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IMepiAnyn

YKO0TO¢ TNG £pyaoiag avTg NTav va vAomotmoovue Ti¢ aplfuntikeg pebodovg oe
nepiparov Mac OS X. 'Etol, Sev aoyxoAnOnkaue tooo pe tv dnuovpyia tov
aAyopiBuwv, aAAa emkevIpwONKaue 0T HETAPOPA TwV aAyopifuwv avtwv otn
YAwooa mpoypappatiopov Objective-C aAAd kan ) yprion tov Cocoa padi pe to

CorePlot Framework yia va ouvBeooupe tnv epappoyn avtnv.

2T0 KEPAAAL0 1 KAVOULLE L1 10TOPIKN avadpoun yia tnv etaipeia Apple.

YT0 KePAAA0 2 TTEPTYPAPOVLE TO AL1TOVPYIKO cLoTnuHa OS X kAl 0To KEPAAA10 3
kavovupe pa eloaywyr otnv Objective-C.

[IpooOeta, oto KePAAAI0 4 Seiyvovue MG UTOPEITE VA ¥PTOIUOTOOETE TNV
EPAPUOYT) KAl TEAOC OTO KEPAAAIO 5 €Enyovue KATOIA Pacikd OTOlKElA yia TNV

EPAPUOYT).



1. H etanpeia Apple [1]

H Apple Inc. (uéxpt ig 9 Iavovapiov 2007 Apple Computer Inc.) yvwotr kat
wWtAwg w¢ Apple eival auepkavikn 1O10TIKT eTAlpeia TEXVOAOYIAC VITOAOYIOT®V
pue eCamlwon oe mAvm amd 20 akoun xopes. Edpever oto Kouvmeptivo 1ng
KaAgpopvia kal ta o yvootd amd Ta JPolovTa Tng €ival o1 LITOAOYI0TEG TNG
oelpag Macintosh, to Aertovpykd cvotua Mac OS X, to @opnto jukebox iPod

KQl T STOAVOVOKELT] KIVITO TNAEPwVO iPhone.
1.1 Iotopia

H Apple 18p0Onke amno tov Enf Tlopmg (Steve Jobs) (1955-2011) kat tov ZtrBev
Bodviak (Steven Wozniak) 1o 1976 og éva ykapad otnv pikpr oA, o Aog AATog
g Kahipopviag tov HITA. xkomog g idpuong kal TP@To TG Poiov NTav o
vmoloylotig Apple I, Snuiovpynua tov Bodviak, o omoiog &ywve evpeéng
QTOOEKTOC WG O TTPWOTOC OAOKAN PWUEVOG TTIPOTWITIKOG VITOAOYIOTIG TOU KOGLOV.

'Evav xpovo apyotepa, tov AmpiAio Tov 1977, 1 Apple avakoivwoe tov Apple II,
tov 81adoyo tov Apple I, o0 omoiog yia ToAAA €N apepeve Pacikog TApAyovTag
NG O1KOVOUIKNG evnuepiag g etaipiag. O Apple II xatékinoe ekatoppvpla
XPNOTWOV TOV UEXPL TOTE Sev elyav mPooPact) oe NAEKTPOVIKOUE VITOAOYIOTEG UUE
TPWTOTIOPIAKA YlA TNV €T0YT) TTpoypaupata omwg To VisiCale tov Ntav MmpikAv
(Dan Bricklin), to mpaoto mpoypaupa LITOAOYIOTIKOU (pUAOL (spreadsheet), to

071010 €Y1VE KA1 AOYOG AyOpAg TOV €V AOY® VITOAOYLOTH).

To 1983 n Apple mapovoiace Tov vmoAoylotn Lisa, Tov 7poTO €UTOPIKO
UTTOAOYIOTI] HE YPAPIKO TEPIPAAOV €pyaciag, TOU OOIoV 1) TIUN TWANOTG
mAnoiade ta $10.000 SoAdpla, kaAvovtag Tov 1dlaitepa akpifo akoun kal yua
emyelpnuatika mepifarrovta. 'Eva xpovo apyotepa, tov Iavovapio tov 1984, kat
ue tov Lisa va €xel amotUyel epmopikd, n Apple mapovoiace tov Macintosh (kat

LUETEMEITA  OEIPA  POPNTOV KAl emMTIPATEQ®V VLITOAOYIOT®V  KaBwg kal



S1aKkoOTOV), TOV VITOAOYIOTH Tov Oa €kave v Apple yvwotn 010 €upL KOO
ka1 Oa emavampoodiopile v Siemagr) avBpmov kal unyavng, eaocg@aiilovtag
NG ONUAVTIKT OE0T) OTOV TOUEA TWV TIPOCMITIKMV VITOAOYIOT®V UEYPL KAL TA LETA
g Sekaetiag tov 1990. To 1985 10 Sr01KNTIKO cLUPovA0 TG Apple amopaoioe
va 'e€opioel’ Tov ouvidputn g etaipiag Steve Jobs, 0 07mol0g ka1 AToXwPNOE A0

avtn kat ipvoe v etaipia NeXT Computer Inc.

Metafd 1985 ka1 1992 i Apple kateiye kvpiapyn 6€on oy ayopd TPOCWITIKGV
VITOAOYI0TQOV UE YpaPko mepiBairov. Ot vtoAoyloteég Macintosh amotehovoav
UNXAVI|LATA VPNATIG TTO0TNTOG Kal TIung, kat 18waitepng evkoAiag xpnong. To
1992 n Apple perammdnoe oty mAatEoppa enegepyactwv PowerPC oe
ovvepyaoia pe mig etaipieg Motorola xan IBM. H ouvveyilopevn avamtuén tov
KEAL@OULG (apy1kd) kal Aertovpylkol cvotnuatog (apyotepa) Windows asmd v
Microsoft, kaBng kal Ta e0NTEPIKA TPOPATILATA TNG ETAIPIAG, TOOO TEXVOAOYIKA
KAl AE1TOUPYIKA (TTAPpWYNUEVO AEITOVPYIKO OUOTNUA, EAMEWPN OTPATNYIK®OV
OTOXWV, QUENUEVOG AVIAYWVIOUOC KAl  QiwAeld  €008wv) 000  Kal
Sotknmikd/moAitika  (Stapwvieg petaly oteAeywv, advvauia Anyng Pacikmv

amo@aocemv) epepav v Apple ota tpoBupa mrwyevLONG TO 1996.

Meta amo apketeg Srampaypatevoelg, T0oo pe v NeXT, 6co ko pe v Be Inc.,
OXETIKA LLE TNV AYOpA AOYIOUIKOD MG TO VEO AEITOVPYIKO CLOTNUA TNE ETAIPIAG, T
Apple ayopace v NeXT tov ®efpouvapio tov 1997. Alyo apyotepa o Xtnf
T{oung emeéotpepe oV etapia wg MPoowpivog AtevBivev  Zvufoviog
(apyotepa povipomonOnke).

A7 10 1998 péypt onuepa n Apple diavvel pa vea mepiodo evnueplag. Yo
kaBodnynon toc0 tov TP Tlousmg, 600 kal Twv ouddwv mov Snuiovpynoe (kat
ev uepel epepe pad tov ano m NeXT) n Apple mpoyxwpnoe oe avadiapOpwon
TOGO T®WV VITOAOYIOTOV TNG 000 KAl TOL Aoylopikov tng. To 1998 mapovoiace To
iMac, éva o¥eSla0TIKA TIPWTOTUIIO UNYAVIUA TO OTTOI0 TNG AMEPEPE ONUAVTIKA
€¢ooda. To 2001 n Apple mapovoiace pa pdka PeAtiwpévn €kdoon Tov
AEITOVPYIKOV GUOTIUATOG Yld TOUG LIToAoyloteg tng Macintosh, To MacOS X 1o

omoio PBaocilotav ev pépel oto Aoylouko g NeXT mov elxe ayopdoel pepika



Xpovia vopitepa. Altyouvg prnveg apyotepa, tov OKTofplo Tov 2001 avakoivwoe T0
TIPWTO UN-0XeTiKO pe Macintosh mpoidov tng peta to Apple Newton, to iPod, uia
OLOKELT amroONKeLONG KAl AvATApAywYTNg HOVOIKNG (apyoTepa QIEKTNOE Kal
SuvaToTNTA AVATTAPAYWYNS POTOYPAPI®V Kal mpoo@ata video). ITap'ott Sev
T TAV 1] TPWTN OLVOKELT) TOV €180V¢, 0 KAAOG 0XeS1A0UOG TNG, T EVKOAIA XPTIONG Kal
n metvxnuevn mpowbnon g etaipiag onig HITA ko ) Avtikn Evponn 1o
KATEGTNOAV TO ONUOPIAEGTEPO TPOIOV TOL €100VC, KATAKTOVTASG OTNV AKUT) TOV

AV TOL 70% TN AYOPAG.

