n 6
o 0.
e %0 *
° *$1
b -$O ’
Clarification for the middle example 6
. %$* *
o US: ;
o %$- L]
o *$1 7
o *§; ;
. L5 ,
e LS. ;
o ;S. ,

) 40 +,-
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SOLUTIONS
J - = ! =
Solution for 1D board
" > $ -
§ head tail ~ 1
1A>
A " 1
1 O - - 9 -
Solution for 2D board
" e 1 i
2 SK]?1AS1]5]1? AS ]
" " b
?S K?1AS15? AS K?15? A S15S
?S K?1AS1A? 5SS K?1A? A S1AS
?S KA?15S15? AS KS1AS A?1A?
2 S KA?15S1A? 5S K S15S A ?157?
( " 2157 21A?
& & ? b
? BWK?157? ? *IK?1A?
- %
?7S K W? YAS %¥? *AS *S *A? *S hA? %X
6
2S K IN]? %AS %] ]2 *AS *]X
% $
$ 8
WA? %+ > 1 *A? *]+>
intetval tree binary indexed tree L%l
1 1 o - -

O — = =

Solution for 3D board
( >
? S K

? BiK?15? 57?1

? *K?15? A?!

? ,IK?1A? 57?1

b

W]? %AS %] ]2 *AS *]1 1?2 ,AS ,]11? ;AS ;]X

) 41+ .-
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? ;IK?1A? A?I
$

tail ,> 1
1 *A? *]+> ] ,A? J]+>
1 O -
(
" % 1
$
References
Ll ? =
* 0 WTT; ,*N$,,0 %TT;

cA?

head

Software - Practice and Experience
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TRAINING
= g " -
- = /" "
/1 —A% paved "
" (
- —A% paved roads form a tree structure
at most 10 roads total
= g "
never to go through the same city travel the same road twice

= g " "

even number of roads

= 8 " 1 block " impossible

cost positive

TASK

smallest total cost
no training route exists

INPUT
- = *+ -+ —Ah+ =+ .
/ = 2 7%+ +—-%+2+— +7+%
2
( 7K ") " 7
/ % "
OUTPUT
9
GRADING

DETAILED FEEDBACK WHEN SUBMITTING
> % L
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EXAMPLES
i nput i nput
58 9 14
210 120
320 130
430 2 314
540 2 6 15
132 340
352 350
245 36 12
251 3 7 13
out put 4610
P 56 0
5 570
580
6 9 11
890
out put
48
2
1
3
)
4

The layout of the roads and cities in the first example. Paved roads are shown in bold.

There are five possible routes for Mirko and Slavko. If the roads 1-3, 3-5 and 2-5 are blocked, then Mirko and Slavko
cannot use any of the five routes. The cost of blocking these three roads is 5.

It is also possible to block just two roads, 2-4 and 2-5, but this would result in a higher cost of 6.
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SOLUTION
> $
9 n
- " =" = /1 —A% tree edges
non-tree edge /" $
$ $ "
" - even cycle B
11 1 $ $
( n
Even and odd edges
7 $ KW 2X = tree path of the edge e 2
( " even edge)
odd edge. * ?
9 n n
Relation between two even edges
( n n 1 D mn n n n
= % * " ? % ?*
% * "
( & *
" ( " ?% ?*
2% ?* "
?% ?* " "
Tree edges contained in odd cycles
" every tree edge at
most one odd cycle
7 " mn n
E n n - (
" 1 n $ ( 1
$ " " )
$ "
Model solution
- " " state
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