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Ilepiinyn

H epyacio pov apopd tov oyedrocuo-omuovpyio pag GPS epappoyng pe v
YPNOM TS YA®GGag Java. Apyikd, Yoo vo Kotovonow KaAvTepa 10 BEpa pe to
omoio aocyoAOnka otV mopovcoo epyoacio, EMPENE VO, KOATAVONG® WHE OTAEG
dwdkaocieg Tmg Asttovpyobv ta. GPS Kot Tdhg xpnooTolovvToL 0l SIETAPES TOVG.
2mv ovvéyela, éyasa va Bpo minpogopieg yia didpopa GPS, ta omoio avdaivca
pe Pdaorn v SEmOPN TOVE WG TPOS TOV YPNOTY AL Kot TNV XPNOUITNTO TOVG
nwpog tov GvBpomo. Ilapdiinia, ot GPS cvokevéc mpoopépovv mhpo TOAAEG
Aertovpyieg otov AvBpwmo Kot Tov fonbovv oty KabnuepvotTTa TOL pE EEVTTVEG
Moelg kot cupPoviéc. ‘Etot, avaAdoo KAmoleg amd anTES TIG CLOKEVEG e EPPOOT
oTIG Agrtovpyieg mov mpocseépovv. EmmAéov, €lda ko avdivcooa to €idm, TIC
Katnyopieg kot tovg tomovg t@v GPS epapuoydv. Me Pdon oe avtég Tig
nAnpoeopiec , kotéAnEo OTO CLUTEPAGHO OTL TO UETAPOPIKE AOYIGHIKA
avanticcovtol Kot eEglMocovtat e paydaiovg puBpovg kot 0Tt pépa pe v pépa,
JOMGTAOVOVTOL KOvoOpyleg TTuyég otnv odfynon. Emnpdcbeta, mapatipnoa otu
N EMOTAUN TNG TANPOPOPIKNG HE Odpopa péca £0moe Ko Ba dmoel yeipa
Bonbeiog otov petapopikd Topéa e TNV OMUIOVPYiK SIAPOP®Y KAIVOTOUIMDV KoL
Aertovpyuwv. A&iler va onuewwbBel 6T, pe TV €l00y®YN TOL TOMED TG
TANPOPOPIKNG 6Ta HECO LACIKNG LETAKIVIONG, AVATTOGGETOL Kot 1] TEXVOLOYia TNG
avTONATNG 001 YNoNG. TEXVOALOYIKES KOVOTOMIES TOV EKTOG OO TOL TAEOVEKTILOTOL
OV TTPOGPEPOLY G€ Kabnuepvd topén, fonbovv Kol 6TIC PETAKIVIGELS ayoddv
®OTE Vo 0modidoVV KAADTEPO GTNV OOVAELL TOLG Ol TOANTEG KOL VO EMKOIVMVOVV
HE OCOPNVEIDL (OOTE VO UTOPOVV VO OVIWETOTIGOUV TIS OMOEG OLOKOAIES
TPOKLYOLVV ovtioToryo. Me Pdaon TIC mTOPATAVE® TANPOEOPIES, 1 CLTOUATN
petakivnon Ba yivel avamdoTOoTO KOUUATL GE SLAPOPOVE EMOAYYEAUATIKOVS TOUELG

pe mOKIAES €POPUOYEG. ZUUTANPOUOTIKG, Yo TNV VAOTOINCY NG €QPAPUOYNG



ypnoponoinoa to mpoypoupa Netbeans yia va dnuovpyno® tov KOSKO Kot TO

EKTEAECIUO aPYElO TNG EQPOPUOYTG.

Xy ovvéyela, pe v pondeia tov mpoypdppatoc Word avoroapdotoo v
epopuoy ] pov pe v ypnomn owypoppateov UML kot GvtAnco mTpoypotikd
dedopéva evtog Tov AladKTOOoV Yia o KprTiplo. TG PEATIOTNG SLadPOUNG, T OTTola!

glvat 0 TLAGVOGS TNG EPAPLLOYNG LOV.

Aééers Kigrowa: GPS, Awaypouuoara UML, Yiomoinon

Epapuoyis, Ipoypauuoza



Abstract

My work concerns the design-creation of a GPS application using the Java
language. Initially, in order to better understand the topic | addressed in this paper, |
had to briefly understand with simple procedures how GPS functions and how their
interactions are used. Next, we sought to find information on various GPS devices,
which I analyzed based on their user interface and their usefulness to humans. At the
same time, GPS devices provide a lot of functions to people and help them in their
daily lives with smart solutions and tips. So, | analyzed some of these devices with an
emphasis on the features they offer. In addition, |1 saw and analyzed the variety,
categories and types of GPS applications. Based on this information, I have come to
the conclusion that transfer software are developing and evolving rapidly and that day
by day, new aspects of automatic driving are emerging. In addition, | have observed
that computer science through various means has given and will give, a helping hand
to the transportation field by creating various innovations and functions. It is worth
noting that, with the introduction of the IT sector in the massing transferring vehicles,
the technology of automatic driving is developing. Technological innovations that
despite the advantages they provide in an everyday field, they also help in transferring
goods so sellers are performing better in their field, and to communicate with
clearance so they can face any problem respectively. Based on the above information,
automatic transportation will become an integral part of various professional sectors
with a variety of applications. In addition, to implement the application | used the
program Netbeans to create the code and the executable file of the application. Then,
with the help of the Word program, | represented my application using UML
diagrams and extracted real data on the Internet for the selection criteria, which are

the pillar of our application.

Key Words: GPS, UML Diagrams, Application

Implementation, Programs
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1° Kepdlroro: Ta mo yvoota GPS

1.1 Aoywopiko gps wov vadapyeL 6TV 0yopd Kol 6TO H1001KTVO

Ye 60 Ta cVYYpOVE gpS YEVIKOG LTTAPYOLV Ol €ENG Asttovpyieg, OV amd Tig
7o Pactkég amd OAeg eivan va pmopovv va fpovv v BEATIOTN SL0dPOUn OVALESO GE
Vo onueia Thveo GToV YAPTN, Kot o1 VTOAOITES EEKvOUV amd TO va fpicKeL 0 ¥PNOTNG
onpeio evolopEPOVTOg Omd TIG EKAGTOTE TOTIKES VINPECIES, LE TIG VITOAOITES VAL Elvat
N mopokoroHOnon 360° idvov o SPOLOVS TOV TOVG £YEL EMTPATEL GTNV EKAOTOTE
etoupion TG eQoapuoyng va Tic Tpapnéovv kol va Tig amobnkevcovv. Na €youvv
GULGTHLLOTO TOV UETPAVE TNV CLULEOPNOT] TOV SPOU®V OO ALTOKIVITO KOl VO, LITOPOHV
VoL TPOTEIVOLV £VaV SLOPOPETIKO OPOUO e AyOTEPN Kiviom, KOl Vo £(0VV GTELN TOV
TPOEIOOTOLOVV Y10l TUPKAYLES 1) YL TEPLOYES UE UEYOAN aOENGT KPOLGUATOV KATOL0G
emkivouvng acBévetlag m.y. Kopovoioc. H yvoot) avalnmmon yw vo petapepbeic oto
GUYKEKPLUEVO UEPOG TTAVM GTOV YAPTN, KOL 1) LETAKIVIION TOL YAPTN KE TO TOVTIKL LE
10 omoio ybpng otn podéia yivetar to {ovp KOl HE TOTNUEVO TO OPLOTEPO KAIK 1)
petakivnon oe uépn mov oev PAémovpe otnv 006vn. Télog, oG mpog TIg Aettovpyieg
TOVG KAOE gPS LILAPYEL L KATAGTOON oL OTav £ivarl evepyomoinpévn cuvilwg e To

AT evog Kovumoh o ypnotng PAémel v moykdouo tomobecio Tov v GToV
26PN,

O 1pomoc pe tov omoio ta gps Pyalovv ypnuato eivorl pe 10 va. mTPOTEIVOLV
poyolld 6TovG XPNOTEC TOVG ®C ML HOPPN OlONUIONG KoL GLAAEYOVTOG TIG

tono0ecieg Kot to poryalld To 0ol EMGKENTOVTOL Y10 TTO GTOYEVUEVT] SLOPTLUOT.

Google Maps

Eivai to dnpogiréostepo gps tov kdcpov etiaypévo to 2005 kot éxet Tave and
1 dioekatoppvplo KOGLO OV TO XpNoomolel Kabe unva. Akorovbel n eEnynon g

KaOe Aettovpyiog Twv google maps.
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Efmgoc  KukhogopiBuykomunifiod o aMepionoreg
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Ewova 1.1

O xG4ptng tov gps Kot pmopeig vo pHeTokvnOels o avtdv £X0VToC TOTNUEVO TO
apLoTEPO KAK TOV TOVTIKIOD EVA UETAKIVEITOL TO TOVTIKL

H ypopun ovalnmong otmv omoio yivetor TOAD €OKOAO O EVIOMIGUOS TNG
tomofeciog mov Yhyvel o ypNoTNG

O1 OMUOPIAELG TOTIKES EIKOVES TNG TEPLOYNG TTOL del)VEL O XAPTNG

O 1pdmog pe Tov omoio pmopel 0 xpNog va aAAGEEL TIC TANPOPOpieg TOV XAPTN
.Y (60p0g, KuKAOQOpia, onueio EVOUPEPOVTOC TOVPLETMV)

[Motdvtag 10 Kitpvo avBpomdkt divetor M kovotnto tov 360° gikOVoV
mapoKoiovOnomg

Ta tpio. kKovumakio o omoio. Gvv ANV €ival Yoo vo. SovpE TOV YAPTN HE TLO
GUYKEKPIUEVEG N YEVIKEG TANPOQOPiES avaAdY®G TV OTTTIKY pag gikova. Kat to

Tpito mov gival ya va Bpodpe v axpiPn torobesia pog mive otov xépt



Apple Maps

Elvaw peyodvtepog avtayovietic tov google maps yati

TPOEYKATEGTNUEVO OTIC cLOKEVEC TG apple. To apple maps eivar dabéoipo povo oto

npoiovto tng apple ,kat £yl v €EN\C SlemaPn Yo TOV XEPIGUO TOV.
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O ybéptng Tov gps
H ypapun avagiiong
To Covp Tov YGpTN Kou o To&ida yio TpocavatoMed

H emloyn evtomiopol g maykocpag 6€omng tov ypnotn

a > w0 P

‘Enerta and v avaltnon deiyvel e m6Go ypdvo kot Tt tayvtnTa 8o eTéosl o
YPNOTNG GTOV TPOOPIGHO TOV pall pe odnyieg yio o mov Ba otpiyel

6. H dwdpopn mdve ctov xa4ptn

1.2 Epyaieia ITov Xpnowpomou)Onkav I'a Tnv Avantoén Tov GPS
INa v avédrtoén tov GPS  ypnopomombnke T0 TPOYPOUUATIOTIKO

nepiariov Netbeans

1.3 Epgvovntikd Agdopéva

https://www.google.com/maps/ Edd Bpioketon n 1otocelido twv google maps mov

amd TV omoia whpONKay TOAAG OEGOUEVA Y10 TV OAOKANPMOT) TNG TTUYLOKNG

https://en.wikipedia.org/wiki/Google_Maps H Biuraidelo tov google maps n omoia

YPNOILEVGE GTO VO YPAPTEL TO EYYEPIO0 TV JPS

https://en.wikipedia.org/wiki/GPS _tracking_unit Ietocelida oty omoia e€nyeitol o

TPOTOG TOL Ta gpPS Ppickovv v tomobecia Tov ¥PNoTH GTO XAPTN

https://en.wikipedia.org/wiki/Global_Positioning_System TTapopoto 16toceAda g

Bucimaideio pe ToV TopATAvVE GOVOEGHO

https://www.sixt.com/magazine/tips/top-free-navigation-apps/#Gaia IotooeAida pue

Jpopa SNUOPIAN gPS otV ayopd
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2° Kegpalao: Avaivon UML dwaypappdrov

Ye avtd 10 KePdAlowo Oa avalvocovpe ta uépn amd TO Omoin

amoteleiton 1 epoppoyn kabmg Kot Tov Tpdmo/péca dnpovpyiog .

2.1 UML Awypappota

[Na v onuwovpyic ™C eeapuoyng ypnoipomombnke mn  yAoooo
npoypoppaticpod Java. Enopévag, pe v Pondeia oyedypappdtov UML Ba cog
TOPOVCIIo® TNV Agttovpyle g gpapuoyns pov. Ta  oyedaypdppota
dnuovpynnkav pe to mpodypoupa Word, to omoio ivor éva mepipdAlov edypnoto
TPOG TOV YPNOTN KOl TOAD OMOTEAEGUATIKO KOl OMOOOTIKO (¢ TPOS TV dnuovpyia

EIKOVIKOV OYESAYPAUUATOV LE Bdon oevapila 1 epopproyes [4].

