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Cruislet Logo

Eicavwyn

H Logo Tou Cruislet e€ival Bacioyévn oTn YAwooa nMpoypapuaTiogou
Turtletracks nou Onuioupyndnke and Tov Daniel Azuma. MeploodTePEG
NANPOQOPIEC Yia Tn YAwooa auTn MPRopeite va Bpeite oTtnv 10ToogAIdQ:
http://turtletracks.sourceforge.net/.

H doun Tou KeléEvou nou akoAouBei, neplypagel 1o Ae€IAOyI0o TNG Logo Tou
Cruislet kal nepiAauBavel:
e Tnv ypapun oUVTA&ng TnG EVTOANG ) TNG ouvapTnong.
e EneEnynuartikd Keigevo yia Tn Asiroupyia TnG evToAng f TnG ouvapTnong.
e [apddeiyya xpnong, O6nou Pe ykpl okiaon e€ival o kKwdIkag, o onoiog
€QPOOoV PeTapepBei aTov «ZuvTakTn lMnyaiou Kwdika» Tou Cruislet kal
EKTEAEOTEI, €XEI WG ANOTEAEOUA, 0TO nNapabupo «EE0d0C MNVUNATWV>,
TO NEPIEXOPEVO TOU NAalciou Nnou akoAouBei Tov KwOIKA.

>nueiwon: MNa Tnv ekTéAeon evtoAwv otn Logo Tou Cruislet, xpnoigonolsital To
nAnkTpo Insert.

>uuBoAa orn Logo

Ynapxouv dUo onuavTika oUpBoAa otnv logo. Ta dINAQ €loaywylka «"» kai n
avw Kal KAatw TeAEia «:».

Ta dinAd eioaywyikd dnAwvouv Nwg O,TI akoAouBei npenel va AnQOei wg Exel
and Tnv logo, ENONEVWG, va PNV YiveEl Kavevag unoAoyIiopog navw o auTto. Mia
AEEN, via napdadeiypa, apxilel pe OINAG €l0aywyIKa Kal TEAEIWVEI PE TO
XApaKTpa TOU KevoU (space). Av OEAOUME va OPICOUME HIa O€Ipd ano
XOPAKTNPEC MOU va NEPIEXEI KAl KEVA, Ba mnpénel va XpnoIJOnoINOOUNE TNV
KAeeTn ypaupn, “|”, yia va Tnv oploBETHCOUHE.

print("Cruislet)
print("|Hello world|)

» Cruislet
> Hello world

H dvw kai kdtw TeAeia XpnOIYONOIEITAl YId MPOCNEAACOUME TNV TIMN HIAG
peTaBANTNG (BAéne TIC evrioAéc make kal localmake). ZT1o napdadsiyua ol
01ad0XIKEC AVW KAl KATW TEAEIEC €mITPENOUV va npoomneAauvovTal TIPEG
METABANTWYV, MOU Ta oVOUATA TOUG €ival NEPIEXOPEVA AAAWV PETABANTWV.

make "y 10
make "x "y
make "z "x
print(:z)
print(::z)
print(:::z)

> X

>y
> 10
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Cruislet Logo

H eioaywyn oxoAiwv, otov ZuvtakTn Tou lMnyaiou Kwdika, yiveral apyifovrag,
TNV YPAUMN TWV OXOAiwV, JHE TOV XAPAKTAPA «;>.

EvToAEC MAoOAYNONC

>T0 nepiBaiiov Tou Cruislet o xpoTng pnopei va nAonynBei oTov Tp10d1ACTATO
YEWYPAPIKO XWwpo. To avTikeiyevo (avatar) nou peraTtonileTal oTo XWPO €ival
agponAdavo rn eAIKONTEPO.

Anuioupyia / Aiaypa@n
O XpNoTNG Npenel apxika va dnuUIoupynaoel To avTiKeigevo otn Logo.

createavatar(lat long height model name)

To model-name pnopei va napel Ti¢ TiueE "|Plane 1], "|Plane 2|, "|Helicopter].
Ta lat, long pnopouv va ndapouv TIYEC PECA OTA NAAiola TOU YEwypA@ikou
Xwpou Tn¢ EAANGdac.

createavatar(37.4 26.2 10000 "|Plane 1|)

TNV NEPINTWON NoU 0 XpNoTNG BEAEI va OVOUACEl TO QVTIKEIMEVO £TOI WOTE va
MMOpPEI va avaQePETAl 0 AUTO Ot ENOMUEVEC EVTOAEC, N €VTOAN createavatar
ouvTaooeTal WG €ENG.

createavatar (name lat long height model name)

createavatar("|MyAirplane| 36 25 5000 "|Helicopter]|)

H evToAn createavatar pnopei va ypagei kar wg creav, nou €ival n OUVTOUEUON
TNG EVTOANRC.

removeavatar()

H evrtoAn autrh Jdlaypd@el TO AVTIKEIMEVO MOU €ival €VEPYOMOINUEVO. =TnNV
NEPINTWON NMOU UNAPXOUV Napandavw ano €va avTIKEIJEVA oTn oknvr, TOTE yia
va Olaypagei €va OUYKEKPIYMEVO AVTIKEIMEVO, NPENEl va Xpnoigornoinbesi To
OVOMa TOU AVTIKEINEVOU auToU.

removeavatar("|MyAirplane|)

H evToAnl removeavatar pnopei va ypagei kal w¢ remav, nou eival n
OUVTOMEUON TNG EVTOANC.