Y1a pEoa Tov 2005 1 Apple avakoivwaoe T poHeon TG yia XproT enesepyaostwV
Intel --- mpog exmtANEN moA@V --- kat Vv eykataAenyn g TAat@opuag PowerPC
e aitiodoyla v apyn mpoodo eEEMENG Twv emefepyaoctwv aso v IBM.
A1yOTEPO QIO 7 UNveg apyotepa 1 Apple mapovoiaoce Tov IPMOTO VITOAOYIOTH) TIC
ue eneepyaotn Intel (Macbook Pro)- tov akoAovOnoav vemtepeg ek§ooelg yia
OAEG TIG OEIPEG TTPOIOVTWOV VITOAOYIOTMOV TNG ETALPIAG KA, TOV AUYOLUOTO TOL 2006,
O0Aol o1 vmoAoyloteg g Apple ntav Paciopevol oe emefepyaoteg g Intel,

EEKIVOVTAC €va VEO KEPAAALO Y1A TNV ETALPIA.

Ewova 1-1. Atu@popeg ovokeveg ato v Apple.



2, To Aertovpywko cvomua Mac OS X [2]

To Mac OS X eival pia ogpd YpAPIK®OV AEITOVPYIK®OV OCUOTNUAT®V IOV
avanoooetal, mpowbeitar kol mwAsitar  amo v Apple Inc.  xkau
ovpmepAaufavetal oe kaOe kavovplo vitoAoylot) Macintosh (Mac). To Mac OS
X etvan N e&eAEn tov apywov Mac OS 10 071010 T)TAV TO APYXIKO AEITOVPYIKO
ovotnua g Apple Vv mepiodo 1984-1999. e avtiBeon pe 1o apyko Mac OS, to
Mac OS X eivar eéva UNIX Aettoupylkd ovOTHua TO OO0 APYIOE VA
avamtvooetal otnv etaipia NeXT ammo ta TeAn tov 1980 kal peypt v efayopa
™G asmo v Apple 10 1997.

H ntpwtn €x6oon tov kukAo@opnoe To 1999 wg Mac OS X Server 1.0, evo 1) TPOTN
desktop €k8oor tov, Mac OS X v10.0 "Cheetah" , akoAovOnoe tov Mdaptio tov
2001. 'Extote, To Mac OS X gye1 Sextel evvia avaPabuioelg amo Tig omoieg ol o
npoopateg eival 1o Mac OS X v10.8 “Mountain Lion” mov kukAo@opnoe onig 25
IovAiov 2012, To Mac OS X v10.7 "Lion" (Alovtaptl), Tov KUKAOQOPNOE OTIS 20
IovAiov 2011, 10 Mac OS X v10.5 "Leopard" (AeomapdaAn), Tov KUKAOPOPNOE TOV
Oxtwfplo Tov 2007, evw 1 enopevn €kdoon (10.6) e to dvoua Snow Leopard
KUKAOQOpNoe Tov ZentepPpio Tov 2009. 'OAeg o1 ekdooerg tov Mac OS X pepouvv
ovopata awovpoeldwv. To Mac OS X vi10.4 avagépetar ovvnBwg wg Tiger
(Ttypng), To Mac OS X 10.3 wg Panther (ITavOnpag), to Mac OS X 10.2 wg Jaguar
(Iayovapog), to Mac OS X 10.1 wg Puma (ITovua) kat to Mac OS X 10.0 g
Cheetah (Totta).

To Mac OS X S&nuovpynbnke ya va Aertovpyel PHOVO O TNAEKTPOVIKOUG
vmoAoylotég Macintosh, o1 omoiol katackevadovian amo tnv idia v Apple.
Qot000 amd 10 2006 kAt pera ot Macintosh ypnoyomolovv oxedov to 1810
hardware (VA1k0) pe AUTO TWV TEPIOCOTEP®V AAAMV KATATKELATTOV, S1VOVTAG TN
Suvatomrta yia un e€ovolodotnuevn mapavoun xpnon tov Mac OS X oe un-Apple
vmoAoyloteg pe ) xpnon hacks. H Apple mapayet tpomomonuéveg ek80oeig Tov
Mac OS X ya xpnion oe aMeg Tpelg ovokeveg g, To AppleTV, to iPhone kat to
iPod Touch. To Ttposomomuevo Aertovpyiko mepiExel Oewpnmikd poOvo 0,Tt
XPEWETAL Y1 TN OUYKEKPIUEVT OULOKELN, Xwpig drivers (o8nyovg) kalr dAha

VITOOVOTILATA TOV AEITOVPYIKOV IOV OeV ¥ pe1adovTal.



2.1 Etvpoioyia

Mac: Xvvtopevon tng A&ng Macintosh.

OS: Apyika ypaupata tov 0pov Operating System (A€1tovpyiko cVOTNUA).

X: To Aativiko vovpepo 10. Iotopika to Mac OS X eivan n e€ehi€n tov Mac OS
System 9.

2.2 Iotopia

To Mac OS X BaoiCetar otov mupnva Mach. Tvykekpiuéva koppdna amo To
FreeBSD kat to NetBSD viofetOnkav oto Nextstep, mov amotélece v faon
yia to Mac OS X. To Nextstep ntav eva avtikeiuevootpa@eg (object-oriented)
AELTOVPYIKO GLOTNUA AVATITUYUEVO Ao TN etaipia Tov Xtnp Tlopmg "NeXT", nv
omola Snuovpynoe agov epuye amod v Apple to 1985. Katd v asovoia tov
Tloumg, n Apple mpoomaOnoe va Snuiovpynoet eva "veag-yeviag" Ae1tovpyiko pe

to Taligent ka1 To Copland, aA\d xwpig 1&aitepn emTuyia.

Tehkd, to Aertovpywko g NeXT, mov eixe mAéov petovopaotet oe OPENSTEP,
emAexOnke wg n Paon Tov emopevov Aertovpyikov Tng Apple, kxar 1 Apple
eCayopaoe v NeXT. O 2 Tloumng enéotpeype otnVv Apple wg mpoowpivog CEO
(SrevBuvTig) kA TAAL, avaiaufavovtag To £PYO NG LETATPOING TOV PIAIKOV-Y1a-
npoypappatioteg Openstep oe Eva ovotnua 7ov Ha propovoe va XpPMOUOTOoel
n Baowkn ayopd g Apple, 5nAadt) o1 o1Kl1aKOl ¥PNOTEG KAL O1 EMAYYEAUATIEG OTO
Snuovpyko Topea. Apyika to €pyo ovoupaotnke Rhapsody (Paypwdia) kol ot
ovvéyela petovopaotnke oe Mac OS X.

Yvupadidovrag pe v moAltikn g Apple O0mov 0 vVTOAOYOTIG AOTeAel TO
"digital hub" (ynelakog kopuPocg), pe kabe kavovpla €kdoom, to Mac OS X
eCeliyOnke Sivovtag Atyotepn Baom ot ovufatotnta pe maloTepo AOYIOUIKO KAl
neploocotepn otig epapuoyeg "digital lifestyle” (wneraxog tpomog {wng) Omwg To
maketo  "iLife", emyeipnuatnikeg e@apuoyég omwg To  "iWork"  kat
EVOWUATMOVOVTAG TO CUOTNUA OIKIAKN G Yyuxaywyiag "Front Row media center".

Kabe vea ekdoon mepieiye yevikeg petatpomeg ot Staovvdeon xpnotn (interface)
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onmwg 1 brushed metal (YySapuévo petarro) eugavion mov mpootednke otnv
n Yoapu U ue n P n n

€x600n 10.2 KAl 1 EVOTOINUEVT] EUPAVIOT) OTO 10.4.

