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Ouenka 3a 3agauy Nel: 8

KomMmenTapuii k pemieHuro: PaccyxaeHus BEpHbIE, HO OTBET JaH HEBEPHBIN.
Ouenka 3a 3agauy Ne2: 17

KomMenTapmii Kk pemieHuo: 3a1aya pelieHa He MOJIHOCTHIO.

Ounenka 3a 3agauy Ne3: 0

KomMenTapuii Kk pemieHuo: Pemenne He npejioKeHo.



Nudopmaruka
3agaua Nel
3amava perieHa s EPBIX ABYX Tpynm TecToB (15 6ammos).

Kon mporpammsl Ha si3bike C++, HaMMCAHHBIN YYaCTHUKOM U PEIIAIOIINMI 3a7a4y:

// tasRl.cpp: onpedensem mouKy 6x00a O/is1 KOHCONbHO2O NPUTLONCEHUSL .

//

##tinclude <iostream>
#include <algorithm>
#tinclude <vector>

using namespace std;

int main() {
int n, m, k;
cin >> n > m >> k;
int h[100001], h1[100001];

for (int 1 = 0; i < n; i++) {
cin >> h[i];
hi[i] = h[i];

int suml = @, sum2 = 0O;
if (k <=m) {
suml = h[k-1];

}
else {
for (int i =m; i < k - 1; i++) {
sort(hl+l, hl + i + 1);
suml += hl[1];
hi[1] = 1000000;
}
suml += hl[k - 1];
}

if (k - 1> n -m) {
sum2 = h[k-1]7;
}

else {



for (int i =n -m; 1 > k - 1; i--) {
sort(h + i, h + n);
sum2 += h[i];
h[i] = 1000000;
}
sum2 += h[k - 1];
¥
if (suml == 9)
cout << sum2;
else if (sum2 == 0)
cout << sumil;

else
cout << min(suml, sum2);
return 9;
}
3amaua Ne2

3anaua He penieHa (0 6anoB).

Kon nmporpammel Ha s13p1ke C++, IPEJI0KEHHBIN YYaCTHUKOM:

#include <iostream>
#include <algorithm>

using namespace std;

int a[100001];
int res(int n) {

if (n == 0)
return a[@0] ~ a[1l];
if (n == 1)

return max(a[@] ~ a[1] + a[2] ~ a[3],
a[e] ~ a[2] + a[1] ~ a[3]);
return max(res(n-1) + a[n*2]”a[n*2+1],
res(n-2) + a[n * 2 - 2] ~ a[n * 2] +
a[ln * 2 - 1] ~a[n * 2 + 1]);

}

int main()

{
int n;
cin >> n;

for (int 1 = 9; 1 < n; i++) {



cin >> a[i];

cout << res(n/2-1);
return 9;

}

Ommbka, KOTOPYIO BEpHYJIa CUCTEMA TECTUPOBAHUS:

Failed test #1. Wrong answer
Input:

4

1126

Your output:
4
Correct output:

10

3agaga Ne3

Pemenne He Ob110 npeyioxkeHo (0 6amion).



Komananas yactb
Pesynbrarel ObITH MOMYYEeHBI B paMKax BRICTyIUIeHUS KomaHabl: Team STFU
JInyHbIM COCTaB KOMaHIBI:

o Maxkapenko Mnbsa CepreeBud
e Oponn /[anunn Bnagumuposuy
e UYypykcaes Ban

®dotorpadust KOMaHbl 1 POOOTOTEXHUYECKOTO YCTPOUCTBA, OCHALIEHHOTO
JTaTYUKaMHU, Iepe] MPOBEPOYHBIMH UCTIBITAHUSMH BTOPOTO dTarna:

| Mpogees SMHTERIERTYATRERE
FOBOTOTEXHIMECKIE CHCTENE =

TEAM STFU

OnnmMnuaga HTH



Onumnuapa HTH

[TpoToKOJI BBIOJIHEHUA 33 TaHUM:

IlepBbIii oTaI:

. Bo3mo:kHbIe IlosryueHnHble
Nezapanusn Kpurtepuii
0asuIbI 0asIbI

1 Po6oT moxuHyn cekrop crapra 6x2 12
) Po6oT mmpoexas nojoBUHY OT BCETO KOJIMUECTBA 13x2 0

CEKTOPOB OT CEKTOpa cTapTa J0 cekropa (puHHUIIA

Po6ot mpoexai ot cekropa crapTa A0 YepHOi

JIMHUH (B XOJI€ IBIKEHHSI pOOOT IIepeCceK YepHY 0
3 JIMHUIO WX OCTAHOBHJICS TAKUM 00Pa30M, 4TO 6x2 0

YyepHast JINHKS [epeceKaeT NPoeKInto podoTa Ha

moJie)

PoGoT mpoexai oT CeKTopa CTapra, 3aeXai B CEKTop
4 ¢uHMIIa (Mpoekuusi podoTa Ha NoJIe BHY TPU 6x2 0
CEKTOpa) U OCTAHOBHIICS

Po6oT mpoexai oT CeKTopa cTapTa, OCTAHOBHICS B
cekuuu puHUIIA (MpoeKuus podoTa BHYTpH

5 12x2 0
CEKTOpa) ¥ BBIBEJI HAa DKPAH BEPHOE KOJIMICCTBO
MIPOMIEHHBIX CEKIUI
JlomonHUTENbHBIC OaIThI 19 0
Bcezo 3a oman 105 12

Bropoii sramn:



N Bo3Mo:xkHBbIE IMony4ennsie
Nezapanus Kpurepnii
0aJ1IBI 0asIbI
Po6oT mpoexai no nepuMeTpy BOKpYT HUKIHIECKON
6 CTPYKTYPbI M OCTAaHOBWJICS TTOCIIE OTIPE/ICIICHUS 752 7
LIMKIA (TOIMYCKaeTCs POe3JT 10 BTOPOMY KpyTy 10
3X CEeKTOpOB)
Po6oT mocie BepHOTO OnpeneseH s TUKINIeCKOi
CTPYKTYPBbI, OCTAaHOBHJICS Ha 3 CEKYH/BI, 1
7 MPOJIOJIKIII ABIXKCHHUE TI0 IPYTUM CEKTOPaM 12x2 0
MOJIUTOHA, HE IPHHA/IEKAIAM [IUKINIECKOH
CTPYKTyp€ (IBIJKCHHE HE MEHEE, UEM I10 5 He
MPUHAJIEKANM HUKIHIECKOH CTPYKTYpE)
Po6ot npoexan He MeHbIIIe 7 CEKTOPOB MO HOJIUTOHY
1 OCTAHOBMJICS; Ha SKpaHe 0ToOpakeHa 0TOOPaKEeHBI
KOOPJIMHATHI CMEIIEHUs] OTHOCUTEIIBHO CEKTOPa
cTapTa: MepBOe YUCIIO — CMEIIEHHE 0 0cH X, BTOpoe
8 4uUCIIO — cMelieHue 1o ocu Y. Ilpu atom ock X 6x2 0
COBIIQJIa€T C HAIIPABIEHUEM POOOTA B CEKTOPE
CTapTa, a ochb Y HalpasleHa BIpaBo. JlaHHbII
KpHUTepuii He OyeT OIIeHUBATHCS, €CITH pOOOT
CH0COOEH BBIIOJIHATH CPa3y CIIELyIOIIHH ITyHKT
CIHCKA KPUTEPHEB.
[Tociie ocTaHOBKH M OTOOpaKEHMS KapThl HA SKpaHe
yCTpoiicTBa 0OTOOpaXkaeTcs 2 YHCIa, ONpeeIsIonee
9 MO3ULIMIO, T1I€ MIPOU301IIa OCTAHOBKA: IEPBOE YUCIIO 31x2 31
— CeKTop 1o ocu X, BTOPOE YHUCIIO — CEKTOP MO OCH Y
(cMm. puc. 5)
JlonoHUTENBHBIE OaJIThI 19 0
Bcezo 3a sman 119 38
Tpernii 3Tar:
. Bo3moxHBbIE IMoayuennsie
Nezapanus Kpurepnii
0a/IBI 0aJLIBI
Po6oT noexan 10 cekropa cepBHCHOTO
10 00cmy>xuBaHus (MIPOEKIUA poOOTa BHYTPHU CEKTOPA) 6x2 12
1 OCTaHOBHIICA
1 [Tocnie ocTaHOBKM po0OOTA HA SKPaH BBIBEIEHO 19x2 0
3aKOUPOBAHHOE 3HAYCHUE.
JlomoTHUTENBHBIC OaJIIIBI 12 0
Bcezo 3a sman 62 12
quBepTBII/I STall:
N Bo3moxkHbIe IMoay4ennsie
Nezapanus Kpurepnii y
0aJIbI 0aJLIBI




12

ITocne 3amycka mporpaMmsel, poOOTe CTOUT Ha MECTe
B TeueHue Ha 10 cexyHnn. Ha skpaH BbIBelIeH ITyTh OT
CEeKTOpa cTapTa A0 cekropa ¢unuma. [Ipu 3Tom myTh
BBIBE/ICH B BUJI€ KOOPAMHAT CEKIUH, yepe3 KoTophle
JIOJKEH IPOHTH poOOT. JlaHHBIN KpuTepuii He OyneT
OIIEHHUBATHCS, €CITH POOOT CII0COOEH BBHITIOIHATD
cpasy CIeAYIOLMH MyHKT CIIUCKAa KPUTEPUEB.

6x2

13

[Tocie 3amycka nporpamMMbl, poOOTE CTOUT HA MECTE
B TeueHue Ha 10 cexynn. Ha skpaH BbIBEIeH Iy Th OT
ceKkTopa crapra 110 cekropa ¢punuma. [Ipn sToMm myTh
BBIBEJICH B BHJIE BHIE anroputma nepementexns (F -
O/1Ha cekuus npsmo, R- moBopor Hanpaso, L -
MTOBOPOT HAJIEBO) C YIETOM HEOOXOJUMBIX TIOBOPOTOB
B CEKTOPE CTapTa.

9x2

18

14

[1yTb, BEIBEICHHBIN TIOCIIE 3aITycKa po00Ta, SIBISETCS
ONTUMAJIBHBIM 11O KOJIMYECTBY CCKTOPOB,
HGO6XOI[I/IMBIX JUJ151 TIO CCIICHUA.

3x2

15

[TyTs nepemernieHust poboTa U3 CEKTOPa CTapTa 10
cexTopa (pUHUIIIA SIBISIETCS OTITUMAIIBHBIM T10
KOJTMYECTBY CEKTOPOB.

3x2

16

Po6ot moexain no GuUHATEHOTO CeKTOpa ’
ocTtaHOoBWICS. U M3ma 3ByKOBOH CHUTHAI.

6x2

JloToTHUTENBHBIE OaJIThI

12

17

Po6oT BbIEXal U3 CEKTOpa CTapTa U OCTAHOBHJICS Ha
10 cexyHz B mepBoM (10 XOAY JABHKEHHS po0O0Ta)
CEKTOpe cepBHUCHOTO oOciyskuBaHus. [lepen Hauanom
oTcueTa TaiiMepa poOOT 1Mo1aeT 3ByKOBON CHUTHAII.

18

ITocne octaHOBKY poOOTa B CEKTOPE CEPBUCHOTO
00ciTyKMBaHUS BBIBECHA OJJHA KOMIIOHEHTA
KOOpAMHATHI UHAIBHOTO CEKTOpPa BMECTE C
uneHtuukaropom ocu (0yxsa X mwin Y).
BriBeieHHOE YHCII0 COBIAAET CO IITPUX-KOIOM
HaHECEHHBIM B JAHHOM CEKTOPE CEPBUCHOTO
00CITy)KUBaHUS.

19

Po6oT npomomkur aBmKeHHe U 0cTaHOBWIICS Ha 10
CEKyH]I BO BTOPOM CEKTOPE CEPBHUCHOTO
ob6cmyxuBanus. [lepex HaganmoMm oTcueTa Taitmepa
pOoOOT moaeT 3ByKOBO CHUTHAII.

11

20

ITocne octaHOBKH poOOTa B CEKTOPE CEPBUCHOTO
06CJ'Iy)KI/IBaHI/I$[ BBIBCICHBI 00€ KOMIIOHEHTEI
KOOpAHMHATHI PMHAIBHOTO CEKTOPa BMECTE C
uneHrudukaropamu oceii (Oyksa X min Y).
Koopaunara coBnajgaer co MITpUxX-KoJIOM
HaHECEHHBIM B JJAHHOM CEKTOPE CEPBUCHOTO
00CITy>KUBaHUSI.

21

[TyTs nepememnienus podoTa U3 CeKTopa, rie podoT
JIOKAJTU30BAJICS IO OUYEPEIHOTO CEKTOPa CEPBUCHOTO
00CITyKHBaHHS WK (PUHATBHOTO CEKTOPA ABIISCTCS
OIITUMAIIBHBIM I10 KOJIHYECTBY CEKTOPOB.

22

Po6ot moexain mo puHATBEHOTO CeKTOpa U
ocraHoBuiCcs. 1 u3nan 3BykoBOM CUrHAI.

28

Bcezo 3a sman

114

24




HporpaMMa KOMaHAbI JJId PCHICHU 3aa4u IICPBOro osTaria:

/*
SI:
range - cm
angles - radians
*/

// Const block

var pi = 3.141592653589793; // Const value

var celllen = 40; // Lenght of cell

var cpm = 374; // Raw dara of encoders per one rotation
var robotlLen = 22;

var wheelD = 7.6;

var speed = 40;

// Objects' block

function eLeft() {
return -brick.encoder(E4).readRawData();

}

var eRight = brick.encoder(E3).readRawData;

var mLeft = brick.motor(M4).setPower;
var mRight = brick.motor(M3).setPower;

var lLeft = brick.sensor(Al).read;
var 1lRight = brick.sensor(A2).read;

var irLeft = brick.sensor(A6).read;
var irRight = brick.sensor(A5).read;
var gyro = brick.gyroscope();

var US = brick.sensor(D2).read;

// Functions

var lightsL = [];
var lightsR = [];
var i_Timer = 0;

var lightTimer = script.timer(10);
lightTimer.timeout.connect(
function() {



lightsL[i_Timer]
lightsR[i_Timer]
i _Timer++;

lLeft();
1Right();

}
)s

function turn(angle) {
eClean();
var 1 = Math.abs(angle / 180 * robotLen * pi / 2);
var limit = 1 / (pi * wheelD);
var sgn = angle / Math.abs(angle);
mLeft(angle * sgn);
mRight(-angle * sgn);
var el = Math.abs(eLeft());
var er = Math.abs(eRight());
while (el < 1limit) {
el = Math.abs(eLeft() / 360);
script.wait(1l);
}
}

function stabilization(time) {
print("stabilization");
var k = 1.2;
for (var 1 = 0; i < time; i++) {
print(gyro.read()[6] / 1000);
if (gyro.read()[6] / 1000 < 45 && gyro.read()[6] / 1000 > -45) {
var err = gyro.read()[6] / 1000;
mLeft(err * k);
mRight(-err * k);
}
if (gyro.read()[6] / 1000 < 135 && gyro.read()[6] / 1000 > 45) {
var err = gyro.read()[6] / 1000 - 90;
mLeft(err * k);
mRight(-err * k);
}
if (gyro.read()[6] / 1000 > -135 && gyro.read()[6] / 1000 < -45)

var err = gyro.read()[6] / 1000 + 90;
mLeft(err * k);
mRight(-err * k);
}
if (gyro.read()[6] / 1000 < -135 || gyro.read()[6] / 1000 > 135)



var err;
if (gyro.read()[4] / 1000 < -135)
err = -(-180 - gyro.read()[6] / 1000);
else
err = -(180 - gyro.read()[6] / 1000);
mLeft(err * k);
mRight(-err * k);
}
script.wait(1);
}
mLeft(0);
mRight(0);
}

function eClean() {
brick.encoder(E3).reset();
brick.encoder(E4).reset();

}

function rotate(c) {

var elLeftNow = elLeft();
var eRightNow = eRight();

if (¢ == "L") {
while (((eRight() eRightNow) - (eLeft() - eLeftNow)) * wheelD /
cpm <= robotLen / 3) {
mLeft(-speed);
mRight(speed);
script.wait(1l);
}

