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Hebrew — 1.2 Competition tasks, day 1: Leonardo's inventions and projects lako garda - lombardy

Pebbling odometer

N2 DR NIPAY IR 7011 AWK ,IVAITIR ROXAT 17N
Operation grid

nXawn 952.255 -5 0 P2 37 12 n¥2Wwn 90 HW MUITIRPAY 256 HY 256 D712 NXawn mh DY v umITIRg
7T 2R .A%nh AT PoX) N°2wn N9 7007 X L,(0,0) RN2 23m WMTIRG AP .non 15 -5 0 pa we
JI1DX WMITIRG DWW 119 ,a9nnna L(APRAY

Basic commands
DIR2T MTIPHT DATYD TUMTING DR nionh ooy
left =

n%2p °19% OR RANTY (MWW PO A IMPD) A9RHw MPYn 90 TuMITIRG DWW PID NX N220H W ITIRD
ST 7190 RIT ATIPOT VI IR AT 710 T0MITIRG 77000

right =
(PWWn YD oy mvo) 700 My 90 WMITIRG HW 11D IR D207 T TP
move ®

TVATTIRGT °2) T T2 MO RN PR OX VAT MR 710 RIYT PR P02 AR XD WORITIRG DX AT ¥ 700
27 QW AW KD W ATPET IR (M0 AR DY RYm:

get =

1 - 2917 N¥AwN2 M2INT 1901 DR 0P 0122, 0ITIRG R¥N1 779V NXAWHN DR 7293 77°010 7 3700
D27 QW AW R? W ATIPOT IR NP PR MWMITIRG X¥01 779 N¥IWn1 o

put =

- 2917 DXaWna MPIAT 9902 DR 9773 L0090 0MITIRG RYAI 99V NXAWAY DAR 91 79°0% W 370D
227 2W AW R WA TR0 TR M9 15 w0 720 17 n¥awn1 ox

halt =
PI0INT DX DR DRY0N T aTPD

WO W 902 MW IR W ,MINNI 3T 2w 770217 NINNY NPIOINA MAINIY NIRTITT DR YXID T0MITIRG
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ARG (7Y onw) # -2 M2MNAY DMWY MPPY MWK 22YND WMTIRG .0 297 AR AR
.OP0Y NWIION TP 22PN RITW W N%I0INT 02 3P0 RAT OX N2WD DR 007

Example 1

Consider the following program for the odometer. It takes the odometer to the cell (0, 2), facing
east. (Note that the first move is ignored, because the odometer is on the north-west corner facing
(.north

move # no effect

right

# now the odometer is facing east
move

move

Labels, borders and pebbles
.(Label) n*\n >7°-53 nImonw 779 318027 7202 DR MYPDRHaw Mo0N MTIPD w1 ,NRINNT MTIPo? Aona
:L =

W A.Z W a.z X7 270 TR 70w 0w 937 20 128 X33 nnn 7R L nvIna nt1ona N2 0w ja0n
.0..9

Jjump L ®
.L n"™n2 namonw n°1ona naws jQblz
border L =

QW IWYN X? move NTIPD 1AW 2N P17 ,INPD) AR AN9Y MY A¥p NXAwn Y K¥NI T0MITIRG OX
127 QW AW XD W 37907 ,NNKR L NMN2 naiaonw nt1on2a 7wD NEOp WA A7P00 IR ("7

pebble L =

,NI0R L n7Mn2 napionw aTwh NE0W® W TR0 TR NAR 729 MDY 72 WU NXAwna XX 0MITIRG OX
27 OW awW RY WA TR0

Example 2

The following program locates the first (westmost) pebble in row 0 and stops there; if there are no
pebbles in row 0, it stops on the border at the end of the row. It uses two labels 1eonardo and
.davinci

right

leonardo:

pebble davinci # pebble found
border davinci # end of the row
move

jump leonardo

davinci:

halt
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The odometer starts by turning to its right. The loop begins with the label declaration leonardo:
and ends with the jump leonardo command. In the loop, the odometer checks for the
presence of a pebble or the border at the end of the row; if not so, the odometer makes a move
from the current cell (0, j) to the adjacent cell (0, j + 1) since the latter exists. (The halt command

(.1s not strictly necessary here as the program terminates anyway

Statement

N10IN NATYA VXA I 0MITIRAY 71 72w IR subtask 922 .0°%p aphn ,subtasks YW 7770 Ik
M2 SNW NN NROWATA DAR 922 .7IRINY 75w MY 1NONY

(NT5D1 XY NP DMWY NPT NN 200 ¥R NPT NP0 MIDNT - 20007 YT oy %2 -

MR 9910) Jup NPAY 270 X0 TN WRIW MWD 1901 - WY MYwsT o Yy %20 =
(727 0w 172 Y12 KD 93102 DX O3 NMH01 move, get, jump A0 N2WH - 127 W WY ROW

mM> 5y nhyDm RO AWK L6 RIT NOIIMNT DT 2 RANTR .4 2w 790 4 R NI0INT DT 1 XanTa
M2won YW 1D WY NORART 70732) 43 X mwo von L(0,10) XD2 PPTa AOR AN 12w NMxawn
(7T 77pna N