Evepyonoinon

MNa va avagepBei 0 XpnoTnG O€ €va avTIKEiJeVO (N.X. AEPONAAVO) KAl va PNopeEi
va dWOoel EVTOAEC O AUTO, NPENEI va TO EveEpyonolnoel. H evepyonoinon Pnopei
va Yivel o€ €va avTIKEIPJEVO TO onoio €xel Npiv dnuioupynOEi.

activateavatar(name)

activateavatar("|MyAirplane|)

H evToAn activateavatar pnopei va ypagei kai w¢ actav, nou eival n
OUVTOMPEUON TNG EVTOANC.
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Cruislet Logo

Meraronion
H peTaTonion Tou AVTIKEIMEVOU OTOV TPIOOIAOTATO XWPEO €ival YMNOPEi va Yivel
ME dUOo TPOMouG:

1. MEow TWV YEWYPAPIKWYV CUVTETAYHEVWV

setposition(lat long height)

©&Tel TO avTikeigevo oTn B€on nou kaBopiletal and Tnv €icodo TNG €VTOANG,
OnAadn oTic ouvTeTayueveg lat, long kail height.

setposition(37 25 2500)
H evToAn setposition pnopei va ypagei kal wg setpos, nou €ival n oUVTOUEUON
TNG EVTOANG.
MNa va Bpel o xpnoTng Tn O£on Tou QVTIKEIMEVOU MOU Egival EVEPYOMNOINHUEVO
EKEIVN TN OTIYMN, XPNOILOMOIEITAl N EVTOAN:

outputposition()

To anoTeAeopa TNG evTOANG ep@avileTal otnv «'EE000 Mnvupatwv». H evtoAn
outputposition pnopei va ypagei kar w¢ oppos, NMou €ival n GUVTOPEUON TNG
EVTOANC.

2. MEow TwWV OPAIPIKWV CUVTETAYHEVWV

setdirection(theta fi r)

To avTIKEIJEVO OTPEPETAl KATA TIC YwVieg theta kal fi, kal yeraTonileTal kaTa r
(o€ péTpa).

setdirection(45 90 5500)
H evtoAn setdirection pnopei va ypagei kal wg setdir, nou €ival n ouvToueuon
TNG EVTOANG.
Na va PBpel 0 XpAOTNG Tn HETATOMION TOU AVTIKEIMEVOU Mou &ival
EVEPYOMOINMEVO EKEIVN TN OTIYHN, XPNOIMONOIEITAl N EVTOAR:

outputdirection()

To anoTeAeopa TNG eVTOANG eu@aviletal otnv «EE0do MnvupdTtwv». H gvToAn
outputdirection pnopei va ypagei kar w¢ opdir, mou €ival n GUVTOPEUON TNG
EVTOANC.

stopavatar()

H evrtoAl auTth oTtagatd Tn JETATONION TOU AVTIKEIMEVOU rMou  €ival
EVEPYOMOINUEVO. 3TNV MNEPINTWON Nou undpyxouv napandvw ano &va
AavTIKEIJEVA OTN OKNVRA, TOTE yia va dlaypaQei €va OUYKEKPIMEVO AVTIKEIMEVO,
npenel va Xpnoigonoinbei To Ovopa Tou avTIKEIMEVOU auTou.

stopavatar("|MyAirplane|)

H evToAn stopavatar pnopei va ypa@ei kar wg stopav, nNou €ival n ouvTOUEUON
TNG EVTOANG.

Katd Tn PeTATONION, TO AVTIKEIYEVO AQAVElI €va iXVOC MiOw TOU Mou €XEl TN
Hop@n OlavUuopaTog. XTnV MNEPINTwWOoN nou o Xpnortng OéAsl va dlaypayel To
iXVOG Mou a@nvel To avTIKEINEVO, XPNOIKMOMOIEITAl N NAPAKATW EVTOAN.
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Cruislet Logo

cleartrail

H evtoAn claertrail ynopei va ypagei kal wg cltr, nou €ival n ouvToOPeUon TNG
EVTOANC.

Kauepa

setcamera(distance azim pospitch orientpitch orientyaw)
©ETel TIMEC OTIC AVTIOTOIXEG I010TNTEG TNG KAUEPAG.

setupcamera(15000 0 -87 -41 0)
H evToAn setcamera pnopei va ypa@ei kal wg cam, nou €ival N GuvTOMeEUON TNG
evTOANC. O1 &vTOAEG Mou akoAouBouv xpnoigonolouvTal OTav BEAoupE va
aAAGEOUPE OUYKEKPIMEVEC IOIOTNTEC TNG KAMepac. Kabe evroAn akoAoubBeiTal
and Tn CUVTOPEUON NOU PNopEi va Xxpnoigonoin®ei avTi auTtng.

camdist setcameradistance(distance)

setcameraazimuth(azim)
SUVTOMEUON: camazim

setcamerapospitch(pospitch)
SuvTOleuon: camppitch

setcameraorientationpitch(orientpitch)
SuvTOuEeuon: camopitch

setcameraorientationyaw(orientyaw)
SUVTOMEUON: camoyaw

EVTOAEC EKXWPNONC TILWV

Ta ovopaTa Twv PNeETABANTOV N TWV 0TABEpwYV, €ival AEEEIC (OUUBOAOOEIPEG) Kal
apxifouv navra pe dINAA sicaywylika.

constant <ConstantName> value

OpiCeTal oTaBepa pe ovoua ConstantName kal anodideral Tiun (value) os auTn.
O1 oTabepec dev npoBAENETAl va HETABANBOUV KaTd TNV JIAPKEId EKTEAEONC TOU

npoypauuaToc.

constant "c 300000000 ; napddeciyua orabepnc, n TaxurnTa ToUu PwTOC
o

print(c)