}
if (c == 'R") {
while (((eRight() - eRightNow) + (eLeft() - eLeftNow)) * wheelD /
cpm <= robotLen / 3) {
mRight(-speed);
mLeft(speed);
script.wait(1);



function move(c) {
var elLeftNow = elLeft();
var eRightNow = eRight();

if (c == 'F") {
while (((eRight() - eRightNow) + (eLeft() - eLeftNow)) * pi *
wheelD / (2 * cpm) <= celllen - 10) {
k = 0.25;
var err = (65 - irRight()) * k;
if (irRight() < 25)
err = 0;
mLeft(speed + err);
mRight(speed - err);
script.wait(1);

var last i = ©;

function check() {
var isL = false;
var isR = false;
for (var i = i_Timer; i >= last_i; i--) {
if (lightsL[i] < 20)
isL = true;
if (lightsR[i] < 20)
isR = true;
}
last i = i_Timer;
return isL && isR;

function main() {
eClean();

var cells = 0;
while (true) {
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
if (check()) {
brick.display().addLabel(cells, 10, 190);
brick.display().redraw();



}

break;

script.wait(1000);
print(irLeft());
if (irRight() < 20) {

}

rotate('R");
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);

move('F");

cells++;

continue;

if (US() > 25 && irRight() > 35)

}

move('F");
cells++;
continue;

if (US() < 25 && irRight() > 25)

rotate('L");

mLeft(-60);

mRight(-60);
script.wait(1000);

mLeft(40);

mRight(40);

script.wait(500);

continue;

else {

turn(30);
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);

move('F");

cells++;

continue;

main();
brick.motor(M3).forceBreak();



brick.motor(M4).forceBreak();
script.wait(10000);

[Iporpamma KOMaH/bI U1l PELICHUS 33/1a4 “‘ONpeeeHNEe HUKINYEeCKON
CTPYKTYpBI” ¥ “JOKanu3anus’ BTOPOro 3Tara:

// MAP

var map = [];

for (var 1 = 0; i <= 7; i++)
map[i] = [];

map[@][e] = [

[0, 1, 1, @],
[0, 1, 0, 1],
[1, 1, o, @],
[0, 1, 0, 1],
[1, 0, 0, 0]

15

map[0][1] = [
[0, 1, 0, 1],
[1, 1, o, @],
[0, 1, 0, 1],
[1, 1, o, @],
[0, 1, 0, 1]

15

map[0][2] = [
[0, 1, 0, 0],
[0, 1, 0, 1],
[1, 1, o, @],
[0, 1, 0, 1],
[1, 1, 0, 0]

1

map[0][3] = [
[0, 1, 0, 1],
[0, 1, 0, 1],
[1, 0, 0, 1],
[0, 1, 0, 0],
[0, 0, 0, 1]

15

map[0][4] = [
[@) 1) @) 1])
[1) @.’ e) 1])



[@J 1)
[e) 9)
[@) 1.’
15
map[@][5]
[eJ 1)
[e)
(o,
(o,
[e)
15
map[@][6]
map[0][7]
[@J 1)
[1) 9)
[@) 1.’
9,
1,

)

-

[ R G T g
-

)

[1,
[1,
15

map[1][0]
[eJ 1)
[1) 1.’
[@) 1)
[1) e)
[e) 1.’
15
map[1][1]
map[1][2]
[@) 1)
[e) 9)
[e) 1)
[1) e)
[e) 1)
1
map[1][3]
[@) 1)
[e) 1)
[1) 1.’
[@J e)
[e) 1)
15

9,
9,
9,

J

-

-

0O 0O 0O 0 B
- -

-

- -

O 0O ®© ®
-

-

J

J

-

O 0O OO0
- -

-

- -

O 0O ®O O®© 0
-

-

-

- -

O 0O ®© ® B
-

-

0],

11,
1]

[
0],
1])
11,
0],
1]

"NONE";

[
11,
11,
1]J
0],
0]

[
11,
0].’
11,
0],
1]

"NONE";

[
11,
11,
11,
1])
1]

[
11,
0],
1]J
11,
1]

map[1][4] = "NONE";



map[1][5] =
[0, 1,
[0, o,
[0, 1,
9,

1,

J

)

[1,
[1,
15
map[1][6] =
[@, 1)
[1) e.’
[1) 1)
1,
1.’

-

O 0O 0O OO0
-

J

-

-

(o,
[e)
15
map[1][7] =
[e) 1.’
[1) 1)
[1) 9)
[e) 1)
[1) e)
15

-

O 0O OO 00
- -

- - -

O 0O ®©O 0 K
-

-

map[2][@] =
[0, 1,
[0, 1,
[1, o,
1,

9,

-

-

(o,
[0,
15
map[2][1] =
[e) 1)
[1) @)
[e) 1)
9,
1,

-

O 0O 0O B
- -

-

-

(o,
[0,
15
map[2][2] =
[@) 1)
[e) 1.’
[1J e)
1,
1.’

-

O ®O ®© ®© 0
- -

-

-

[o,
(9,
15

-

O 0O 0O 00
-

-

[
0],
1]J
11,
0],
1]

[
11,
0].’
0],
11,
1]

[
e])
11,
11,
11,
0]

0],
11,
0])
11,
0]

11,
0],
1])
0],
1]

0],
1]J
0],
11,
1]



map[2][3] =
[e) 1)
[1) 1.’
[@) e)
[@) 1)
[1J @.’
15
map[2][4] =
[@, 1)
[1)
(o,
(o,
[e)
15
map[2][5] =
[@) 1.’
[@J e)
[e) 1)
1,
1)

J

)

-

O 0O OO0
-

J

J

J

-

O 0O OO 00
-

e.’
1,
9,
1.’ J

J

J

[1,
[1)
15
map[2][6]
map[2][7]
[@) 1)
[e) e)
[e) 1.’
9,
1,

-

O 0O 0O 00
- -

- I n

-

[1,
[0,

15

-

O 0O ®© ® B
-

-

map[3][@] =
[eJ 1)
[eJ 1)
[1) 1)
[eJ @J
[GJ 1.’
15
map[3][1] =
map[3][2] =
[0, 1, O,
[0, ©, O,
[0, 1, O,
[1, 0, O,

-

-

-

O 0O ®©O 0 B
-

J

[
0],
e])
11,
11,
0]

[
11,
0].’
0],
11,
0]

[
e])
11,
11,
0],
1]

1] NONE " ;

11,
11,
1]J
0],
0]

11,
8].’
11,
11,
1]

"NONE";

11,
0],
1]J
0],



[1, 1, o,
15
map[3][3] =

[@) 1)

[e) 9)

[eJ 1)

[1) e)

[e) 1)
15
map[3][4]
map[3][5]

[e) 1)

[e)

(o,

(o,

[e)
15
map[3][6] =

[eJ 1)

[1) e)
[1) 1)

1,
1.’

J

-

-

O 0O 0O BB
- -

-

-

-

O 0O ®©O OO0
-

-

e.’
1,
1,
@.’

-

-

[0,
[1)
15
map[3][7] =
[e) 1.’
[1J 1)
[e) 9)
1.’
9,

-

O 0O OO0
- -

-

-

[0,
[1,
15

-

©O 0O O
-

-

map[4][@] =
[e) 1)
[1J 1)
[e) e.’
[@) 1)
[@) e)

15

map[4][1] =
[0, 1, O,
[0, ©, O,
[0, 1, O,

-

-

-

O 0O ® ®© 0
-

J

1]

11,
11,
11,
8].’
0]

"NONE";

0],
1]J
0],
11,
0]

11,
8].’
11,
0],
1]

0])
11,
11,
1]J
0]

0],
11,
1].’
11,
0]

11,
0],

11,



[0, 0, O,
[0, 1, O,
15
map[4][2] =
[e) 9)
[@) 1)
[e) e)
1,
0,

J

J

[1,
(o,
15
map[4][3] =
[@) 1)
[e)
[1,
(o,
[1)
15
map[4][4] =
[@, 1.’
[e) 1)
[e) 9)
1,
1.’

-

O 0O ® ®© 0
- -

- - -

O 0O OO0
-

-

e.’
1,
9,
1.’

-

-

[0,
[e)
15
map[4][5] =
[e) 1.’
[@J 1)
[e) 9)
1.’
9,

-

O 0O OO0
- -

-

-

[@)
[1,
15
map[4][6]
map[4][7]
[e) 1)
[@, 1)
[1) 1.’
[@) 9)
[@) 1)
15

-

©O 0O O
- -

-

- -

O 0O ®© ® K
-

-

map[5][@] =
[0, 1, 1,
[0, o, 1,

0],
1]

0],
11,
1])
0],
0]

11,
1]J
0],
0],
1]

0],
1])
0],
11,
0]

0])
11,
11,
1]J
0]

"NULL";

11,
0],
1])
11,
1]

1],
11,



[0, 1, O,
[0, ©, O,
[0, 1, O,
15
map[5][1]
map[5][2]
[eJ 1)
[e) @)
[eJ 1)
1.’
1,

-

[1)
[1,
1
map[5][3]
map[5][4]
[e) 1)
[@) @.’
[1J 1)
9,
1,

O 0O OO0
I - -

-

-

(o,
(o,
15
map[5][5] =
[@, @J
[e) 1.’
[1) 0)
[e) 1)
[1) e.’
15
map[5][6] =
[@) 1.’
[1) e)
[e) 1)
[1) @)
[e) 1)
15
map[5][7] =
[e) 1.’
[@) 1)
[e) e)
1.’
9,

-

0O 0O 0O ® B
- -

O O 0O OO0 O 0O O OO0
L P P L P )

-

-

[o,
[0,
15

-

©O 0O ®© ®
-

-

map[6][@] =

11,
0],
1]

"NULL";

[
1])
0],
11,
0].’
0]

"NULL";
[

0],

e])

11,

0],

1]

[
0],
1])
11,
11,
1]

[
1]J
11,
11,
11,
1]

[
0].’
11,
0],
0])
1]

[



[0,
[1,
[1)
[0,
[0,
15
map[6][1] =
[e) 1)
[eJ @J
[1) 1.’
1,
1,

-

O R ® R R
-
SR
-

-

-
- -

-
-

J

J

J

(o,
[0,
15
map[6][2] =
[e) 9)
[1) 1.’
[@J 1)
1,
1,

-

O ®0O ® O®© 0
-

J

J

J

(o,
(o,
15
map[6][3] =
[@, 1)
[e)
(o,
(o,
[e)
15
map[6][4]
map[6][5]
[@) 1)
[e) 9)
[e) 1)
[1) e)
[1) @)
1
map[6][6]
map[6][7]
[e) 1)
[1) e.’
[@J 1)
1,
1.’

-

O 0O O 00
-

J

J

-

-

O 0O ®© O K
-

-

e.’
1,
9,
1.’

o nn

-

-

R ®©O ®©® ® BB
I - -

-

-

[o,
(9,
15

-

O 0O O OO0
-

-

0],
11,
1]J
11,
0]

11,
0],
0].’
0],
1]

0],
e])
0],
11,
1]

0],
0].’
11,
0],
1]

IINULLII;

11,
0],
11,
1])
0]

"NULL";

11,
1]J
11,
11,
1]



map[7][@] =
[@) 1.’
[1J e)
[@) 1)
[@, @)
[1) 1)
15
map[7][1]
map[7][2]
[@) 1)
(o,
[e)
(9,
(o,
15
map[7][3] =
[@) 1)
(o,
[e)
(o,
[1,
15
map[7][4] =
[@) 1)
[e)
(9,
[1,
[@)
15
map[7][5] =
[@, 1)
[e)
[1,
(o,
[1)
15
map[7][6] =
[e) 1.’
[1,
(o,
[1)
(o,

J

-

-

0O 0O 0O 00 B
- -

-

J

-

-

P R R R
-

O 00O K
-

-

)

-

-

J

-

-

[ Y
-

O 000 ®
-

-

-

)

-

)

-

-
-

.
O 0O OO0
-

-

[ Y

)

-

)

-

-

R R R R
-

O 000 ®
-

-

-

)

-

)

-

-
-

-
©O 0O 0O O
-

-

P R R R

-

[
1]J
11,
11,
0],
0]

"NULL";

0],
0],
1]J
1],
1]

0],
11,
1])
11,
0]

11,
1]J
11,
0],
1]

11,
1])
0],
11,
0]

1]J
0],
11,
e])
0]



15
map[7][7] = [

[0, 1, 1, @],
[0, 1, 0, 1],
[1, 1, 0, 0],
[0, 1, 0, 1],
[0, 0, 0, 0]
15
// EOMAP

// ChooseMAP

var chooseMap = [];
for (var i = 0; i < 8; i++)
chooseMap[i] = [];

chooseMap[9][0]
chooseMap[0][1]
chooseMap[0][2]
chooseMap[9][3]
chooseMap[9][4]
chooseMap[@][5]
chooseMap[9][6]
chooseMap[9][7]

chooseMap[1][@]
chooseMap[1][1]
chooseMap[1][2]
chooseMap[1][3]
chooseMap[1][4]
chooseMap[1][5]
chooseMap[1][6]
chooseMap[1][7]

chooseMap[2][9]
chooseMap[2][1]
chooseMap[2][2]
chooseMap[2][3]
chooseMap[2][4]
chooseMap[2][5]

e

ell;
"NONE" ;
l|5 ell;

"2 3";
"NONE";
"9 1";
"4 2",
"NONE";
"3 1";
"2 0";
"5 1";



chooseMap[2][6] = "NONE";
chooseMap[2][7] = "5 2";

chooseMap[3][@] = "1 4";
chooseMap[3][1] = "NONE";
chooseMap[3][2] = "@ 3";
chooseMap[3][3] = "5 3";
chooseMap[3][4] = "NONE";
chooseMap[3][5] = "2 4";
chooseMap[3][6] = "7 2";
chooseMap[3][7] = "5 3";

chooseMap[4][@0] = "2 4";
chooseMap[4][1] = "1 6";
chooseMap[4][2] = "5 5";
chooseMap[4][3] = "5 6";
chooseMap[4][4] = "2 2";
chooseMap[4][5] = "7 4";

chooseMap[4][6] = "NULL";
chooseMap[4][7] = "6 3";

chooseMap[5][@] = "2 5";
chooseMap[5][1] = "NULL";
chooseMap[5][2] = "©@ 7";
chooseMap[5][3] = "NULL";
chooseMap[5][4] = "6 5";
chooseMap[5][5] = "7 7";
chooseMap[5][6] = "6 7";
chooseMap[5][7] = "5 3";
chooseMap[6][@] = "3 7";
chooseMap[6][1] = "4 7";
chooseMap[6][2] = "5 7";
chooseMap[6][3] = "2 4";
chooseMap[6][4] = "NULL";
chooseMap[6][5] = "7 6";
chooseMap[6][6] = "NULL";
chooseMap[6][7] = "4 7";

chooseMap[7][@0] = "2 7";
chooseMap[7][1] = "NULL";
chooseMap[7][2] = "6 7";
chooseMap[7][3] = "7 7";



chooseMap[7][4] = "7 6";
chooseMap[7][5] = "7 5";
chooseMap[7][6] = "6 5";
chooseMap[7][7] = "5 5";

// EoCMAP

var pi = 3.1415926535897931;

var d = 8.25; //8.7; //diameter of wheel, cm
var 1 = 17.5; // base of robot

var degInRad = 180 / pi;

var alpha = 0;
var readGyro = brick.gyroscope().read

function readYaw() {
return -readGyro()[6];

}

var fullTurn = 4 * 87; // from experimets. Not 366 degrees, but ....