2.3 Ileprypaen

To Mac OS X eival pia pidikn avay®pnon amd Ta JIPONYOUUEVA AEITOVPYIKA
ovotnuata Towv Macintosh. O BepelMwdng kmdikag kat 1 Soprn Tov elval eVieAmg
Sragopetikn) amo g mponyovueveg ekdooelg. H faon tov, pe to ovopa Darwin
(AapBivog) eivar éva edevBepo kal avoiytov kmdika UNIX Aetrtovpykd ovotnua
xtiopevo mavw oto XNU kernel, pe tig tumkeg UNIX evkoAieg Siabeoipeg peoa
amto TN ypauurn evioAwv (command line interface). ITavw oto Darwin n Apple
npoobeoe apketd ocvotatika omwg o "Finder" kot to ypag@iko mepifaiiov "Aqua”,
O0AOKAN p®OVOVTAG TO BACIOUEVO 0 YPAPIKO TEPIPAAOV AEITOVPYIKO CUCTHUA TTOV

etvan to Mac OS X.

To Mac OS X mepihaufavel apketd YAPAKTNPIOTIKA LE OKOMO VA KAVOUV TO
AE1TOVPYIKO oLOTHUA o 0Tabepo kal aflomoTo. yia mapadetypa To pre-emptive
multitasking ka1 1n mpootacia pvhiung (memory protection) PeAtiwoav n
SUVATOTNTA TOV AEITOVPYIKOU VA TPEXEL TTOAMATIAEG EPAPLOYES TAVTOXPOVA XWPIG
KATTola e@apLoyT va emepufaiver N va pixvel to cvotnua. IToAleg mtuyég Tov Mac
OS X mmyadovv and 1o Openstep, mov oyxedidotnke va eivar "@opnto" - va
S1evkoAlUvel TNV HETA@POPA TOL avauecoa o€ Stagopenikeg mAatpopues Ia

mapaderyua:

 To Nextstep peta@epOnke amo 1o apyikd NeXT workstation mov facilotav oe
68k enefepyaotn, oe dhheg apyrtektovikeg mpv eEayopaotel n NeXT amo v
Apple,

« To Openstep peta@eépOnke otmv PowerPC apylitektovikn] wg UEPOS TOU
Rhapsody

« To Mac OS X v10.4 peta@epOnke oty intel apyitektovikn to 2006 ya 1a veéa
Macintosh pe intel ene€epyaotn kat to Mac OS X v10.5 petagpepbnke otnv

apyrtektovikn) ARM yia v mapaywyn tov iPhone kat iPod Touch
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H 1o opatr) Stapopd ntav to ypagiko mepipaiiov Aqua. H xprion kovpmaov ocav
XPWUATIOTEG OTAYOVEC, 01 S1APAVELEG KAl PWTOPEAAIOTIKA EIKOVIOIA EPEPAV VPN
KOl XPOUA 0€ OXEOT e Ta TTponyovueva Aertovpyikd. IToAol yprioteg eEEppacav
TNV APVNTIKT ATTOWT) OTL T TAV TOAD "YAPITOUEVO" Ywpig EmayyeALATIKO epebioua.
AMot iotepav OTL T0 Aqua T)Tav €va Yevvaio Kol TPwTOomoPlako Priua oe pa
EJTOXN IOV TA YPAPIKA sepiPaiovta ntav amid Papetd. ITaporo to Siyaouo, 1)
EUPAVIOT] TOV TTAV AUECA AVAYVOPIOUT, AKOUA KAl TPV TNV TPWTN €KO00T) TOV
Mac OS X, Aol TpoypappaTIOTEG APXLOAV VA TTPootafovv va avitypaypouy Tnv

eupavion tovAqua.

To Mac OS X mepigyel S1kO TOV TAKETO TIPOYPAUUATIOUOV, HE ETKEVIPO TO
nepiparrov  mpoypaupatiopov 1o Xcode. To Xcode mapexel mepipairovra
(interfaces) ka1 compilers mov vtootnpidovv MOAAEG YAWOOEG TTPOYPAUUATIOUOV
onwg C, C++, Objective-C, Java, Applescipt, kat moA\ég aMeg pe compilers

TPLITWV.

2.4 Svupatomra

Aoylwouko (Software)

Katd ta teAn g dexkaetiag Tov '90, yua Tn S1eVKOAUVON NG HETATPOTNG TWV
VPLOTAUEVWV EPapuoywv amto To Mac OS 9 oto Mac OS X, evowuatwdnke oto
Mac OS X 1o Carbon (AvOpakag) API (Application Programming Interface -
ePIPAAOV  TTPOYPAUUATIONOV e@apUoy®V). Ol EQPAPULOYEC YPAUUEVES UE TO
Carbon Tpéyave kavovikd € OAA TA CUOTIUATA KAl Ol EPAPUOYES TTOV ELXAV
oxedlaotel yla 1o Mac OS 9 ypeldloviav pOVO Alyeg LETATPOTMEC Yld vd
Aertovpyovv pe 1o Carbon API. Ao v dAAn, ta mo woyvpa API tov Mac OS X
mov mponABav amd 1o Openstep Oev Ntav ovufatd pe g ekdooelg ov
sponynOnkav tov Mac OS X. Avtda ta API avagepovtal wg Cocoa (Kakao). Avtn
N KAnpovould eivanl oAD eu@aving otovg mpoypaupatioteg pe Cocoa, agpov ta
neploootepa Cocoa class ovopata Eekwvouv pe to ovvBetiko "NS" amo tn A&gn

Nextstep.
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Ao 10 2006 ka1 petd eykataieipOnke n Java wg TO TPOTIU®UEVO TIAKETO
Aoylopikov. Xto Mac OS X 1) Java eixe mavta Swaitepn petayeipon. Epappoyeg
YpauuEveg o€ Java evOmUATOVOVTIAL 000 KOAUTEPA YIVETAL OTO OLOTNUA VM
mapauevouv  cross-platform  (aveEdptnng-mAATPOpUag) KAl YPAPIKA
meplfallovia ypauueva pe Swing @aivovtalr oxedov akpifwg to 1610 pe ta
kavovika Cocoa mepifarrovta. IHapadoowakd ot epappoyeg yia to Mac OS X
ypagovtal pe Objective-C, pe v Java povo wg evaAlaxktikr). 'Ouwg otig 11
IovAiov 2005 1 Apple avakoivwoe 0Tt "ta Yapaktnplotikd mov Ba mpooteBolv

oto Cocoa peta 1o Mac OS X v10.4 Sev Oa mpooteBovv oto Cocoa-Java API"

Y o (Hardware)

Y1g apyeg tov Mac OS X, vmootnpilovtav OAEG Ol APXITEKTOVIKEG TWV TOTE
Macintosh vmoloylotwv (Qopntwv, emTpamedwv Kal OSlAKOUIOT®OV) IOV
Baoidovtav oe emefepyaoteg PowerPC G3, G4 xat G5. Metémeita ekdooeig
Siekopav v vTooTNPIEN ya To TAAoTEPO VAIKO. [a mapdderypa 1o v10.3 dev
vrootnpidel ta "beige" (umed) G3s, T0 v10.4 8ev LTOOTNPIZEL TA CLOTIHUATA TPV
mv evapén xpnong twv Bupwv FireWire amd tnv Apple xat to vi10.5 dev
vmootnpidel To ovotnuata malotepa twv G4 ota 867MHz, av xa
KukAo@opnoav epyaieia omwg 1o XPostFacto tpitwv mov emtpemovv Tnv

avapBaduon xwpig v vrootnpi&n g Apple.

To Mac OS X Satnpel ovpfatoTnta Ue e@APUOYES YPAUUEVES YA TTAANOTEPES
exbooelg Tov Mac OS mapeyovtag eva mepIBAAMOV TPOCOUOIMOTG IOV AEyeTal
Classic, mov emtpénel otovg xpnoteg va tpexovv 10 Mac OS 9 wg KOUUATL TOV
Mac OS X. To Classic emawe va vtootnpidetal 7 xpovia peta v évapén tov Mac

OS X, pe v €Aevon twv Baociopeveyv oe intel Macintosh.

13



. Finder Fide Edit View  Go  Window Help fri303eM QI

Urimithed

Ewova 2-1. To Asrtovpywko cvotmua Mac OS X Mountain Lion
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3. Eloaywyn oy Objective-C [3]

H Objective-C, eivar 1 Tpoteb®V yA®OOA 1) 0ol ¥PTOUOTOLEITAL Yidl TNV

ovyypagn Aoylouikov Mac.
3.1 KaAwvTtag 11 MeB6doug (Calling Methods)

H Baowkr) ovvta&n yia va kAnbei pia pebodog o€ Eva avtikeipevo eivar 1 e€ng:

[object method];
[object methodWithInput:input];

O1 uébodot, Hmopovv va EMOTPEPOVV A TIUN:

output = [object methodWithOutput];
output = [object methodWithInputAndOutput:input];

Mmopeite emuAéov va kaAéoete Tig peBodovg kal oe KAAOELG, OMOL ETO1
Snuovpyelte avtikeipeva. LTo TAPAKATO apaderyua, kaiovpe tnv uebodo
string, oe ma kKAQomn tomouv NSString, 1 omola €mMOTPEPEL €va KATVOLPYL0

NSString avtikeipevo:

id myObject = [NSString string];

O toumog id onuaivelr 6Tt n petafAnty myObject pmopel va amevBuvlel oe
07TI0100T)TTOTE TUTTOV AVTIKEIUEVOV, ETOL MOTE O1 TIPAYLATIKES KAQOELG kKat puebodot

JTOL VAOTTOLEL OeV elval YVWOTEG OTAV XTICETAL 1) EPAPLOYT).