»> 300000000

localmake <VariableName> value

OpileTal pia Tonikn PeTaBANTH. 'EXel 1I0XU HOVO pEoa oTnv diadikacia nou EXEl
OpIOTEI KAl O OAEC TIC unodladikacieG nMou kaAouvTtal anod auTn. EKTOc Tng
dladikaaciag, otnv onoia opileTal n Tonikn JeTaBANTh, dsv ugioTaTal JeTaBAnTn

a” Kal €NOPEVWG TO AMNOTEAEOMA TNG €VTOANG print(:a) €ival null (To kevo
opiopa). To NeEPIEXOUEVO TNG HETABANTAC NpooneAauveTal ge TNV oUVTAaén :a.

to try ;opileral n diadikaoia
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Cruislet Logo

localmake "a 123

print(:a)

end

try ;ekteAeital n diadikaoia
print(:a)

» 123
> null

make <VariableName> value

OpiCetal pia kaBoAikn (global) peraBAnTh. H TIuR Tng diatnpeital o€ OAEG TIG
unodiadikagieg Tou NpoypAaPuaToG.

make "myVariable 12
print(:myVariable)

> 12

Aopec OedoUEVWV

>Tnv yAwooa Logo ol dopeg Osdopévwyv eival Aioteg (list), Ag€eic (word) R
nivakeg (array).

Mia Aiora €ival pia OIaTETAYMEVN OUAAOYN QVTIKEIHEVWV (TWV MEAWV TNG
AioTag), To NNKOG TNG onoiag gival duvaTtov va PJeTaBAaAAeTal duvapika.

Mia Agén eival pia cupBoAooeipd and ypauuaTa kal apiBuouc. Apxilel navra Je
O0INAG €l0aywyIKa.

O nivakacg sival pgia dopun pe otabepd PRAKocg, To onoio kabopileTal TauToxpova
ME TNV KATAOKEUM TOU.

Nioreg (Lists) ka1 Né&eic (Words)

count(list), count(word)

EnioTpépel To YAKOG TNG oupBoAooelpac (word), oTav To Opioha €ival pia
oupBoAoosipd 1 To NARBOC TwV PEAWV TNG AioTag, 0Tav To Oplouha €ival pia
AioTa.

print(count(["a "b "c "d]))
print(count("Cruislet))

> 4
> 8

length(list), length(word)

EnioTpeépel To JNAKOG TNG oupBoAocelpdg, OTav To Opiopa  €ivalr  ia
oupBoAoosipd 1 To NARBOC TwV PEAWV TNG AioTag, 0Tav To Opiouha €ival pia
AioTa.

print(length(["a "b "c "d]))
print(length("Cruislet))

> 4
> 8

butfirst(list), butfirst(word)

”A/;.'ﬁ EPrAZTHPIO EKIIAIAEYTIKHZ TEXNOAOIIAZ 6



Cruislet Logo

EnioTpepel TNV AioTa, nou €l0ayeTal wg 0pIoPa, EKTOG anod To NPWTO PEAOG TNG.

print(butfirst("Cruislet))
print(butfirst([1 2 3 5 6]))

> ruislet
> [2,3,5 6]

butlast(list), butlast(word)
EnioTpepel TNV AioTa, nou €10ayETAl WG OPIONA, EKTOG ANO TO TEAEUTAIO MEAOG
™nG.

print(butlast("Cruislet))
print(butlast([1 2 3 5 6]))

> Cruisle
> [1,2,3, 5]

first(list), first(word)
EnioTpepel To NpwTO PEAOG TNG AioTag ) TNG AEENG, NMOU €10AYETAl WG OpIoHA.

print(first("Cruislet))
print(first([1 2 3 5 6]))

> C
> 1

last(list), last(word)
EnioTpepel To TeAeuTaio HENOG TNG AioTAC, Nou €l0ayeTal WG OpIoua.

print(last("Cruislet))
print(last([1 2 3 5 6]))
> t
> 6

item(number list), item(number word)

EnioTpepel To PEAOG TNG AioTag nou kaTtexel B€on nou OnAwvel 0 apiBPog
number 1 Tov xapakTrnpa otav To OeUTEPO OpPIoHA €ival pia AEEN.

print(item(4 "Cruislet))
print(item(4 [1 2 35 6]))
>
> 5

islist(list A word n_number)

EnioTpepel true av To Oploya €ival AioTa. e kAGBs AAAN NepPINTWoN ENICTPEPEI
false.

print(islist("Cruislet))
print(islist([1 2 3 5 6]))
» false
» true

4} EPrAZTHPIO EKIIAIAEYTIKHZ TEXNOAOIIAZ 7




Cruislet Logo

Isarray(expr)

EnmioTpepel true av To Opiopa eival nivakag (array). e kGBe aAAn nepintTwon
enioTpepel false.

make "a array(4)
print(isarray(:a))

» true

fput(number list), fput(word list), fput(list list)
Anpioupyei yia véa AioTa, oTnv onoia w¢ NpwTo PMEAOG TIBETAI TO NPWTO OpIOHUA
(expr) kai €neTal n AioTa nou gloayeral wc dsuTepo opiopa (list).

make "Ist ["a 1]
print(fput(12 :Ist))
print(fput("b :Ist))
print(fput([2 3] :Ist))

> [12,a, 1]
> [b,a 1]
> [[2, 3], a 1]

I[put(number list), Iput(word list), Iput(list list)

Anpioupyei pia véa AioTta, n onoia anoTteAegital anod Tnv Aiota (list), nou
€l0ayeTal w¢ OeUTEPO OPIOPA, KAl WG TEAEUTAIO OTOIXEIO £€x€l AUTO Mou
€I0AYETAl JE TO MPWTO OPICHA.

make "Ist ["a 1]
print(lput(12 :Ist))
print(lput("b :Ist))
print(lput([2 3] :Ist))

> [a, 1, 12]
> [a, 1, b]
> [a,1,[2, 3]]

itemput(number wordOrlistl wordOrlist2)