/ /KHonKu
var stopKey = KeysEnum.Esc;
var startKey = KeysEnum.Left;

//0uoo
var led = brick.led();

/ /momopul
var mLeft = brick.motor(M3).setPower;
var mRight = brick.motor(M4).setPower;

//cencopvr UK
irLeft = brick.sensor(A2).read;
irRight = brick.sensor(Al).read;

//oamuuxu ceema
lightLeft = brick.sensor(A5).read;
lightRight = brick.sensor(A6).read;

//Cencop US
usForward = brick.sensor(D2).read;



usBack = brick.sensor(D1l).read;

/ /3HKO0O€epbl

var elLeft = brick.encoder(E3);

var eRight = brick.encoder(E4);

var cpr = 374; //560; //374; // konuuecmeo cucHano Ha 0b6Opom

//onuna xiemku
var celllLength = 37 * cpr / (pi * d);

//nepeonpedenenue memooa Hax3camus KIA8UUIU
if (0) {
var key = 0;

function wasPressed(_key) {
key = 0;
if (brick.keys().wasPressed(_key)) {
key = _key;
return 1;
} else {
return 9;

var direction = @; // absolute angle of direction movement
var directionOld = 0;

led.red();

eLeft.reset();
eRight.reset();

var el = elLeft.readRawData();
var er = eRight.readRawData();
mLeft(0);

mRight(9);

print("Start");

//lllllllr}lLrlLLYLlB(ll,lll}l u KCIJU(ZU()()’KLI cupockona
print("gyro initialaize...");



brick.gyroscope().calibrate(12000);
script.wait(13000);

print("gyro inited");
script.wait(1000);

var v = 20; // velocity

var ex = 0;

var ey = 0;

var enclLeftOld = 9;
var encRightOld = ©;
var enclLeft = 0;

var encRight = 0;
var n = 0;

/ / 8bluUCACHUE AOCONIOMHO20 yeaa OnmHOCUmelbHO HAYAJlbHO20 NOJIOHCEHUA
function angle() {

var sgn = 0;

var _direction = readYaw(); // mgrad

var dtDirection = _direction - directionOld;

sgn = direction0ld == © ? @ : directionOld /
Math.abs(direction01ld);
n += sgn * Math.floor(Math.abs(dtDirection / 320000));

direction = _direction + n * 360000;
directionO0ld = _direction;

}

var t = 0;

print("Run, robot, run!");

// Oenaem npenviéanue OCHOBHOU npozpammvl ¢ uwacmomou 200y, umobbl
nocuumams abCoONOMHUbIU Y20l C SUPOCKONA

var mtimer = script.timer(590);
mtimer.timeout.connect(angle);

// (,fbl()’()() 68 KOHCONb NOKA3AHUU cupockona
function printGyro() {
return;



var ptimer = script.timer(300);
ptimer.timeout.connect(printGyro);

//nogopom Ha y2on no upockony
function turnDirection(_angle, v) {
_angle = _angle * 1000; //toMGrad
var _vel = v == undefined ? 10 : _v;
var angleOfRotate = _angle - direction;
print("ar=" + angleOfRotate);
var sgn = angleOfRotate == @ ? @ : angleOfRotate / Math.abs(
angleOfRotate);
mLeft(_vel * sgn);
mRight(-_vel * sgn);
while (Math.abs(angleOfRotate = _angle - direction) > 20000) {
script.wait(50);
}
brick.motor(M3).forceBreak(500);
brick.motor(M4).forceBreak(500);
script.wait(500);

// 17[)()63() 6 nepe() HA Koaudvecmeo sAuyeek _kceeL CO CKopocnbio _V 6blPpABHUBASICH
no eupockony Ha yeon _dlpha
function forward(_alpha, _v, _kcell) {

var _vel = v == undefined ? 10 : _v;

var u = 0;

var el = Math.abs(eLeft.readRawData());

while (Math.abs(eLeft.readRawData()) < el + (_kcell * celllLength))

u=-0.7 * (_alpha - readYaw() / 1000);
mLeft(_vel - u);
mRight(_vel + u);
script.wait(5);
}
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(300);

// npoe30 Hazao, umooOvbl ynepemvcs 8 CMEHKY C UYelbl BblpAGHUBAHUS
function backward() {
mLeft(-50);



mRight(-50);

var elLOld = elLeft.readRawData();
var eR0Old = eRight.readRawData();
var el = elOld;

var er = eRO0ld;

do {
elLOld = el;
eR0O1ld = er;

script.wait(1000);
el = eLeft.readRawData();
er = eRight.readRawData();
}
while (Math.abs(elLOld - el) > 200 && Math.abs(eROld - er) > 200)
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(300);

var main = function() {

angle = 0;

sectors = 0;

isLastForward = true;

var currentMap = [];

for (var i = 0; i <= 4; i++) {
currentMap[i] = [];

¥

while (sectors <= 4) {
if (usForward() < 30)

currentMap[sectors][0] = 1;
else

currentMap[sectors][0] = ©;
if (irRight() < 30)

currentMap[sectors][1] = 1;
else

currentMap[sectors][1] = 0;
if (usBack() < 30)

currentMap[sectors][2] = 1;
else

currentMap[sectors][2] = 0;



if (irLeft() < 30)

currentMap[sectors][3] = 1;
else

currentMap[sectors][3] = ©;
if (sectors == 4)

break;

script.wait(1000);
if (currentMap[sectors][1]
print("Rgt");

turnDirection(-fullTurn / 4, 40);

script.wait(1000);

if (currentMap[sectors][3] == 1) {
backward();
brick.gyroscope().calibrate(3000);
script.wait(3000);
forward(0, 35, 0.2);

} else {
brick.gyroscope().calibrate(3000);
script.wait(3000);

}

forward(9, 35, 1);

} else if (currentMap[sectors][@] == 0) {
print("Fwd");

forward(9, 35, 1);

} else if (currentMap[sectors][3] == 0) {
print("Lft");

turnDirection(fullTurn / 4, 40);

backward();

brick.gyroscope().calibrate(3000);
script.wait(3000);

forward(9, 35, 0.2);

forward(0, 35, 1);

} else if (currentMap[sectors][2] == 0) {
print("Bck");

turnDirection(fullTurn / 4, 40);

script.wait(1000);

backward();

brick.gyroscope().calibrate(3000);

script.wait(3000);

forward(9, 35, 0.2);

script.wait(1000);

0) {



turnDirection(fullTurn / 4, 40);
script.wait(1000);
backward();
brick.gyroscope().calibrate(3000);
script.wait(3000);
forward(9, 35, 0.2);
forward(9, 35, 1);

}

sectors++;
var isCurrent = true;
var cur = 0;

for (var i = 9; i < 8; i++) {
for (var j = 0; j < 8; j++) {

isCurrent = true;

if (map[i][j] == "NONE" || map[i][]j] == "NULL") {
continue;
isCurrent = false;

¥

for (var s = 0; s <= 4; s++) {
for (var d = 0; d <= 3; d++) {

if (map[i][j][s][d] !'= currentMap[s][d]) {
isCurrent = false;

}
}
}
if (isCurrent) {
cur++;
}
}
}
if (cur 1= 1) {
main();
return;

}

for (var 1 = 0; i < 8; i++) {
for (var j = 0; j < 8; j++) {
isCurrent = true;



if (map[i][j] == "NONE" || map[i][]j] == "NULL") {
continue;
isCurrent = false;
¥
for (var s = 0; s <= 4; s++) {
for (var d = 9; d <= 3; d++) {
if (map[i][j][s][d] '= currentMap[s][d]) {
isCurrent = false;
}
¥
¥

if (isCurrent) {
brick.display().addLabel(chooseMap[i][]j], 10, 10);
brick.display().redraw();
script.wait(10000);
return;

main();

[Iporpamma KOMaH/bI ISl pEIIEHUS 3a/1a4H TPETHEro dTarna:

var pi = 3.1415926535897931;

var d = 8.25; //8.7; //diameter of wheel, cm
var 1 = 17.5; // base of robot

var degInRad = 180 / pi;

var alpha = 0;
var readGyro = brick.gyroscope().read

function readYaw() {
return -readGyro()[6];

}
var fullTurn = 4 * 87; // from experimets. Not 360 degrees, but .

//KHONKU



var stopKey = KeysEnum.Esc;
var startKey = KeysEnum.Left;

//0uoo
var led = brick.led();

/ /momopuwl
var mLeft = brick.motor(M3).setPower;
var mRight = brick.motor(M4).setPower;

//cencopvr UK
irLeft = brick.sensor(A2).read;
irRight = brick.sensor(Al).read;

//oamuuxu ceema
lightLeft = brick.sensor(A5).read;
lightRight = brick.sensor(A6).read;

//Cencop US
usForward = brick.sensor(D2).read;
usBack = brick.sensor(D1l).read;

/ /3HKO0O€Epbl

var elLeft = brick.encoder(E3);

var eRight = brick.encoder(E4);

var cpr = 374; //560; //374; // Koauuecmeo cucHanos Ha oO6opom

//onuna xiemku
var celllLength = 37 * cpr / (pi * d);

brick.gyroscope().calibrate(10000);

script.wait(10500);

// To code

var k = 0.5;

var speed = 0;

var grey = 12;

while (lightLeft() < grey && lightRight() < grey) {
err = brick.gyroscope().read()[6] / 1000 * k;
mLeft(Math.min(speed + 1, 30) + err);
mRight(Math.min(speed + 1, 30) - err);
script.wait(5);
speed += 0.5;



}
print("STOP: " + lightLeft() + ' ' + lightRight());

brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);

var time = 230;
var grey = 45;
print(lightLeft() + ' ' + lightRight());

var first = (lightLeft() + lightRight()) / 2;
if (first > grey) {
first = 1;
} else {
first = 0;
}

mLeft(25);
mRight(25);
script.wait(time);
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);
print(lightLeft() + ' ' + lightRight());
var second = (lightLeft() + lightRight()) / 2;
if (second > grey) {

second = 1;
} else {

second = 9;

}

mLeft(25);
mRight(25);
script.wait(time);
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);
print(lightLeft() + ' ' + lightRight());
var third = (lightLeft() + lightRight()) / 2;
if (third > grey) {

third = 1;



} else {
third = 0;

mLeft(25);
mRight(25);
script.wait(time);
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);
print(lightLeft() + ' ' + lightRight());
var fourth = (lightLeft() + lightRight()) / 2;
if (fourth > grey) {

fourth = 1;
} else {

fourth = 9;

}

mLeft(25);

mRight(25);
script.wait(1150);
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(1000);

var number = first * 8 + second * 4 + third * 2 + fourth;
print("!!'!l " + number + " 111");
brick.display().addLabel(number, 10, 10);
brick.display().redraw();
script.wait(10000);

HporpaMMa KOMaHJbI OJIA PCIICHUA 3a1a9U “I'IOCTpOCHI/Ie MapmpyTa” YCTBCPTOTO
oTalla.

/*
* Very big function that find optimal way
* from one cell to other using bfs and non-
optimal dfs.
Function findRoad(from, to, direction)
* return string that has format "FFRFLF"

*

*



* with movements from first cell to second.
* Can works very long time with big ranges.

* NOTE: there using div(n, m) function for
* division n on m.

*/
var yStart = 3;
var xStart = 9;
var direct = 1;
var yFinish = 4;
var xFinish = 4;

function div(val, by) {
return (val - val % by) / by;

}

var mapGraph = [];

(o]

for (var i = 0; i <
mapGraph = [];

* 85 i++) {

}

mapGraph[@ + © * 8] = [2, 1, 8];
mapGraph[1l + @ * 8] = [2, 0, 2];
mapGraph[2 + @ * 8] = [3, 1, 3, 10];
mapGraph[3 + @ * 8] = [2, 2, 4];
mapGraph[4 + @ * 8] = [2, 3, 5];
mapGraph[5 + @ * 8] = [2, 4, 13];
mapGraph[6 + @ * 8] = [9];
mapGraph[7 + @ * 8] = [1, 15];
mapGraph[@ + 1 * 8] = [2, 0, 16];
mapGraph[1l + 1 * 8] = [0];
mapGraph[2 + 1 * 8] = [2, 2, 18];
mapGraph[3 + 1 * 8] = [1, 19];
mapGraph[4 + 1 * 8] = [9];
mapGraph[5 + 1 * 8] = [3, 5, 14, 21];
mapGraph[6 + 1 * 8] = [2, 13, 15];
mapGraph[7 + 1 * 8] = [2, 7, 14];
mapGraph[@ + 2 * 8] = [2, 8, 17];

mapGraph[1 + 2 * 8] = [2, 16, 18];



mapGraph|[2
mapGraph|[3
mapGraph[4
mapGraph[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph[ 3
mapGraph[4
mapGraph[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph[ 3
mapGraph[4
mapGraph|[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph[ 3
mapGraph[4
mapGraph|[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph|[2
mapGraph|[3
mapGraph[4
mapGraph[5
mapGraph[6
mapGraph[7
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* ¥ ¥ X X ¥ ¥ *x * ¥ % X X ¥

* ¥ ¥ X ¥ ¥ ¥ *

* X ¥ X X X ¥ ¥

* ¥ X X X ¥ % ¥

8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

[3, 10,
[3, 11,
[2, 19,
[3, 13,
[e];

[1, 31];

[1, 32];
[e];

[2, 18,
[1, 19];
[e];

[3, 21,
[2, 29,
[3, 23,

[3, 24,
[2, 32,
[4, 26,
[2, 34,
[3, 35,
[3, 29,
[e];

[1, 31];

[1, 32];
[0];

[2, 34,
[e];

[2, 36,
[4, 37,
[2, 45,
[2, 46,

[2, 49,
[2, 48,
[4, 42,
[2, 50,
[e];

[1, 45];
[e];

[2, 47,

17, 26];
20, 271;
21];

20, 29];

341;

30, 371;
31];
30, 39];

33, 40];
34];

33, 35, 42];
36];

37, 44];

36, 45];

50];

451];
44, 46, 53];
471];
55];

56];
501];
49, 51, 58];
59];

63];



mapGraph[©0 + 7 * 8] = [1, 48];
mapGraph[1l + 7 * 8] = [0];

mapGraph[2 + 7 * 8] = [2, 50, 59];
mapGraph[3 + 7 * 8] = [3, 51, 58, 60];
mapGraph[4 + 7 * 8] = [2, 59, 61];
mapGraph[5 + 7 * 8] = [2, 60, 62];
mapGraph[6 + 7 * 8] = [2, 61, 63];
mapGraph[7 + 7 * 8] = [2, 55, 62];

var mapBfs = [];

for (var i = 9; i <= 63; i++) {
mapBfs[i] = -1;

¥

var queue = [];

var queuelast = 1;

function search(cell, width) {
for (var i = 1; i <= mapGraph[cell][0]; i++) {
if (mapBfs[mapGraph[cell][i]] == -1) {
queue[queuelLast] = mapGraph[cell][i];
mapBfs[mapGraph[cell][i]] = width + 1;
queuelLast++;
}
}
}

function bfs(cell) {
var i = 0;
queue[0] = cell;
mapBfs[cell] = 0;
while (i != queuelLast) {
search(queue[i], mapBfs[queue[i]]);
i++;
}
}

function bfsClear() {
for (var i = 0; i < 8 * 8; i++) {
mapBfs[i] = -1;
queue = [];
queuelLast = 1;
¥
¥



function dfs(cell, to, range) {
if (range !'= 0) {

for (var i = 1; i <= mapGraph[cell][0]; i++) {
road = dfs(mapGraph[cell][i], to, range - 1);

if (road != false) {

if (cell < 10)

return '0' + cell + '
return cell + ' ' + road;

}

}
} else {

if (cell == to) {
if (cell < 10)
return '0' + cell;
return cell;
} else {
return false;

}
}

return O;

}

+ road;

function findRoad(from, to, direction) {
bfs(from);
var range = mapBfs[to];
bfsClear();
var badRoad = dfs(from, to, range);
var goodRoad = [];
for (var i = 9; i < (badRoad.length + 1) / 3; i++) {
goodRoad[i] = [];
goodRoad[i][@] = div(+(badRoad[i * 3] + badRoad[i * 3 + 1]), 8);
goodRoad[i][1] = (+(badRoad[i * 3] + badRoad[i * 3 + 1]) % 8);
}
var result = "";
for (var i = 1; i < goodRoad.length; i =i + 1 - 1) {
if (goodRoad[i][1] == goodRoad[i - 1][1] - 1) {
if (direction == 2) {
result += "F";
i++;
continue;

}
if (direction == 1) {



result += "R";
direction = (direction + 1) % 4;
continue;
¥
if (direction == 3) {
result += "L";
direction = (direction + 3) % 4;
continue;
}
if (direction == 0) {
result += "RR";
direction = (direction + 2) % 4;
continue;
¥
}
if (goodRoad[i][1] ==
if (direction == 0)
result += "F";

goodRoad[i - 1][1] + 1) {
{

i++;
continue;
}
if (direction == 3) {
result += "R";
direction = (direction + 1) % 4;
continue;
¥
if (direction == 1) {
result += "L";
direction = (direction + 3) % 4;
continue;
}
if (direction == 2) {
result += "RR";
direction = (direction + 2) % 4;
continue;

}
if (goodRoad[i][@] ==
if (direction == 3)
result += "F";

goodRoad[i - 1][0] - 1) {
{

i++;
continue;



if (direction == 2) {
result += "R";
direction = (direction + 1) % 4;
continue;

}

if (direction == 0) {
result += "L";
direction = (direction + 3) % 4;
continue;

}

if (direction == 1) {
result += "RR";
direction = (direction + 2) % 4;
continue;

}
if (goodRoad[i][@] ==
if (direction == 1)
result += "F";
i++;

goodRoad[i - 1][@] + 1) {
{

continue;
}
if (direction == 0) {
result += "R";
direction = (direction + 1) % 4;
continue;
}
if (direction == 2) {
result += "L";
direction = (direction + 3) % 4;
continue;
}
if (direction == 3) {
result += "RR";
direction = (direction + 2) % 4;
continue;

}

return result;



way = findRoad(yStart * 8 + xStart, yFinish * 8 + xFinish, direct);
print(way);

var pi = 3.1415926535897931;

var d = 8.25; //8.7; //diameter of wheel, cm
var 1 = 17.5; // base of robot

var degInRad = 180 / pi;

var alpha = 0;
var readGyro = brick.gyroscope().read

function readYaw() {
return -readGyro()[6];
}

var fullTurn = 4 * 87; // from experimets. Not 360 degrees, but ....