[Subtask 1 [9 points

mon 15 90 932 wow 131) P 2RNT IRY 93 .(0,1) Xn2 Ny - 1 (0,0) X2 09w x w0 aonnn2
719 K% 2w &S .(0,1) ®n2 7070 nnR (0,0) RN 73070 0mITIRG TR X <y OX - 9270w 110N 21N L(XN2
M7 MIREAI 19971 171907 2102 TUMITIRG

Limits: program size < 100, execution length < 1 000

[Subtask 2 [12 points

Same task as above but when the program ends, the cell (0, 0) must contain exactly x pebbles and
.cell (0, 1) must contain exactly y pebbles

.Limits: program size < 200, execution length < 2 000

[Subtask 3 [19 points

There are exactly two pebbles somewhere in row 0: one is in cell (0, x), the other in cell (0, y); x
and y are distinct, and x + y is even. Write a program that leaves the odometer in cell (0, (x +y)/
2), i.e., exactly in the midpoint between the two cells containing the pebbles. The final state of the

.grid is not relevant

Limits: program size < 100, execution length <200 000
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[Subtask 4 [up to 32 points

There are at most 15 pebbles in the grid, no two of them in the same cell. Write a program that
collects them all in the north-west corner; more precisely, if there were x pebbles in the grid at the
.beginning, at the end there must be exactly x pebbles in cell (0, 0) and no pebbles elsewhere

The score for this subtask depends on the execution length of the submitted program. More
:precisely, if L is the maximum of the execution lengths on the various test cases, your score will be

;points if L <200 000 32 =
;logio (L /200 000) points if 200 000 <L <2 000 000 32 -32 =
.points if L >2 000 0000 =

Limits: program size < 200

[Subtask 5 [up to 28 points

M1 9907 MR NPID TIX RN 932 ,7%°7 102,700 .M LIN 7 WP AW RN MWMTIRG DR K277 TN
There may be any number of pebbles in each cell of the grid (of course, between 0 .751n72 12 7ohWw
and 15). Write a program that finds the minimum, i.e., that terminates with the odometer in a cell (i,
j) such that every other cell contains at least as many pebbles as (i, j). After running the program,

.the number of pebbles in each cell must be the same as before running the program

The score for this subtask depends on the program size P of the submitted program. More precisely,
:your score will be

;points if P <444 28 =
;logio (P /444) points if 444 <P <4 44028 -28 =
.points if P>44400 =

Limits: execution length < 44 400 000

WY SUND

MR W 17 P2 (PRWD DWPH O QW 0D NODAIRT 0732 073NN K2 2P0 DR RIPD DPWY K1)
,subtasks - 77 92 IR 227 0°270 XY WA - 2% W a5 7017 930 W OUTPUT noRw Sw awand v
W RPNT IR WA R 72w 3IN0RT WA OO0 TR0 DR 93P 1AM AWATA 29910 XOW subtask 95 Dax
2¥I1D2 . INNRA WA release 172 WYW DWATT A DM0PNIT DY 2300 1N TP 0w 720 907 WA

WOV 7Y 0% W subtask 229 1NDn HW 7210 0377 077 DR WAT 932 71937 RTOW W 7

You have to submit exactly one file per subtask, written according to the syntax rules specified
above. Each submitted file can have a maximum size of 5 MiB. For each subtask, your odometer
code will be tested on a few test cases, and you will receive some feedback on the resources used
by your code. In the case the code is not syntactically correct and thus impossible to test, you will
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.receive information on the specific syntax error

It is not necessary that your submissions contain odometer programs for all the subtasks. If your
current submission does not contain the odometer program for subtask X, your most recent
submission for subtask X is automatically included; if there is no such program, the subtask will

.score zero for that submission

As usual, the score of a submission is the sum of the scores obtained in each subtask, and the final
score of the task is the maximum score among the release-tested submissions and the last
.submission

.02%W NPIDNT NPT QY INY? 2197 A9RWT aY NAw 102102 Wi 19 ¥ 117D w0 XD Simulator

For testing purposes, you are provided with an odometer simulator, which you can feed with your
programs and input grids. Odometer programs will be written in the same format used for
.(submission (i.e., the one described above

Grid descriptions will be given using the following format: each line of the file must contain three
numbers, R, C and P, meaning that the cell at row R and column C contains P pebbles. All cells not
:specified in the grid description are assumed to contain no pebbles. For example, consider the file

The grid described by this file would contain 15 pebbles: 3 in the cell (0, 10) and 12 in the cell (4,
(5

You can invoke the test simulator by calling the program simulator.py in your task directory,
passing the program file name as argument. The simulator program will accept the following
:command line options

;h will give a brief overview of the available options— ®
(g GRID FILE loads the grid description from file GRID FILE (default: empty grid— =

s GRID SIDE sets the size of the grid to GRID SIDE x GRID SIDE (default: 256,- =
as used in the problem specification); usage of smaller grids can be useful for program
;debugging

;m STEPS limits the number of execution steps in the simulation to at most STEPS— ®

c enters compilation mode; in compilation mode, the simulator returns exactly the same- =
output, but instead of doing the simulation with Python, it generates and compiles a small C
program. This causes a larger overhead when starting, but then gives significantly faster

results; you are advised to use it when your program is expected to run for more than about
.10 000 000 steps

Number of submissions

.The maximum number of submissions allowed for this task is 128
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