EmoTtpépel Tnv Aiota wordOrlistl €xevrac avTikaTtaoThoel TO MEAOG MOU
dnAwvel o number pe wordOrlist2.

print(itemput(2 "LO "OGQO))

> LOGO

print(itemput(3 [12 3 4] [3 4 5]))

> [1/ 2/ [3/ 4/ 5]/ 4]

Mivakeg (Array)

'Evag nivakag (array) otnv logo Tou Cruislet €ival povodiaotatog. To NNKOG TOU
nivaka €ivar To nARGo¢ Twv KeAlwV kKal kabopileTal and Tnv OTIYMA TNG
KATAOKEUNG Tou. TougG nivakeg Touc Olaxelpi{OPAoTE ME TIC NAPAKATW
NPWTOYEVEIG d1adIKaaieG.
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Cruislet Logo

array(number)

Anpoupyei €vav povodidaoTaTto nivaka Pe nARBog keAiwv ico ge number. H
napakdaTw €vToArn dnuioupyei €vav nivaka pe ovopa “b” kar ge nANBoc KeAiwv
ioo pe 10.

make "b array(10)

arraycount(array)
EnioTpepel To NANBOC TWV KEAIWV TOU PHovodidoTaTou nivaka array.

print(arraycount(:b))

> 10

arrayput(array nhumber object )

©¢Tel oTOV nivaka array kal otnv 6€on number Tnv TIUN object. 1o napakdTw
napdadeiypa o nivakag “b” yepilel pye TIC TIHEC anod To €va w¢ To déka. O1 BETEIC
Toug mivaka apibpouvTtal anod 1o Pndev péExpl To N-1 onou N €ivalr o apiBuog
TWV KEAIQV.

repeat 10 [
make "b arrayput(:b repcount-1 repcount-1)]

arrayget(array number)

EnioTpépel ekeivo To PMEAOG TOU nivaka array, To onoio BpiokeTal oTnv 6£on
number. To NapakaTw napadelyya TUNWVEl TNV 000vn TA MEPIEXOMEVA TWV
KeAIWV Tou nivaka “b”.

make "i 0

while (:i<arraycount(:b)) [
type(arrayget(:b :i))

make "i :i+1

> 0123456789

EVTOAEC EAEYXOU PONC NPpoypAuUdToC

#include(filename)

AiveTal n odnyia va xpnoigonoinBei To apxeio nou dnAwveTal JE To Oploha. Me
Tov TpOMno autod cupnepiAauBavoupe apxeia BIBAIOOAKNG.

#include "|filename.lgo|

Me Tn Xpnon TnG napandvw &VTOANG MNopoUVv va ekTeAeoToUvV ol 01adIKATIEG
nou undapyouv Péoa oTo apyeio Logo pe To ovoua filename.

to <ProcedureName> <Paraml> <Param?2>

end
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Me TIG deopeUpEVEG AEEEIC to kal end opileTal eva pnok evroAwv Tng logo, uia
dladikaoia. Me Ta opiogara, nou akoAouBouv To Ovopa TnG dladikaaiag,
€10AYOUNE NApAPETPOUG OTIC O1adIKATIEC.

to sum :a :b ;opiCsTai n diadikaoia
print(:a+:b)

end

sum(3 4) ;kaleital va ekteAeoTei n diadikaoia

> 7

if (ouvBnkn) [EvVToAEg]

Eival n Baaoikn doun emiAoyng. Av n ouvlnkn €ival aAnbng ekTeA&iTal To oUVoOAo
TWV EVTOAWV HEOA OTIC AYKUAeC. H ouvBnkn, anAn n ouvOeTn, npeEnesl oTav
unoAoyileTal va €Xel TIMA «aAnBnc» 1 «WPeudnc».

ifelse (ouvenkn) [EvroAéc 1]1[EvToAEg 2]

EvaAAakTikr) oUvTaén Tng Ooung enihoyng if. Av n ouvBnkn e€ivar aAnBbng
EKTEAEITAI N COLIPA TWV EVTOAWV PEOA OTO NMPpwTo (EUYAPI TWV AYKUA®YV, EV® AV
n ouvelnkn eival Weudng ekTeAegiTal To oUVOAO TwV &VTOAWV 0TO OeUTEPO
Ceuydapl ayKuAwv.

output(A€En n AioTa r apiBuog)
>TauaTa TNV ekTEAEON TG diadikaciag Kal eNoTPEPEl TNV AioTa ) TNV A£EnN nou
EXElI WG OpIoHa.

make "mes "|'EqpTaoca oTo ekaro|
make "i 1

to count100

while (true) [

print(:i)

if (:i=100) [output(:mes)]
make "i :i+1

]

end

print(count100)

97

98

99

100

EqpTaoa oTo €karto

YV V VY VYV

repeat

Aopn  enavaAnwng MeE TNV onoia Mia Aiota and eVTOAEC eKTeAEiTal,
npokabopiopyeva, enavaAnnTikd. ZUVTAOOETAl WG €ENG:

Repeat number [EvToAéC]

To oUVOAO TWV EVTOAWV, MECA OTIC AYKUAEG, ekTeEAOUVTAl TOOEG (POPEC OOEC
OnAwvel 0 «xnumbers».

repcount
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‘Exel TNV TIYA TNG TpEXouoac enavainyng oTav TiBeTal peoa o€ €va Bpoxo
repeat.

H ekTEAEON TNG €VTOANG NMOU AKOAOUBEI £XEI WG ANOTEAECHA TNV EUPAVION OTO
napabupo «€€0d0C NNVUNATWV>», oTnv idla ogipd, Twv apifpwy 1,2...10.