//KHONKU
var stopKey = KeysEnum.Esc;
var startKey = KeysEnum.Left;

//0uoo
var led = brick.led();

/ /momopui
var mLeft = brick.motor(M3).setPower;
var mRight = brick.motor(M4).setPower;

//cencopvl UK
irLeft = brick.sensor(A2).read;
irRight = brick.sensor(Al).read;

//oamuuxu ceema
lightLeft = brick.sensor(A5).read;
lightRight = brick.sensor(A6).read;

//Cencop US

usForward = brick.sensor(D2).read;

usBack = brick.sensor(D1l).read;

/ /3HKOO€epbl

var elLeft = brick.encoder(E3);

var eRight = brick.encoder(E4);

var cpr = 374; //560; //374; // konuuecmeo cucHanos Ha 0bOpom



//onuna xiemku
var celllLength = 35 * cpr / (pi * d);

//nepeonpede;tem:e Memooda HadNcamus Kiaeuuil
if (@) {
var key = 0;

function wasPressed(_key) {
key = 0;
if (brick.keys().wasPressed(_key)) {
key = _key;
return 1;
} else {
return 9;

var direction_angle = ©; // absolute angle of direction movement
var directionOld = ©;

print("------------mmm e )
led.red();

eLeft.reset();
eRight.reset();

var el = elLeft.readRawData();
var er = eRight.readRawData();
mLeft(9);
mRight(9);

print("Start");

//llllllLﬂlLl.?lBCll’lLl}I u K(LZU(S[)()HKLI cupockona
print("gyro initialaize...");
brick.gyroscope().calibrate(4000);
script.wait(4000);
script.wait(1000);

var v = 20; // velocity



var ex = 0;

var ey = 0;

var enclLeftOld = 0;
var encRightOld = ©;
var enclLeft = 0;

var encRight = 0;
var n = 0;

var ldata = [];

var edata = [];

// 8blyUCIeHUE ADCONIOMHO20 yeaa OmHOCUmMelbHO HAYAJlbHO20 NOJIOAHCEHUA
function angle() {

var sgn = 0;

var _direction = readYaw(); // mgrad

var dtDirection = _direction - directionOld;

sgn = direction0ld == @ ? © : directionOld /
Math.abs(direction01d);
n += sgn * Math.floor(Math.abs(dtDirection / 320000));

direction_angle = direction + n * 360000;
directionO0ld = _direction;

}

var t = 0;

print("Run, robot, run!");

// Oenaem npenviéanue OCHOBHOU NpocpamMmuvl ¢ uacmomoti 2001y, umooOw
nocuumams aOCOAOMHBIU yeon ¢ cupockona

var mtimer = script.timer(590);
mtimer.timeout.connect(angle);

//nosopom ma y2on no 2upockony
function turnDirection(_angle, v) {
_angle = _angle * 1000; //toMGrad
var _vel = _v == undefined ? 10 : _v;
var angleOfRotate = _angle - direction_angle;
print("ar=" + angleOfRotate);
var sgn = angleOfRotate == @ ? @ : angleOfRotate / Math.abs(
angleOfRotate);
mLeft(_vel * sgn);
mRight(-_vel * sgn);



while (Math.abs(angleOfRotate = _angle - direction_angle) > 20000)
{
script.wait(50);
}
brick.motor(M3).forceBreak(500);
brick.motor(M4).forceBreak(500);
script.wait(500);

}
black = false;
zZ = 0;

// npoe30 6 neped na ronuuecmeo syeek _Rceel co ckopocmwlo _V ewbipagHusascs

no eupockony Ha yeon _dlpha

function forward(_alpha, _v, _kcell) {
eLeft.reset();
eRight.reset();
var _vel = _v == undefined ? 10 : _v;
var u = 0;
var el = Math.abs(eLeft.readRawData());
var irLeftNorm = 0;
var irRightNorm = 0;
while (Math.abs(eLeft.readRawData()) < el + (_kcell * celllLength))

err_irLeft = irLeftNorm - irLeft();
u=-0.7 * (_alpha - readYaw() / 1000);

Z++;
edata[z] = elLeft.readRawData();
ldata[z] = (lightLeft() + lightRight()) / 2;

script.wait(5);

mLeft(_vel - u);

mRight(_vel + u);

script.wait(5);

print(edata);

if (usForward() < 7) {
break;

}
brick.motor(M3).forceBreak();

brick.motor(M4).forceBreak();

script.wait(300);
// /7[)()(?3() 1161361(), ymoowl ynepembsCial 6 CMEHKY C YEelblo 6blpABHUBAHUS
function backward() {



mLeft(-35);

mRight(-35);

var elLOld = elLeft.readRawData();
var eR0Old = eRight.readRawData();
var el = elL0ld;

var er = eRO0ld;

do {
elL0ld = el;
eR01ld = er;

script.wait(1000);
el = eLeft.readRawData();
er = eRight.readRawData();
}
while (Math.abs(eLOld - el) > 200 && Math.abs(eROld - er) > 200)
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(300);
eLeft.reset();
eRight.reset();

function FORWARD() {
forward(@, 35, 1);
script.wait(500);
}

function RIGHT() {

turnDirection(-fullTurn / 4, 37);

script.wait(500);

if (usBack() < 30) {
backward();
brick.gyroscope().calibrate(3000);
script.wait(3100);
forward(9, 35, 0.2);
script.wait(100);

} else {
brick.gyroscope().calibrate(3000);
script.wait(3000);

function LEFT() {



turnDirection(fullTurn / 4, 37);

script.wait(500);

if (usBack() < 30) {
backward();
brick.gyroscope().calibrate(3000);
script.wait(3100);
forward(9, 35, 0.2);
script.wait(100);

} else {
brick.gyroscope().calibrate(3000);
script.wait(3000);

function move_to_finish(way) {
print("Y00");
for (var i = 0; i < way.length; i++) {
if (way[i] == "F") {
print("F");
FORWARD() ;
continue;
}
if (way[i] == 'R") {
print("R");
RIGHT();
continue;
}
if (way[i] == 'L") {
print("L");
LEFT();
continue;
}
}

}
brick.display().addLabel(way, 5, 5);

brick.display().redraw();
script.wait(10000);
move_to_finish(way);

[Iporpamma KOMaH/bI JJIs1 peIIEHUs TTOJHON (MHATBLHOM 3a7a4u:

var Map = [];



var chooseMap = [];
for (var d = 0; d < 4; d++) {
Map[d] = [];
chooseMap[d] = [];
for (var i = 0; i < 8; i++) {
Map[d][i] = [];
chooseMap[d][i] = [];
by
¥

//Map 1 snemenm-nanpaeénenue, 2 snemenm-y, 3 onemeHnm X;

//chooseMap 1 osnemenm nanpaenenue, 2 snemeHm Yy, 3 s1emeHm X;

Map[e][e][e] = [
[e) e) 1) 1])

[0, 1, o, 1],
[0, o0, 0, 1],
[0, 1, o0, 1],
[0, 0, 0, 1]

15
Map[@][0][1] = [
[e) 1) e.’ 1]}

[0, o0, 0, 1],
[0, 1, o, 1],
[0, 0, 0, 1],
[0, 1, o, 1]

15
Map[@][@][2] = [
[0, @, 0, 1],

[0, 1, o, 1],
[0, 0, 0, 1],
[0, 1, o, 1],
[1, o, 0, 1]

15
Map[@][@][3] = [
[0, 1, o, 1],

[0, 1, o, 1],
[1, o, o, 1],
[6, 1, o, O],
[0, 0, 0, 1]

15
Map[@][e@][4] = [
[GJ 1) e.’ 1])



[1,

[0,

[0,

[0,
15

e)
1)
9,
1)

1])
e])
1],
1]

- [
Map[e][@][5]

[1,

[0,

[0,

[0,

[1,
1

6]
o][e]l
ﬂzE%G][e][ﬂ

[1,

[1,

[0,

[1,

[1,
15

9,

1)
e)
1,
e)

9,

9,
1)
9)
1.’

1,

J

-

-

(O I VI Y)
()

-

1].’
0])
1])
1],
0]

1])
1],
1].’
0])
0]

"NONE";
[

- [
Map[e][1][e]

[1,

[1,

[0,

[1,

[0,
15

9,

1)
1)
9,
1)

1,

J

-

[ O R )
® -

J

0],
e])
1])
0],
1]

"NONE";
] =
[1][1 iy
ﬂZrﬁg}[l][Z]

[1,

[0,

[0,

[1,

[0,
15

9,

@.’
1,
@J
1)

1,

J

-

(I AV I Y)
® -

J

0])
1])
1].’
1])
1]

= [
Map[@][1][3]

[1,

[0,

[1,

[0,

[0,
15

9,

1,
1)
e)
1.’

1,

J

(O IR )
®\-\.

-

1])
0],
1])
1])
1]



4]
O[]l
ng£0][1][5]

[0,

[0,

[0,

[1,

[1,
15

9,

9,
1,
0,
1,

1,

J

-

(ORI
® -

J

0],
1].’
1])
e])
1]

n NONE n ;

- 1
Map[e][1][6]

[0,

[1,

[1,

[1,

[0,
15

1,

1)
1)
9,
1)

9,

J

-

o ©
®®\-

J

1],
e])
1])
1],
1]

= [
Map[@][1][7]

[1,

[1,

[1,

[0,

[1,
1

1,

1)
@.’
1,
@J

9,

J

-

O ®©
® -

-

@].’
1])
1])
1].’
0]

= [
Map[@][2][@]

[0,

[0,

[1,

[0,

[0,
15

1,

1,
e)
1)
0.’

1,

J

-

(O I VR Y)
®\-

J

0])
1],
e])
1])
0]

= [
Map[@][2][1]

[0,

[1,

[0,

[0,

[0,
15

1,

9,
1)
e)
1,

9,

J

-

(OB R )
o -

J

1])
0].’
1])
e])
1]

= [
Map[@][2][2]

[1,
(e,
[e,
(o,
[1,

9,

1)
e)
1.’
e)

9,

J

[ IR )
o\a\-

-

0],
1])
0])
1],
0]



15

Map[@][2][3] = [

[0, 0, 1,
[1J 1)
[e) 9)
[e.’ 1)
[1J e.’
15

J

-

O ®©O ©®© 0
-

J

G]J
1],
11,
11,
0]

Map[@][2][4] = [

[0, 1, O,
[1J e)
[GJ 1)
[e.’ 0_,
[@J 1)
15

J

-

©O 0O 0O
-

J

1]J
0],
0],
1]J
0]

Map[@][2][5] = [

[1, 0, O,
[0, 1, o,
[e.’ @)
[GJ 1.’
[@) 1)
1
Map[@][2][6]
Map[@][2][7]
[1, o, 1,
[GJ 0_,
[@J 1)
0,
1,

-

O 0O O
-

J

J

-

[1,
(e,

15

O 0O ®© 0
-

-

Map[@][3][e]
[1, 0, 1,
[@) 1)
[1.’ 1)
[@J e.’
[e) 1)

1

Map[@][3][1]

Map[@][3][2]
[1, o, 1,
[0, 0, O,
[0, 1, O,

J

-

O 0O 0O
-

J

0],
0],
11,
0],
1]

1]
1]
1]
0]
0]

- - - -

1]
0]
1]
1]
1]

- - - -

0],
0],
1],

"NONE";

IINONE n ;
[



[1J e) eJ e])
[1, 1, o, 1]
15
Map[@][3][3] = [
[1) 1) 1) 0])

[0, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0],

[0, 1, 0, 0]
15

Map[@][3][4] = "NONE";

Map[@][3][5] = [
[e, o, 1, @],

[0, 0, 0, 1],

[0, 1, 0, 0],

[0, 1, 0, 1],

[0, 8, 0, 0]
15

Map[e][3][6] = [
(6, 1, o, 1],

[1, 0, 0, 0],

[1, 1, o, 1],

[0, 1, 0, 0],

[1, 1, 0, 1]
1

Map[@][3][7] = [
[1J e) e.’ e])

[1, 1, o, 1],

[0, 1, 0, 0],

[1, 1, o, 1],

[0, 0, 0, 1]
1

Map[e][4][e] = [
[e.’ e) 1) e])

[0, 1, 0, 1],

[0, 0, 0, 0],

[0, 1, 0, 1],

[0, 0, 0, 0]
15

Map[e][4][1] = [
[0, 1, e, 1],
[GJ e) e.’ @].’



[0, 1, 0, 1],
[0, 8, 0, 0],
[0, 1, 0, 1]
15
Map[@][4][2] = [
[0, 8, 0, 0],

[0, 1, 0, 1],

[0, 8, 0, 0],

[0, 1, 0, 1],

[1, 1, 0, 0]
15

Map[@][4][3] = [
[6, 1, o, 1],

[0, 0, 0, 1],

[1, 1, 0, 0],

[0, 8, 0, 0],

[1, 1, o, 1]
15

Map[e][4][4] = [
[0, 0, 0, 1],

[1, 1, 0, 0],

[0, 0, 0, 0],

[1, 1, o, 1],

[0, 0, 0, 0]
1

Map[@][4][5] = [
[1J e) e.’ e])

[0, 0, 0, 0],

[1, 1, o, 1],

[0, 0, 0, 0],

[0, 1, 0, 1]
1

Map[@][4][6] = "NONE";

Map[@][4][7] = [
[1J 1: 1) @],

[0, 1, 0, @],

[1, 1, o, 1],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[e][5][e] = [
[1J 1) 1.’ @].’