2.2 Tlmg ypnopomolovvror To OLoypappaT

To owbypappo kKhaong £xel T €€Ng mévie KAAGELS Ol omoieg givar M
Simple_GPS, Graph, DyArray, Pair, kou Comparator_Pair. And tic omoieg or Graph,
DyArray, ko1 Pair givon diemagpéc, n DyArray kou n Pair givar diemapéc oty Graph,
ko 1 Graph eivow n povn demapn g Simple_GPS. H Comparator_Pair, Pair, ot
DyArray éyovv cvoooudtowon otmv Graph mod onpaiver oti, dgv pmopodv vo
vapyovv ywpic v vmopén g Graph, kot pe v oegpd e n Graph éyxet
ovoooudtoon omv Simple_ GPS. H Comparator_Pair fonbdel otn obykpion g
KAdong Pair ot Graph kot vdpyet povo pia ovtotnto oty Graph. Evé n DyArray
ko 1 Pair égovv dvo ovtotnteg oty Graph. Téhog n Graph éyet tpeic ovtotTeg 0TV
Simple_GPS evo 1 Simple_GPS éyet povo wa [8].
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<<Pair>>

-left:E

-right:Integer

Class Diagram

<<Graph>>

+Pair(E, Integer)

+setLeft(E):void

+setRight(Integer):vo
id

+getleft():E

+getRight():Integer

Simple_GPS

-labell:Label
-label2:Label
-label3:Label
-label4:Label
-label5:Label
-label6:Label
-label7:Label
-label8:Label
-label9:Label
-label10:Label
-labell1:Label
-label12:Label
-labell12:Label
-label13:Label
-labell4:Label
-label15:Label
-labell6:Label
-jLabell:jLabel

-jLabel2:jLabel

-jLabel3:jLabel

13

-graph:DyArray<DyArray<Integer,
E>, E>

-data:Arraylist<Integer>

-datadest:ArrayList<ArrayList<E>>

+Graph()
+AddGraphBi(Graph):void

+AddOnedirectional(E, E,
Integer):void

+AddBidectional(E, E, Integer):void
+SizeOfNodes():int
+RemoveAll():void

+Clear():void

+PrintData():void
+DijkstraAlgo(E):void
+GetData(E):Pair<ArrayList<E>>
+getMinRoute(int):ArrayList<E>

+GetRawDistData(int):ArrayList<Inte
ger>

+getfromElement(E):int
+getindex(int):E
+get(int):DyArray<Integer, E>
+getMinDistance(int):int
+containsindex(int):Boolean

+containsindex(E):Boolean




-jLabel5:jLabel
-textField1:TextField
-textField2:TextField
-textField3:TextField
-temp:ArrayList<Checkbox>
-states2:ArrayList<Checkbox>
-citydata:ArrayList<Checkbox>
-citydata2:ArrayList<Checkbox>
-Arrlabel:ArrayList<ArrayList<Label>>
-indexes:Arraylist<Integer>
-collide:ArrayList<Rectangle>
-colindex:int
-addflag:Boolean
-moveflag:Boolean
-movetemp:Boolean
-obj:Graph

-obj2:Graph

-objt:Graph

-jDialog1:jDialog
-jPanell:jPanel
-jFrame2:jFrame
-button1:Button
-button2:Button
-button3:Button
-button4:Button
-button5:Button
-button6:Button
-button7:Button
-button8:Button
-button9:Button
-button10:Button
-button11:Button
-button12:Button
-button13:Button

-choicel:Choice
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1 Helps To Compare Pair

Comparator_Pair

+compare(Pair<T>, Pair<T>):int

<<DyArray>>

-array:ArrayList<E>
-indexcount:ArrayList<T>

-indexcounter:int

+DyArray()

+DyArray(T, E)
+addElementAt(T, E):void
+setElementAt(T, E):void
+getfromindex(T):E
+getfromindexcounter(T):int
+getindex(int):T

+get(int):E

+size():int

+remove(int):void
+clear():void
+containsElement(E):Boolean
+containsindex(T):Boolean

+containsindex(int):Boolean




-choice2:Choice

-choice3:Choice

-choice4:Choice

+Simple_GPS()

+main(String):void
+getCheckBoxes():ArrayList<Checkbox>
+TikCheckBoxes(Choice):void
+distancecond():Integer
+applychecksfromtextfields():void
+iscollided(Point):Boolean
+getcollided(Point):Boolean
+movecheck(Checkbox, Point):void
+gethalfdist(Point, Point):Point
+showroad(ActionEvent):void
-choicelltemStateChanged(ltemEvent):void
-choice2ltemStateChanged(ltemEvent):void
-choice3ItemStateChanged(ltemEvent):void
-choice4ltemStateChanged(ltemEvent):void
-button2ActionPerformed(ActionEvent):void
-button3ActionPerformed(ActionEvent):void
-button5ActionPerformed(ActionEvent):void
-button6ActionPerformed(ActionEvent):void
-button7ActionPerformed(ActionEvent):void
-button8ActionPerformed(ActionEvent):void
-button9ActionPerformed(ActionEvent):void
-button10ActionPerformed(ActionEvent):void
-button11ActionPerformed(ActionEvent):void
-button12ActionPerformed(ActionEvent):void
-button13ActionPerformed(ActionEvent):void
-textField1MouseClicked(MouseEvent):void
-textField2MouseClicked(MouseEvent):void
-textField3MouseClicked(MouseEvent):void
-jFrame2MouseClicked(MouseEvent):void

-jFrame2MouseMoved(MouseEvent):void




To owbypappa mepintoong ypRong £xel oG Koplo nbomold tov y¥pnoTn Yoo TV
Aertovpyiar Tov. O ypNnotg €xel ¢ dVvATOTNTES Vo, EMALEEL TOV TPOKOOOPIGUEVO
xaptn gite va @TIaEEL Evav xapn NG emthoyng tov. Kat otovg dvo yapteg €xel v
eMAOYN va 0el TNV PEATIOT Sadpopr| 0 NB0To16G, apdTOL TP®OTA JSaAEEEL HVO TOAELS
™V TOAN aeeTNPilog Kot TV TOAN TPOoopIopov. Xty emiloyn tov avbaipetov yaptn o
YPNOTNG EXEL EMTALOV TIG EMAOYEG VO, EICAYEL TIC TOAELS UE TIG OLOPOUES TOVGS, KO VO
LETAKIVIOEL TIG TOAELS TAV® GTO TTopdBupo TG EPAPUOYNG OTWS KO VO GTOLOTIGEL
TNV KOTACTAON UETAKIVIONG TOAEWV. X& TEPIMTMOT TOL O YPNOTNG EYEL KAVEL KATOLO
AGBog T0TE £xEl TV €MAOYN Vo SPNCEL OAEG TIC TOAELS LLE TO AT EVOG KOVUTLOV,
Kol o1V TEPImT®MOoN Tov 0 YPNotng Omoel Aavlacuéveg mAnpogopieg yw v
amocToon TV TOAE®V N €xel dmdoel TV Bt TOAN VO QOpEC, TOTE TOpdyovTot
punvopaTo Yo vo Kefodnynoouvy Tov ¥poTr MOTE VA KAVEL TIG CMOTEG EMAOYESG Yo VO

nepAneBovv[8].
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Clear All Cities

Create New
Map

Verify Correct
Input

Pick Location For
City/Cities On
Application

See Default
Map

Show Road

Choose
Starting Point

Display Error If
Wrong Input

Add Cities

Move Cities On
Map

Stop Moving
Cities On Map

Choose
Destination Point




To owaypappo SpaoTNPLOTATOV EEKIVAEL LLE TNV EMIAOYN TOL YAPTN TOV
embopel 0 ypnotG. XNV TEPITTOON TOL VEOL YXAPTN O YPNOTNG EXEL TIC EMTALEOV
eMAOYEG OV elvar vo TpocBEcel TOAELS, VO LETOKIVIGEL TOAELS OV VILAPYOLV, KOl VOl
offoet 11 mOAelg av vrapyovv. Ot emdoyéc va mpochiécel MOAES KOl VoL TIC
LETOKIVACEL €YOVV YPpOViKN kobvotépnon ekatd ytlootov. Emetta, o ypnotng
EMALYEL TNV TOAN aPeTNPiog Kou TNV TOAN TPOOPIGHOV, Ol OTOoieg Taipvouv Ta
YPOUATO TPAGIVO Kol KITPIVO avTIGTOY®™S, Kol apOTOV eMAeYOOLV Kot 1) 000 pUmopel o
YPNOTNG Vo del TV PEATIOT Sadpop] TOVE® GE OMO0 Amd TOLG dVO YAPTEG £)EL
emAé€et. [a va 0l TNV d100popn 0 ¥PNOTNG TEPLUEVEL Yol £VOL SEVLTEPOAETTO TNV KAOE
TOAN o1 omoieg PApovTol UE TO YPOUO TOPTOKOM HEYPL VA PTAGEL GTNV TEAELTOLN

7oA Ttpoopiopov [4][8].
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Activity Diagram
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3° Kepalawo: AhyéprOpog tov Dijkstra

3.1 Atya hoyia yra Tov Dijkstra:
O Edsger Wybe Dijkstra ntav évog emotiuovog

GUOTNUAT®V, TPOYPOUUOTIOTNG, UNYXOVIKOS AOYIGHIKOD, GTNV

€0KOTNTO TV VoAoYloTdV. ['evviOnke oto Potepvrop g

P OMavdiag kol amogoitnoe and to oyoAeio 1948, pe peydn

‘ Ik

Ewéva 3. 1 Kol OtV QUOIKN ot opyés tov 1950. Aovleye g

TPOTPOT TOV YOVEMV TOVL VO, EMIKEVIP®OEL 6To pobnuoTikd

TPOYPAUUATIOTNG 6T0 Apctepviap and to 1952 éwg 10 1962.
O Dijkstra Eekivnoe va enelepydletar Tov alyopiBuo 1o 1956 kot 1o 1959 dnpocicvoe
éva. TproéMoo dpBpo 'Eva povomdrtt yu dtacvvdeon pe yphoovs’. ‘Hrav évag,
alyoppog yio va Ppickel 10 GLVTOUOTEPO HOVOTATL G Evav YPAPO HeTAED Ovo
onueimv, mov £yl PEYPL KAl TNV CHUEPOV MUEPA TNV OVOUOGio 0 aAYOPIOLOG TOV

Dijkstra.

AobAeye, GOV TPOPEGOPAS YOl TO UEYOAVTEPO UEPOG TNG NG TOL, £YOovVTog
o Béon  oTov TOUEN VTOAOYIOTIKEG EMICTNUES OTO TOVEMIGTAWIO Tov TEéERG 61O

Aovoty amd to 1984 £m¢ v cvuvta&lodotnon tov 1o 1999.

3.2 I'evikég YVOOELS Y10 TOV aAyopLOpo:
O aiyopiBuoc tov Dijkstra etvan évag alyopiBpog yia va Bpiokel tnv cuviopotepn
dadpoun HETaED dvo KOUP®V GE Eva YPAPN O, O OTTOT0G LITOPEL VO TPOGOUOLALEL Yol

nopaoeypa, dikTua SpOUMV.
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Yrdpyovv, moArég ekdoyég Tov oAyopiBupov, ko, o wo kowdg eivor Otav
EMALYOVUE oL KOPLPN oav TO onueio ekkivnong. Amd exel Bpiokovpe v eldyiot

AmOCTOOT OO OAES TIG KOPLYES, PTIYVOVTAS £TCL, TO OEVTPO EAAYLOTNG dLUdPOUNG.

Ekkivnon ano to 3

TeA LKEG AMOOTAOELG UTTAE

Ewkova 3. 2

Mmnopei, emiong, vo ypnoorombet yio va PBpebel poévo po amdotoon pe ovo
onueia oTAPATOVTOG TOV aAYOplOHo HOALS, £xel KaboploTel 1 IKPOTEPT AMOGTACT).
Mo mapdoderypa, av ot KOUPOL VOGS YPOPLOTOS OvVATOPIETOOV TOAELS KOl OL TAEVPES
OTAOLONG aVOTTOPIOTOVY OMOGTAGES OPOUMV HETAED dVO EVOUEVOV TOAEWOV ,TOTE,

Eyovpe TV duVOTOTNTO VO BPOVUE TIG OMOGTACELS TOV TOAEW®V PETAED TOVG.

O apykdg adydplBpog dev PNOILOTOIOVGE OVPE EAAYLOTNG TPOTEPULOTNTOS KO
&tpeye o€ Pabud ypévov moivmrokdtrag O(|V|*2), omod V eivar o apBudc tov

KOUPBoV.

H vlomoinon mov givar Paciopévn otnv ovpd ELI(IOTNG TPOTEPALOTNTOS OO THV
ocwpo tov Fibonacci kot tpéyel o ypovo O(|E[+|V|/log|V]) onov E eivar o apBudg

TOV TAELPOV.

Avtog, 0 alyopBpog Bempeite ATANGTOG YT, OMOPEVYEL VO TOEL O UEYOAES

OTOOUICUEVEG TAEVPEC TTOPATAV® A0 OGEG POPES YPELALETOL.

Tehwkd, o adyopiOuog BFS (best first search) 6o propodoe vo Bewpnbel cov puo
TP®TOYOVN €KkdoyN] Tov oAyopiBuov tov Dijkstra, omov M ovpd TPOTEPAOTNTOC

ypnoponoteite og katdotaon FIFO (first in fist out) [3].
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3.3 Aertovpyio Tov aryopiOuov Dijkstra:

Hekwvdpe, pe évav apyikd kopPo o omoiog Oa eivor To onpeio mov peTpaue v

amocTOoN 0md TOLG VITOAOITOVS. AnAadn, N amdoTacn and Evav kopPo X etvor 1

amootoon tov kopPov X amd tov apykd. Xtov aiyopiBuo tov Dijkstra Oa

ONADOCOVUE UEPIKEG OPYIKEG OMOOTAGELS Omd TOV apykOd KOUPO 7Pog TOoLg

VIOAOLTOVG Ko, O TNV Beltidvovpe avtiv Ty amdotaot Prina tpog Prna [1][2].

1)

2)

3)

4)

5)

®¢tovpe 6Aovg Toug KOUPovg ¢ avegepevvntove. Anpovpyolpe, Eva
oeT pe OAOVG TOVG aveEepevvnTovug KOUPoLS ovoudloviog To ¢ TO
aveepevlvnTo GET.

Exywpodue, oe xabe xoupo pwoe Ponbntikn amdotaon TUNAG:
EMAEYOVUE TO UNOEV Yo TOV apyIKO KOUPO Kol TO AmEPO Yo OAOVG
toug voAowmovg. Tote emidéyovpe, Tov apykd kOUPo ®OTE va givat
£touog yo avalnnon.