Repeat 10 [type(repcount)]

> 1234567890

stop
>TapaTa Tnv ekTEAEON TNG 01adikacoiag nou eKTEAEITAl.

until

Aopn enavaAnwnc. H oUuvTa&n Tng €ivai:

until expr [evToAEq]

H AioTa Twv evTOAwV EKTEAEITAl HEXPIG OTOU N expr ndapel Tnv Tiun true. Eneidn
apxika unoAoyileTal n TIUA TNG expr, n onoia npenel va €xel Tiun true n false,
gival mBavov va Pnv ekTeAEoTOUV KAMIa (popa Ol KEVTOAEG».

make "a 1
until :a>10 [type(:a)
make "a :a+1]

> 1234567890

while

Aopn enavaAnyng. ZuvTtaooeTal wg €ENG:

while expr [evTOAEG]

H expr np&nel va €xel, JETA TOV UNOAOYIONO TNG, TIUN true n false. H AioTa Twv
EVTOAWV EKTEAEITAI OGO N expr €Xel TNV TIUN true.

make "a 1
while :a<=10 [print(:a)
make "a :a+1]

> 1234567890

wait(number)
H ekTéAeon TnG npokaAei Tnv navon TNG €KTEAEONC TOU MPOYPANMATOC KATA
TOOA XIAIOOTA TOU JEUTEPOAENTOU, O0a dNAWVEI TO OpIoHA.

do.until [evToAéc] (ouvBnkn)

Aopn enavaAnync KaTta Tnv onoia &va gUVoAo anod eVTOAEC eKTEAOUVTAI PEXPIG
OTOU N Ouvlnkn €A&yxou KaATaoTei aAndnG. =To napakdTw napddsiyua
EKTEAOUVTAI Ol EVTOAEC MECA OTIG AYKUAEG HWEXPIC OTOU N TIMA TNG METABANTAC
«a» yivel yeyaAuTepn ano 40.

make "a 34
do.until [print(:a) make "a :a+1] (:a>40)

34
35
36
37

YV V V V
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Cruislet Logo

> 38
> 39
> 40

do.while [evToAéc] (ouvBnkn)

Aopr enavaAnyng Kata Tnv onoia €va oUVOAo anod eVTOAEG eKTEAOUVTAl EVW N
ouvOnkn eAEyxou napapevel aAnbng. >To NapakdaTw napadslypya ekTeAoUvVTal Ol
EVTOAEG PEOQ OTIC AYKUAEG 000 N TIUN TNG METABANTAC «a» €ival JIKpOTEPN Ano
10.

make "a 1
do.while [type(:a) make "a :a+1] (:a<10)

> 123456789

EvToAEc Eicodou— EEOGDouU

print (expr)

>TéAvel 0TO NApdbupo «EE0DOC puNVUNATWY» €va avTiypapo TOU OpioHaToC HE
TNV HOP®Pn oupBoAocelpdc. Av To OpIOPa €ival Pid AiOTa TUNWMVETAl PE TIG
nepIBAANOUCEG aykUAEG. Av Ta Oplopa anoTeA&iTal anod dUo N MeEPICOOTEPA
TUAMATA, AuTa TUNWVOVTAl JE TNV OEIpd, OTn idla YPAUKN, XWPIoOHEVA UE KEVA.
>TO TEAOG OTEAVEI €va TEAOG YPAMMNG.

type(expr)

'Exel TNV id1a AsiToupyia e TO print pe TNV dla@opd OTI Oev OTEAVEI «TEAOC
YPAMMAG». AUTO €xel WG €enakoAouBo OUo OladoXIKEG €VTOAEC type va
TUNWVOUV, 0Tav ekTeAoUVTal, Ta opiouyaTd Toug oTnyV idia ypauun.

MabnuaTiKEC KAl AOVIKEC OUVAPTNOEIC

integer(number)
EnioTpEpel To akéPaAlo PEPOC TOU OPIoUATOC.

print(integer(5.6))

> 5

int(number)

Mapopola pe Tn integer.

chr(number)

EnioTpEpel Tov XapakTrnpa nou avTioToIXEl oTo Opiopa, cUhpwva Pe Tov ASCII
KwdIKa.

print(integer(5.6))

> A

abs(number)
EnioTpepel TNV anoAuTn TIUA TOU OpioNaTo .

print(abs(-2))
print(abs(2))
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> 2
> 2

sin(number)

EnioTpEPel TNV TIMA TOU NUITOVOU TNG ywviag, TOOWV HoIpwV 00wV ONAWVEl 0
number.

print(sin(90))

> 1.0

cos(number)

EnmioTpEpel TNV TIUA TOU CUVNUITOVOU TNG YWVIAG, TOOWV HOIpWV 00wV ONAWVEI
0 number.

print(cos(60))

» 0.5000000000000001

tan(number)
EMoTpEpel TNV TINA TNG €PANTOPEVNG TNG YWVIAG, TOOWV HOIpWV 00wV ONAWVEI
0 number.

print(tan(45))

> 0.9999999999999999

arcsin(number)
EnioTpepel TNV TINA TNG ywviag o€ Woipeg, TNG onoiag To nuiTovo €ival ico Je
TOV apiBuoO Nou dNAWVETAI JE TOV number.

print(arcsin(1))

> 90.0

arcos(number)
EnmioTpépel TNV TIUA TNG ywviag o€ PoipeG, TNG onoiac To ouvnuiTovo €ival ico
ME TOV apiBuo nou dnAwVeTal Je Tov number.

print(arccos(1))

> 0.0

arctan(number)
EnmioTpépel TNV TIUNA TNG Ywviag o€ PoipeS, TNG onoiac n €panpopevn €ival ion
ME ToVv apiBuo nou dnAwveTal Je Tov number.

print(arctan(1))

> 45.0

arctan2(number_y number x)