[0,

[0,

[0,

[0,
15

-

-

= OO0 Rr o
-

)

-

-

O ®©O ©®© 0
-

J

1],
11,
G]J
1]

Map[@][5][1] = "NONE";
Map[@][5][2] = [

[1) @)
[e.! e)
[@J 1.’
[1J 1)
[1) 1)
15

Map[@][5][3]
Map[@][5][4]

[e.’ 1.’
[GJ e)
[1) 1)
[e.’ @)
[GJ 1.’
15

1,

J

-

O 0O OO
-

J

1,

J

-

O ®©O ®© 0
-

J

0],
0],
1]J
0],
1]

G]J
0],
1],
0],
1]

n NONE n ;

Map[@][5][5] = [

[@J e.’
[1) 1)
[GJ e)
[GJ 1.’
[1J e)
15

9,

J

-

©O 0O 0O
-

J

G]J
1],
0],
1]J
1]

Map[@][5][6] = [

[GJ 1)
[1) @J
[e.’ 1)
[1J e.’
[@) 1)
1

9,

J

-

O 0O O
-

J

1],
1],
11,
1],
1]

Map[@][5][7] = [

[1) e)
[e) 1)
[1J e.’
[@J 1)
[e) 1)
15

9,

J

-

O 0O OO
-

-

1],
11,
1]J
1],
1]



= [
Map[e][6][@]

[0,

[0,

[0,

[1,

[0,
15

9,

1,
9,
1,
1,

1,

J

-

-

o0 0O
()

J

1])
1],
@].’
0])
0]

= [
Map[@][6][1]

[0,

[0,

[1,

[0,

[0,
15

1,

9,
1)
1)
1,

9,

J

-

(OB R )
®\-

J

1])
0],
e])
0])
1]

= [
Map[@][6][2]

[0,

[1,

[0,

[0,

[0,
15

9,

1)
1)
1.’
1,

9,

J

-

[ R)
® -

J

0],
@].’
0])
1])
1]

- 1
Map[0][6][3]

[1,

[1,

[1,

[0,

[1,
15

9,

e)
e)
9,
e)

9,

J

-

[ O R
® -

J

1],
e])
1])
0],
1]

"NONE";
] =
[6]1[4 iy
ﬂZES}[M[S]

[1,

[0,

[0,

[1,

[0,
15

6]
o][6]l[
ﬂ:E£01[6][7]

[1,
[1,
[e,
(o,
(e,

1)
@.’
1,
@J
1)

9,

e)
1)
1.’
1)

1,

J

-

(I AV I Y)
® -

J

1,

J

[ IR )
o\a\-

-

0])
e])
1].’
1])
1]

0],
1])
1])
1],
1]

"NONE";
[



15

Map[@][7][e] = [
[1, 1, 1, @],
[1, @, 0, 1],
[0, 1, 1],
[0, O, 0],
[1, 1, @, 0]

15

Map[@][7][1]

Map[@][7][2]
[0, 1, 1, @],
[0, » 0],
[0, 1],
[0, 1],
[e.’ ) 1]

15

Map[@][7][3] = [
[0, 1, 0, @],

-

O 0O O
-

"NONE";

1l
—

-

O ®0O ®© 0
-

1.’
1,
1,
1.’

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[1, 1, 0, 0]
15

Map[@][7][4] = [
[6, 1, o, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1]
15

Map[@][7][5] = [
[0, 1, o, 1],

[0, 1, 0, 1],

[1, 1, 0, 0],

[0, 1, 0, 1],

[1, 1, 0, 0]
1

Map[e][7][e] = [
[0, 1, 0, 1],
[1, 1, o, o],
[0, 1, o, 1],
[1, 1, e, o],



[0, 1, 0, 1
15 ]
Map[@][71[7] = [

[1J 1) e.’ @].’

[0, 1, 0, 1],

[1, 1, 0, 0],

[0, 1, 0, 1],

[0, 0, 0, 0]
15

Map[1][e][e] = [
[6, 1, 1, @],

[0, 1, 0, 1],

[1, 1, 0, 0],

[0, 1, 0, 1],

[1, 0, 0, 0]
15

Map[1][e][1] = [
[1, o, 1, @],

[1, 1, 0, 0],

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1]
1

Map[1][e][2] = [
[@J e) 1.’ e])

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1],

[1, 1, 0, 0]
1

Map[1][@][3] = [
[1) @J 1) 0])

[0, 1, 0, 0],

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1]
15

Map[1][e][4] = [
[1, o, 1, o],
[0, 1, o, 1],
[e, 1, o, @],



[0, 1, 0, 1],
[1, 1, 0, 0]
15
Map[1][e][5] = [
[0, 0, 1, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 1, 0, 0],

[0, 1, 0, 1]
15

Map[1][@][6] = "NONE";

Map[1][e][7] = [
[e, 1, 1, 1],

[1, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0],

[1, 1, 0, 0]
15

Map[1][1][e] = [
[0, 1, 0, 1],
[1, 1, o, @],
[0, 1, 1],
[1, o, o],
[0, 1, 0, 1]

15

Map[1][1][1]

Map[1][1][2]
[0, 1, 0, 1],
[0, 0, 0, 1],
[0, 1, 1],
[1, o, 1],
[0, 1, 0, 1]

15

Map[1][1][3] = [
[0, 1, 1, 1],
[0, 1, 0, 0],
[1, 1, 1],
[0, O, 1],
[0, 1, 0, 1]

15

Map[1][1][4]

Map[1][1][5]

-

O 0O OO
-

n NONE n ;

-

O ®©O ®© 0
-

-

©O 0O 0O
-

"NONE";

Il
—



[0, 1, o, O],
[0, 0, 0, 1],
[0, 1, o, 1],
[1, o, o, 0],
[1, 1, o, 1]

15
Map[1][1][6] = [
[1) @) 1) e])

[1, @, 0, 0],

[1, 1, o, @],

[0, 1, 0, 1],

[0, 1, 0, 1]
15

Map[1][1][7] = [
[1, @, @, 1],

[0, 1, 0, 1],

[1, @, 0, 0],

[1, 1, o, @],

[0, 1, 0, 1]
15

Map[1][2][e] = [
[1, 1, o, @],

[0, 1, 0, 1],

[1, @, 0, 0],

[0, 1, 0, 1],

[0, 0, 0, 0]
15

Map[1][2][1] = [
[1J e) 1.’ @].’

[1, @, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 1]
1

Map[1][2][2] = [
[e) e) e) 1])

[0, 1, 0, 1],

[1, @, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1]
15

Map[1][2][3] = [



[0, 1, o, O],
[1, 1, o, 1],
[0, 0, 0, 1],
[0, 1, o, 1],
[1, o, 0, @]

15
Map[1][2][4] = [
[@) 1) 0) 1])

[1, @, 0, 0],

[0, 1, 0, @],

[0, 0, 0, 1],

[0, 1, 0, 0]
15

Map[1][2][5] = [
[0, 0, 0, 1],
[0, 1, o, 1],

[1, o, o, o],

1,
1,

-

[1, 1],
(o, » 0]
15
Map[1][2][6]
Map[1][2][7]
[0, 1, 1, 1],
[0, @, 0, 1],
[0, 1, 1],
[1, o, 0],
[0, 1, 0]
15

-

O 00O ®© 0

"NONE";
[

-

©O 0O 0O
-

-

Map[1][3][e] = [
[0, 1, 1, 1],
[0, 1, 0, @],
[1, 1, 1],
[0, O, 1],
[0, 1, 0, 1]
15
Map[1][3][1] = "NONE";
Map[1][3][2] = [
[0, 1, 0, 1],

-

O 0O OO
-

[0, o0, 0, 0],
[0, 1, o0, 1],
[1, o, o, 0],
[1, 1, o, 1]



15

= [
Map[1][3][3]

[1, 1, o,
(o, i,
[0, 1,
[1, o,
[GJ 1.’
. ]
. [31[4
Mapﬁii[B][S]
Ma?e) 1) e)
[0, 2,
[GJ )
[0, 1,
[0, o,
15

J

-

[ O R )
-
()

J

J

-

[ oY)
© o

J

1],
1].’
1])
e])
0]

e])
1])
0],
1])
0]

n NONE n ;

= [
ap[1][3][6]
M

[1, o, 1,
J

[1, o,
[0, 1,
[0, o,
[0, 1,
15

J

-

-

(O I VI Y)
(o)

J

0])
e])
@]J
1])
1]

= [
ap[1][3][7]
M

I:e e) @)
J

[GJ 1.’
[1, o,
[0, 1,
[0, o,
1;

J

(OB R )
-
®\.

-

1])
1],
e])
0])
1]

= [
Map[1][4][e]

0, 1, 0,

J

%1 1) J
J

[0, o,

[GJ 1.’

[0, o,

15

-

[ O R
® -

J

@]J
1])
1])
1],
0]

= [
ap[1][4][1]
M

[1J e) ;J
[1, o, e)
[1.’ 1.’ e)
[e-‘ 1) 3

0],
0],

1],
0],



[1J 1) e.’
1;

1]

= [
Map[1][4](2]

[GJ e) e.’
[e) 1) J
[1, o,
[1, 1,
[e, 1,

15

-

0
® -

J

@].’
1])
e])
1].’
0]

= [
Map[1][4](3]

[1) e) 1)
[e) e) J
[GJ 1.’
[e, 1,
[e, 1,

15

-

(I <V I Y)
® -

J

e])
0])
1],
e])
1]

= [
Map[1][4][4]

[e) e) 1)
[e, 1,
[0, o,
1,
1,

J

-

[0,
[0,
15

-

(O I VI Y)
(o)

J

0])
1])
@]J
1])
0]

= [
Map[1][4][5]

[e) e) e)
[GJ 1.’
[0, 1,
[0, o,
[0, 1,
. [4][6]
Map£1}[4][7]
Ma?l, 1, o,
[0, 1,
[1, 1,
[@J e.’
[0, 1,
15

J

-

(OB R )
®\-

)

J

-

[ O R
® -

-

1])
0],
1])
0])
1]

1].’
0])
1])
1],
1]

n NONE n ;

= [
Map[1][5][@]

[1) 1) 0)
[0, o, o,
[GJ 1) e.’

11,
1],
1],



[0, 0, 0, 0],
[0, 1, 0, 1]
15
Map[1][5][1]
Map[1][5][2]
[0, 1, 0, 1],
[0, @, 0, 0],
[0, 1, 1],
1,
1.’

IINONE n ;

1 1l
—

[1, 0],
[1, » 1]
15
Map[1][5][3]
Map[1][5]1[4]
[1, 1, o, @],
[0, 8, 0, 0],
[1, 1, 1],
9,
1,

-

[ O I
-

"NONE";
[

[0, o],
[o, » 1]
1
Map[1]1[5][5] = [
[0, 0, 0, 0],

-

O 0O O
-

[1, @, 0, 1],

[1, @, 0, 0],

[1, 0, 0, 0],

[0, 8, 0, 0]
15

Map[1][5][6] = [
[1) e) 1) 0])

[0, 0, 0, 0],

[0, 1, 0, @],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[1][5][7] = [
[e.’ e) 1) 1])

[0, 1, 0, 1],

[0, 0, 0, 0],

[0, 1, 0, 0],

[0, 0, 0, 1]
15

Map[1][6][e] = [
[GJ 1) 1.’ @].’



[1, 1,

[1, o,

[@_, 1.’

[0, O,
1;

1])
1])
1]J
0]

- [
Map[1][6][1]

[1J e.’
[1J i)
[1.’ )
[1J e.’
[eJ 1)
15

0].’
1])
1])
1],
1]

= [
ap[1][6][2]
M

[@J i)
[GJ 1)
[1.’ 1.’
[1J 9)
[1J )
1

e])
1])
1],
1].’
1]

= [
ap[1][6][3]
M

[@) 2)
[e.’ 1)
[@J J
[eJ e)
[e) 1)
15

]
[6][4
M:E£i%[6][5]
M

[1.’ 1.’
[GJ e)
[GJ ;J
[1.’ 1.’
[GJ J
15

]
[61[6
Mzgﬁi%[61[7]
M

[eJ ;)
[1) 1)
[GJ 1.’
[@J 1)
[e) )
15

1,

J

-

(I <V I Y)
® -

J

9,

J

-

[ IR
-
()

J

9,

J

-

(I <V I Y)
® -

-

1])
e])
1],
e])
1]

1]
0]
1]
1]
1]

-
-

-

-

1])
1])
1],
1])
1]

n NONE n ;

IINONE n ;



Map[1][7][e] = [

[1,

[1,

[0,

[0,

[1,
15

Map[1][7][1]
Map[1][7][2]

[1,

[0,

[0,

[0,

[0,
15

1,
9,
1,
9,
1,

1,

)

-

[ G T g
-

)

9,

J

-

-

O 0O ®© 0

J

9,

J

-

©O 0O 0O
-

J

11,
1],
1],
0],
0]

G]J
0],
11,
1]J
1]

"NONE";

Map[1][7][3] = [

[1,

[1,

[0,

[1,

[1,
1

9,

0,
9,
9,
0,

9,

J

-

O 0O O
-

J

0],
1],
0],
1],
0]

Map[1][7][4] = [

[1,

[0,

[1,

[0,

[0,
15

9,

9,
1.’
9,
1,

1,

J

-

O 0O OO
-

J

0],
11,
G]J
0],
1]

Map[1][7][5] = [

[1,

[0,

[0,

[1,

[0,
15

9,

1,
e.’
1,
9,

1,

J

-

O 0O O®©
-

J

0],
1],
1],
0],
0]

Map[1][7][6] = [

[1,

[0,

[0,

[0,

[1,
15

9,

1.’
1,
9,
1,

1,

J

O ®0O ®© 0
-

-

0],
1]J
1],
11,
0]



Map[1][7][7] = [
[1, o, @, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 0, 0, 1]
15

Map[2][e][e] = [
[1J 1) 6) e])

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1],

[1, 0, 0, 0]
15

Map[2][@][1] = [
[e) 1) e) 1])

[1, 1, o, o],
[0, 1, o, 1],
[1, 1, o, o],
[0, 1, 0, 1]

15
Map[2][@][2] = [
[e) 1) e) e])

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1],

[1, 1, 0, 0]
15

Map[2][e][3] = [
[e.’ 1.’ e) 1])

[0, 1, 0, 0],

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1]
15

Map[2][@][4] = [
[6, 1, o, 1],

[0, 1, o, 1],
[0, 1, o0, @],
[0, 1, o, 1],
[1, 1, o, O]



15
Map[2][@][5] = [
[0, 1, 1, @],
[0, 1, 0, 1],
[0, 1, 1],
[0, 1, 0],
[0, 1, 0, 1]
15
Map[2][e][6]
Map[2][@][7]
[1, 1, 1, @],
[1, 0, 0, 1],
[0, 1, 1],
9,
1,

-

O ®©O ®© 0
-

IINONE n ;

1
—

[1, 0],
[1, 0]

15

-

O 0O OO
-

-

Map[2][1][e] = [
[1, e, 1, @],

[1, @, 0, 1],

[0, 1, 0, 1],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[2][1][21] = "NONE";

Map[2][1][2] = [
[1, o, 1, 0],

[1, @, 0, 0],

[0, 1, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1]
1

Map[2][1][3] = [
[1, 1, 1, o],
[0, 1, 0, 0],
[1, 1, 1],
[0, O, 1],
[0, 1, 0, 1]

15

Map[2][1][4]

Map[2][1][5]
[1, @, 0, 0],
[1, 1, o, @],

-

O 0O ®©
-

n NONE n ;
[



[0, 1, 0, 1],
[0, 1, 0, 1],
[0, 1, 0, 0]
15
Map[2][1][6] = [
[0, 1, 0, 1],

[1, @, 0, @],

[1, 1, o, @],

[0, 1, 0, 1],

[0, 1, 0, 1]
15

Map[2][1][7] = [
[6, @, 1, 1],

[0, 1, 0, 1],

[1, 0, 0, 0],

[1, 1, o, @],

[0, 1, 0, 1]
15

Map[2][2][e] = [
[1) 6) 0) 1])

[0, 1, 0, 1],

[1, @, 0, 1],

[0, 1, 0, 1],

[0, 0, 0, 1]
15

Map[2][2][1] = [
[e) 1) 0) 1])

[1, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 1]
15

Map[2][2][2] = [
[e.’ e) 1) e])

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1]
15

Map[2][2][3] = [
[1, o, @, @],
[1J 1) e.’ 1].’



[0, 1, O,

[1, 1, o,

[0, ©, O,
15

0],

11,
1]

Map[2][2][4] = [

[0, 1, O,
[1, e, o,
[1) 1)
[e.’ 1)
[1J 1.’