INa kabe, kopPo mov eivar oto KedAl avalnmong, avabewpolpe
O6AoVG Tovg aveEepehvnTovg yeitoveg Tov Kot vmoAoyilovpe TV
amooToon HEcw Tov KOpPov avalntnong. Zuykpivovue, tTnv Kowvodpio
amdotacn pe v Pondntiky Ko ekyowpodue v pkpdtepn. [a
mopdadetypa, av o Tpéyovto KOoppog Y éxel v andotoon 4 and tov
apykd kopPo kol pmopel va mdel otov KOUPo Z pe v mAgvpd mov
TOVG evveL va givon 3, tote, N Kavovpla amdctact tov Z stvan 4 + 3 =
7. Av, 0 Z &gl mponyovuevog e€epevvnel pe o Bonntikn andctoom
HIKPOTEPT TNV Kouvovplag, tote, 0 Z B Kpatnoel v 7oAl TOL
AmOCTOOT, EWAAMGS, B Tdpel TV Kovovpla amdotacn 7.

Otav, &rovpe teAel®OEL VO EAEYYOVIE OAOVG TOV YEITOVEG TOL KOUPOL
pe tov omoio eEgpevvodue, Bétovue TOoV  TOPWO  KOpPO  ®¢
e€EPELVNUEVO KOL TOV OQPALPOVUE OO TO GET TOV OVEEEPELVITOV
kouPwv. ‘Evag eEepevvnuévoc kopPog dev Ba kottoytel Eavd amd tov
alyopopo.

XV mepintmon mov eMokePTOVE TOV KOUPOo Tov BéAape va Bpodue
pe MV eAdylotn amdotacn(0Tay £XOVUE OKOTO HOVO Yo Evav KOUPo
va Bpodpe v eAdyotn andotacr aAM®OG givat Yo OAO TO GET TOV

avegepevvntov kOpPwv), TOte av N piKkpodTepn Pondntikn amdcToom
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oL Ppédnke oe OAOVG TOLG KOUPOVG lvar TO AmeEPO(AOECE TO OET
TV aveepehvntov KOUPov. Enuaivel, 0Tt dgv vTdpyel TAEVPE TOV VAL
EVOVEL TOV KOUPO LEe TOLG VITOAOITOVG),TOTE oTapaTd. O adyoplOpog
Exel TAEOV TEAELMOEL.

6) Ewdilwc, emdéyovpe tov aveEepedvnto kouPfo mov Exsl v
puikpotepn Pondntikn amdotacn, Tov KAVOLUE Vo Eival TO Kavovplo
Ke@a avalntnong, Kot anyaivovpe Ticom oto fua 3).

Otav oyedldoel 10 HOVOTATL, 0eV YPELILETAL VO, ETIGKEPTOVIE TOVG
KOUPBoVG oV £yovv pEYOAES 0mOoTACELS. ME 0T TOV TPOTO YAITAOVEL

TOAD YPOVO 0 AAYOPIOLOC KOl CTAUATAEL TTLO VOPIC.

3.4 lMopaderypa:

Ewova 3. 3
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‘Exyovpe 10 mopamave ypaonua. Koi, emAéyovpe va Eexwvnoovpe omd tov
kOopPo 3. Ondte Ba TpokHYEL 0 TAPUKAT® TIvaKog TOV pag Oelyvel Ta Ppato Tov

KAVOLLLE KPOTMOVTOS TNV omdoTAcT 0 TOV 3 TPOG TOVG LITOAOUTOVS KOUPOLC.

Mivakog emavainyng Dijkstra:

Mivaxag 1

Onwg mapatnpeite otov Tivaka £(OVUE GTNV TPAOTN opovTIaL GTHAN GAOVG TOVG
koppove. Kat, ommv kabem tv ogpd pe v omoia tovg emokentopaote. Ot
kitptvolr apBuoi eivor ot eAdyloteg OmMOGTACELS TTOL YpeldaleTon yio vo petofet
kavelg otov kopuPo avalnmong . Kat, ta pikpd xitpva voouepa ypnoyuevovy
®oTE Vo TApoVUE TNV dtadpoun pe v omoia Ba mape oto kabe kOUPo. ATAd,
dwAéyovpe tov kOpPo mov Béhovpe Kot mhpE TPOS TAL WIOW® YO VoL SOVUE TNV

dadpoun mTov kavape and 1o 3.

[Mopdaderypo, B ovpe, va dovpe v dadpoun amd to 3 oto 4. BAémovpe, o011,
10 4 éxeL Kitpvioet oto 115 apd Ba whpe va dovpe mov ctapdtnoe o képPog 2 oto
33 kot 10 3 givor 0 kOUPoc oTov 0moio TPoNAOaLLE apd TO GUVTOUOTEPO LOVOTATL

v 10 4 givan 10 3->2->4 pe eldyiotn amdctaon to 11.
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4° Kepararo: H ypfion g c@uppoync
4.1 Tpomog Acrtovpyios EQappoync

210 apykd Tapabvpo NG EPAPLOYNG OlveTal GTov YPNoTN Ol EENG EMAOYES
eova 4.1

& - [m] X

[-Pick Destination- ~ | Pick Starting Point

|-F'ick Destination- ~ ‘ Pick Destination Point

N
@)
‘ Total Distance: 3

Default Map | Add | Move Cities | Clear All |

Ewova 4.1

H mpodm elvan va mpocsBécel 610 mapdbupo Tig TOAELS Pe TOVS OPOUOVE TATMVTOG TO
kovuni pe v ovopacio Add. To omoio Ba tov avoi&el £va kavovplo mapdbvpo, o
omoio €yl Tplat KOVTIA KEWEVOL OTO. Omoiol UmOopel va elodyel dvo TOAELS, KOl TOV
dpdo Tov evidvoviol Tave oTo ¥apt - Tapdbupo. To Kavodplo mapabuvpo £xet TPELS
emoyéc v OK, Apply, kaw tmqv Cancel otig omoieg poAlg motnbodv yiveton m
Sldkacion ElG0YMYNG OTOV YAPTN, E60YMYN TOAADV TOAE®V, KOl OKOPOONG
avtiotoiyws. EmumAéov, dev emutpémel otov ypnotn va £xel mpdcPacr 1o apykod
napdBupo, Kol oV TEPITTOON oV PALEL ApVNTIKEG TIUES Y10 TOVS OPOHOVG 1 ODGEL
Vv 010 TOAN TOTE, dEV OEYETAL TNV EGAYMYY| Kol EUPOVICEL OVAAOYO LVULOL GTOV
YPNOTN He KOKKva ypauuato. Moag emdé€er v emioyn OK, tOte 0 ypfotng
tonofetel TIG TOAEIS TAVEO GTO KOUUATL TOV TopafHPOv TOL TOV EMITPEMETOL EIKOVES

4.2 ka1 4.3.
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Enter City1 Here

‘Enter Their Distance

‘Enter City2 Here

* Dont Give The Same City As Inpul

* You Can Only Give A Positive Number

Ok Apply Cancel

Ewova 4. 2

[Enter City1 Here

‘Enter Their Distance

‘Enter City2 Here

Ok Apply Cancel |

Ewkova 4. 3

Tn oty mov Ba tomoBeTnBovV 01 TOAELS TOTE OAEG Ol OMOGTACELS TOVG epPavilovTal
o€ popen evoc aplBuod avapecd otic Kabe avtiotoryec mTOAES. APOTov glcayBovv ot
TOAES O YPNOTNG EYEL TIG EMAOYEG va OloAEEEL TV TTOAN apeTNPlag Kot TNV TOAN
TPOOPIGUOV Ol OMOieC maipvovuv o TPACIVY) Kot KITpvn omdyp®oT OVTIGTOL M.
‘Emeita. n emhoyn Show Preferred Road yivetatl evepyn kot o ypfiotng PAémel tnv
Bértiotn dwdpouny ybpn otov aAdydopiBuo tov Dijkstra, pali pe v cvvolkn
amootoon mov Ba ypewaotel vo davioel. O ¥potng €xel TIG EMAOYES emmALOV, Vo
LETOKIVIOEL TIG MOAES WAved oto yaptn upe tv emioy Move Cities, kot va
otapatiosl avth T Asttovpyio pe v Stop Moving. H emdoyn Clear All dwaypagei
OAeG TIG TOAELS Yo va apyioel o xpnotng amd 1o undév. Télog, o ypot¢ pumopet va
uetaPet oe évav mpokabopiopévo yaptn pe v emhoyn Default Map kot va
emotpéyel pe v enthoyn New Map. Ztov mpokabopiopévo yaptn o xpnotg £xet

LOVO TIC EMAOYEC MOTE VO SLOAEEEL TOAELG Kot VoL O€L TNV PEATIOTN Sladpopy) ekovVaL
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4.4.

| £ Simple GPS

15

Pick Destination- ~ | Pick Starting Point

-Pick Destination- ~ | Pick Destination Point

‘ Total Distance:

New Map ‘

4.2 Boowkd KOppATIo. KOOIKO

25

30

Ewova 4. 4

O mopokatom koddwag pue v ovouacio DijkstraAlgo sivar o adyopiBuoc tov

Dijkstra kou givat o k®dukag mov ypnouonoteital ya va Bpebei n féEXTIoT dradpoun

Tave o€ Ypapovs dNAadT oTIC TOAELS TS EQPUOYNG. Xpnoiponotel AMoteg yertviaong

KOL H10. OVPA TTPOTEPALOTNTOG Yot VO EMTOYEL TOV oKomd Tov. [l va Agttovpynoet

TPEMEL VO, VITAPYEL VOGS OTAOUGUEVOS YPAPOG Kot o1 KOUPotl va ivor evopévol Heta&d

toug[6][7].

/IThis Function Finds The Shortest Route Possible At All Possible Destinations
void DijkstraAlgo(final E src)

{

if(graph.isEmpty())

{

System.out.printIn("Initialize a graph™);

return;
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data = new ArrayList<>(); /Showing the minimum distance

datadest = new ArrayList<>();//Showing the road

for(int itr = 0; itr < graph.size(); itr++)
{
ArrayList<E> init = new ArrayList<>();
datadest.add(itr, init);
if(itr == graph.getfromindexcounter(src))
{
data.add(itr ,0); //Src =0
Yelse{

data.add(itr, Integer. MAX_VALUE);

PriorityQueue<Pair<Integer>> mypq
PriorityQueue<>(new Comparator_Pair());

mypg.add(new Pair(graph.getfromindexcounter(src), 0));

Integer u, v, weight, i;

E vconvert;

while(!mypg.isEmpty())
{
u = mypq.poll().getLeft();

for(i = 0; i < graph.get(u).size(); i++)
{
vconvert = graph.get(u).getindex(i);

VvV =
graph.getfromindexcounter(vconvert);

weight = graph.get(u).get(i);
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if(data.get(v) > data.get(u) + weight)

{

Object newpath =
datadest.get(u).clone();

ArrayList<E> newpathobj =
(ArrayList<E>) newpath; //deep copy

newpathobj.add(vconvert);

datadest.set(v, newpathobj); // The
Destination path

data.set(v, data.get(u) + weight); //The
Destination total distance

mypg.add(new Pair(v, data.get(v)));

¥

O mopokdato Kmdkog Tpochitel Toug KOUPoVS Tov YpAeov avd pio katevBuvon Kot
éxel v ovopoacioc AddOnedirectional. Emumiéov cuykpivel av ta dedopéva givar amodektd
v v viomoinfel cmatd o adyopiBuog. H epappoyn kaiel dbo popéc v mapaxdtm pédodo

BOTE VO UITOPEL 0 YPYOTNG VO, TNYUIVEL KO VOL ETIGTPEPEL 0O omovdnmote [5].

/[This Function Adds A Road To Two Cities But At Only One Direction
void AddOnedirectional(final E Start, final E End, Integer dist)

{
if(dist.compareTo(0) <= 0 || Start.equals(End))

{return;}

if('graph.containsindex(Start))

{
DyArray<Integer, E> Arrobj = new DyArray<>();
Arrobj.addElementAt(End, dist);
graph.addElementAt(Start, Arrobj);
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Yelse{
if(graph.getfromindex(Start).containsindex(End))

{

graph.getfromindex(Start).setElementAt(End, dist);

Yelse
{
DyArray<Integer, E> Arrobj =
graph.getfromindex(Start);
Arrobj.addElementAt(End, dist);
graph.addElementAt(Start, Arrobj);
}

}
H pébodoc TikCheckBoxes koleitar kdbe @opd mov ypNiotng eMAEYEL o TOAT Ko

gyyveitot 0Tt 01 60oTég TOAELG Ba. elvan emheypévec oo mapabvpikd mepiBaiiov [5][1][3].

/[This Function Gets Called With Every Choice Selection Thats Happening
/[To Show Which Checkbox Is Selected To The User
public void TikCheckBoxes(java.awt.Choice cho)
{
[**/
if(cho.getltem(0).equals(*'-Pick Destination-"))

{cho.remove(0);}

ArrayList<java.awt.Checkbox> city; //= getcitydata(cho);
java.awt.Choice othcho;

intil,i2;

Color c1, c2;

if(cho == choicel || cho == choice2)

{
if(cho == choicel)
{
i1=0;
i2=1;
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othcho = choice2;

Yelse

il=1;
i2=0;

othcho = choicel;

}
city = citydata;
Yelse
{
if(cho == choice3)
{
i1=2;
i2=3;
othcho = choice4;
Yelse
{
il1=3;
i2=2;
othcho = choice3;
}
city = citydata2;
}
if(il% 2==0)
{
cl = Color.green;
c2 = Color.yellow;
}else
{
cl = Color.yellow;
c2 = Color.green;
}

int a = cho.getSelectedIndex();
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/Nf choices are equals
if (cho.getSelectedltem().equals(othcho.getSelectedltem()))
{

othcho.removeAll();

othcho.add("-Pick Destination-");

othcho.select(0);

if(il < 2)

{

button5.setEnabled(false);
Yelse

{
button6.setEnabled(false);

}
for(inty = 0; y < city.size(); y++)
{

othcho.add(city.get(y).getLabel());
}
states2.get(il).setState(false);
states2.get(il).setBackground(this.getBackground());
states2.set(il, city.get(a));
states2.get(il).setState(true);
states2.get(il).setBackground(cl);

states2.set(i2, new Checkbox());
return;
}

H mopaxdtew pébodoc showroad Ponbder oto va gpeavicer tv cmoTy
OLVOAIKY| amdotaot poll Kot vo BAAeL To KOTAAANAQ XPOUATO OTIS TOAELS APETNPIOG
Kot Tpooptopov [3].