EnmioTpeépel TNV kAion TnG eubeiac nou opiletalr andé Ta onueia  (number_x,
number_y) kai (1,0), kal Tou a&ova x0x’. H enioTpe@opevn TIPN €ival YeTagu
Tou -180 kai To 180. EEopiopou arctan2(0 0) sivail ion pe 0.
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print(arctan2(1 1))

> 45.0

not(Boolean)
EnmioTpépel TNV dpvnon TnG TIMNAG NouU €I0AYETAl WG OpIoua.

print(not(false))

> true

xor(booleanl boolean?2)

EnioTpeépel Tnv TINR  TNG anokAeloTIkAG 01aleuéng Twv opiohdTtwv. H
ENIOTPEPOPEVN TIUN €ival Boolean, dnAadn True n False.

print(xor(false true))

> true

and(boolean1 boolean?2)
EmoTépel TNV TP TNG AoYyIKNG OUEEUENC Twv oploPdTwyv. H enioTpepopevn
TIuN €ival Boolean dnAadn True n False.

print(and(false true))

> false

or(booleanl boolean2)
EmoTpepel TNV TINA TNG AoyIKAG d1aleu&énG Twv oplouaTwyv. H enioTpepopevn
TIuN €ival Boolean dnAadn True n False.

print(or(false true))

» true

allof(booleanl1 boolean2 ...)

EnioTpépel true povo av O0Aa Ta opioparta €ival true kail false oe kabe AAAN
nepinTwon. EvaAAakTika To false kai To true pnopei va €ivai 0 kai 1.

print(allof(11111))
print(allof(true true true false))

» true
> false

anyof(booleanl boolean2 ...)

EnmoTpepel false 6Tav OAa Ta opioparta eival false. e kaBe AAAn nepinTwon
ENIOTPEPEI true.

print(anyof(11111))
print(anyof(true true true false))

» true
» true
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round(number)
EnioTpEpel Tov NANGCIECTEPO AKEPAIO ApPIOWO.

radsin(number)

EnmioTpépel TNV TIUR TOU NUITOVOU TOU OpPIiONATOG, TO onoio ekppalel ywvia

METPNMUEVN o€ akTivia (rad).

print(radsin(pi/6))

> 0.49999999999999994

radcos (number)

EnmioTpEpel TNV TIWA TOU oUuvVNUITOVOU TOU OpiopaToc, To onoio ekppalel ywvia

METPNMEVN o€ akTivia (rad).

print(radcos(pi/6))

‘ > 0.8660254037844387

radtan(number)

EnioTpepel TNV TINA TG EQANTOPEVNG TOU OPIiONATOG, TO onoio ekppalel ywvia

METPNMEVN o€ akTivia (rad).

print(radtan(pi/6))

> 0.5773502691896257

radarcsin(number)

EnioTpeépel TNV TIMA TNG ywviag, YETpNUEVNG o€ akTivia (rad), To nuiTovo TNG

onoiag sival ico pe To dpIoua.

print(radarcsin(radsin(Pi/6))*(180/Pi))

> 29.999999999999996

radarccos(number)

EnioTpépel TNV TINA TNG ywviag, JETpnUEVNG o€ akTivia (rad), To ouvnuiTovo

TNG onoiag €ivail ico pe To dpIoua.

print(radarccos(radcos(Pi/3))*(180/Pi))

> 59.99999999999999

radarctan(number)

EmoTpépel TNV TIPR TNC ywviag, JETpNUEVNG o€ akTivia (rad), n €@anTouevn

TNG onoiag €ival ion Pe To OpIoua.

print(radarctan(radtan(Pi/2))*(180/Pi))

> 90.0

sgrt(number)
EnioTpepel TNV TeETpaywviknpila Tou opiouaToc.

print(sqrt(1024))

> 32.0
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piQ)
EnioTpépel TNV TIPN Tou apiBuou n.

minus(number)
EnioTpEpel Tov avTiBETO TOU OPIONATOG.

print(minus(23))

» -23

sum(numberl number2 ...)
EnioTpépel To dBpoioua Twv opICHATWV.

print(sum(5 3))

> 8

difference(numberl number2)
EnmioTpépel TNV diapopd Twv U0 OpPIoUATWV.

print(difference(5 3))

> 2

product(numberl number?2 ...)
EnIoTpEPEI TO YIVOUEVO TWV OPICHATWV.

print(product(5 3))

> 15

guotient(numberl number2)
EnioTpepel To NnAiko Twv dU0 0pICHATWV.

print(quotient(5 3))

> 1.6666666666666667

remainder(numberl number2)
EnioTpEpel To unoAoino TnG akepaiag dlaipeons TwV OPICHATWV.

print(remainder(5 3))

» 2

power(numberl number2)

EnioTpepel To anoTéAeopa TnG duvapung Ke Baon Tov numberl kal ekOETN Tov

number?2.

print(power(5 3))

> 125.0

exp(number)

EnioTpepel TNV dUvaun Pe Baon To e kal ekBETN Tov number.
print(exp(5))

> 148.4131591025766
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log(number)

EnmioTpepel Tov Nenépio AoyapiOuo Tou number.

print(log(5))
print(log(exp(5)))
> 1.6094379124341003
> 5.0

random(number)
EnioTpepel, Tuxaia enIAeydEVO, Evav akEpalo apiOPo PIKPOTEPO and To Oploua.

randomize(), randomize(number)
EnavakaBopilel TNV apxIkn TIKA YE BAon Tnv onoia dnuIoUpYEiITal N OIPa TWV
TuXaiov apiBuwv, Tou onoioug enioTpePel n random. Me Tnv deUTepn oUVTAEN
WG apxIkn TiUA TiBeTal To Opioua.