15

-

[
-

J

11,
0],
11,
0],
1]

Map[2][2][5] = [

[0, o, 1,
[@J 1)
[1) e)
1.’
1,

J

-

[1,
[0,
15
Map[2][2][6]
Map[2][2][7]
[1, 1, 1,
[e.’ e)
[@J 1.’
9,
1,

O ®©O ®© 0
-

J

J

[1,
(o,

15

-

O 0O OO
-

-

G]J
1],
0],
1]J
0]

0],
11,
1]J
0],
0]

IINONE " ;

Map[2][3][e] = [

[1, 1, 1,
[GJ 1)
[1J 1)
[e.! @_,
[GJ 1)
15
Map[2][3][1]
Map[2][3][2]
[1, o, 1,
[GJ 1)
[GJ 1.’
[1J e)
[GJ 1)
15

J

-

O ®© ®© 0
-

J

J

-

O 0O OO
-

J

G]J
0],
1],
1],
1]

0],
0],
1]J
0],
1]

IINONE n ;
[

Map[2][3][3] = [



[1, o, 1, 1],
[0, 0, 0, 1],
[0, 1, o, 1],
[1, o, o, 0],
[0, 1, o, @]

15

Map[2][3][4] = "NONE";

Map[2][3][5] = [ ,
[1.! e) e) e])

[0, 1, 0, 0],

[0, 0, 0, 1],

[0, 1, 0, 1],

[1, 1, 0, 0]
15

Map[2][3][6] = [
[e, 1, e, 1],

[1, 0, 0, 0],

[0, 1, 0, 0],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[2][3][7] = [
[6, @, 1, @],

[1, 1, 0, 1],

[0, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0]
15

Map[2][4][e] = [
[1) @J e) 0])

[1, 1, o, 1],

[0, 1, 0, 0],

[1, 1, o, 1],

[0, 0, 0, 1]
15

Map[2][4][1] = [
[e) 1) e) 1])

[1, o, o, 0],
[1, 1, o, 1],
[0, 1, o0, @],
[1, 1, o, 1]

15



Map[2][4][2] = [
[e) e) 0) e])

[0, 1, 0, 1],

[0, 1, 0, @],

[0, 1, 0, 1],

[1, ©, 0, 0]
15

Map[2][4][3] = [
[e.’ 1) e) 1])

[0, @, 0, 0],

[0, 1, 0, 1],

[0, 1, 0, 0],

[0, 1, 0, 1]
15

Map[2][4][4] = [
[0, 1, e, @],

[0, 1, 0, 1],

[0, 0, 0, 0],

[0, 1, 0, 1],

[0, 1, 0, 0]
15

Map[2][4][5] = [
[6, @, 1, @],

[0, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0],

[1, 1, 0, 1]
15

Map[2][4][6] = "NONE";

Map[2][4][7] = [
[1) @J 1) 1])

[0, 1, 0, @],

[1, 1, o, 1],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[2][5][e] = [
[1, e, 1, 1],

[0, o0, 0, 1],
[0, 1, o0, 1],
[0, 0, 0, 0],
[0, 1, O, 1]



1

Map[2][5][1] = "NONE";

Map[2][5][2] = [
[1, o, 1, @],
[0, o, 0, 0],

[0, 1, 1],

[0, o, 1],

[1, 1, o, 9]

1

Map[2][5][3]

Map[2][5][4]
[1, o, 0, 1],
[1, o, o, 9],
[1, o, o],
[0, o, 9],
[1, o, 0, 1]

1

Map[2][5][5] = [
[0, o, 0, 0],

-

O 0O O
-

IINONE n ;

1l
—

-

O 0O ©®© 0
-

[0, 1, 0, 0],

[0, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0]
15

Map[2][5][6] = [
[6, 1, o, 1],

[0, 0, 0, 0],

[0, 1, 0, 0],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[2][5][7] = [
(e, 1, 1, @],

[0, 1, 0, 1],

[0, 0, 0, 0],

[0, 1, 0, 0],

[0, 0, 0, 1]
1

Map[2][e][e] = [
[1, 1, o, @],
[1, 1, o, 1],
[1, o, o, 1],



[@J 1) eJ 1])
[e) e) 0) e]
15
Map[2][6][1] = [
[e) 1) e} 1])

[1, 1, o, @],

[1, 1, o, 1],

[1, 0, 0, 1],

[0, 1, 0, 1]
15

Map[2][6][2] = [
[e) e) e) 0])

[0, 1, 0, 1],

[0, 0, 0, 0],

[0, 1, 0, 1],

[0, 0, 0, 1]
15

Map[2][6][3] = [
[e.’ 1.’ 1) e])

[0, @, 0, 0],

[0, 1, 0, 1],

[0, 8, 0, 0],

[0, 1, 0, 1]
15

Map[2][6][4] = "NONE";

Map[2][6][5] = [
[1J e) 1.’ 1])

[0, 0, 0, 0],

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 1]
1

Map[2][6][6] = "NONE";

Map[2][6][7] = [
[1.) @: 1) @],

[1, 1, o, @],

[0, 1, 0, 1],

[0, 8, 0, 0],

[0, 1, 0, 0]
15

Map[2][7][e] = [
[1J e) 1.’ 1].’



[1, 0, 0, 1],

[0, 1, 0, 1],

[0, 8, 0, 0],

[1, 1, 0, 0]
15

Map[2][7][1] = "NONE";

Map[2][7][2] = [
[1, @, @, 1],

[0, 8, 0, 0],

[1, @, 0, 1],

[1, 0, 0, 0],

[1, 0, 0, 1]
15

Map[2][7][3] = [
[e) e) 0) 1])

[1, 1, o, @],

[0, 0, 0, 0],

[0, 1, 0, 1],

[0, 0, 0, 0]
15

Map[2][7][4] = [
[e.’ 1) e) 1])

[0, @, 0, 1],

[1, 1, o, @],

[0, 8, 0, 0],

[0, 1, 0, 1]
15

Map[2][7][5] = [
[e, 1, e, 1],

[0, 1, 0, 1],

[0, 0, 0, 1],

[1, 1, 0, 0],

[0, 8, 0, 0]
15

Map[2][7][6] = [
[6, 1, o, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 0, 0, 1],

[1, 1, 0, 0]
15

Map[2][7][7] = [
[GJ e) 1.’ 1].’



[0, 1, o, 1],
[1, 1, o, o],
[6, 1, o, 1],
[0, 0, 0, 0]

15

Map[3][e][e] = [
[1.’ e) e) 1])

[0, 0, 0, 1],

[0, 1, 0, 1],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[3][@][1] = [
[1, e, 1, @],

[0, 0, 0, 1],

[0, 1, 0, 1],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[3][@][2] = [
[1, @, 0, @],

[0, 1, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 0]
15

Map[3][@][3] = [
[1J e) 1.’ @].’

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 0],

[0, 0, 0, 1]
1

Map[3][@][4] = [
[1) e) 1) e])

[1, 0, 0, 1],

[0, 1, 0, 0],

[0, 0, 0, 1],

[0, 1, 0, 1]
15

Map[3][@][5] = [



[1,

[0,

[0,

[0,

[0,
1

-

P PR R PR
-

O 000 ®
-

-
- -

-
-

J J

0],
11,
1],
0],
1]

Map[3][@1[6] = "NONE";
Map[3][e][7] = [

[1, 1, o,

[1,

[0,

[1,

[1,
15

J

[
-

-

e.’
1,
9,
1.’

11,
1]J
1],
0],
0]

Map[3][1][e] = [

[0, 1, O,
[1, o, o,
[e.’ 1)
[GJ e.’
[@) 1)
1
Map[3][1][1]
Map[3][1][2]
[0, 1, 0,
[1,
(o,
[0,
[1,
15

-

O 0O O
-

J

J

-

O 0O ®© 0
-

0_,
1,
1,
0.’

)

1],
1],
11,
1],
1]

11,
G]J
1],
11,
1]

"NONE";

Map[3][1][3] = [

[1, 1, O,
[GJ 1.’
[1) 1)
[e.’ e)
[GJ 1.’
15

J

-

[
-

J

11,
0],
1],
11,
1]

Map[3][1][4] = "NONE";
Map[3][1][5] = [

[0, 0, 0,
[0, 1, o,
[1, 1, o,
[1, 1, o,

1],
11,
G]J
1],



[1, @0, @, 1
15 ]
Map[3][1][6] = [
[1) e) 1.’ @].’

[1, 1, 0, 0],

[1, 1, o, 1],

[1, 0, 0, 1],

[0, 1, 0, 1]
15

Map[3][1][7] = [
[@J 1) 1) e])

[1, 1, o, 1],

[1, 0, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0]
15

Map[3][2][e] = [
[e.’ e) 1) 1].’

[0, 1, 0, 1],

[1, 0, 0, 0],

[0, 1, 0, 1],

[0, 0, 0, 0]
15

Map[3][2][1] = [
[1, e, 1, @],

[1, 0, 0, 0],

[0, 1, 0, 1],

[0, 8, 0, 0],

[0, 1, 0, 1]
15

Map[3][2][2] = [
[6, 1, o, @],

[0, 1, 0, 1],

[1, 0, 0, 0],

[0, 1, 0, 1],

[0, 1, 0, 1]
15

Map[3][2][3] = [
[0, 0, 0, 1],
[1, 1, o, 1],
[e, 1, o, o],
[1, 1, o, 1],



[@J e) e.’ 1]
15
Map[3][2][4] = [
[1) e) 1.’ @].’

[1, @, 0, 0],

[0, 1, 0, 0],

[0, 0, 0, 1],

[0, 1, 0, 0]
15

Map[3][2][5] = [
[0, 1, 0, 0],
[0, 0, 0, 1],
[0, 1, 1],
[0, 1, 0],
[1, 1, @, 1]

15

Map[3][2][6]

Map[3][2][7]
[1, 1, o, 1],
[GJ 3 1]J
[0, 1],
[1, e],
[0, 0]

15

-

O O OO
-

IINONE n ;

|
—

[ O I
-

-

e.’
1,
9,
1.’

Map[3][3][e] = [
[1J 1) e.’ 1])

[0, 1, 0, 0],

[1, 1, o, 1],

[0, 0, 0, 1],

[0, 1, 0, 1]
1

Map[3][3][1] = "NONE";

Map[3][3][2] = [
[GJ 1: @J 1]:

[0, 1, 0, @],

[0, 1, 0, 1],

[1, @, 0, 0],

[0, 1, 0, 1]
15

Map[3][3][3] = [
[6, 1, 1, 1],
[0, @, 0, 1],



[0, 1, 0, 1],
[1, 0, 0, 0],
[0, 1, 0, 0]
15
Map[3][3]1[4]
Map[3][3][5]
[0, @, 0, 1],
[0, 1, 0, 1],
[1, o, 0],
1.’
1,

"NONE";

[1, 1],
[0, » 0]
15
Map[3]1[3][6] = [
[1, @, 1, 0],

-

©O 0O O
-

[1, @, 0, 0],

[1, 1, o, 1],

[0, 1, 0, 0],

[1, 1, 0, 1]
1

Map[3][3][7] = [
[@) 1) 0) 0])

[1, 1, o, 1],

[0, @, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 0]
15

Map[3][4][e] = [
[0, o, @, 1],

[0, 1, 0, 1],

[0, 0, 0, 0],

[0, 1, 0, 1],

[0, 6, 0, 0]
15

Map[3][4][1] = [
[1, e, 1, @],

[0, 0, 0, 0],

[0, 1, 0, 1],

[0, 8, 0, 0],

[0, 1, 0, 1]
15

Map[3][4][2] = [
[GJ e) e.’ @].’



[0, 1, 0, 1],

[0, 0, 0, 1],

[1, 1, o, @],

[0, 0, 0, 0]
15

Map[3][4][3] = [
[1, o, 1, 0],

[0, 0, 0, 1],

[1, 1, 0, 0],

[0, 8, 0, 0],

[1, 1, 0, 1]
15

Map[3][4][4] = [
[1, @, 0, 0],

[1, 0, 0, 0],

[0, 0, 0, 0],

[1, 0, 0, 1],

[1, 0, 0, 0]
1

Map[3][4][5] = [
[0, 1, 0, 0],
[0, 0, 0, 1],
[0, 1, 1],
[1, o, 0],
[1, 1, @, 1]

15

Map[3][4][6]

Map[3][4][7]
[0, 1, 1, 1],
[0, 1, 0, 0],
[1, 1, 1],
[0, O, 1],
[0, 1, 1]

15

-

O 0O OO
-

n NONE n ;

-

O ®©O ©®© 0
-

-

Map[3][5][e] = [
[e, 1, 1, 1],

[0, 0, 0, 1],

[0, 1, 0, 1],

[0, 8, 0, 0],

[0, 1, 0, 1]
15

Map[3][5][1] = "NONE";



Map[3][5][2] = [
[0, 1, 0, 1],
[0, 0, 0, 0],
[0, 1, 1],
[0, O, 1],
[1, 1, @, 0]

15

Map[3][5][3]

Map[3][5][4]
[0, 0, 1, 1],
[0, @, 0, 0],
[1, 1, 1],
[0, O, 0],
[0, 1, 0, 1]

15

Map[3][5][5] = [
[0, 0, 0, 0],

-

-

O 0O OO0

"NONE";

-

©O 0O 0O
-

[0, 1, 0, 1],

[1, o, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1]
1

Map[3][5][6] = [
[1J e) 1) e])

[1, o, 0, 1],

[0, 1, 0, 1],

[1, 0, 0, 1],

[0, 1, 0, 1]
15

Map[3][5][7] = [
[1) 1) e) 0])

[0, 1, 0, 1],

[0, @, 0, 0],

[0, 1, 0, 0],

[0, 0, 0, 1]
15

Map[3][6][e] = [
[1, @, 0, 1],

[0, 1, o, 1],
[0, 0, 0, 0],
[1, 1, o, o],
[0, 1, o, O]



15

Map[3][6][1] = [

[1, o, 1,
[GJ e)
[1) 1)
1,
1.’

J

-

[0,
[0,
15

-

O ®©O ®© 0

J

G]J
0],
0],
0],
1]

Map[3][6][2] = [

[0, 0, O,
[1) e)
[1J e)
[1.’ 0_,
[@J e)
15

J

-

-

©O 0O 0O

J

G]J
1],
0],
1]J
0]

Map[3][6][3] = [

[1, 1, o,
[0, o, o,
[e.’ 1)
[GJ e)
[@J 1)
1
Map[3][6][4]
Map[3][6][5]
[0, 1, 1,
[0,
(o,
[1,
[0,
15
Map[3][6][6]
Map[3][6][7]
[0, 1, O,
[1J 1)
[e.’ 1)
[GJ e.’
[e) 1)
1

-

O 0O O
-

J

J

-

O 0O ®© 0
-

0_,
1,
9,
1.’

)

J

-

©O 0O 0O
-

-

0],
0],
11,
0],
1]

1]
0]
1]
1]
1]

- - - -

1]
0]
1]
0]
0]

- - - -

"NONE";

"NONE";

Map[3][7][e] = [

[e) 1) 1)
[1, o, o,
[GJ 1) e.’