/[This Function Shows The Road At The Default And New Mapspublic void
showroad(java.awt.event. ActionEvent evt)

{

Graph dij;
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int stl, st2;
java.awt.Label leb;

if(this.button5 == evt.getSource())

{
dij = obj;
st1=0;
st2=1;
leb = label12;
Yelse
{
dij = obj2;
stl =2,
st2 = 3;
leb = label15;
}

dij.DijkstraAlgo(states2.get(st1));
Pair<ArrayList<java.awt.Checkbox>> data = dij.GetData(states2.get(st2));
leb.setText(data.getRight().toString());

if('data.getRight().equals(0))
{
for(inti = 0; i < data.getLeft().size() -1; i++)
{
data.getLeft().get(i).setState(true);
data.getLeft().get(i).setBackground(Color.orange);

try{
TimeUnit.SECONDS.sleep(1);

¥

catch(InterruptedException e){

System.err.printin(e);
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data.getLeft().get(i).setState(false);
data.getLeft().get(i).setBackground(this.getBackground());

states2.get(st2).setBackground(Color.orange);

try{
TimeUnit. SECONDS.sleep(1);

}
catch(InterruptedException e){
System.err.printin(e);
}
states2.get(st2).setState(true);
states2.get(st2).setBackground(Color.yellow);

¥

H endpevn uébodog ehéyyet Tig Tipég mov AednKoy amd to pkpdtepo mopabuvpo g
EPUPLOYNG, OV uPavileTor 0Tav 0 XpNoTNE TPOcbETel Kavovpieg torels. Kat Bonbdetl mote

n k\don Graph vo €xel amodekTéc TyéG.
/[This Function Helps At Apply And Ok Button To Check If The Values

/[Are Correct And Display The Appropriate Error Messages To jDialogl
public void applychecksfromtextfields()

{

String t1, t2;

Integer d;

t1 = textField1.getText();
t2 = textField2.getText();

if(tl.equals(t2))

{
jLabell.setVisible(true);
jLabel2.setVisible(true);
textFieldl.setText("Enter Cityl Here");
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textField2.setText("Enter City2 Here");
distancecond();

return;

d = distancecond();
if (d.equals(-1))
{

return;

java.awt.Checkbox checkl = new java.awt.Checkbox();
java.awt.Checkbox check2 = new java.awt.Checkbox();

for(int i = 0; i < 0bj2.SizeOfNodes(); i++)

{
Checkbox t = (Checkbox) obj2.getindex(i);
if(t.getLabel().equals(tl))

{

checkl =t;
}
if(t.getLabel().equals(t2))
{

check2 =t;
}

for(int i = 0; i < objt.SizeOfNodes(); i++)

{
Checkbox t = (Checkbox) objt.getindex(i);
if(t.getLabel().equals(tl))

{
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checkl =t;

}
if(t.getLabel().equals(t2))
{

check2 =t;
}

if(checkl.getLabel().isEmpty())

{
checkl = new java.awt.Checkbox(t1);
checkl.setEnabled(false);
checkl.setState(false);
checkl.setSize(checkl.getLabel().length() * 8 + 10, 20);
}
if(check2.getLabel().isEmpty())
{
check2 = new java.awt.Checkbox(t2);
check2.setEnabled(false);
check2.setState(false);
check?2.setSize(check2.getLabel().length() * 8 + 10, 20);
}

objt.AddBidirectional(checkl, check2, d);

if(jLabell.isVisible())

{
jLabell.setVisible(false);
jLabel2.setVisible(false);
jLabel5.setVisible(false);

textFieldl.setText("Enter Cityl Here");

textField2.setText("Enter City2 Here");
textField3.setText("Enter Their Distance");
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}

H emdpevn pébodog pe v ovopacio gethalfdist fonbaet dote va pmovv akpiPog
avApEs OTIG dVO TOAELG 1) TOUTEAQ, TG CLVOAIKNG OTOGTAGTC TOL SPOLLOV.

/[This Function Helps To Add The Roads Of Cities
Point gethalfdist(Point p1, Point p2)

{

intx,y;
X = (pl.x - p2.X)/2;
if(x >=0)
{

X=X+ p2.X;
Yelse
{

X=plx-x;
}
y = (ply - p2.y)/2;
if(y >=0)
{

y=y+p2y;
Jelse
{

y=ply-y;
}
Point p = new Point(x, y);
return p;

}
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YOUTEPACNATO KOl LEAAOVTIKY EPYUoia

To avtikeipevo g TapoHoog TTuYlaKNS eivat 1 VAoToinon gps eQoproYng o€
mopabopikd  mepiBdAhov pe  xpnom NG OVTIKEWLEVOOSTPOPNS  YAMOOOG
mpoypappoticpod Java. H exmovnon g mruylokng olekmepaidbnke ybpng oto
npoypappatiotikd tepipdriov Netbeans to omoio kateiye yprioyio epyoleia yio tnv
YPYOpn LAOTOINGN TG EQUPLOYNG T oToia £xovV TNV ovopocio Swing kot Awt, Kot

YOPT OTIC TOPATNPNOELS TOV EMPAETOVTA KaOnynT, KOpro [avayidt Mndro.

['evikdc M xpnom 10V GLOTAHATOG LG JPS EPOAPLOYNG TOPEXEL 0L GELPA ATO
ONUOVTIKA ~ TAEOVEKTNUATO ®©OC TPOS TOV  YPNOTN, 7OV  TOV  TOPEYOLV
OLTOUATOTOMUEVEG AVCELG, To. omoiol eivar 1 €Opeon g PEATIOTNG O100POUNG
avipeca oe VO onueia, 1 gvpeon TG mayKOGHog BEong Tov ¥PNOTN TAVE GTO
YOPTN, Kot TOAAEG YE@YPAPIKES TANPOoPOpieg Ommg allobéata, poyalld, Kol KTplo

EKTAKTNG OVALYKTG.

Yrapyoov Kt OU®G, LEPIKE PIKPA LELOVEKTNLOTO (0GTOCO TOL GUUTEPOVA GTO.
gps mov etvar 6tL opLopéveg Popég LITAPYEL advuvapia oTNY akpiBela EVTOTIGHOD EVOC
OYNMOTOS LEG® gPS, Kot optopévol LITAAANAOL i6mG va volimBouv 6Tt TpocsPaAileTor 1
elevbepia ToOvg S1OTL LIAPYEL TAPAKOAOVONON TPOCOTIKADOV OEO0UEVOV. 2GTOCO GTNV
TPAYULATIKOTNTO 1] AGPAAELN, 1] CVTOUOTOTTOINGT] Ko 1 koBodynon twv gps eivar o
KOP10g 0KOTHG TOLG Kot Oyl 1] TaPaKOAOLON oM TV TEAATOV ToVG. EmmAéov, mpémet 1)
JlEmaPN Vo KOADTTEL éva PHeYOAo Yemypapikd pAcpa ®ote va divetarl 1 duvatotnTa
o010 Oynuo va divel otiypo oe kdbe mBavd onpeio aveEapnrta TG YALOUETPIKNG
amdoTACT 1| TNV YE®YPAEIKY] TOV 0éom. To mpoPAnua ovtd pmopel va avTIeET®mIoTEL
KOTAYOPOVTOG G ol fAon 0ed0UEVOV KAOBE QOPA TO YEDYPAPIKO UNKOG Kol TAATOG
WG CLVTETAYIEVES Ol omoieg Ba Kadovvtot kot Bo Tomofetovvion TAve GTo YEPTY TOL
Ba dnpovpynBel. Me avtodv Tov tpodmo, Ba eipacte o BEon va Aapdavovpe To otiyua

TOV OYNUOTOG KAOE OTLYU| G€ TPAYUOTIKO YPOVO.

H ntoyoxm pe Pondnoe 610 vo KOTOVONC® KOADTEPO TOV OAYOPOLO TOL
Dijsktra, o onoiog givat £vag dmAnotog aAydpiOuoc, Kot YEVIKOG TmE ovamapioTovTol
01 YpApol 6€ YAMGGEG TPOYPOUUOTIOUOD, LE TN XPNON LG OLAdG KOl OVO TIVAK®V,
KaODG Kot TapaBupikég EQOPUOYEG TOV UTOPOVV Vo avarTuyBodv otnyv Java pe v

ypnon tov Swing kot Awt. TTAéov, yapn oty eKadVNOT TNG TTLYLOKNG EipoL TKOVOG
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Vo QIEKTEPALDC® EPOPUOYEG LE TN YPNON OLPOPMV OVTIKEYLEVOSTPUPDOV YAMCOHV

TPOYPOUUOTIGHOD LE LEYOADTEPT OVTOTTETOION G, Ko TaryhTNTA.

Q¢ TPog TV HEAALOVTIKY OVATTTUEN TNG TAPOVGAG epyaciag, Oo pumopovoe va
BeitiotomomBel o aiyopiBuoc avalnmmong g Odpouns, HE TO Vo LIAPYEL
amofnkevpéva otn pviun po Bdong dedopévev. Me dhovg tovg KOUPoLS, Kot M
EPOPLOYN VO EMAEYEL OTO TOPOCKNVIO GLYKEKPYEVOVS KOUPoLE mov Ppickovton
TPOGEYYIOTIKA € oL YPOUU 1 aeetnpio Kou N TOAN wpoopiouov. Emumiéov, Ha
UTOPOVCE 1 EQAPUOYN VO KAVEL YPNOTM €VOC YAPTN 7OV YPNOOTolEl UTAPES
petaxivnong, MOTE Vo YOPECOLV TEPIETOTEPES TOAELS Hall e Tovug OpoOprovg Tovg. Me
avtd TOV TPOMO YiveETOl MO €VPEIC O YAPTNG KOl UTOPOVUE VO GLUTEPIAGPOVUE
0AOKANPO TOV KOoUO. TENOG, vdpyel N dvvatdHTNTA Vo, ToroBetnBobv dv0 KovumTd
peyéduvong Kot cuppikvwong to omoia delyvouv Tov XApTn 6€ SPOPETIKT KAILOKAL.
Anhaodn Ba paivetal S1apOopPETIKE 1| AETTOUEPELD, AVOAOYMOS TO TOCO LOKPLH 1) TO TOCO

KoVt Bpicketal To paoua Tov Yapt o€ cuvaptnon pe v kapepa [7][3].
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Hapaptnpo Kodwka

Simple_GPS Class
/*

* Click nbfs://nbhost/SystemFileSystem/Templates/Licenses/license-default.txt to
change this license

* Click nbfs://nbhost/SystemFileSystem/Templates/GUIForms/JFrame.java to edit
this template

*/

package com.mycompany.gps_project;

import java.awt.Checkbox;

import java.util. ArrayList;

import java.awt.Color;

import java.awt.Font;

import java.awt.Image;

import java.util.concurrent. TimeUnit;
import java.awt.Point;

import java.awt.Rectangle;

import java.awt.image.Bufferedimage;
import java.io.File;

import java.io.lOException;

import javax.imageio.lmagelO;

import javax.swing.lmagelcon;

/**

* @author George Kousidis
*/

public class Simple_GPS extends javax.swing.JFrame {

/**
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* Creates new form Simple_GPS

*/

/[The Constructor Where We Initialise

/IAnd Set All The Data At The Start Of The Program
public Simple_GPS() {

initComponents();

citydata = getCheckBoxes();

/lnteger.parselnt(s);

/lnteger.valueOf(s);

obj.AddBidirectional(citydata.get(0), citydata.get(1),
Integer.valueOf(label6.getText())); // Veroia - Thess 8
obj.AddBidirectional(citydata.get(0), citydata.get(3),
Integer.valueOf(label9.getText())); // Veroia - Katerini 30
obj.AddBidirectional(citydata.get(0), citydata.get(4),
Integer.valueOf(label3.getText())); // Veroia - Kozani 16
obj.AddBidirectional(citydata.get(0), citydata.get(6),
Integer.valueOf(label8.getText())); // Veroia - Edessa 14
obj.AddBidirectional(citydata.get(1), citydata.get(5),
Integer.valueOf(label10.getText()));// Thessaloniki - Khalkidiki 15
obj.AddBidirectional(citydata.get(1), citydata.get(6),
Integer.valueOf(label7.getText())); // Thessaloniki - Edessa 25
obj.AddBidirectional(citydata.get(2), citydata.get(4),
Integer.valueOf(label4.getText())); // Kastoria - Kozani 10
obj.AddBidirectional(citydata.get(2), citydata.get(6),
Integer.valueOf(label5.getText())); // Kastoria - Edessa 15

choicel.add("-Pick Destination-");
choice2.add("-Pick Destination-");
choice3.add("-Pick Destination-");
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choice4.add("-Pick Destination-");

choicel.select(0);
choice2.select(0);
choice3.select(0);

choice4.select(0);

for(int i = 0; i < citydata.size(); i++)

{
choicel.add(citydata.get(i).getLabel());
choice2.add(citydata.get(i).getLabel());

for(inti=0;1<4;i++)
{

states2.add(i, new java.awt.Checkbox());

try{
System.out.printin(new File(".").getCanonicalPath());

}catch(IOException e)

{

e.printStackTrace();
}
/ljLabels

/lcon For Compass

Bufferedlmage img = null;

try {
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img = ImagelO.read(new
File("./src/main/java/com/mycompany/gps_project/Compass Icon.png"));
} catch (IOException e) {

e.printStackTrace();

Image dimg = img.getScaledInstance(60, 60, Image.SCALE_SMOOQOTH);

Imagelcon imagelcon = new Imagelcon(dimg);

jLabel3.setlcon(imagelcon);

jLabel4.setlcon(imagelcon);

try {

img = ImagelO.read(new
File("./src/main/java/com/mycompany/gps_project/\WWrong Input Icon.png"));
} catch (IOException e) {

e.printStackTrace();

dimg = img.getScaledInstance(60, 60,
Image.SCALE_SMOOTH);