S UVAPTNOEIC XEIPIOUOU duadikwV aplbuwy

O1 ouvapTnosiC TNG KaTnyopiac autng O&xovral wc opiopyata dekadikoug
apiBpouc. AuTtoi peTaTpénovTdl o duadikoug, E€Mi TWV OMNoiwv EKTEAEITAI
OUYKEKPIMEVN NpPA&n, To anOTEAECHA METATPENETAl 0 OekadIKO KAl auTog
EMNIOTPEPETAL.

bitnot(number)

H AsiToupyia Tng €ival va PYeTaTpenel To Opiopa o€ duadikod apiBuO, avTIOTPEPE!
Ta duadika Tou wnoia (To «0» yiveral «1» kal To «1» yiveral «0), YETATPENEI
TO anoTéAeopa og 0ekadiko aplBud KAl autov ENICTPEPEI.

print(bitnot(10))
> -11

bitand(numberl number2)

EnioTpeépel To anoTéAeopa Tou AoyiknG oUleu&éng, oTa avTioTolxa wneia Tng
duadikn¢ avanapdoTtaonc, Twv dUOo OPIoUATWV.

print(bitand(10 3))
> 2

bitor(numberl number2)

EnioTpépel To anoTeAeopa Tou Aoyikng dialeuéng, oTa avTioTolxa yneia Tng
duadikn¢ avanapdoTtaonc, Twv dUOo OPIoUATWV.

print(bitor(3 5))
> 7

bitxor(numberl number2)

EnioTpépel To anoTéAeopa Tou  AOYIKAG anokAsioTiknG Oi1aleuéng, ota
avTioToixa yneia Tng duadikng avanapaoTaong, TwV dUo OpICHATWV.
print(bitxor(3 5))

> 6
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Ishift(numberl number2)

EnioTpépel To anoTéAeopa TnG oAioBnong, Tng duadikng avanapaoTacng Tou
NPWTOU OPIoUATOC, KATA TOOEC B£0eIC apioTepd, 00eC dnAwvel To OeUTEPO
opiopa. Av To deUTEPO OpIONA €ival apvnTIKOC apiBog, TOTE n oAioBnon yiveTal
npog Ta de€id.

print(Ishift(4 1))
print(Ishift(4 -1))

> 8
> 2

ashift(numberl number2)

H Asiroupyia Tng eival idia pye autn Tng Ishift, yovo nou kata Tnv oAicbnon
dlaTnpeital To NPOCONKO TOU MPWTOU OpiohaToG. To npoonuo €vog duadikou
apiBuou €ival BeTIKO, av TO NEPICOOTEPO ONUAVTIKO wnoio ival 0 kar apvnTikd
av auTo sivai 1.

print(Ishift(-15 -2))
print(ashift(-15 -2))