11,
1],
1],



[0, @, 0, 0],
[1, 1, @, 0]
15
Map[3][7][1]
Map[3][7][2]
[0, 0, 1, 1],
[0, 1, 0, 0],
[0, 1, 1],
[0, 1, 1],
[0, 1, 0, 1]
15
Map[3][7][3] = [
[0, 0, 1, 0],

"NONE";

1 1l
—

-

[
-

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 1, 0, 1],

[1, 1, 0, 1]
15

Map[3][7][4] = [
[1, o, 1, @],

[0, 1, 0, 1],

[0, 1, 0, 1],

[0, 1, 1, 0],

[0, 1, 0, 1]
15

Map[3][7][5] = [
[1J e) 1.’ e])

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1],

[1, 1, 0, 0]
1

Map[3][7][6] = [
[1) 6) 1) 0])

[1, 1, o, @],

[0, 1, 0, 1],

[1, 1, o, @],

[0, 1, 0, 1]
15

Map[3][7][7] = [
[0, 1, 1, o],
[0, 1, o, 1],
[1, 1, e, o],



[@) 1) eJ 1])
[0, 0, 0, @]
15

chooseMap[0][0][@0]
chooseMap[0][0][1]
chooseMap[0][0][2]
chooseMap[0][@][3]
chooseMap[0][0][4]
chooseMap[@][0][5]
chooseMap[0@][@][6]
chooseMap[0][0][7]

chooseMap[0][1][9]
chooseMap[0][1][1]
chooseMap[0][1][2]
chooseMap[0][1][3]
chooseMap[0][1][4]
chooseMap[0][1][5]
chooseMap[0][1][6]
chooseMap[0][1][7]

chooseMap[0][2][9]
chooseMap[0][2][1]
chooseMap[0][2][2]
chooseMap[0][2][3]
chooseMap[0][2][4]
chooseMap[0][2][5]
chooseMap[0][2][6]
chooseMap[0][2][7]

chooseMap[0][3][@0]
chooseMap[0][3][1]
chooseMap[0][3][2]
chooseMap[0][3][3]
chooseMap[0][3][4]
chooseMap[0][3][5]
chooseMap[0][3][6]
chooseMap[0][3][7]

[0, 2
[2, 2
[ZJ 2.’
[1, 2
[2, 2
[2, 2

"NONE" ;

[3) e)

[2J 2:

"NONE";

[3) 1)
[0, 2,

"NONE";

[3) 1)
[2J 1)
[2) 1)

[1, 4
[2, 4
[2) 4,
[0, 2
[2, 4
[2, 4

"NONE";

[3, 2,

[0, 4,

" NONE ",

[3) 3)
[11 3)

" NONE ",

[2) 4:
[3) 2)
[1) 3)

2];
1];
0];
515
4];
315

515
1];

0];
41;

315
6];
515

2];
1];
e];
515
4];
315

515
1];

0];
515

2];
715
71;



chooseMap[0][4][9]
chooseMap[0][4][1]
chooseMap[0][4][2]
chooseMap[0][4][3]
chooseMap[0][4][4]
chooseMap[0][4][5]
chooseMap[0][4][6]
chooseMap[0][4][7]

chooseMap[@][5][@]
chooseMap[0][5][1]
chooseMap[0][5][2]
chooseMap[@][5][3]
chooseMap[0][5][4]
chooseMap[0][5][5]
chooseMap[@][5][6]
chooseMap[0][5][7]

chooseMap[0][6][0]
chooseMap[0][6][1]
chooseMap[0][6][2]
chooseMap[0][6][3]
chooseMap[0][6][4]
chooseMap[0][6][5]
chooseMap[0][6][6]
chooseMap[0][6][7]

chooseMap[0][7][@]
chooseMap[0][7][1]
chooseMap[0][7][2]
chooseMap[0][7][3]
chooseMap[0][7][4]
chooseMap[0][7][5]
chooseMap[0][7][6]
chooseMap[0][7]1[7]

chooseMap[1][@][@]
chooseMap[1][0][1]
chooseMap[1][0][2]
chooseMap[1][@][3]
chooseMap[1][0][4]
chooseMap[1][@][5]
chooseMap[1][0][6]

[0, 4, 2];
[2, 6, 1];
[2, 6, @];
[1, 6, 5];
[3, 5, 515
[0, 4, 5];
"NONE";

[2, 3, 6];

[1, 5, 2];
"NONE";

[1, 7, 2];
"NONE";

[0, 5, 6];
[0, 5, 7];
[2, 7, 6];
[1, 7, 5];

[0, 6, 2];
[0, 7, 4];
[0, 7, 5];
[0, 6, 3];
"NONE";

[1, 6, 7];
"NONE";

[2, 7, 4];

[1, 7, 2];
"NONE";

[0, 7, 6];
[e, 7, 71;
[3, 6, 7];
[3, 5, 7];
[2, 5, 6];
[2, 5, 5];

[0, 2, 2];
[0, 2, 1];
[1, 2, O];
[1, 1, 0];
[2, 0, 0];
[2, 6, 1];
"NONE" ;



chooseMap[1][0][7]

chooseMap[1][1][9]
chooseMap[1][1][1]
chooseMap[1][1][2]
chooseMap[1][1][3]
chooseMap[1][1][4]
chooseMap[1][1][5]
chooseMap[1][1][6]
chooseMap[1][1][7]

chooseMap[1][2][@]
chooseMap[1][2][1]
chooseMap[1][2][2]
chooseMap[1][2][3]
chooseMap[1][2][4]
chooseMap[1][2][5]
chooseMap[1][2][6]
chooseMap[1][2][7]

chooseMap[1][3][@]
chooseMap[1][3][1]
chooseMap[1][3][2]
chooseMap[1][3][3]
chooseMap[1][3][4]
chooseMap[1][3][5]
chooseMap[1][3][6]
chooseMap[1][3][7]

chooseMap[1][4][9]
chooseMap[1][4][1]
chooseMap[1][4][2]
chooseMap[1][4][3]
chooseMap[1][4][4]
chooseMap[1][4][5]
chooseMap[1][4][6]
chooseMap[1][4][7]

chooseMap[1][5][@]
chooseMap[1][5][1]
chooseMap[1][5][2]
chooseMap[1][5][3]
chooseMap[1][5][4]

[3, 0, 5];

[1, 3, 2];

"NONE";

[3, 1, 0];
[0, 2, 5];

"NONE" ;

[3, 1, 3];
[2, @, 3];
[2, 0, 4];

[1, 4, 2];
[0, 0, 1];
[3, 0, 0];
[0, 2, 5];
[1, 3, 31;
[1, 2, 3];

"NONE";

[3, 2, 5];

[0, 4, 1];

"NONE";

[3, 3, @];
[1, 3, 5];

"NONE";

[2, 4, 2];
[0, 1, 6];
[3, 1, 5];

[0, 4, 2];
[1, 5, O];
[1, 4, o];
[3, 1, 2];
[3, 2, 2];
[3, 3, 2];

"NONE" ;

[2, 3, 6];

[1, 5, 2];

"NONE" ;

[1, 7, 2];

"NONE" ;

[0, 5, 6];



chooseMap[1][5][5]
chooseMap[1][5][6]
chooseMap[1][5][7]

chooseMap[1][6][@]
chooseMap[1][6][1]
chooseMap[1][6][2]
chooseMap[1][6][3]
chooseMap[1][6][4]
chooseMap[1][6][5]
chooseMap[1][6][6]
chooseMap[1][6][7]

chooseMap[1][7][@]
chooseMap[1][7][1]
chooseMap[1][7][2]
chooseMap[1][7][3]
chooseMap[1][7][4]
chooseMap[1][7]1[5]
chooseMap[1][7][6]
chooseMap[1][7]1[7]

chooseMap[2][@][@]
chooseMap[2][@][1]
chooseMap[2][0][2]
chooseMap[2][0][3]
chooseMap[2][0][4]
chooseMap[2][0][5]
chooseMap[2][0][6]
chooseMap[2][0][7]

chooseMap[2][1][@]
chooseMap[2][1][1]
chooseMap[2][1][2]
chooseMap[2][1][3]
chooseMap[2][1][4]
chooseMap[2][1][5]
chooseMap[2][1][6]
chooseMap[2][1][7]

chooseMap[2][2][@]
chooseMap[2][2][1]
chooseMap[2][2][2]

[@) 5)
[0,
[3) 3)

w
-

[0, 6
[0, 6
[31 6)
[0, 4

"NONE";

[1J 6.’

"NONE" ;

[2, 7,

[1) 7)

"NONE";

[e, 7,
[0, 7
[0, 6
[3) 6,
[2, 7
[2, 7

[0, 2
[0, 2
[1J 2)
[1, 1
[2, ©
[2) @,

[ "NONE"

[3J @,

[1) 1)

" NONE ",

[@) @,
[@) 2)

" NONE ",

[2) 9,
[21 @,
[2) 1)

[@) @,
[e) 9,
[@J @,

7]1;
715
515

2];
1];
0];
315

71;
4];
2];

6];
2];
315
2];
2];
315

2];
1];
e];
e];
0];
1];
15

515

2];

515
4];

2];
315
515

2];
1];
41;



chooseMap[2][2][3]
chooseMap[2][2][4]
chooseMap[2][2][5]
chooseMap[2][2][6]
chooseMap[2][2][7]

chooseMap[2][3][@]
chooseMap[2][3][1]
chooseMap[2][3][2]
chooseMap[2][3][3]
chooseMap[2][3][4]
chooseMap[2][3][5]
chooseMap[2][3][6]
chooseMap[2][3][7]

chooseMap[2][4][9]
chooseMap[2][4][1]
chooseMap[2][4][2]
chooseMap[2][4]1[3]
chooseMap[2][4][4]
chooseMap[2][4][5]
chooseMap[2][4][6]
chooseMap[2][4][7]

chooseMap[2][5][@]
chooseMap[2][5][1]
chooseMap[2][5][2]
chooseMap[2][5][3]
chooseMap[2][5][4]
chooseMap[2][5][5]
chooseMap[2][5][6]
chooseMap[2][5][7]

chooseMap[2][6][@]
chooseMap[2][6][1]
chooseMap[2][6][2]
chooseMap[2][6][3]
chooseMap[2][6][4]
chooseMap[2][6][5]
chooseMap[2][6][6]
chooseMap[2][6][7]

chooseMap[2][7][9]

[3) 2)
[1) 3)
[3) 0)

" NONE ",

[3) 2)

[0, 4,

"NONE";

[e) @,
[1J 3)

"NONE" ;

[eJ 1)
[@J 1)
[2) 3)

[3, 4
[1, 5
[3) e)
[3, 1
[3, 2
[1, 4

"NONE";

[21 3)

[1, 5,

" NONE ",

[1) 5:

"NONE";

[@J 5:
[0, 3
[@) 3:
[3, 3
[0, 6
[0, 6
[91 7:
[0, 4

"NONE";

[11 6:

"NONE" ;

[3, 4,

[1J 7:

315
315
71;

515
1];

315
515

7]
6];
515

e];
0];
2];
2];
2];
7]

6];
2];
4]1;
41;
7]1;
6];
515
2];
1];
6];
4]1;
71;

515

2];



chooseMap[2][7][1] = "NONE";

chooseMap[2][7][2] = [0, 7, 2];
chooseMap[2][7]1[3] = [3, 4, 2];
chooseMap[2][7][4] = [3, 5, 2];
chooseMap[2][7]1[5] = [2, 6, 2];
chooseMap[2][7][6] = [3, 6, 3];
chooseMap[2][71[7] = [2, 5, 5];
chooseMap[3][@][@] = [1, 2, 2];
chooseMap[3][0][1] = [2, 2, 1];
chooseMap[3][@][2] = [1, 1, 5];
chooseMap[3][0][3] = [1, 2, 5];
chooseMap[3][@][4] = [2, 2, 4];
chooseMap[3][@][5] = [2, @, 1];
chooseMap[3][@][6] = "NONE";

chooseMap[3][0][7] = [3, 0, 5];
chooseMap[3][1][@] = [1, 1, 2];
chooseMap[3][1][1] = "NONE";

chooseMap[3][1][2] = [@, 0, 5];
chooseMap[3][1][3] = [0, 2, 4];
chooseMap[3][1][4] = "NONE";

chooseMap[3][1][5] = [1, 1, 8];
chooseMap[3][1][6] = [2, 1, 6];
chooseMap[3][1][7] = [2, 1, 5];
chooseMap[3][2][@] = [1, 4, 2];
chooseMap[3][2][1] = [2, 4, 1];
chooseMap[3][2][2] = [@, @, 4];
chooseMap[3][2][3] = [1, 4, 5];
chooseMap[3][2][4] = [2, 4, 4];
chooseMap[3][2][5] = [1, 1, 8];
chooseMap[3][2][6] = "NONE";

chooseMap[3][2]1[7] = [3, 2, 5];
chooseMap[3][3][@] = [0, 4, 1];
chooseMap[3][3][1] = "NONE";

chooseMap[3][3][2] = [0, 0, 3];
chooseMap[3][3][3] = [1, 3, 5];
chooseMap[3][3][4] = "NONE";

chooseMap[3][3]1[5] = [3, 3, 7];
chooseMap[3][3][6] = [3, 2, 7];



chooseMap[3][3][7] = [2, 3, 5];

chooseMap[3][4][@] = [1, 6, 2];
chooseMap[3][4][1] = [2, 6, 1];
chooseMap[3][4][2] = [@, 5, 5];
chooseMap[3][4][3] = [©, 5, 6];
chooseMap[3][4][4] = [3, 4, 4];
chooseMap[3][4][5] = [1, 4, 7];
chooseMap[3][4][6] = "NONE";

chooseMap[3][4][7] = [2, 3, 6];
chooseMap[3][5][@] = [1, 5, 2];
chooseMap[3][5][1] = "NONE";

chooseMap[3][5][2] = [1, 5, 4];
chooseMap[3][5][3] = "NONE";

chooseMap[3][5][4] = [0, 5, 6];
chooseMap[3][5][5] = [1, 7, 7];
chooseMap[3][5][6] = [2, 7, 6];
chooseMap[3][5][7] = [3, 3, 5];
chooseMap[3][6][@] = [@, 7, 3];
chooseMap[3][6][1] = [0, 7, 4];
chooseMap[3][6][2] = [3, 6, 2];
chooseMap[3][6][3] = [0, 4, 3];
chooseMap[3][6][4] = "NONE";

chooseMap[3][6][5] = [1, 6, 7];
chooseMap[3][6][6] = "NONE";

chooseMap[3][6][7] = [3, 4, 5];
chooseMap[3][7][@] = [1, 7, 2];
chooseMap[3][7][1] = "NONE";

chooseMap[3][7][2] = [@, 7, 6];
chooseMap[3][7]1[3] = [0, 7, 7];
chooseMap[3][7]1[4] = [3, 6, 7];
chooseMap[3][7]1[5] = [3, 5, 7]1;
chooseMap[3][7][6] = [2, 5, 6];
chooseMap[3][7]1[7] = [2, 5, 5];

/>I<
* Very big function that find optimal way
* from one cell to other using bfs and non-
* optimal dfs.
* Function findRoad(from, to, direction)



* return string that has format "FFRFLF"
with movements from first cell to second.

*

*

Can works very Llong time with big ranges.

* NOTE: there using div(n, m) function for
* division n on m.

*/

function div(val, by) {
return (val - val % by) / by;

}

var mapGraph = [];

for (var 1 = 0; 1 < 8 * 8; i++) {
mapGraph = [];
}
mapGraph[@ + @ * 8] = [2, 1, 8];
mapGraph[1 + @ * 8] = [2, 0, 2];
mapGraph[2 + @ * 8] = [3, 1, 3, 10];
mapGraph[3 + @ * 8] = [2, 2, 4];
mapGraph[4 + © * 8] = [2, 3, 5];
mapGraph[5 + @ * 8] = [2, 4, 13];
mapGraph[6 + @ * 8] = [0];
mapGraph[7 + @ * 8] = [1, 15];
mapGraph[@ + 1 * 8] = [2, 0, 16];
mapGraph[1 + 1 * 8] = [9];
mapGraph[2 + 1 * 8] = [2, 2, 18];
mapGraph[3 + 1 * 8] = [1, 19];
mapGraph[4 + 1 * 8] = [9];
mapGraph[5 + 1 * 8] = [3, 5, 14, 21];
mapGraph[6 + 1 * 8] = [2, 13, 15];
mapGraph[7 + 1 * 8] = [2, 7, 14];
mapGraph[@ + 2 * 8] = [2, 8, 17];
mapGraph[1 + 2 * 8] = [2, 16, 18];
mapGraph[2 + 2 * 8] = [3, 10, 17, 26];
mapGraph[3 + 2 * 8] = [3, 11, 20, 27];
mapGraph[4 + 2 * 8] = [2, 19, 21];
mapGraph[5 + 2 * 8] = [3, 13, 20, 29];
mapGraph[6 + 2 * 8] = [9];



mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph|[3
mapGraph[4
mapGraph|[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph|[2
mapGraph|[3
mapGraph[4
mapGraph[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph[ 3
mapGraph[4
mapGraph[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph[ 3
mapGraph[4
mapGraph|[5
mapGraph[6
mapGraph[7

mapGraph[©
mapGraph[1
mapGraph[2
mapGraph[ 3
mapGraph[4

+ + 4+ + + + + + + + 4+ + + + + + + + 4+ + + + + + + + 4+ + + + + +
OO O

+ + + + +

w w w w w w w w

e T R S i

* ¥ X X X ¥ ¥ *

Ul U1 U1 U1 U1 U1 U1 Ul

N NN NN

* X ¥ X X X ¥ ¥

* ¥ X X X ¥ ¥ *x

* ¥ ¥ X * ¥ ¥ *

* ¥ ¥ % ¥

8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]
8]
8]
8]

8]
8]
8]
8]
8]

[1, 31];

[1, 32];
[0];

[2, 18,
[1, 19];
[0];

[3, 21,
[2, 29,
[3, 23,

[3, 24,
[2, 32,
[4, 26,
[2, 34,
[3, 35,
[3, 29,
[e];

[1, 31];

[1, 32];
[e];

[2, 34,
[0];

[2, 36,
[4, 37,
[2, 45,
[2, 46,

[2, 49,
[2, 48,
[4, 42,
[2, 50,
[e];