Imagelcon imagelcon2 = new Imagelcon(dimg);
jLabell.setlcon(imagelcon2);
jLabell.setBounds(jLabell.getBounds());
jLabell.setVisible(false);

Font f = new Font("Calibri (Body)", Font.ITALIC, 10);
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Uses

jLabel2.setFont(f);
jLabel2.setForeground(Color.red);
jLabel2.setVisible(false);
jLabel5.setFont(f);
jLabel5.setForeground(Color.red);
jLabel5.setVisible(false);

¥

/[This Function Adds The Default Cities In A Container That The Program

public ArrayList<java.awt.Checkbox> getCheckBoxes()
{

ArrayList<java.awt.Checkbox> list = new ArrayList<>();
list.add(checkbox1); //veroia

list.add(checkbox?2); //thessaloniki

list.add(checkbox3); //kastoria

list.add(checkbox4); //katerini

list.add(checkbox5); //kozani

list.add(checkbox®6); //khalkidiki

list.add(checkbox7); //edessa

return list;

¥

/[This Function Gets Called With Every Choice Selection Thats Happening
/[To Show Which Checkbox Is Selected To The User

public void TikCheckBoxes(java.awt.Choice cho)

{

[**/

if(cho.getltem(0).equals(*-Pick Destination-"))

{cho.remove(0);}
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ArrayL.ist<java.awt.Checkbox> city; //= getcitydata(cho);
java.awt.Choice othcho;
intil, i2;
Color c1, c2;
if(cho == choicel || cho == choice2)
{

if(cho == choicel)

{

i1=0;

i2=1,;

othcho = choice2;

}else

{

i1=1,

i2=0;

othcho = choicel,;

}

city = citydata;

}else

if(cho == choice3)
{

i1=2;

i2=3;

othcho = choice4;
Jelse

{

i1=3;

i2=2;
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othcho = choice3;

}
city = citydata?;

}
if(il % 2==0)
{
cl = Color.green;
c2 = Color.yellow;
Jelse
{
cl = Color.yellow;
c2 = Color.green;
}

int a = cho.getSelectedIndex();

/Nf choices are equals
if (cho.getSelectedltem().equals(othcho.getSelectedltem()))
{

othcho.removeAll();

othcho.add("-Pick Destination-");

othcho.select(0);

if(il <2)

{

button5.setEnabled(false);

}else

{
button6.setEnabled(false);

}
for(inty = 0; y < city.size(); y++)
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{
othcho.add(city.get(y).getLabel());

}
states2.get(il).setState(false);

states2.get(il).setBackground(this.getBackground());
states2.set(il, city.get(a));
states2.get(il).setState(true);

states2.get(il).setBackground(cl);

states2.set(i2, new Checkbox());

return;

int b = othcho.getSelectedIndex();

/INot equals from here on

states2.get(il).setState(false);

states2.get(il).setBackground(this.getBackground());

states2.set(il, city.get(a));

states2.get(il).setState(true);

states2.get(il).setBackground(cl);

if('othcho.getltem(b).equals("-Pick Destination-"))

{

states2.get(i2).setState(false);
states2.get(i2).setBackground(this.getBackground());
states2.set(i2, city.get(b));
states2.get(i2).setState(true);

states2.get(i2).setBackground(c2);
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ifcho(cho);
}

/IThis Function Enables And Disables The Show Road
/IButtons From The TickCheckBoxes Function

public void ifcho(java.awt.Choice cho)

{
if (cho == choicel || cho == choice2)
{
if(cho == choicel)
{
if(choice2.getltem(0) != "-Pick Destination-")
{
button5.setEnabled(true);
}
}else
{
if(choicel.getltem(0) != "-Pick Destination-")
{
button5.setEnabled(true);
}
}
}else
{

if(cho == choice3)

{
if(choice4.getltem(0) != "-Pick Destination-")
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button6.setEnabled(true);
}

}else

{
if(choice3.getltem(0) != "-Pick Destination-")

{
button6.setEnabled(true);

/[This Function Shows The Road At The Default And New Maps

public void showroad(java.awt.event. ActionEvent evt)

{
Graph dij;
int stl, st2;

java.awt.Label leb;

if(this.button5 == evt.getSource())

{

dij = obj;

stl =0;

st2 =1,

leb = label12;
}else
{

dij = obj2;
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stl =2;
st2 = 3;
leb = label15;

dij.DijkstraAlgo(states2.get(st1));
Pair<ArrayList<java.awt.Checkbox>> data = dij.GetData(states2.get(st2));
leb.setText(data.getRight().toString());

if('data.getRight().equals(0))

{
for(int i = 0; i < data.getLeft().size() -1; i++)
{
data.getLeft().get(i).setState(true);

data.getLeft().get(i).setBackground(Color.orange);

try{
TimeUnit.SECONDS.sleep(1);

}
catch(InterruptedException €){

System.err.printin(e);

data.getLeft().get(i).setState(false);
data.getLeft().get(i).setBackground(this.getBackground());

¥

states2.get(st2).setBackground(Color.orange);

try{
TimeUnit. SECONDS.sleep(1);
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}
catch(InterruptedException e){

System.err.printin(e);
}
states2.get(st2).setState(true);

states2.get(st2).setBackground(Color.yellow);

/[This Function Is Inside The applychecksfromtextfields Function And It
//Checks Whether The Distance Is An Integer Or Not

public Integer distancecond()

{

Integer d;

String temp = textField3.getText();

for(int i = 0; i < temp.length(); i++)
{
char ch = temp.charAt(i);
ifch!='0' && ch 1="1'
&&ch!="2"&&ch!1="3
&&ch!="4' && ch 1="5'
&&ch!="6'&&ch!1="7
&& ch 1="8' && ch 1="9")
{
jLabell.setVisible(true);
jLabel5.setVisible(true);
textField3.setText("Enter Their Distance™);

return -1;

¥
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d = Integer.valueOf(temp);

if( d.equals(0))

{
jLabell.setVisible(true);
jLabel5.setVisible(true);
textField3.setText("Enter Their Distance");

return -1;
}
return d;
}

/[This Function Helps At Apply And Ok Button To Check If The Values
/[Are Correct And Display The Appropriate Error Messages To jDialogl
public void applychecksfromtextfields()

{

String t1, t2;

Integer d;

t1 = textFieldl.getText();
t2 = textField2.getText();

if(t1.equals(t2))

{
jLabell.setVisible(true);
jLabel2.setVisible(true);
textFieldl.setText("Enter Cityl Here");
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textField2.setText("Enter City2 Here");
distancecond();

return;

d = distancecond();
if (d.equals(-1))
{

return;

java.awt.Checkbox checkl = new java.awt.Checkbox();

java.awt.Checkbox check2 = new java.awt.Checkbox();

for(int i = 0; i < 0bj2.SizeOfNodes(); i++)

{
Checkbox t = (Checkbox) obj2.getIndex(i);
if(t.getLabel().equals(t1))

{
checkl =t;

}
if(t.getLabel().equals(t2))

{
check2 =t;

¥

for(int i = 0; i < objt.SizeOfNodes(); i++)
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Checkbox t = (Checkbox) objt.getIndex(i);
if(t.getLabel().equals(t1))

{
checkl =t;

}
if(t.getLabel().equals(t2))

{
check2 =t;

¥

if(checkl.getLabel().isEmpty())

{
checkl = new java.awt.Checkbox(t1);
checkl.setEnabled(false);
checkl.setState(false);
checkl.setSize(checkl.getLabel().length() * 8 + 10, 20);
}
if(check2.getLabel().isEmpty())
{
check2 = new java.awt.Checkbox(t2);
check2.setEnabled(false);
check2.setState(false);
check?2.setSize(check2.getLabel().length() * 8 + 10, 20);
}

objt.AddBidirectional(checkl, check2, d);
if(jLabell.isVisible())

{
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jLabell.setVisible(false);
jLabel2.setVisible(false);
jLabel5.setVisible(false);

textFieldl.setText("Enter Cityl Here");
textField2.setText("Enter City2 Here");
textField3.setText("Enter Their Distance™);

/[This Function Helps To Checks If The Cursor Is On Top Of A City

Boolean iscollided(Point p)

{
if(p.y + 20 >= choice3.getLocation().y)
{
return true;
}
for(int i = 0; i < collide.size(); i++)
{
int X, y, width, height;
x = collide.get(i).x;
y = collide.get(i).y;
width = collide.get(i).width;
height = collide.get(i).height;
if(p.x >= X && p.x <= width + X && p.y >=y && p.y <= height + y)
{
return true;
}
}
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return false;

¥

/[This Function Helps To Prevent Cities From Being On Top Of The Other
int getcollided(Point p)

{
for(int i = 0; i < collide.size(); i++)
{
int X, y, width, height;
x = collide.get(i).x;
y = collide.get(i).y;
width = collide.get(i).width;
height = collide.get(i).height;
if(p.x >= X && p.x <= width + X && p.y >=y && p.y <= height + y)
{
return i,
}
}
return -1;
}

/[This Function Helps To Add The Cities On The jFrame2's Map
void movecheck(Checkbox thischeck, Point p)
{
if(tiscollided(p))
{
thischeck.setLocation(p);
this.jFrame2.add(thischeck);

¥
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/[This Function Repositions The Labels On The jFrame2's Map Accordingly
void movelabel()

{

//Label

int ind = obj2.getfromElement(temp.get(0));

Point pl = temp.get(0).getLocation();

for(int itr = O;itr < Arrlabel.get(ind).size(); itr++)

{
Checkbox ch = (Checkbox) obj2.get(ind).getindex(itr);
Point p = gethalfdist(pl, ch.getLocation());
Arrlabel.get(ind).get(itr).setLocation(p);

}H/Label

temp.remove(0);

movetemp = false;

¥

/[This Function Helps To Add The Road's Of Cities
Point gethalfdist(Point p1, Point p2)
{
intx,y;
X = (pl.x - p2.X)/2;
if(x >=0)
{
X=X+ p2.X;
}else

{

X =plx-X;
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y = (ply - p2.y)/2;
if(y >=0)
{
y=y+p2y;
}else
{
y=ply-vy;
}
Point p = new Point(x, y);

return p;

¥

/**

* This method is called from within the constructor to initialize the form.
* WARNING: Do NOT modify this code. The content of this method is always
* regenerated by the Form Editor.
*/
@SuppressWarnings(“unchecked")

I <editor-fold defaultstate="collapsed"” desc="Generated Code">

private void initComponents() {

JFrame2 = new javax.swing.JFrame();
choice3 = new java.awt.Choice();
choice4 = new java.awt.Choice();
label13 = new java.awt.Label();
label14 = new java.awt.Label();
labell5 = new java.awt.Label();
label16 = new java.awt.Label();

button3 = new java.awt.Button();
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button4 = new java.awt.Button();
button6 = new java.awt.Button();
button7 = new java.awt.Button();
button8 = new java.awt.Button();
button9 = new java.awt.Button();
button10 = new java.awt.Button();
jLabel3 = new javax.swing.JLabel();
jDialogl = new javax.swing.JDialog();
jPanell = new javax.swing.JPanel();
textFieldl = new java.awt. TextField();
textField2 = new java.awt. TextField();
textField3 = new java.awt. TextField();
button11 = new java.awt.Button();
button12 = new java.awt.Button();
button13 = new java.awt.Button();
jLabell = new javax.swing.JLabel();
jLabel2 = new javax.swing.JLabel();
jLabel5 = new javax.swing.JLabel();
buttonl = new java.awt.Button();
button2 = new java.awt.Button();
button5 = new java.awt.Button();
checkbox1 = new java.awt.Checkbox();
checkbox2 = new java.awt.Checkbox();
checkbox3 = new java.awt.Checkbox();
checkbox4 = new java.awt.Checkbox();
checkbox5 = new java.awt.Checkbox();
checkbox6 = new java.awt.Checkbox();
checkbox7 = new java.awt.Checkbox();
choicel = new java.awt.Choice();

choice2 = new java.awt.Choice();
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labell = new java.awt.Label();
label2 = new java.awt.Label();
label3 = new java.awt.Label();
label4 = new java.awt.Label();
label5 = new java.awt.Label();
label6 = new java.awt.Label();
label7 = new java.awt.Label();
label8 = new java.awt.Label();
label9 = new java.awt.Label();
label10 = new java.awt.Label();
labelll = new java.awt.Label();
label12 = new java.awt.Label();

jLabel4 = new javax.swing.JLabel();

JFrame2.setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON
_CLOSE);

JFrame2.setMinimumSize(new java.awt.Dimension(763, 547));

JFrame2.addMouseMotionListener(new
java.awt.event.MouseMotionAdapter() {

public void mouseMoved(java.awt.event.MouseEvent evt) {
jFrame2MouseMoved(evt);
}

b

jFrame2.addMouseL.istener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jFrame2MouseClicked(evt);
}

b;

choice3.addItemListener(new java.awt.event.ltemListener() {

public void itemStateChanged(java.awt.event.ltemEvent evt) {
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choice3ltemStateChanged(evt);

}
i

choice4.addItemListener(new java.awt.event.ltemListener() {
public void itemStateChanged(java.awt.event.ltemEvent evt) {
choice4ltemStateChanged(evt);
}

b

label13.setText("Total Distance:");

label14.setText("Pick Starting Point");

label16.setText("Pick Destination Point™);

button3.setLabel("Default Map");

button3.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button3ActionPerformed(evt);
}

b

button4.setEnabled(false);
button4.setLabel("New Map");

button6.setEnabled(false);
button6.setLabel("Show Preferred Road");
button6.addActionListener(new java.awt.event.ActionListener() {

public void actionPerformed(java.awt.event.ActionEvent evt) {

63



button6ActionPerformed(evt);

}
i

button7.setLabel("Add");

button7.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button7ActionPerformed(evt);
}

b;

button8.setLabel("Move Cities");

button8.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button8ActionPerformed(evt);
}

b

button9.setLabel("Clear All");
button9.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

button9ActionPerformed(evt);