Ye auto To mapadeyua, eival mpoPaveg OTL TO avrikeipevo Ba eivar toToL

NSString, €101 ptopovpe va aAAEOVLE TO AVTIKEILEVO:

NSString* myString = [NSString string];

15



Topa n petaPAntn pag eivar NSString, €tol wote o petaylwtnotg Oa pag
TPOEISOTOOEL AV TTPOOTAONCOVUE VA XPNOIUOTOooVUE a ueBodo oe avtod To

avTikeipevo v omoia to NSString Sev vmootnpidet.

ITpooe€te OTL LVTAPYEL aoTEPiokog Se&ld amd Tov TUTO avTikelpevov. 'OAeg ot
uetafAantég otnv Objective-C elvar toumov Seikteg (pointers). O tumog id elvat
npokaBoplopévog oav evag Tumog Seiktr), €101 woTe Sev Ypeladetan va Palovue

TOV AOTEPIOKO.

3.1.1'EvOeta Mnvopata (Nested Messages)

Y& MoAMEG YAwooeg, evBetol uebodot 1 kAN oelg ouvapToewy Ho1adovy Tot:

ouvdptnonl ( ouvaptnon2 () );

To amotéAeoua g ovvaptnong2 petafifadetar ocav eicodog otV CLVAPTNONL.

Ytnv Objective-C, ta évBeta unvopata gaivovtal £tot:

[NSString stringWithFormat: [prefs format]];

Ao@evyete va eUPOAIAZETE TAPATAV®D QIO OVO KANOELS UNVUUAT®WV O Hid

ypapupr, kaBag propel oA eUkoAd va yivel SuoavayvwaoTo.
3.1.2 M£0odot IToAMamAwv Tyuwv (Multi-Input Methods)
Kamolot pébodol maipvouv moAdamieg mpég e1000wv. Xtnv Objective-C, &va

ovoua pag peBodov pmopel va Staywplotel oe moAA Tunuata. H emkepaiida

(header) pag pebodov moAMwv 1008wV potadel etot:

- (BOOL)writeToFile: (NSString *)path atomically: (BOOL)useAuxiliaryFile;

16



Mrtopeite va KAAECETE TV CLVAPTNOTN ETOL:
BOOL result = [myData writeToFile:Q@"/tmp/log.txt" atomically:NO];

Avta Sev eivan povo ovopadopeva opiopata. To ovopa g pefodov eivar oty
TPAYUATIKOTNTA TO writeToFile:atomically: OTO OUOTNUA KATA TNV ®pA

EKTEAEOTC.

3.2 M£0oSo1 Avayvwong (Accessors)

'Oleg o1 petaPfAnteg avntunmwv (instance variables) otnv Objective-C eivan
101wtikeég (private) e€€oplopov, yravto Oa mpémel va XPnOlUOTOIEITE TOUG
accessors yla va JAPETE KAl VA OPlOeTE TIG TIUEG TIG TEPIOOOTEPES (POPEC.

Ynapyovve Svo ovvtagele. H mapaxkatw eivar ) mapadooiaxn ovvtadn 1.x:

[photo setCaption:@"Day at the Beach"];

output = [photo caption];

O xwdwkag otn OSevtepn ypapury Sev dwafader arm’evbeiag pa petaBAntn
avutonwyv. Ovowotka kaiel pa pébodo ovopaldopevn caption. Xmig
TIEPLOCOTEPES TTEPUTTHOOELS, Oev Xperadetal va mpoobetete To mpobepa “get” omig

uebodovg get otnv Objective-C.

'Onote PAenete kOSIKA HECA O AYKUAEG, OTEAVETE €va UNvupa Oe €va

AVTIKEIUEVO T) 1A KAQOT).

Yuvraén g tereiog (Dot Syntax)

H oVvta&n dot yia tig nefodoug eyypapng kat avayvmong eival kawvoupyla otnyv

Objective-C 2.0, n omoia eivat pepog tov Mac OS X 10.5:
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photo.caption = @"Day at the Beach";

output = photo.caption;

Mmopeite va XpnoUOTOLEITE 0TO108TTOTE A0 TOUG SVO TPOTTOVC, AAAA ETMAEETE
uovo evav yua kabe project. H ovvta&n dot Ba mpemel va ypnopomoleital puovo

yia 11 pefodoug eyypa@ng - avayvmong kat o1 yia pefodovg yevikov okomov.
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3.3 AnUIoOUPYWVTOG AVTIKEIMEVA

Ynapyovv Svo kplol Tpostol yia va Snuiovpynoete éva avtikeipevo. O mpwTog

elval auTOg oV E18ATE TPONYOVUEVKG:
NSString* myString = [NSString string];

AvTO €lval To TEPLOCOTEPO AVTOUATO POMKO OTUA. g AUTNV TNV MEPLATWON,
Snuovpyelte eva avroatairacoouevo ( autoreleased ) avtikeipevo, To omoio
Oa e€etdoovue AETTOUEPDG APYOTEPA. L€ TTOAEG TTEPUTTOOELS, WOTOCO, TIPETEL VA

OMUIOVPYELTE EVA AVTIKEIUEVO XPTOUOTTOIWVTAG TOV U AVTOUATO TPOIO:
NSString* myString = [[NSString alloc] init];

AvTn) elvat 1) eppmAtacuevn kAnon pag pebodov. H mpotn eivanr n uebodog alloc
n omoila kaAeital amd To 1610 To NSString. Avtn eival pia oYetikd YaunAov
eMUTESOL KA O™ 1) omola SeouevEl UViUn KAl ovykekpiuevosolel (instantiates)

EVA AVTIKEIEVO.

To Sebtepo koppAT €lval pia kAo oto init Tov kawvovpylov avikelpeévov. H
epappoyn init xaver ovvnbwg Vv Pacikn eykatdotaon, Omwg va Snuiovpyel
petafAnteg avntummwy. Ol AETTOUEPEIEG AUTWV €ival AYVWOTEG 0€ €00¢ OAV

JIEAALTI) TNG KAAOTG.

Y& UEPIKEG TIEPUTTOOELS, LITOPEITE va Xpnoluomomoete Siapopeg ekSO0EIS TOV

init, to omoio maipvel TapapeTpovg:

NSNumber* value = [[NSNumber alloc] initWithFloat:1.0];
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3.4 Baoikn Alaxegipion MvAiung

Av ypagete i e@appoyn ywa 1o Mac OS X, &yete nv emAoyn va
EVEPYOTIOMNOETE TNV OLAOYTN okovmdwwv (garbage collection). T'evikd, auto
onuaivel 0Tt dev ¥PpeladeTal va OKEPTEOTE Y1d TO Twg Ba Stayelpideote TNV puvnun

€WG OTOV AVTIUETWITIOETE TEPLOCOTEPO TTOAVITAOKEG TTEPUTTOOELG.

EvtoUtolg, pmopel va unv SovAelete mavia oe &va meplPAAAOV TO 0010
vIooTNPidel TV OUVAAOYT OKOLTISIMV. XE AUTIHV TNV TEPITTWOTN, TPETEL VA

yvwpilete kamoleg fAOIKEG EVVOLEG.

Av OnUIoVPYEITE VA AVTIKEIUEVO YPTOUOTOIOVTAC TO ¥elpokivnto alloc oTuA,
TIPETIEL APYOTEPA VA ATTOOECUEVOETE TO AVTIKEIUEVO. Agv TIPEMEL LOVOL 0AG VA
QTOOEOUEVETE EVA AVTOATTAAACOOUEVO AVTIKEIPEVO EMEION 1] epapuoyn oag Oa

katappevoel (crash) av To kaverte.