> 1073741820
> -4
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Mepiexopeva
D Y 0 I o R 2
ZYMBOAA ZTH LOGO ... 2
ENTOAEZ NMAOHIHZHZ ... 3
ANHIOUPYIA / ATAYPUQPE ..ottt ettt s e ee sttt es s s se b bt s s essnsssesetessenans 3
createavatar(lat long height model_Name) ... 3
createavatar (name lat long height model_name) ..., 3
FEMOVEAVALAT() o oviitiieceeste ettt sttt s e et e e ese e b e st eseebe st eneebe st ensebesaeneenesrenes 3
[V 2T o 3 oY 1 1o 113 T 4 O 3
ACHiVAtEaVatar(NAME) ... ettt s b e et be e re s 3
IMETATOTIION ..ottt ettt e e ee e e s et et et s ses e se b et et et et esesensssebet st asensnsnaetetesasananenanee 4
setposition(lat 10Ng heIGNE) ... s 4
OUEPUEPOSIEION() 1ottt ettt st se bt e st sese et esesrebene et 4
SetdireCtioN(EEta fi 1) .o nn 4
OUEPUEAIFECEION() 1.ttt bbbt se et ae st ne et 4
SEOPAVATAI() ..ottt bbbttt b e ee bt e e a et neee et eae et et e e en et 4
Lo 1T o ol =T TSRS 5
[ T TE 0 Y« TR 5
setcamera(distance azim pospitch orientpitch orientyaw).....cccocoovieieiieeciceccee, 5
camdist setcameradistance(diStanCe) ... 5
setcameraazimuUtN(@zZIM) ... e e e 5
setcamerapospitCh(POSPITCN) ... 5
setcameraorientationpitch(orientpitCh) ..o 5
setcameraorientatioNnyaw(OriEeNTYaW) . ... 5
ENTOAEZ EKXQPHZHZ TIMQN ... 5
constant <ConstantNamME> ValUC......c.ociciie e 5
localmake <VariableName> ValU@ ... es 5
make <VariableName> VAlUC........ccooicee e en 6
AOMEZ AEAOMENZS N ...t aeeeeeees 6
NIOTEG (Lists) KA AEEEIG (WOFAS) ...ttt ettt s 6
COUNE(liISt), COUNE(WOIA) c.ocvieiieieee ettt ettt ae b snenan 6
length(list), 1€NGER(WOIrA) ..o e 6
butfirst(list), BULFIrST(WOIr) .....coiieceieceee e e 6
butlast(list), BULIASE(WOIrA) ......coovoeieeee e 7
FIrSE(IISE), FIFST(WOIA) ettt st saebeae st ne et 7
T QLR ) P = 1 o Y L« ) TR 7
item(number list), item(NuMber Word) ... 7
ISHSE(IISt 1] WOId 1] MUMDEI) ettt st a et 7
LYo = N4 €224 o] o) SRS 8
fput(number list), fput(word list), fPUL(liSt [iST) .covcieicieec e, 8
Iput(number list), Iput(word list), IpUt(list liSt) ....cccoiiiiiiiee 8
itemput(number wordOrlistl WordOrliSt2) ... e 8
THIVAKEG (AFTQY) ..ottt ettt sttt bbb ee st b bbb e es e s bbbt s es s s se bbbt as s s e aee 8
AITAY (NMUMDBDEI) ettt sttt e et se et et e et e e ssebese s s benesnetas 9
AITAYCOUNT(@ITAY ) ottt ettt sttt e et e b e s et eb e e et esese et ebess et esessebesessetenesnetan 9
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arrayput(array nUMbEr ODJECE ) oo 9
arrayget(@rray NUMDE) ...t b et 9
ENTOAEZ EAENrXOY POHZ MPOTPAMMATOZ ..., 9
FINCIUAQ(FIIENAMIE) ottt ettt b et st et bee st bene e 9
Lo B = o [« OO OO RO OETRSRRRRRORPOO 9
If (GUVONKN) [EVTOAEG] ettt ettt ettt ettt enen sttt s 10
ifelse (UVOAKN) [EVTOAEC 1][EVTOAEC 2] oottt sttt as et 10
OULPUL(AEEN 1 AIOTA 1 APIBHOC) oottt ettt bt sn e ettt s e s nnes 10
=] 0= ) TR 10
=] 070 1 U o | P 10
] o TS 11
UNEI] 1ottt b b et be bt ese e e b e ae s e b e seee et ene bt e e et ebene et et e e eaerenene 11
W ottt b st bt s b A e et et e b e st e ae et et et e st re et erer b ne s 11
WAIE(NUMDEI) .ttt b ettt et se st et ese st esese et ebe e bene s 11
do.until [EVTOAEC] (GUVOIIKIN) c.vviieeecectctete ettt ettt ettt sttt es s e 11
do.while [EVTOAEC] (GUVOIKI) weviececececeee ettt ettt sttt en e 12
ENTOAEZ EIZOAOY— EZSOAOY ...ttt anaaaeneeees 12
[T L (=) 4] o) IS TP SP TR RSRSRPRRPN 12
LY =T Dq o] o OO 12
MAOHMATIKEZ KAI AOINIKEZ ZYNAPTHZEIZ. ..., 12
INEEGEIN(NUMDET) .o b e s bbb e e nesrenes 12
INE(NUMIDEI) et b e sttt e bt se st et s st be e aebene e 12
CRF(NMUMDBDEI) ottt b et st et b e et sese et be st s 12
ADS(NUMDEN) .ottt e et a e sttt e et sese et ebe et eseseebebe s benens 12
SIN(NUMIDEI ) ottt sttt b s sttt e et e s se et et e s et esese et eb e st eseseebese s ebenens 13
COS(NMUMDEI) ottt e bbb s e bt e et e ae st et e b e s et esese et ebe st esesnebebe s tenens 13
BAN(INUMDE) ettt sttt st se et b e be st et e be st eneebe st e e ebestenneterens 13
AFCSIN(NMUMDEI) .ottt b e s bt ae st et be s be st e se et et eseebesseneebebenserenens 13
AFCOS(NMUIMDEI) .ttt b e s b e b b e s e ae st e b esesbe s esesbe s eseebessenestebenseressens 13
AFCEAN(NMUMIDEI) .ot a et se s b et e se et et seete b eneebe b eneetesnens 13
arctan2(NUMDbEr_Y NUMDEI_X) ...t 13
NOE(BOOIEAN) ...ttt st b s st e e st et ese st et e e sa et ens st b e e saeteneee 14
XOr(b00I€aNT1 DOOICAN2) ..ot 14
and(booleanl bOOIEAN2) ...t 14
Or(b00IEANT DOOICAN2) ...ttt b bbb 14
allof(b00lean1 DOOICAN2 ...) o 14
anyof(booleanl DOOIEANZ ...) e 14
FOUNA(NMUIMIDEI) c..eiiecteeeee ettt sttt sttt s et e et e seeb e st e seebesbe s ebesbeseebesbeseebesbeseesearenas 15
FAASTN(NMUIMIDEI) ettt sttt st e se et e st e se et e e be s e ebesbeseebesteseesesbeseesesreeas 15
FAACOS (NMUMDEI) oottt b ettt seebesbe e besbeseeresre e 15
FAAEAN(NUMIDEL) oottt et e st e se et e et e seebesbeseebesbeseesesbeseeresrenas 15
FAAArCSIN(NMUIMDEI) ..ottt ettt st e se et e et e seebe s beseebesbeseetesbesnebeereens 15
rAdarCCOS(NMUMDBEI) ..ottt b et a bbb e sa et ene e 15
FAdarCEaN(NUMDEI) ..ottt b et a et st b e e sneteneee 15
Yo o (1 L] o1=] ) T TSR 15
D) ettt ettt ettt ettt ettt et et be et et eteebe et eteebe et eteebe et eteebe et eteebe et ebeebesteteebe st ebeebe st eteebesteteebestereetenas 16
MINUS(NUMIDEI) oottt a e st e et e se s st e e ss et ene st et e e saebensstebe e sneteneee 16
SUM(NUMDErL NUMDEI2 ...) ottt bbb e b nens 16
difference(NUmberl NUMDEIr2) ... e 16
product(NUMDBErL NUMDEI2 ...) ettt s be e s resre e 16
quotient(NUMDBErL NUMDEI2) ... e 16
remainder(NUMDBErL NUMDEI2) ...t st re s s resre e 16
POWEr(NUMDErL NUMDEI2) ..ottt sttt e s a et ee 16
EXP(NUIMDEI) oottt sttt et s e s et e b e st ese s et eb e s et esese et ebe st ese e sbese s etenens 16
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