}
hok

button10.setEnabled(false);

button10.setLabel("Stop Moving");

button10.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

button10ActionPerformed(evt);
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H

javax.swing.GroupLayout jFrame2Layout = new
javax.swing.GroupLayout(jFrame2.getContentPane());

jFrame2.getContentPane().setLayout(jFrame2Layout);

JFrame2Layout.setHorizontalGroup(

JFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LE
ADING)

.addGroup(jFrame2Layout.createSequential Group()
.addContainerGap()

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment. TRAILING)

.addGroup(javax.swing.GroupLayout.Alignment. LEADING,
jFrame2Layout.createSequentialGroup()

.addComponent(choice3,
javax.swing.GroupLayout.PREFERRED_SIZE, 157,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(label14,
javax.swing.GroupLayout.PREFERRED_SIZE, 121,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(jFrame2Layout.createSequential Group()

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment. TRAILING)

.addGroup(javax.swing.GroupLayout.Alignment. LEADING,
jFrame2Layout.createSequentialGroup()

.addComponent(button3,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)
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.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(button4,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(jFrame2Layout.createSequential Group()

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment. TRAILING, false)

.addComponent(button6,
javax.swing.GroupLayout.Alignment. LEADING,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(choice4,
javax.swing.GroupLayout.Alignment.LEADING,
javax.swing.GroupLayout.PREFERRED_SIZE, 157,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING)

.addComponent(label16,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGroup(jFrame2Layout.createSequential Group()

.addComponent(label13,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(label15,
javax.swing.GroupLayout.PREFERRED_SIZE, 45,
javax.swing.GroupLayout.PREFERRED_SIZE)))))

.addGap(15, 15, 15)))
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.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED,
224, Short. MAX_VALUE)

.addComponent(button?7,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING, false)

.addComponent(button10,
javax.swing.GroupLayout.PREFERRED_SIZE, 0, Short MAX_VALUE)

.addComponent(button8,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING)

.addComponent(button9,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel3,
javax.swing.GroupLayout.PREFERRED_SIZE, 60,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addContainerGap())
);
JFrame2Layout.setVerticalGroup(

JFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LE
ADING)

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
JFrame2Layout.createSequentialGroup()
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.addContainerGap(414, Short. MAX_VALUE)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment. TRAILING)

.addComponent(button?,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGroup(jFrame2Layout.createSequential Group()

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout. Ali
gnment. TRAILING)

.addComponent(jLabel3,
javax.swing.GroupLayout.PREFERRED_SIZE, 60,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(button10,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING)

.addComponent(button8,
javax.swing.GroupLayout.Alignment. TRAILING,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(button9,
javax.swing.GroupLayout.Alignment. TRAILING,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)))

.addGroup(jFrame2Layout.createSequential Group()
.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali

gnment. TRAILING, false)
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.addComponent(choice3,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE)

.addComponent(label14,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING)

.addComponent(choice4,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(label16,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING, false)

.addComponent(button6,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(label13,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(labell5,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addGap(15, 15, 15)

.addGroup(jFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Ali
gnment.LEADING)

.addComponent(button3,
javax.swing.GroupLayout.Alignment. TRAILING,
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javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(button4,
javax.swing.GroupLayout.Alignment. TRAILING,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))))

.addContainerGap())

jDialogl.setMinimumSize(new java.awt.Dimension(470, 300));
jDialogl.setModal(true);
jDialogl.setResizable(false);

jPanell.setMaximumSize(new java.awt.Dimension(450, 235));

jPanell.setMinimumSize(new java.awt.Dimension(450, 235));

textFieldl.setText("Enter Cityl Here");

textField1.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
textField1MouseClicked(evt);
}

b

textField2.setText("Enter City2 Here");

textField2.addMouseL.istener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
textField2MouseClicked(evt);
}

b;
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textField3.setText("Enter Their Distance");
textField3.addMouseL.istener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {

textField3MouseClicked(evt);

}
H

buttonl1.setLabel("Apply");

buttonll.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button11ActionPerformed(evt);
}

b

button12.setLabel("Cancel™);

button12.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button12ActionPerformed(evt);
}

ok

button13.setLabel("Ok™);

button13.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button13ActionPerformed(evt);
}

b

jLabell.setToolTipText("");

jLabell.setMinimumSize(new java.awt.Dimension(60, 60));
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jLabell.setPreferredSize(new java.awt.Dimension(60, 60));

jLabel2.setText("* Dont Give The Same City As Input");

jLabel5.setText("* You Can Only Give A Positive Number");

javax.swing.GroupLayout jPanellLayout = new
javax.swing.GroupLayout(jPanell);

jPanell.setLayout(jPanellLayout);

jPanellLayout.setHorizontalGroup(

jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEA
DING)

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
jPanellLayout.createSequential Group()

.addContainerGap(190, Short. MAX_VALUE)

.addComponent(jLabell,
javax.swing.GroupLayout.PREFERRED_SIZE, 70,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(190, 190, 190))
.addGroup(jPanellLayout.createSequentialGroup()
.addContainerGap()

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alig
nment.LEADING)

.addComponent(textField3,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(textField1,
javax.swing.GroupLayout.Alignment. TRAILING,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(textField2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE)

.addGroup(jPanellLayout.createSequentialGroup()
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.addComponent(buttonl13,
javax.swing.GroupLayout.PREFERRED_SIZE, 110,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(50, 50, 50)

.addComponent(buttonl11,
javax.swing.GroupLayout.PREFERRED_SIZE, 110,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(buttonl12,
javax.swing.GroupLayout.PREFERRED_SIZE, 110,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(jPanellLayout.createSequentialGroup()

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alig
nment.LEADING)

.addComponent(jLabel5)
.addComponent(jLabel2))
.addGap(0, 0, Short MAX_VALUE)))
.addContainerGap())
);
jPanellLayout.setVertical Group(

jPanelllLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEA
DING)

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
jPanellLayout.createSequential Group()

.addContainerGap()

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alig
nment. TRAILING)

.addGroup(jPanellLayout.createSequentialGroup()
.addGap(0, 0, Short MAX_VALUE)

.addComponent(buttonl12,
javax.swing.GroupLayout.PREFERRED_SIZE,
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javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(jPanellLayout.createSequentialGroup()

.addComponent(jLabell,
javax.swing.GroupLayout.PREFERRED_SIZE, 70,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(textFieldl,
javax.swing.GroupLayout.PREFERRED_SIZE, 20,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(textField3,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(textField2,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)
.addComponent(jLabel2)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. UNRELAT
ED)

.addComponent(jLabel5)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED,
106, Short. MAX_VALUE)

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alig
nment.LEADING, false)
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.addComponent(buttonl3,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE)

.addComponent(button11,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE, Short. MAX_VALUE))))

.addContainerGap())

javax.swing.GroupLayout jDialoglLayout = new
javax.swing.GroupLayout(jDialogl.getContentPane());

jDialogl.getContentPane().setLayout(jDialoglLayout);
jDialoglLayout.setHorizontalGroup(

jDialoglLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LE
ADING)

.addComponent(jPanell,
javax.swing.GroupLayout.Alignment. TRAILING,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

);
jDialoglLayout.setVerticalGroup(

jDialoglLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LE
ADING)

.addComponent(jPanell, javax.swing.GroupLayout. DEFAULT_SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

);

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE

setTitle("Simple GPS");
setMaximumSize(new java.awt.Dimension(763, 547));
setMinimumSize(new java.awt.Dimension(763, 547));

setResizable(false);
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buttonl.setEnabled(false);
buttonl.setLabel("Default Map");

button2.setLabel("New Map");

button2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button2ActionPerformed(evt);
}

b;

button5.setEnabled(false);

button5.setLabel("Show Preferred Road");

button5.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
button5ActionPerformed(evt);
}

b;

checkbox1.setEnabled(false);
checkbox1.setLabel("Veroia™);

checkbox2.setEnabled(false);
checkbox2.setLabel("Thessalonikh™);

checkbox3.setEnabled(false);
checkbox3.setLabel("Kastoria™);

checkbox4.setEnabled(false);
checkbox4.setLabel("Katerini");
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checkbox5.setEnabled(false);

checkbox5.setLabel("Kozani");

checkbox6.setEnabled(false);
checkbox6.setLabel("Khalkidiki");

checkbox7.setEnabled(false);
checkbox7.setLabel("Edessa™);

choicel.addItemListener(new java.awt.event.ltemListener() {
public void itemStateChanged(java.awt.event.ltemEvent evt) {

choicelltemStateChanged(evt);

}
H

choice2.addItemListener(new java.awt.event.ltemListener() {

public void itemStateChanged(java.awt.event.ltemEvent evt) {

choice2ltemStateChanged(evt);

}
H

labell.setText("Pick Starting Point™);

label2.setText("Pick Destination Point");

label3.setText("16");

label4.setText("'10");
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label5.setText(*"15");

label6.setText("'8");

label7.setText("'25");

label8.setText("'14");

label9.setText(*30");

label10.setCursor(new
java.awt.Cursor(java.awt.Cursor.DEFAULT_CURSOR));

label10.setText(*"15");

labelll.setText("Total Distance:");

jLabel4.setBackground(new java.awt.Color(60, 60, 65));

javax.swing.GroupLayout layout = new
javax.swing.GroupLayout(getContentPane());

getContentPane().setLayout(layout);

layout.setHorizontal Group(

layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(layout.createSequentialGroup()
.addContainerGap()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addGroup(layout.createSequentialGroup()

.addComponent(buttonl,
javax.swing.GroupLayout. DEFAULT _SIZE,
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javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(button2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(575, 575, 575))

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequential Group()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. T
RAILING)

.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING, false)

.addComponent(button5,
javax.swing.GroupLayout. DEFAULT _SIZE, 157, Short. MAX_VALUE)

.addComponent(choice2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addGroup(layout.createSequentialGroup()

.addComponent(labell1,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(label12,
javax.swing.GroupLayout.PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(311, 311, 311)
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.addComponent(jLabel4,
javax.swing.GroupLayout.PREFERRED_SIZE, 60,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. T
RAILING)

.addComponent(labell,
javax.swing.GroupLayout.Alignment.LEADING,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(label2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE))

.addGap(455, 455, 455))))
.addGroup(layout.createSequentialGroup()
.addGap(419, 419, 419)

.addComponent(checkbox4,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(257, 257, 257))
.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addGroup(layout.createSequentialGroup()
.addGap(109, 109, 109)

.addComponent(checkbox5,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(208, 208, 208)

.addComponent(label9,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))
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.addComponent(choicel,
javax.swing.GroupLayout.PREFERRED_SIZE, 157,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGap(347, 347, 347))
.addGroup(layout.createSequentialGroup()
.addGap(97, 97, 97)

.addComponent(label5,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(129, 129, 129)

.addComponent(label8,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(202, 202, 202)

.addComponent(checkbox2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(184, 184, 184))

.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.T
RAILING)

.addGroup(layout.createSequentialGroup()
.addGap(68, 68, 68)

.addComponent(label4,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(87, 87, 87)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.T
RAILING)

.addComponent(checkbox7,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGroup(layout.createSequentialGroup()
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.addGap(49, 49, 49)

.addComponent(label3,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE)))

.addGap(105, 105, 105)

.addComponent(label7,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addGroup(layout.createSequentialGroup()

.addComponent(checkbox3,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(230, 230, 230)

.addComponent(checkbox1,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)))

.addGap(306, 306, 306)

.addComponent(checkbox6,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)))

.addContainerGap())))

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequentialGroup()

.addGap(428, 428, 428)

.addComponent(label6, javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(185, 185, 185)

.addComponent(label10, javax.swing.GroupLayout. DEFAULT_SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(132, 132, 132))
);
layout.setVertical Group(

layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequentialGroup()
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.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addGroup(layout.createSequential Group()
.addGap(65, 65, 65)

.addComponent(checkbox7,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

addGap(22, 22, 22)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addComponent(checkbox2,
javax.swing.GroupLayout. DEFAULT_SIZE, 26, Short. MAX_ VALUE)

.addComponent(label5,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addGroup(layout.createSequentialGroup()
.addGap(14, 14, 14)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. T
RAILING)

.addComponent(label6,
javax.swing.GroupLayout. DEFAULT_SIZE, 23, Short. MAX_ VALUE)

.addComponent(label10,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addGap(14, 14, 14)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.T
RAILING)

.addComponent(checkbox3,
javax.swing.GroupLayout. DEFAULT_SIZE, 23, Short. MAX_VALUE)
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.addComponent(checkbox1,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)))

.addGroup(layout.createSequentialGroup()
.addGap(37, 37, 37)

.addComponent(checkbox6,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(11, 11, 11)))
.addGap(23, 23, 23))
.addGroup(layout.createSequentialGroup()
.addGap(77, 77, 77)

.addComponent(label7,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(24, 24, 24)

.addComponent(label8,
javax.swing.GroupLayout.PREFERRED_SIZE, 0, Short. MAX_VALUE)

.addGap(77, 77, 77)))

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addComponent(label3,
javax.swing.GroupLayout. DEFAULT_SIZE, 26, Short. MAX_ VALUE)

.addComponent(label4,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE))

.addGap(18, 18, 18)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addComponent(checkbox5,
javax.swing.GroupLayout. DEFAULT_SIZE, 26, Short. MAX_VALUE)

.addComponent(label9,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

84



.addGap(47, 47, 47)

.addComponent(checkbox4,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(29, 29, 29)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.T
RAILING)

.addComponent(choicel,
javax.swing.GroupLayout.PREFERRED_SIZE, 26,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(labell,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addComponent(choice2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(label2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING)

.addComponent(button5,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)
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.addGroup(layout.createSequentialGroup()

.addComponent(label12,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addGap(4, 4, 4))

.addComponent(labelll,
javax.swing.GroupLayout.Alignment. TRAILING,
javax.swing.GroupLayout.PREFERRED_SIZE, 24,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGap(18, 18, 18)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING, false)