[1, 45];
[e];

[2, 47,

[1, 48];
[0];

[2, 50,
[3.’ 51)
[2, 59,

347;

30, 371;
3115
30, 39];

33, 40];
341;

33, 35, 42];
36];

37, 447;

36, 45];

50];

45];
44, 46, 53];
471;
55];

56];
50];
49, 51, 58];
591];

63];

59];
58, 60];
61];



mapGraph[5 + 7 * 8] = [2, 60, 62];
mapGraph[6 + 7 * 8] = [2, 61, 63];
mapGraph[7 + 7 * 8] = [2, 55, 62];
var mapBfs = [];

for (var i = 9; i <= 63; i++) {
mapBfs[i] = -1;

}

var queue = [];

var queuelast = 1;

function search(cell, width) {
for (var i = 1; i <= mapGraph[cell][0]; i++) {
if (mapBfs[mapGraph[cell][i]] == -1) {
queue[queuelLast] = mapGraph[cell][i];
mapBfs[mapGraph[cell][i]] = width + 1;
queuelLast++;
}
}
}

function bfs(cell) {
var i = 9;
queue[0] = cell;
mapBfs[cell] = 0;
while (i != queuelLast) {
search(queue[i], mapBfs[queue[i]]);
it++;
}
}

function bfsClear() {
for (var i = 9; i < 8 * 8; i++) {
mapBfs[i] = -1;
queue = [];
queuelLast = 1;
}
}

function dfs(cell, to, range) {
if (range != 0) {
for (var i = 1; i <= mapGraph[cell][@]; i++) {
road = dfs(mapGraph[cell][i], to, range - 1);



if (road != false) {
if (cell < 10)
return '0' + cell +
return cell + ' ' + road;

}

}
} else {

if (cell == to) {
if (cell < 10)
return '0' + cell;
return cell;
} else {
return false;

}

+ road;

}

return 9;

}

function findRoad(from, to, direction) {
bfs(from);
var range = mapBfs[to];
bfsClear();
var badRoad = dfs(from, to, range);
var goodRoad = [];
for (var i = 9; i < (badRoad.length + 1) / 3; i++) {
goodRoad[i] = [];
goodRoad[i][@] = div(+(badRoad[i * 3] + badRoad[i * 3 + 1]), 8);
goodRoad[i][1] = (+(badRoad[i * 3] + badRoad[i * 3 + 1]) % 8);
}
var result
for (var i = 1; i < goodRoad.length; i =i + 1 - 1) {
if (goodRoad[i][1] == goodRoad[i - 1][1] - 1) {
if (direction == 2) {
result += "F";

nn,
)

i++;
continue;
}
if (direction == 1) {
result += "R";
direction = (direction + 1) % 4;
continue;

}
if (direction == 3) {



result += "L";
direction = (d
continue;

}

if (direction ==

result += "RR";

irection + 3) % 4;

0) {

J

direction = (direction + 2) % 4;

continue;

}
¥
if (goodRoad[i][1]
if (direction ==
result += "F";
i++;
continue;
¥
if (direction ==
result += "R";

= goodRoad[i - 1][1] + 1) {
0) {

3) {

direction = (direction + 1) % 4;

continue;

}
if (direction ==
result += "L";

1A

direction = (direction + 3) % 4;

continue;

}
if (direction ==
result += "RR";

2) A{

direction = (direction + 2) % 4;

continue;

}
}
if (goodRoad[i][0]
if (direction ==
result += "F";
i++;
continue;
}
if (direction ==
result += "R";
direction = (di
continue;

= goodRoad[i - 1][0] - 1) {
3) {

2) A{

rection + 1) % 4;



}

if (direction == 0) {
result += "L";
direction = (direction + 3) % 4;
continue;

}

if (direction == 1) {
result += "RR";
direction = (direction + 2) % 4;
continue;

}
if (goodRoad[i][@] ==
if (direction == 1)
result += "F";

goodRoad[i - 1][0] + 1) {
{

i++;
continue;

¥

if (direction == 0) {
result += "R";
direction = (direction + 1) % 4;
continue;

}

if (direction == 2) {
result += "L";
direction = (direction + 3) % 4;
continue;

¥

if (direction == 3) {
result += "RR";
direction = (direction + 2) % 4;
continue;

}

¥

return result;

var
var
var
var

var

pi = 3.1415926535897931;

d = 8.25; //8.7; //diameter of wheel, cm
1 = 17.5; // base of robot

degInRad = 180 / pi;

alpha = 0;



var readGyro = brick.gyroscope().read

function readYaw() {
return -readGyro()[6];

}

var fullTurn = 4 * 87; // from experimets. Not 360 degrees, but ....

//KHonku
var stopKey = KeysEnum.Esc;
var startKey = KeysEnum.Left;

//0uoo
var led = brick.led();

/ /momopul
var mLeft = brick.motor(M3).setPower;
var mRight = brick.motor(M4).setPower;

//cencopvr UK
irLeft = brick.sensor(A2).read;
irRight = brick.sensor(Al).read;

//oamuuxu ceema
lightLeft = brick.sensor(A5).read;
lightRight = brick.sensor(A6).read;

//Cencop US

usForward = brick.sensor(D2).read;

usBack = brick.sensor(D1).read;

/ /3HKOO€epbl

var elLeft = brick.encoder(E3);

var eRight = brick.encoder(E4);

var cpr = 374; //560; //374; // Koauuwecmeo cucHanio8 Ha 000pom

//Onuna xnemku
var celllLength = 35 * cpr / (pi * d);

//116[)6()17[)6()6.76/1116 Memooa HANCAMUs KAAGUULU
if (o) {

var key = 0;

function wasPressed(_key) {



key = 0;

if (brick.keys().wasPressed(_key)) {
key = _key;
return 1;

} else {
return O;

var direction_angle = 0; // absolute angle of direction movement
var directionOld = ©;

led.red();

eLeft.reset();
eRight.reset();

var el = elLeft.readRawData();
var er = eRight.readRawData();
mLeft(9);
mRight(9);

print("Start");

//uHuyuanuzayus u Kaioposka 2upockona
print("gyro initialaize...");
brick.gyroscope().calibrate(4000);
script.wait(4000);
script.wait(1000);

var v = 20; // velocity

var ex = 0;

var ey = 0;

var enclLeftOld = 9;
var encRightOld = 0;
var enclLeft = 0;

var encRight = 0;
var n = 0;

var ldata = [];

var edata = [];



/ / guiyucienue abconommo2o yeaa OnHoOCumelbHO HAYaJlbHO20 NOJIOHCEHUA
function angle() {

var sgn = 0,

var _direction = readYaw(); // mgrad

var dtDirection = _direction - directionOld;

sgn = direction0ld == @ ? © : directionOld /
Math.abs(direction0ld);
n += sgn * Math.floor(Math.abs(dtDirection / 320000));

direction_angle = _direction + n * 360000;
directionOld = _direction;

}

var t = 0;

print("Run, robot, run!");

// Oenaem npenviéanue OCHOBHOU NpocpamMmuvl ¢ uacmomou 2001y, umooOw
nocuumams abCONOMHBIU Y201 C SUPOCKONA

var mtimer = script.timer(50);
mtimer.timeout.connect(angle);

//nosopom ma yeon no eupockony
function turnDirection(_angle, _v) {
_angle = _angle * 1000; //toMGrad
var _vel = v == undefined ? 10 : _v;
var angleOfRotate = _angle - direction_angle;
print("ar=" + angleOfRotate);
var sgn = angleOfRotate == @ ? © : angleOfRotate / Math.abs(
angleOfRotate);
mLeft(_vel * sgn);
mRight(-_vel * sgn);
while (Math.abs(angleOfRotate = _angle - direction_angle) > 20000)

script.wait(50);
}
brick.motor(M3).forceBreak(500);
brick.motor(M4).forceBreak(500);
script.wait(500);

¥
black = false;



Z = 0;
// I7p0€30 6 IlC’pE’O HA KoJjluuecmeo AdeekK _/?CE'EL CO CKopocmbio _Vv 6bIPABHUBAACH

no eupockony Ha yeon _dlpha

function forward(_alpha, _v, _kcell) {
eLeft.reset();
eRight.reset();
var _vel = v == undefined ? 10 : _v;
var u = 0;
var el = Math.abs(eLeft.readRawData());
var irLeftNorm = 0;
var irRightNorm = 0;
while (Math.abs(eLeft.readRawData()) < el + (_kcell * celllLength))

err_irLeft = irLeftNorm - irLeft();
u=-0.7 * (_alpha - readYaw() / 1000);

Z++;
edata[z] = elLeft.readRawData();
ldata[z] = (lightLeft() + lightRight()) / 2;

script.wait(5);

mLeft(_vel - u);

mRight(_vel + u);

script.wait(5);

if (usForward() < 7) {
break;

}
brick.motor(M3).forceBreak();

brick.motor(M4).forceBreak();
script.wait(300);
}
// /7[)()63() HCB(I(), ymoowl ynepembsCil 6 CMEHKY C YEelblo 6blpABHUBAHUS
function backward() {
mLeft(-35);
mRight(-35);
var elLOld = elLeft.readRawData();
var eR0Old = eRight.readRawData();
var el = elL0ld;
var er = eR0Old;

do {
elL0ld = el;
eR0Old = er;

script.wait(1000);



el
er
}
while (Math.abs(eLOld - el) > 200 & & Math.abs(eROld - er) > 200)
brick.motor(M3).forceBreak();
brick.motor(M4).forceBreak();
script.wait(300);
eLeft.reset();
eRight.reset();

eLeft.readRawData();
eRight.readRawData();

function FORWARD() {
forward(@, 35, 1);
script.wait(500);

}

function RIGHT() {

turnDirection(-fullTurn / 4, 37);

script.wait(500);

if (usBack() < 30) {
backward();
brick.gyroscope().calibrate(3000);
script.wait(3100);
forward(9, 35, 0.2);
script.wait(100);

} else {
brick.gyroscope().calibrate(3000);
script.wait(3000);

function LEFT() {

turnDirection(fullTurn / 4, 37);

script.wait(500);

if (usBack() < 30) {
backward();
brick.gyroscope().calibrate(3000);
script.wait(3100);
forward(9, 35, 0.2);
script.wait(100);

} else {
brick.gyroscope().calibrate(3000);



script.wait(3000);

}
}

function move_to_finish(way) {
print("Y00");
for (var i = 0; i < way.length - 1; i++) {
if (way[i] == "F") {
FORWARD( ) ;
if (myDirection == 0)
myCoords[1]++;
if (myDirection == 1)
myCoords[0]++;
if (myDirection == 2)
myCoords[1]--;
if (myDirection == 2)
myCoords[0]--;
continue;
}
if (way[i] == 'R") {
RIGHT();
myDirection = (myDirection + 1) % 4;
continue;
}
if (way[i] == "L") {
LEFT();
myDirection = (myDirection + 3) % 4;
continue;

var readCode = function() {
mLeft(0);
mRight(9);
var dl = direction_angle;

var i = 0;
var _alpha = 9;
var _vel = 25;
var u = 0;

// edem 00 KanuOpPOBOUHOU NUHUU



while ((lightLeft() < 90) && (lightRight() < 990)) {
u=-0.6 * (_alpha - readYaw() / 1000);
mLeft(_vel - u);
mRight(_vel + u);
script.wait(5);

_vel = 15;
var _encOne = 27; // ewiacneno umnepuyecku
encLeft = elLeft.readRawData();
encLeftOld = enclLeft;
var twoInPower = 8;
var numb = 0;
var count = 1;
var sv;
// cuumvieam 3Hauenuil 4x oOumos
while (count < 5) {
if (usForward() < 5) {
break;
}
u=-0.5* (_alpha - readYaw() / 1000);
mLeft(_vel - u);
mRight(_vel + u);
encLeft = elLeft.readRawData();
sv = lightRight();

// Mbl cHUmMmbledemM 3HAYEHUEe 66,7(12/‘{€pHlel JUHUSL C Yacmomou ()uc'ermusamm
_encOne
if (Math.abs(encLeft - encLeftO0ld) >= count * _encOne) {
count++;
if (sv > 90) {
numb += twoInPower;

}

twoInPower = twoInPower / 2;

}
script.wait(3);

}

return (numb);

}

var myCoords = [];



var myDirection;

function localization() {
var currentMap = [];
var sector = 0;
while (true) {
print(sector);
currentMap[sector] = [];
if (usForward() > 30)
currentMap[sector][9]
else
currentMap[sector][@] = 1;

1
o]
e

if (irRight() > 30)
currentMap[sector][1] = ©;
else
currentMap[sector][1] = 1;

if (usBack() > 30)
currentMap[sector][2] = ©;
else
currentMap([sector][2] = 1;

if (irLeft() > 30)
currentMap([sector][3] = ©;
else
currentMap[sector][3] = 1;

// End of scan
if (sector == 4)
break;

if (currentMap[sector][1] == 0) {
RIGHT();
FORWARD() ;

} else if (currentMap[sector][0] == 0) {
FORWARD() ;

} else if (currentMap[sector][3] == 0) {
LEFT();
FORWARD() ;

} else {
LEFT();
LEFT();



FORWARD( ) ;
}

sector++;

}

var collisions = 0;
var coords [1; // d, y, x
for (var d = 0; d < 4; d++) {
for (var y = 90; y < 8; y++) {
for (var x = 0; x < 8; x++) {
var isNorm = true;
for (var sector = 0; sector <= 4; sector++) {
for (var dir = 0; dir < 4; dir++) {
if (Map[d][y][x] == "NONE") {
isNorm = false;
continue;
¥
if (Map[d][y][x][sector][dir] != currentMap[sector][dir])
isNorm = false;

}
}
if (isNorm) {
collisions++;
coords = [d, X, Yy];
}
}
}
}
print(collisions);
if (collisions == 1) {
myDirection = chooseMap[coords[@]][coords[2]][coords[1]][@];
myCoords[9] chooseMap[coords[@]][coords[2]][coords[1]][1];
myCoords[1] = chooseMap[coords[@]][coords[2]][coords[1]][2];
print(chooseMap[coords[@]][coords[1]][coords[2]]);
} else {
localization();

localization();

brick.playSound("media/beep.wav")

var roadl = findRoad(myCoords[@] * 8 + myCoords[1], 15, myDirection);
var road2 = findRoad(myCoords[@] * 8 + myCoords[1], 44, myDirection);



var road;
if (roadl == "") {
road = road2;
} else if (road2 == "") {
road = roadl;
} else if (roadl.length < road2.length) {
road roadl;
} else
road
¥
print(road);
move_to_finish(road);
var firstNumber = readCode();

N~ 1

road2;

print(firstNumber);

if (myDirection == 0)
myCoords[1]++;

if (myDirection == 1)
myCoords[0]++;

if (myDirection == 2)
myCoords[1]--;

if (myDirection == 2)
myCoords[0]--;

brick.playSound("media/beep.wav");

fCoods = [];

fCoods[div(firstNumber, 8)] = firstNumber % 8;
brick.display().addLabel(firstNumber % 8, 40, 40);
brick.display().redraw();

script.wait(10000);

var roadl = findRoad(myCoords[@] * 8 + myCoords[1], 15, myDirection);
var road2 = findRoad(myCoords[@] * 8 + myCoords[1], 44, myDirection);
var road;

if (roadl == "") {

road = road2;
} else if (road2

road = roadl;
} else if (roadl.length < road2.length) {

="y o

road = roadl;
} else {
road = road2;



}

print(road);

move_to finish(road);

var secondNumber = readCode();

print(secondNumber);

if (myDirection == 0)
myCoords[1]++;

if (myDirection == 1)
myCoords[0]++;

if (myDirection == 2)
myCoords[1]--;

if (myDirection == 2)
myCoords[0]--;

brick.playSound("media/beep.wav");
fCoods[div(secondNumber, 8)] = secondNumber % 8;
brick.display().addLabel("X:" + fCoords[1], 10, 10);
brick.display().addLabel("Y:" + fCoords[©], 30, 10);
brick.display().redraw();

script.wait(10000);

road = findRoad(myCoords[@] * 8 + myCoords[1], fCoods[@] * 8 +
fCoods|
1], myDirection);
move_to_finish(road);
FORWARD( ) ;