Edm elvan kastola mapadetypata:

// 10 stringl 6o amodecpevtel avtdpoTa

NSString* stringl = [NSString string];
// TPEMEL VO OMOSEGUEVTEL OWTO HOMG TELELOGOLLE

NSString* string2 = [[NSString alloc] init];

[string2 release];

20



3.5 2xedialovrag pia Aietragpr KAdoswyv (Class Interface)

H ovvta&n g Objective-C  yia ) Snuiovpyia pag kAAong eival soAd astan.

>vvnbwg SratiBetan oe dvo pepn.

H Semagn kAdong ovvnbwg amobnkevetal oto apyeio ClassName.h, kat opidet

TIg peTaPAnTeg avntunmy kabmg kat tig public pebodoug.

H vAomoinon (implementation) Bpioketan oto apyeio ClassName.m kat sepieyet
Tov aAnBvo kwdika yU avtég tig uebodovg. EmumAgov opidet Tig private uebodoug,

o1 o7toieg Sev elvan Srabeoueg oTovg TEAATEG TNG KAAOTG.

[Mapaxkatw @aivetal mwg potadel pa kAaon Siemapov. H kAdon ovouddletat

Photo ka1 €101 10 apyeio ovopadetar Photo.m

#import <Cocoa/Cocoa.h>

@interface Photo : NSObject {
NSString* caption;
NSString* photographer;

}

@end

Apyika, ewoayovue to apyeio Cocoa.h, yia va tpafnovue oleg mig Paoikeg
kAQoelg yia pa epappoyn Cocoa. H odnyla (directive) #import mpo@uAdooel

EVAVTIOV NG OUUIEPIANYTG EVOG LOVASIKOV APYEIOL TTOAMAITTAES POPEC.

To @interface SnAwvel 0T1 AvTOg elval &vag oplopdg tumov kAaong Photo. To
onueio “’ kaBopider v super kAaomn (superclass), n omoia eival To NSObject.
Méoa ota Aaykiotpa, vmapyovv Svo petafAnteg avrtumwv: caption kot

photographer.
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Kot ta Svo eivan NSStrings, aAAd Oa pmopovoave va eival omoladnmote TOmou

avTikeipeva, ovumepthapfavovtag ko to id.

Télog, To @end oVUBoAO TEAEIGVEL TOV OPIOUO TNG KAAOT|G.

3.5.1 IIpooOnkn Me0oSwv

Ag mpooBecovpe kamoleg pueBodoug get yia Tig HETAPANTES AVTITUTTWV:

#import <Cocoa/Cocoa.h>

@interface Photo : NSObject {
NSString* caption;

NSString* photographer;

- caption;

- photographer;
@end

OuunBeite, o1 peBodor otnv Objective-C Tvmkd mapaieimovve 1o mpobepa “get”.
M povr) mavAa (-) pwv ammd To ovoua piag pefodov onuaivel oTl elvanl pia
uebodog avntunwyv (instance method). Avtiotolya eva ovv (+) onuaivel ot gival

ua peébodog kAaong.

E€opiopod o petaylwtriotig vmobetel omt pia pebodog emotpepel eva
avTikeipevo Tumov id kat OTL 0Aeg o1 TIHEG €1000wV elvat TUToVL id. O Tapamdvew
KoOOKag €lval TeyVikd 0mwoTog, aAA eival aouvvnBiotog. Ag mpooBeécovpe

OUYKEKPIUEVOLG TVTTOVG YA TIC EMOTPEPOUEVEG TIUEGS. (return values)
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#import <Cocoa/Cocoa.h>

@interface Photo : NSObject {
NSString* caption;
NSString* photographer;

- (NSString*) caption;
- (NSString*) photographer;

@end

Twpa ag mpocBecovue Tovg ueBodoug eyypapng (setters).

#import <Cocoa/Cocoa.h>

@interface Photo : NSObject {
NSString* caption;
NSString* photographer;

}
- (NSString*) caption;
- (NSString*) photographer;

- (void) setCaption: (NSString*)input;
- (void) setPhotographer: (NSString*)input;

@end

O1 pebodor eyypagng Sev ypeldletal va €mMOTpeEPoOLYV Uld

kaBopilovpe cav void.

T,

€101 TIC
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3.6 YAotroinon KAdoeswyv (Class Implementation)

Ag Snuiovpynoovpe v vAomoinon, ekivavtag pe Tig uebodovg avayvwong:

#import "Photo.h"
@implementation Photo
- (NSString*) caption {

return caption;

- (NSString*) photographer ({

return photographer;

@end

Avuto 10 xoppatt kodika fexivael pe 1o @implementation kat To ovoua Tng
KAQomng kat €xel to @end akpifag omwg 1 Semmagn. 'Oleg o1 pebodot mpemer va

eUPAVIOVTAL LETAEL AVTOV TV SVO EVTOADV.
Yvveyilovue pe tovg uebodovg eyypapng:

- (void) setCaption: (NSString*)input
[caption autorelease];
caption = [input retain];

- (void) setPhotographer: (NSString*)input

[photographer autorelease];

photographer = [input retain];

24



H xaBe pebodog eyypaprg, aoyoAeitar pe Svo petapintee. H mpwmt eival a
ava@opa OTO VLTAPYXOV avTikeipevo. kal 1 Oeltepn eival TO KAVOLPYL0
avTIKEipEVo e100dov. Xe eva mep1Baiov cvAloyng okovmbiwv (garbage collected
environment), Oa pmopovoauE va opioovUE TNV  KAWVOUPYLA UeTaPAnTh

arr’evbeiag:

- (void) setCaption: (NSString*)input {

caption = input;

AN av 8ev umopeite va XPNOUOITOOETE TNV GUAAOYT OKOLTIOIWV, TIPETEL va

QT00E0UEVOETE TO TTAALO AVTIKEIUEVO KA1 VA S1ATIPT)OETE TO KATVOLPYIO.

2NV TPAYUATIKOTNTA LITAPYXOLV SVO0 TPOTOL Yl va eAVOEP®OETE A avapopa
oe &va avrtikeipevo: release ka1 autorelease. To otavtap release 0Oa
ehevBepmoel v avagopa apeowg. H nébodog autorelease Oa v edevBepmoet
KAITO1A. OTIYUN OTO UEAOV, aAAA oiyouvpa Oa mapapeivel pexpt 1o TeAOg NG
OUYKEKPIUEVTC oLVAPTNONG (EKTOG KAl v TPOOHETETE KMOIKA TTOV CUYKEKPIUEVA

TO0 AAAAEL AUTO).

H pébodog autorelease eival ac@aiéotepn oe pa pebodo set emedn ot
UETAPANTEG V1A TIG KATVOVPYIES KAl TIG TTAAIEG TIUES UITOPOVV va Selxvouv 010 1810
avtikeipevo. Aev Oa BEAaTe AUETHS VA ATTEAEVOEPDOETE EVA AVTIKEIUEVO TO OTTO10

TIPOKELTAL VA TO ST pTOETE.

Init
- (id) init
{
if ( self = [super init] )
{
[self setCaption:@"Default Caption"];
[self setPhotographer:@"Default Photographer"];
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}

return self;

To mapamave elval AVTETEENYNUATIKO, WOTOCO 10wG 1) SeVTEPT YPAUUT) PAIVETAL
Alyo aovvnOiot. Avtd elvar €va onuadt 100TNTag, TO OT0I0 EKYXWPEL TO

amotéAeopa tov [super init] oto self.

Ovola0TIKA AUTO PWTA TNV super kAdom (superclass) va kaver v S g
apywkomoinon. H ouvOnxn if etaAnBedel 0Tl 1 apy1komoinon ntav emTuXng mapv

TpooTtadnoel va oploel TIG TPOETNAEYUEVEC TIUEC.

Dealloc

H pébodog dealloc kaleital o€ Eva AVTIKEIUEVO OTAV APATPELTAL ATTO TNV UVIUN.

AvTr) etvan ovvnOwg N KATAAANAN OTIyUn) Y1 v aeAevBePOVETE TIG AVAPOPEGS:

- (void) dealloc

{
[caption release];
[photographer release];

[super dealloc];

2T1¢ VO MTPWTES YPAUUES, ATTAA OTEAVOVLE TO Urpvoua release o€ kabe pia amo tig
petafanteg avntunwy. ESw Sev xperadetal va xpnoipomoiroovpe to autorealease

kaBwg To otavtapt release eivatl Atyo ypnyopoTtepo.