.addComponent(button2,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Shortt MAX_VALUE)

.addComponent(buttonl,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)))

.addComponent(jLabel4,
javax.swing.GroupLayout. DEFAULT _SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE))

.addContainerGap())

getAccessibleContext().setAccessibleName("JFrameDefault™);

pack();
Y/ </editor-fold>

/[Default's Map Starting Point Choice Got Picked So The Proper City Must Be
//Selected Accordingly

private void choicelltemStateChanged(java.awt.event.ltemEvent evt) {

/[ Starting Point Got An Input From User
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TikCheckBoxes(choicel);
}

/[Default's Map Destination Choice Got Picked So The Proper City Must Be
//Selected Accordingly

private void choice2ltemStateChanged(java.awt.event.ltemEvent evt) {

// Destination Point Got An Input From User
TikCheckBoxes(choice2);

¥

/IThe Default Show Road Got Pressed So That The Road Will Be Show With
The

/[Total Distance

private void button5ActionPerformed(java.awt.event.ActionEvent evt) {

/I Show Prefered Road Button Pressed

showroad(evt);

¥

/IThe New Graph Button Got Pressed Where The User Will Be Able To
Create A

//Custom Map

private void button2ActionPerformed(java.awt.event.ActionEvent evt) {

/l New Graph
this.setVisible(false);

JFrame2.setVisible(true);
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/ljFrame2's Show Road Got Pressed So That The Road Will Be Show With
The

/[Total Distance

private void button6ActionPerformed(java.awt.event.ActionEvent evt) {

// Show Prefered Road Button Pressed

showroad(evt);

¥

/ljFrame2's Starting Location Choice Got Picked So The Proper City Must Be
//Selected Accordingly

private void choice3ltemStateChanged(java.awt.event.ltemEvent evt) {

/[ Starting Point Got An Input From User
TikCheckBoxes(choice3);

¥

/ljFrame2's Destination Choice Got Picked So The Proper City Must Be
//Selected Accordingly

private void choice4ltemStateChanged(java.awt.event.ltemEvent evt) {

// Destination Point Got An Input From User
TikCheckBoxes(choice4);

¥

/IThe Default Graph Button Got Pressed And A Predesigned Map Will Be
Given

/ITo The User

private void button3ActionPerformed(java.awt.event.ActionEvent evt) {

I/ Default Graph Requested
jFrame2.setVisible(false);
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Map

this.setVisible(true);
}

/[The Add Button Got Pressed So jDialogl Opens And Insert Cities In The

//Of jFrame2

private void button7ActionPerformed(java.awt.event.ActionEvent evt) {

/I Add Button Pressed
jDialogl.setVisible(true);

¥

/IMove Button Got Pressed And Any City Can Be Moved In The jFrame2
/[Designated Area

private void button8ActionPerformed(java.awt.event.ActionEvent evt) {

// Move Cities Pressed
if('citydata2.isEmpty())
{
button10.setEnabled(true); //stop moving

choice3.setEnabled(false);
choice4.setEnabled(false);
button3.setEnabled(false);
button6.setEnabled(false);
button7.setEnabled(false);
button8.setEnabled(false);
button9.setEnabled(false);

moveflag = true;
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/IClear Button Got Pressed Where All Cities
/IAnd Distances From jFrame2 Gets Deleted

private void button9ActionPerformed(java.awt.event.ActionEvent evt) {

/I Clear All Cities
for(int i = 0; i < obj2.SizeOfNodes();i++)

{
for(inty = 0; y < obj2.get(i).size(); y++)
{
this.jFrame2.remove((Checkbox)obj2.get(i).getindex(y));
}

}

obj2.Clear();

for(int i = 0; i < Arrlabel.size(); i++)

{
for(inty = 0; y < Arrlabel.get(i).size(); y++)
{
this.jFrame2.remove(Arrlabel.get(i).get(y));
¥
Arrlabel.get(i).clear();

}

Arrlabel.clear();

citydata2.clear();

collide.clear();

states2.remove(3);

states2.add(3, new java.awt.Checkbox());
states2.remove(2);

states2.add(2, new java.awt.Checkbox());

choice3.removeAll();
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choice3.add("-Pick Destination-");
choice3.select(0);
choice4.removeAll();
choice4.add("-Pick Destination-");
choice4.select(0);

button6.setEnabled(false);
}

/[The Stop Moving Button Got Pressed So That
//We Can Use The Other Capabilities Of The GPS

private void button10ActionPerformed(java.awt.event.ActionEvent evt) {

// Stop Moving Button

if(movetemp)
{

movelabel();
k

moveflag = false;

choice3.setEnabled(true);
choice4.setEnabled(true);
button3.setEnabled(true);
button6.setEnabled(true);
button7.setEnabled(true);
button8.setEnabled(true);
button9.setEnabled(true);

if(choice3.getltem(0).equals("-Pick Destination-") ||
choice4.getltem(0).equals("-Pick Destination-"))

{
button6.setEnabled(false);

}
button10.setEnabled(false);
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/[Cursor Clicked On jFrame2 Where It Only Gets Used When Ok Button Gets

//Pressed Or Move Cities Button And It Chooses Where The Cities Will Be
Placed

private void jFrame2MouseClicked(java.awt.event.MouseEvent evt) {

// Mouse Clicked

Point point = evt.getPoint();
point.setLocation(point.x -7, point.y - 35);
if(addflag)
{ /I 1 = left button click
if(evt.getButton() == 1 && iscollided(point))

{
Checkbox check;

if(indexes.isEmpty())
{
check = (Checkbox) objt.getIndex((int)indexes.get(0));

indexes.remove(0);

citydata2.add(check);

/lcheck.setLocation(point);

Rectangle rect =

new Rectangle(point.x, point.y, check.getSize().width, 20);

collide.add(rect);

movecheck(check, point);
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if(indexes.isEmpty())

{
addflag = false;

obj2.AddGraphBi(obijt);

for(int add = Arrlabel.size(); add < obj2.SizeOfNodes();

add++)
{
Arrlabel.add(new ArrayList<>());
}
//Labels here
for(int i = 0; i < obj2.SizeOfNodes(); i++)
{
Checkbox tempch = (Checkbox) obj2.getindex(i);
Point p1 = tempch.getLocation();
ArrayList<java.awt.Label> IList;
int index = objt.getfromElement(tempch);
if(index > -1)//objt has something to add or update
{
for(int a = 0; a < obj2.get(i).size();a++)
{
Checkbox tempch2 = (Checkbox)
obj2.get(i).getindex(a);

Point p2 = tempch2.getLocation();
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Point p = gethalfdist(p1, p2);

intind =
objt.get(index).getfromindexcounter(tempch2);

/Iwe found the second index so either update or
add from obj2

if(ind > -1)
{
int compfir = obj2.getfromElement(tempch2);

int compsec =
obj2.get(compfir).getfromindexcounter(tempch);

java.awt.Label tlab;

//We get proper labels here
if(Arrlabel.get(compfir).size() > compsec)
{

tlab =
Arrlabel.get(compfir).get(compsec);

}else

{

Integer text = (Integer)
objt.get(index).get(ind);

tlab = new
java.awt.Label(Integer.toString(text));

tlab.setBounds(p.x, p.y,
tlab.getText().length() * 8, 20);

IList = Arrlabel.get(i);
//We remove here
if(IList.size() > a)

{
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¥
¥

}/Labels here

choice3.removeAll();

choice4.removeAll();

}else

tlab = IList.get(a);
tlab.setText(tempch2.getLabel());
tlab.setLocation(p);

IList.set(a, tlab);

int siz = IList.size();

if(siz >= obj2.get(i).size())

{

java.awt.Label del = IList.get(siz);
this.JFrame2.remove(del);
IList.remove(siz);

}

IList.add(tlab);
this.jFrame2.add(tlab);

choice3.add("-Pick Destination-");

choice4.add("-Pick Destination-");

for(int i = 0; i <obj2.SizeOfNodes();i++)

{

Checkbox s = (Checkbox) obj2.getindex(i);
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choice3.add(s.getLabel());
choice4.add(s.getLabel());

choice3.select(0);
choice4.select(0);
states2.remove(3);
states2.remove(2);
states2.add(new Checkbox());
states2.add(new Checkbox());
button6.setEnabled(false);

objt.Removeall();

}
}
}
}else if(moveflag)

{
/1 1 = left button click

if(evt.getButton() == 1 && iscollided(point) && !movetemp)
{

colindex = getcollided(point);
temp.add((Checkbox) obj2.getIndex(colindex));

movetemp = true;

}else if(evt.getButton() == 1 && liscollided(point) && movetemp)

{
movecheck(temp.get(0), point);
collide.set(colindex, temp.get(0).getBounds());
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movelabel();

¥

/[Cursor Moved On jFrame2 Where It Only Gets
//Used When Ok Button Got Pressed Or Move Cities Button

private void jFrame2MouseMoved(java.awt.event.MouseEvent evt) {

// Mouse Moved On Screen

try{
TimeUnit. MILLISECONDS.sleep(100);

}
catch(InterruptedException e){

System.err.printin(e);

Point point = evt.getPoint();

point.setLocation(point.x -7, point.y - 35);

if(addflag && liscollided(point))

{
Checkbox check = (Checkbox) objt.getindex((int) indexes.get(0));

movecheck(check, point);

}else if(movetemp && liscollided(point) && temp.isEmpty())

{
movecheck(temp.get(0), point);

/IThe Ok Button Got Pressed Where It Allows
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/[The User To Added His Desired Cities To The jFrame2 Window

private void button13ActionPerformed(java.awt.event.ActionEvent evt) {

/[ Ok Button Pressed
applychecksfromtextfields();

jLabel2.setVisible(false);
jLabel5.setVisible(false);

jLabell.setVisible(false);

textFieldl.setText("Enter Cityl Here");

textField2.setText("Enter City2 Here");

textField3.setText("Enter Their Distance™);

jDialogl.setVisible(false);

for(int i = 0; i < objt.SizeOfNodes(); i++)

{
if('obj2.containsindex(objt.getIndex(i)))
{
indexes.add(i);//we add the indexes we want to parse
}
}

if(lindexes.isEmpty())
{
addflag = true;

}else

{
for(int i = 0; i < obj2.SizeOfNodes(); i++)
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{
Checkbox chl1 = (Checkbox) obj2.getIndex(i);

int tind = objt.getfromElement(chl);
if(tind > -1)
{
for(inty = 0; y < obj2.get(i).size(); y++)
{
Checkbox ch2 = (Checkbox) obj2.get(i).getindex(y);
int tind2 = objt.get(tind).getfromindexcounter(ch2);
if(tind2 > -1)
{
java.awt.Label 11, 12;
Integer temp = (Integer) objt.get(tind).get(tind2);
11 = Arrlabel.get(i).get(y);

/[Temporary label

I2 = new java.awt.Label(Integer.toString(temp));

if(12.getText().equals(l1.getText()))
{

return;

Jelse

{

Point p1, p2, p;

pl = chl.getLocation();

p2 = ch2.getLocation();

p = gethalfdist(p1, p2);

12.setBounds(p.x, p.y,
12.getText().length() * 8, 20);
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Arrlabel.get(i).set(tind2, 12);
obj2.AddBidirectional(chl, ch2, temp);
this.jFrame2.remove(l1);

this.jFrame2.add(12);
}

/[The Cansel Button Got Pressed So Any Cities And Distances That Where
/[Saved While jDialogl Was Open Get Deleted

private void button12ActionPerformed(java.awt.event.ActionEvent evt) {

/I Cancel Button Pressed
objt.Removeall();

jDialogl.setVisible(false);
¥

/IThe Apply Button Got Pressed From jDialogl Where When Ok Button

//Gets Pressed All The Cities With Their Distances Get Added To The
jFrame2

private void button11ActionPerformed(java.awt.event.ActionEvent evt) {

/I Apply Button Pressed
applychecksfromtextfields();

¥
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/[This Is The Second TextField Where The
/[Distance Of The Two Cities Will Be Added From jDialogl

private void textField3MouseClicked(java.awt.event.MouseEvent evt) {

/[ Enter Their Distance
if(textField3.getText().equals("Enter Their Distance™))
{textField3.setText("");}

¥

/[This Is The Third TextField Where
/[The Second City Will Be Added From jDialogl

private void textField2MouseClicked(java.awt.event.MouseEvent evt) {

Il Enter City2 Here
if(textField2.getText().equals("Enter City2 Here™))
{textField2.setText("");}

¥

[IThis Is The First TextField Where The
/[First City Will Be Added From jDialogl

private void textField1MouseClicked(java.awt.event.MouseEvent evt) {

/l Enter Cityl Here
if(textField1.getText().equals("Enter Cityl Here™))
{textFieldl.setText("");}

¥

/**

* @param args the command line arguments

*/
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/[The Main Fuction Where Our Program Starts
public static void main(String args[]) {
[* Set the Nimbus look and feel */

//<editor-fold defaultstate="collapsed" desc=" Look and feel setting code
(optional) ">

/* 1f Nimbus (introduced in Java SE 6) is not available, stay with the default
look and feel.

* For details see
http://download.oracle.com/javase/tutorial/uiswing/lookandfeel/plaf.ntml

*/
try {

for (javax.swing.UIManager.LookAndFeelInfo info :
javax.swing.UIManager.getinstalledLookAndFeels()) {

if ("Nimbus".equals(info.getName())) {

javax.swing.UIManager.setLookAndFeel(info.getClassName());
break;
}

}
} catch (ClassNotFoundException ex) {

java.util.logging.Logger.getLogger(Simple_GPS.class.getName()).log(java.uti
I.logging.Level.SEVERE, null, ex);

} catch (InstantiationException ex) {

java.util.logging.Logger.getLogger(Simple_GPS.class.getName()).log(java.uti
I.logging.Level.SEVERE, null, ex);

} catch (Illegal AccessException ex) {

java.util.logging.Logger.getLogger(Simple_GPS.class.getName()).log(java.uti
I.logging.Level.SEVERE, null, ex);

} catch (javax.swing.UnsupportedLookAndFeelException ex) {

java.util.logging.Logger.getLogger(Simple_GPS.class.getName()).log(java.uti
I.logging.Level.SEVERE, null, ex);
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}
/I</editor-fold>

/* Create and display the form */
java.awt.EventQueue.invokeLater(new Runnable() {
public void run() {
Simple_GPS mainframe = new Simple_GPS();

mainframe.setVisible(false);

mainframe.jFrame2.setVisible(true);

H

/IGlovbal Variables That Are Going To Be Used In Our Program
private ArrayList<Checkbox> temp = new ArrayList<>();

private ArrayList<integer> indexes = new ArrayList<>();

/Iprivate int indexforevt = 0;

private int colindex;

private ArrayList<Rectangle> collide = new ArrayList<>();

Ilprivate ArrayList<Rectangle> collabel = new ArrayList<>();

private ArrayList<ArrayList<java.awt.Label>> Arrlabel = new ArrayList<>();
private ArrayList<java.awt.Checkbox> states2 = new ArrayList<>();
private ArrayList<java.awt.Checkbox> citydata = new ArrayList<>();
private ArrayList<java.awt.Checkbox> citydata2 = new ArrayList<>();
private Boolean addflag = false, moveflag = false, movetemp = false;
private Graph obj = new Graph();

private Graph obj2 = new Graph();

private Graph objt = new Graph();
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/[ Variables declaration - do not modify
private java.awt.Button buttonl;
private java.awt.Button buttonl10;
private java.awt.Button buttonl1;
private java.awt.Button buttonl2;
private java.awt.Button buttonl13;
private java.awt.Button button2;
private java.awt.Button button3;
private java.awt.Button button4;
private java.awt.Button button5;
private java.awt.Button button6;
private java.awt.Button button7;
private java.awt.Button buttons;
private java.awt.Button button9;
private java.awt.Checkbox checkbox1;
private java.awt.Checkbox checkbox2;
private java.awt.Checkbox checkboxa3;
private java.awt.Checkbox checkbox4;
private java.awt.Checkbox checkbox5;
private java.awt.Checkbox checkbox®;
private java.awt.Checkbox checkbox7;
private java.awt.Choice choicel;
private java.awt.Choice choice2;
private java.awt.Choice choice3;
private java.awt.Choice choice4;
private javax.swing.JDialog jDialogl;
private javax.swing.JFrame jFrame2;
private javax.swing.JLabel jLabell;
private javax.swing.JLabel jLabel2;

private javax.swing.JLabel jLabel3;
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private javax.swing.JLabel jLabel4;
private javax.swing.JLabel jLabel5;
private javax.swing.JPanel jPanell;
private java.awt.Label labell;

private java.awt.Label label10;
private java.awt.Label labelll;
private java.awt.Label labell12;
private java.awt.Label labell3;
private java.awt.Label label14;
private java.awt.Label labell5;
private java.awt.Label label16;
private java.awt.Label label2;

private java.awt.Label label3;

private java.awt.Label label4;

private java.awt.Label label5;

private java.awt.Label label6;

private java.awt.Label label7;

private java.awt.Label label8;

private java.awt.Label label9;

private java.awt. TextField textFieldl;
private java.awt. TextField textField2;
private java.awt. TextField textField3;

/ End of variables declaration

Graph Class

package com.mycompany.gps_project;

import java.util. ArrayList;

import java.util.PriorityQueue;

/**
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* @author George Kousidis

*/

/IGraph Class Uses DyArray And Pair Class For Finding Shortest Possible Route And
Also Showing The Data

public class Graph<E> {
private //elements ,index

DyArray<DyArray<Integer, E>, E> graph = new DyArray<>(); //[From
Pair<E> to Integer

private ArrayList<Integer> data = new ArrayList<>();//Showing the distance

private ArrayList<ArrayList<E>> datadest = new ArrayList<>();//Showing
the road

public
/[The Default Constructor It Initializes The Private Data
Graph() //default
{
graph = new DyArray<>();
data = new ArrayList<>();

datadest = new ArrayList<>();

/[This Function Adds A New Graph To The Graph That Calls This Function
void AddGraphBi(Graph newgraph)
{

for(inti = 0; i < newgraph.graph.size(); i++)

{

DyArray<integer, E> tempitem = (DyArray<Integer, E>)
newgraph.graph.get(i);

E Start = (E) newgraph.graph.getindex(i);
for(inty = 0; y < tempitem.size(); y++)
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Integer tempP = tempitem.get(y);
E End = tempitem.getindex(y);
this.AddBidirectional(Start, End, tempP);

/[This Function Adds A Road To Two Cities But At Only One Direction

void AddOnedirectional(final E Start, final E End, Integer dist)

{

if(dist.compareTo(0) <= 0 || Start.equals(End))
{return;}

if('graph.containsindex(Start))
{

DyArray<Integer, E> Arrobj = new DyArray<>();
Arrobj.addElementAt(End, dist);
graph.addElementAt(Start, Arrobj);

Yelse{
if(graph.getfromindex(Start).containsindex(End))

{
graph.getfromindex(Start).setElementAt(End, dist);

}else

{
DyArray<Integer, E> Arrobj = graph.getfromindex(Start);
Arrobj.addElementAt(End, dist);
graph.addElementAt(Start, Arrobj);

}
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/[This Function Adds A Road To Two Cities Back And Forth
void AddBidirectional(final E Start, final E End, Integer dist)
{
AddOnedirectional(Start, End, dist);
AddOnedirectional(End, Start, dist);

/IThis Function Returns The Number Of Cities
int SizeOfNodes()

{

return graph.size();

/[This Function Removes The Cities Of A Graph Without Deleting The Cities

void Removeall()

{
for(int i = 0; i < graph.size(); i++)
{
for(inty = 0; y < graph.get(i).size(); y++)
{
graph.get(i).remove(y);
}
graph.get(i).Clear();
/lgraph.remove(i);
}
graph.Clear();
}
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/[This Function Deletes All The Cities Of The Graph That Calls This Function
void Clear()

{

for(int i = 0; i < graph.size(); i++)

{
graph.get(i).Clear();

}
graph.Clear();

/IThis Function Finds The Shortest Route Possible At All Possible

Destinations

void DijkstraAlgo(final E src)

{

if(graph.isEmpty())
{
System.out.printIn("Initialize a graph™);

return;

¥

data = new ArrayList<>(); //Showing the minimum distance

datadest = new ArrayL.ist<>();//Showing the road

for(int itr = 0; itr < graph.size(); itr++)
{

ArrayList<E> init = new ArrayList<>();
datadest.add(itr, init);

if(itr == graph.getfromindexcounter(src))
{
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data.add(itr ,0); //Src =0

Jelse{
data.add(itr, Integer. MAX_VALUE);

PriorityQueue<Pair<Integer>> mypq = new PriorityQueue<>(new
Comparator_Pair());

mypg.add(new Pair(graph.getfromindexcounter(src), 0));
Integer u, v, weight, i;

E vconvert;

while(Imypg.isEmpty())
{
u = mypg.poll().getLeft();

for(i = 0; i < graph.get(u).size(); i++)
{
vconvert = graph.get(u).getindex(i);
v = graph.getfromindexcounter(vconvert);

weight = graph.get(u).get(i);

if(data.get(v) > data.get(u) + weight)
{
Object newpath = datadest.get(u).clone();

ArrayList<E> newpathobj = (ArrayList<E>) newpath; //deep
copy

newpathobj.add(vconvert);

datadest.set(v, newpathobj); // The Destination path
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distance

data.set(v, data.get(u) + weight); //The Destination total

mypg.add(new Pair(v, data.get(v)));
}

/IThis Function Returns The Route To The Destination And The Total

Distance

/11t Will Take To Reach It

Pair<ArrayList<E>> GetData(E Dest)

{

int i = graph.getfromindexcounter(Dest);
ArrayList<E> Route = new ArrayList<>();
Pair<ArrayList<E>> RouteData;
if('datadest.get(i).isEmpty())

{

Route = getMinRoute(i);

I = getMinDistance(i);

}else

{

i1=0;

Route.add(Dest);

/IRouteData = new Pair<>(Route, i);

}

RouteData = new Pair<>(Route, i);

return RouteData;
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/IThis Function Returns The Shortest Route's Total Distance
ArrayList<E> getMinRoute(int i)

{
return datadest.get(i);

/IThis Function Returns The Shortest Routes
int getMinDistance(int i)
{

return data.get(i);

/[This Function Returns Every Road's Distance From Beginning To
Destination

ArrayList<Integer> GetRawDistData(int index)

{
ArrayList<Integer> Route = new ArrayList<>();
for(int i = 0; i < graph.get(index).size(); i++)
{
Route.add(graph.get(index).get(i));
}
return Route;
}

/[This Function Returns The Integer Location Of The DyArray With Input The

City
int getfromElement(E element)
{
return graph.getfromindexcounter(element);
}
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Integer

/[This Function Returns The City Location Of The DyArray With Input The

E getindex(int index)
{

return graph.getindex(index);

/[This Function Returns The All The Connected Cities
//Between The index City And Their Distance
DyArray<Integer, E> get(int index)

{
return graph.get(index);

/[This Function Checks If The index Exist In The Current Object

Boolean containsindex(int index)

{

return graph.containsindex(index);

/[This Function Checks If The index Exist In The Current Object

Boolean containsindex(E index)

{

return graph.containsindex(index);

DyArray Class

package com.mycompany.gps_project;

/**

*

* @author Kousidis George
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*/

import java.util. ArrayList;

public class DyArray<E, T>{
private ArrayList<E> array;
private ArrayList<T> indexcount;

private int indexcounter = 0;

/[The Default Constructor It Initializes The Private Data
public DyArray()

{

indexcounter = 0;

this.array = new ArrayList<>();

this.indexcount = new ArrayList<>();

¥

/IConstructor With Given Desired Data
public DyArray(T index, E element)

{

indexcounter = 0;
indexcount.add(indexcounter, index);
array.add(indexcounter, element);

indexcounter++;

¥

/IThe Method That Adds To Our Data Structure
public void addElementAt(T index, E a)

{

int checkindex = this.getfromindexcounter(index);
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if(checkindex == -1)

{

[larbitrary index location
indexcount.add(indexcounter, index);
/linserts an element at the specified counter
array.add(indexcounter, a);
indexcounter++;

return;

¥

array.set(checkindex, a); //.add(checkindex, a);

¥

/IThe Method That Sets To Our Data Structure

public void setElementAt(T index, E element)

{
for(int i = 0; i < indexcounter; i++)
{
if(indexcount.get(i) == index)
{
array.set(i, element);
}
}

/[The Method That Gives The Element Based On Its Arbitrary Index

public E getfromindex(T index)
{

for(int i = 0; i < indexcounter; i++)

{

if(indexcount.get(i) == index)
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Index

{

return array.get(i);

k
k

System.out.printin("Index was not found program exception incoming™);
E e = (E)null;
return e;

¥

/[The Method That Gives The Integer Of The Array Based On Its Arbitrary

public int getfromindexcounter(T index)

{
for(int i = 0; i < indexcounter; i++)
{
if(indexcount.get(i) == index)
{
return i;
}
}
//System.out.printIn("Index was not found returning -1");
return -1;
}

/[The Method That Gives The Arbitrary Index Based On The Integer index
public T getindex(int index)

{
if(index <= indexcounter)
{
return indexcount.get(index);
}
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index

System.out.printIn("Index was not found returning null arbitrary index");

return (T)null;

¥

/[The Method That Gives The Element Based On Integer index
public E get(int index)

{
if(index <= indexcounter)
{
return array.get(index);
}

System.out.printIn("Index was not found returning null element™);

return (E)null;

¥

/[The Method That Returns The Total Size Of The DyArray

public int size()

{

return indexcounter;

¥

/IThe Method That Removes The Element And Arbitrary Index At The Integer

public void remove(int i)

{

array.remove(i);
indexcount.remove(i);

indexcounter--;

¥

/IThe Method That Clears The Whole Instance Of The Class
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public void Clear()
{

array.clear();
indexcount.clear();

indexcounter = 0;

¥

/IThe Method That Checks If It Contains The Particular Element

public Boolean containsElement(E element)

{

return array.contains(element);

¥

/[The Method That Checks If It Contains The Particular Arbitrary Index

public Boolean containsindex(T index)

{

//System.out.printIn("Element was not found returning false");

return indexcount.contains(index);

¥

/IThe Method That Checks If It Contains The Particular Integer index

public Boolean containsindex(int index)

{
if(index <= indexcounter)
{
return true;
}else
{
return false;
}
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/IThe Method That Checks An Instance Has Data In It
public Boolean isEmpty()

{
return indexcounter == 0;
}

}

Pair Class

package com.mycompany.gps_project;

/**

*

* @author George Kousidis

*/

/[The Pair Class Where We Have

/[An Arbitrary Element On The Left And An Integer On The Right

public class Pair<eE>{

private E left;

private Integer right;

/IConstructor With Desired Data
public Pair(E left, Integer right) {
assert left 1= null;

assert right !'= null;

this.left = left;
this.right = right;
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/IThe Method That Modifies The Element Of The Class's Instance
public void setLeft(E left)

{
this.left = left;

/[The Method That Modifies The Integer Of The Class's Instance
public void setRight(Integer right)

{
this.right = right;

/[The Method That Returns The Element Of The Class's Instance
public E getLeft() { return left; }

/[The Method That Returns The Integer Of The Class's Instance
public Integer getRight() { return right; }

Comparator_Pair Class

package com.mycompany.gps_project;

import java.util. Comparator;

/**

*

* @author George Kousidis

*/

/[The Class That Defines How The Pair Class Will Compare Its Data

public class Comparator_Pair<T extends Comparable<T>> implements
Comparator<Pair<T>>{
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//The Overrideable Method That Does The Comparison Of The Data
@Override
public int compare(Pair<T> 01, Pair<T> 02) {

if (01.getRight() < 02.getRight()) {

return 1;
}
else
{

return -1,
}
}
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