H televtaia ypauun eivalr moAy onuavtikn. IIpémel va oteidovue 10 pnvoua
[super dealloc] yia va ¢ntoovpe amo v KAAOT super va KAvel Tov 81K0 TNg
kaBapiopo. Av 8ev To kAvoue avto, To avtikeipevo dev Ba agaipebei, To omoio

odnyet otnv Sapporn pvnung (memory leak).
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H pebodog dealloc dev kaAeital oe avtikeiyeva av . ovAAoyT okovmdiwv eival

EVEPYOTTOMMUEVT. AVTIOETWC, TTpEmeL va vAomotnoete Tnv neBodo finalize.
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3.7 Illeprocotepa pe v Awayeipion Mviung

To ovomua diayeipiong pvnung g Objective-C ovouddetat reference counting.
AVTO TTOV TTPETEL VA KAVETE €1val va OT|UEIOVETE TIG avagopeg (references) kat 1

wpa ektéAeong (runtime) ovolaoTika eEAeVOEP®VEL TNV LVTUT.

Me amAa Aoyia, eoeig katavepete (alloc) éva avtikeipevo, 10mwg KATTO1A OTLYUT| TO
Satnpnoete (retain), peta to anmeAevdepwvete (release) yia kabe alloc/retain
mov oteidate. 'Etol, av exete xpnoluomowmoet to alloc pia gopd kat aAAn pa to

retain, 1ote mpémel va 1o anmelevbepwoete (release) Svo Popeg.

&« & &® &K

. +1 = =
alloc*! retain release release’’

Avtn eivan ) Bewpia tov reference counting. IIpaktikd Opwg, cLVNOwWG LITAPYOLV

V0 AOYO1 Y1 SNUIOVPYT)OETE EVA AVTIKEIUEVO:

1. Na 10 xpatnoete oav petafAnt) avrtunwv (instance variable)

2. Na T0 XP1OUOTTOUCETE TTPOCWPIVA Y1 ATTAT XPNON LECA GE U1 CLVAPTNON

Tig mepoootepeg @opeg, N uebodog eyypapng (setter) yia pa petafAnt)
avatuonwv Ba mpemel amAd va avtoanmeAevfepwoel (autorelease) 1o TaAo
avTikeipevo, kalr va dwatnpnoet (retain) to kawvovpyo. Tote pmopeite va

otyovpevteite 01 Oa to anmedevBepwoete (release) emiong o uebodo dealloc.
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Emopévwg n povn mpayuatikn SovAeld eivalr va Staxelpileote TIG TOMKEG
avagopeg (local references) péoa oe pia cuvapTNOT KAl LITAPYEL EVAS KAVOVAG:
av dnuovpyeite éva avtikeipevo pe v alloe 1 copy , oteAvete eva release 1
autorelease punvuua ot1o TEAOG NG ouvvapTNONG Av Snulovpyeite Eva

AVTIKEIUEVO UE OTTO1a0T)TTOTE AAAO TPOTTO, OEV KAVETE TIMOTA.

Edm elvan n mpw1n mepimtwon, Siayeipiovrag pa LETAPANTI AVIITUTIWV:

- (void) setTotalAmount: (NSNumber*)input
{

[totalAmount autorelease];

totalAmount = [input retain];

- (void) dealloc

[totalAmount release];

[super dealloc];

E8m eivan n Sevtepn mepimtwon, avtn Twv tomkov avapopmv (local references).
To povo mov yperadetal eival va ameAevBepwOOVUE TO AVTIKEIUEVO TO 0010

SnuovpynOnke pe v alloc:

NSNumber* valuel [ [NSNumber alloc] initWithFloat:8.75];

NSNumber* value?2 [NSNumber numberWithFloat:14.78];

// amehevbépooe povo v petaPAnty valuel, oyt v value?2

[valuel release];
[IpocOeta, mapabetovpe Evav ovvdvACUO: XPNOIUOTOIOVTAS TOTKES AVAPOPES

Y10 VO OPIOOVE EVA AVTIKEILEVO AV U1 LETAPBANTI) AVTITUTI®V.

NSNumber* valuel = [[NSNumber alloc] initWithFloat:8.75];

[self setTotal:valuel];
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NSNumber* value?2 = [NSNumber numberWithFloat:14.78];

[self setTotal:value2];

[valuel release];

ITpooe€te Mg 01 KAVOVES YA TNV S1aEIPLOT) TOMK®OV AvapopamV eival akpifwg ot
16101,
aveEapTNTeg av Tig opidete oav PHETAPANTES AvTITUMIWY T OXLl. Agv Xpelradetal va

OKEPTEOTE WG VAOTTOloVVTAL 01 HeBodot eyypa@nc.
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3.8 Awayeipon Mviung péow ARC (Automatic Reference
Counting) [4]

H kawvovpyla Avon 1) omoia e1onyOn oto Mac OS 10.7 kat iOS 5, eival i avtopatn
uetpnon avagopwv (automatic reference counter), meprocoOTEPO YVWOTO CAV
ARC. [5]

To ARC eival €va xapaktnploTiko Tov kairvovpylov LLVM 3.0 petayAwtTiotn 1o

0TT010 KATAPYEL EVIEARDG TNV XEIPOKIVNTI O1AXEIPIOT) UVTUNG.

Xpnowomowvtag to ARC otig Sikég oag epyaoieg eivar efapetikd autAo.
Yvveyiete va mpoypaupatifete 0OMwg ouvnBmg, eKTOg OTL dev KaAeite TAEOV TO

retain, release kat autorelease.

Me to Automatic Reference Counting evepyomomnuévo, o petayAwttiotng Oa
€loayel avtopata Ta retains, release kal autorelease ota owotd onueia oto
TPOYPAUUA Oag. Aev Ypeladetal TAEOV VA AVNOUXEITE Yl auTd, emeldn o
UETAYAWTTIOTHG TO KAVEL AUTOUATA Yid €04g. Xpnoipomowwvtag to ARC eivat

TOGO ATTAO.
3.8.1 ITwg Sovisver

'Onwg avagepOnke mo mAve 1 XEPOKIVNTN Slaxeiplon Hvhung SovAevel KATWG

etou

o Av XpeladeoTe €va QVTIKEIUEVO TPETEL VA TO SlATNPNOETE, EKTOC KAl av T)OM
SatnpnOnke ya eo0dg.

« Av O¢AeTE VA OTAUATIOETE VA XPTOIUOTOIEITE €VA AVTIKEIUEVO TIPETEL VA TO
ameAevBepwoete, ektog Kal av ameAevfepwBnke 16N ya eodg (UEow TOL

autorelease).
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Ot apyeg g xepokivng dayeiplong pvnung dev eivar SuokoAeg aAAd elvat
JTIOAD eUKoAO va kavete eva AdaBog. Kal avtd ta pikpd Aadn pmopovv va €xovv
TpouepEg ovveneleg. Eite n epapuoyn oag Oa katappevoel KATowd oTiyur) meidn
elevBepwoate €va avrikeiuevo vwplg kat ot petaPfAnteg cag Seiyvouv oe
dedopuéva ta omoia dev elval AoV €ykvpa, 1) Ba Eepelvete amod pvhun eneidn oev

ExeTe eAevDepmOel TA AVTIKEILEVA ETAPKOG KA TTAPAUEVOLV TPIYVP® YA TTAVTAL.

To epyaleio otatikng avaivong (static analyzer) amo 1o Xcode eival pia KaAn
BonBela ya va Bpeite avtov tov €idovg mpofAnuata ada to ARC mnyaivel eva
Briua mepaltepw. ATO@EVYEL €VIEA®G TA TPOPANUATA Slayeiplong Uvhung

€100YOVTAC AVTOUATA TA KATAAMNAQ retain kot release yia eodg.

Eivat onpavtikd va katardfete ott 1o ARC elval &va YapaxkinploTiko TOU
Objective-C HeTAyA®TTIOTN KAl ®G EK TOVTOV OAA TA TTPAYUATA oXeTIKA e To ARC
yivovtal kaBwg ytidete Tnv epappoyr) oag. To ARC dev eivat &va xapaktnploTiko
XPOVOU EKTEAEONG, (EKTOG £VOG TTOAD L1KPOU KOUUATIO, TO weak pointer system),
oUTE elval &vag ovAAekTng okovmSiwv (garbage collection) mov 1owg yvwpidete

QIO AAAEG YAWOOEG.

Avto mou kavel o ARC eival va el0ayel Ta retains ko ta releases otov kwSika
00g OTAV TO HETAYAMTTICEL AKPIPmS OOV - 1) TOLAAYIOTOV DA EMPeTe va TA EXETE
tomtoBetoel o1 1810, Auto to kavel to ARC 1000 ypryopo OGO 1) XEPOKIVITN
S1a(E1P10T) TOV KOOIKA KAl PEPIKES POPES AKOUT YPNYOPOTEPA emeldn umopel va

JIPAYLLATOTTO)OEL KATTO1eg Olyoupeg PEATIOTOMONTOEG.

3.8.2 O1 Seikteg kpaTovve Ta avukeipeva (wvrava.

O1 xawvovpylol kavoveg mov £xete va pabete yia to ARC eivanl oyetikd amiol. Me
TN XEPOKIVITN Slayxeiplon Uviung empene va Siatnpeite Eva avTkeipuevo yua va
TO KpaTnoete {wvTavo. Avto TAEoV dev eival amapaitnTo, T0 LOVO JOV TIPETEL VA
Kavete elval va gxete Evav deiktn oto avtikeipevo. ‘0Ooo vtapyel n petafAnt n

oTola OElVEL O €va AVTIKEIUEVO, TO AVTIKEIUEVO AUTO TTAPAUEVEL OTI UVIUN.
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'Otav o Jelktng maipvel pia koavovupyla Tiun 1 SlaKOTTEL TNV LITAPXOVOA, TO
OVOYETIOUEVO avTikeipevo amelevBepovetal. Avtd ovufaivel yua OAeg TIG
petafAnteg:  petaPfAnteég  avmotonmwy, mapayoueveg 1810tnteg  (synthesized

properties) kot akoOun Kal Tig TOMKESG ueTAPANTES.

Mmopeite va TO OKEPTEOTE O avriotolyia 101okmoiag. ‘Otav kAvetre To
TTAPAKATO,

NSString *firstName = self.textField.text;

n petaPAant firstName yivetal évag Seiktng oto avtikeipevo NSString to omoio
KPATAEL TA Tepleyopeva tov mediov kepevov. H petafant) firstName eivan topa

0 1810KTNTNG AUTOV TOL AVTIKEIUEVOD String.

firstName

'Eva avtikeipevo pmopel va €xel mePoocOTEPOVS A0 evav 1810kt Tn. MEYpl 0
xpnotng va aladel ta mepieyopeva tov UlTextField, n 18i0tnta text eivan emiong
€vag 1810K TN NG Tov avTikelpevov string. Yndapyouvve Svo Seikteg mov KpaAToLVE TO

1610 string avtikeipevo {wvtavo:
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LN

firstName self.textField. text

Kasmowa otiyur] apyotepa o xpnotg 0a smAnKTpoAoynoel KAt Kawvoupylo OTo
nmedlo keevov kar n WBomra text twpa Seiyvel oe €va kavovpylo string
avtikeipevo. AAA 10 apy ko string avtikeipevo €xel akoun &vav 8okt (T

petafAnt firstName) kat £T01 TAPAUEVEL GTI UVIIUN.

=
/ I

firstName self.textField.text

Movo otav to firstName maipvel pia kaiwvovpyla Tiurn 1 Pyaivel €ktog twv
SpaomnpoTNTWV Tov - €mEWn eival pa Tomkn petaPAntn katr 1 peébodog
TeAelwvel, 1) emeldn elval pia HeETABANT) avTITUNTWV KAl TO AVTIKEIUEVO TTOV TOU

avnkel €xel amodeopevtel - Anyet n 1W8okoia. To string avtikeipevo mAgov Sev
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£xel aMovg 1810kt Teg, TO HeTPnUA TV datnprnoewy Tov (retain count) me@tel

OTO O KA1 TO AVTIKEIEVO artodeopueveTal.

@ X =

firstName self.textField.text

Amokahovpe touv Seikteg 0nwg firstName kau textField.text “Suvatovg” (strong)
eneOn kpatovve Ta avrikeipeva {wvravd. EE oplopov oleg ol petafAnteg
AVTITUTIOV KAl 01 TOTKEG petaPAnTteg eivan Suvatol Seikteg. Ymapyel emiong kat o
“abvvapog” (weak) Seiktng. MetaPAnteg o1 omoieg elvar aduvvapeg popouve

emiong va Setyvouve oe avtikeipeva aAAd Sev yivovtal 1810K TN TEG.

__weak NSString *weakName = self.textField.text;

@"Rayman”

%
L
-~
&
~

self.textField. text weakName
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H petapAntn weakName Seiyvel oto 1810 string avtikeipevo mov Setyvel kat 1)
1010 ta textField.text, aA\a Sev eivan o 1810kTNTNG. AV TA EPIEXOUEVA TOV
nmeblov Kelwevov aAAaovv, TOTE TO avTikeipevo string dev Oa &xer mAéov

1510k Teg kat Ba amodeopevtel:

4 4

self.textField. text weakName

'Otav oupPet avto, n tun tov weakName avtopata Oa yivel nil. Aéyetat ot eivan

evag aduvapog Seiktng mov ‘undevidetarl’ (‘zeroing’ weak pointer)

ITpooe€te 0T eivanl vepPoAikad eELTNPETIKO EMELDT ATOTPENEL TOUG ASVVALOUG
pointers va O&eixyvouv oe ameAevBepwpuévn uviun. Avt 11 KATAOTOAON
Snuovpyovoe mapa moAAG bugs - iowg va €xete akovoel tov opo “dangling
pointers” (ciwpovpevol deikteg) 1 “zombies” - aA\d yapn otov undeviopod twv

aduvapwv SeKTwV auTto AoV Sev etvatl TpofAnUa.

ITBavov va un xpnotuomotieite ovyva tovg advvauovg Seikteg. Eival kata kvpio
AOYO XPT)O1UOL OTAV TA AVTIKEIPEVA EXOUV oxeon yovea-mtaidiov. O yoveag Oa xel
evav duvato Seiktn oto maibi - kal €tol “katéxel” 1o Madl - AAAA yua v
QITOPULYN TV KUKAWV 1810kTnoiag, povo 1o maidi Ha £xel evav advvapo Seiktn

TOW OTOV YOVed.
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[IpooeEte 0T TA TAPAKAT® OEV EIVAL KA TTOAD XPT)O1UAL:

__weak NSString *str = [[NSString alloc] initWithFormat:...];

NSLog (@”%@”, str) // Ba éyel é€odo “(null)”

Agv vtapyel 1I810KTN TG TOV avTIKEUEVOD string (eme1dn) To str eivar advvauo) kat

To avTikeipevo Ba amedevBepwbel apeowg poig SnuiovpynOet.

Mrmopeite va ypnoluomowoete ) A&EN kAeldi __strong yia va vmodnAwoete 0Tl

pa petafAnt eivan evag Suvatog Seikng:

__strong NSString *firstName = self.textField.text;

AN\ emte1dn) o1 petaPAnteg eival €€’ oplopov SuvaTeg AvTo eival TEPITTO.

O1 18101 teg (properties) umopovv emiong va eivar Svvateg kat advvaueg. O

ovpPoAlopog yia Tig 1810t Teg eivar:

@property (nonatomic, strong) NSString *firstName;

@property (nonatomic, weak) id <MyDelegate> delegate;

To ARC eivan omovdaio kal Oa agaipeoet peyan atadia am’ tov kodika oag. Aev
XPEWAdeTal TTAEOV VA OKEPTEOTE ITOTE TPENMEL va OlaTnpeite kAl moOTe va

amteAevBepwvete. H epanon mov IpEmel va KAVETE lval: TO10¢ KATEYEL Ti;

IMa mapaderyua, nrav adtivato TaAoTepA va YpAWETE KOOIKA OTTWS AVTOV:

id obj = [array objectAtIndex:0];
[array removeObjectAtIndex:0];

NSLog (@"%@", obj);

XPNOWOMOIWVTAG TN XEPOoKIvNT Olayeiplon Uviung, 1 A@aipecn Tov

AVTIKEIUEVOL QIO TOV TTivaka Ba akLpwVe Ta TEPIEXOUEVA TOV AVTIKEIUEVOL Obj.

37



To avtikeipevo Ba amelevBepmvotave aueosmg LOAIG OeV T)TAV HEPOC TOV TIVAKAL.
Epgavidovtag 1o avrikeipevo pe tnv NSLog() 6a o8nyovoe otnv katdppevon g
epapuoyng. Me to ARC, o mapamave kmdikag Ba SovAsve OMwg emSiwKeTE.
Emne1dn tomoBetoe to avtikeipevo peoa ot petaPAntr obj, o omoiog eival evag
duvatog Oeiktng, o mivakag Oev elval MAEOV 0 HOVASIKOG 1810KTNTNG TOU
QAVTIKEIUEVOU. AKOUA KAl AV AQAIPECOVUE TO AVTIKEIUEVO QIO TOV TIVAKA, TO

avtikeipevo Ba eival akoun wvtavo eneldn To obj ouveyidel va Setyvel o€ auTo.

To Automatic Reference Counting €yel kamolovg mepropropovg. I'a apyrn, to ARC
SovAevel povo pe Objective-C avtikeipeva. Av 1 epappoyn oag XPNOoLUOToLEl TO
Core Foundation 1 v malloc() kot free(), tote eiote eoeig vevOLVVOL yia va
kavete v Swayeipion pvnung. EmumAgov, oplopgvol kavoveg g YA®ooag £XouvV
yivel avotnpotepot £tol mote otyovpa o ARC Ba kavel mavta cwotd v SovAeia

TOV.

Ene1n to ARC availapPavel ta retain ko releases yia €04g ota 0mwotd onpeia,
dev onuaivel 0Tl mpemel va Eexdoete evieAwg v Swayeipon pvhung. Emeidn ot
duvatol Oeikteg kKpatolve TA aAvTIKEipeva (WVTAVA, UVTAPYXOLV UEPIKEG
KATAOTACELG OTTOV TIPETEL VA OPIOETE AVTOVG TOVg Oeikteg oe nil povol oag, 1 n
epapuoyn oag pmopel va Eepeivel amo Stabeowun pvnun. Av e€akolovbeite va
KPATATE TA avTiKeipeva mov gxete Snuiovpyroel, 1ote 1o ARC Sev Oa elvan oe
0eon va ta amelevBepwoel. Q¢ ek ToUTOL, omotednmote Snuovpyeite Eva
KAIVOUPYI0 AVTIKEIUEVO, Oa TTPETEL AKOUN VA OKEPTECTE MO0 TO KATEYXEL KAl Y1

JTO00 KA1PO TO avTikeipevo Oa vmapyet.
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3.9 Kataypagn Mnvopatov (Logging)

H xataypaer unvopatov (logging messages) otn kovoola (console) otnv
Objective-C eival moAD armAr). Znv mpaypatikotta, n ovvaptnorn NSLog() eivat
JTAVOUOL0TLIN e TNV ouvaptnon g C printf(), extog OT1 LTAPYEL U1A EMTUTAEOV

evdeln %@ ya avtikeipeva.

NSLog ( @"The current date and time is: %@", [NSDate date] );

Mropeite va kataypayete eva avtikeipuevo otnv kovoora. H cuvaptnon NSLog
kaAel ) pebodo description (eptypa@r)) OTo AVTIKEIUEVO, KAl EKTUIIMVEL TO
NSString to omoio emotpeépetal. Mmopeite va mapauepioete 1 pebodo

description oTig KAQOEIG 0AC KA1 VA EMOTPEWPETE £va kO oag string.
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3.10 ISwotnteg (Properties)
ITponyovuevwg otav ypawape tnv accessor puébodo ywa mn petafAnt ‘caption’
kol ‘photographer’, pmopel iowg va mpooegate 0Tl 0 kOSkag eival amAdg kat

mOavmg UITOPEL va YEVIKEVTEL

O1 1810 Teg elvan €va yapaktnplotiko g Objective-C To 0oio pag emTpenel va
JTAPAYOUE AUTOUATA aCCESSOTS, KAl VA EXOVLE EMUTAEOV OEVLTEPEVOV OPEAT). AG

petatpepovue v kAaon Photo kat va ypnopomowjcovpe tig 1810t teg:
Edm paivetal mwg 1tave ponyovuEveg:

#import <Cocoa/Cocoa.h>

@interface Photo : NSObject {
NSString* caption;

NSString* photographer;

(NSString*) caption;
- (NSString*) photographer;

(void) setCaption: (NSString*)input;

- (void) setPhotographer: (NSString*)input;

@end

IMapakdtw @aivetal Eava Ommg exel LETATPATIEL O€ properties:

#import <Cocoa/Cocoa.h>

@interface Photo : NSObject {
NSString* caption;
NSString* photographer;
}
@property (retain) NSString* caption;
@property (retain) NSString* photographer;
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@end

To ovpPoro @property eivar pia odnyia (directive) n omoia dnAwvel v 1810mTa
(property). To “retain”

pueoa otig mapeveoelg mpoodiopidel 0Tt 1 ueBodog eyypagng (setter) mpemel va
Swampet (retain) v Tun €10080v kAl N VOO YPAUUT ATTAA TTPOoCdIopiel

TOV TUTIO KA TO Ovopa TNng 1810t Tag.

Topa ag piovue pia Hatid oTny VAOOINoT AUTH) TG KAAONG:

#import "Photo.h"
@implementation Photo

@synthesize caption;

@synthesize photographer;

- (void) dealloc

{
[caption release];
[photographer release];

[super dealloc];

@end

To ovuPoro @synthesize avtopata Snuovpyel Toug setters kat Tovg getters yia
eUAG, ETO1 WOTE TO LOVO JTOV TPETEL VA VAOTIOUOOVUE EUEIG YIA AUTHV TNV KAAOT),

etvau 1 uebodog dealloc.

O1 uébodor avayvwong (accessors) Ba SnuiovpynBovv povo av Sev vrtapyovv 1160,
YU auto eloaote elebBepol va mpoodlopioete to @synthesize yia pa 1810t ta,
LETA VA TNV VAOTOINOETE oLUPvA pe Tnv Own oag pebodo eyypagng 1
avayvwong eav BeAete. O petaylAwttiotg Oa ovumAnpwaoel omotadnmote uebBodo

Aetmel.
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3.11 KAnon ne@odwv oe Nil

Ytnv Objective-C, to avtikeipevo nil eival Aertovpyikd 10o6vvapo pe tov NULL
OelkTn OMwg o€ MOAES SrapopeTikeg YAwooeg. H Stapopd eivan o011 pmopeite va
kaAeoete pebBoSovg oto nil Ywpig va katappevoet 1) va eu@avioTel pia eaipeon

(exception).

Avtn 1 texVvikn Xpnowuosoteital amo ta frameworks oe pia mAnBowpa tpomwv,
QMM AUTO TIOV €XEl ONUACIA Yid €0AC AUTNHV TNV OTIyuUn eival 0Tt ouvnBwg dev
xpelradetal va eiéyyxete yia to nil mpotoy va kaAéoete pia pebodo oe eva
avTikeipevo. Av kaAeoete pa pebodo oto nil n omoia emoTpePel Eva AVTIKEIUEVO,

t0Te Oa mapete nil cav emoTpeoOuevn Tun.

MitopoUue akoun va XPnOo1UOIIOCOVIE AVTO Yid VA PEATIOCOVUE EAAPPDS TN

uebodo dealloc:

- (void) dealloc

{
self.caption = nil;
self.photographer = nil;

[super dealloc];

AvTo SovAevel emeldn) 0Tav 0ploovUE A LeTaBANT aviitunwy o€ nil, o ueBodog
eyypapng (setter) amia Swatnpet to nil (to omoio Sev kavel Timota) kat
ameAevBepmvel TNV TAAA TIUN. AUTH 1| TPOCEYYIOT €lval OUYVA KAADTEPT Yid
amodeopevon kabwg Sev vmapyel mbavotnta g petaPfAntng va Seiyvel oe

TLYAia GOUEVA OTTOV £VA AVTIKEIUEVO BPIOKOTAVE TAAAIOTEPA.
[Tpooete 0T €dw ypnoomolovue T ovvtaln self.<var>,n omoia onuaivel 611

xpnowosmolovpue tov pefodo eyypaenge. Av opidaue amA®g TIG TIHEG OTMWG

paivetal Tapakatw, Tote Oa vanpyxe Stappon puvnung (memory leak).
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// havBacupévo. dnpovpyel dwappor] pviumg
// ypnowomomote t0 self.caption yw vo 10 opicete PG TOL UEBASOL EYYPUPNC

caption = nil;
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3.12 Katmnyopieg (Categories)

O1 katnyopieg €ival &va amod Ta o XPnolua yapaktnplotka mg Objective-C.
OvolaoTikd, pa katnyopia oag emrtpenmel va mpoobeoete nebBodovg oe 16N
VITAPYOVOEG KAAOEIS XWPIG va YPpeladetal va To PAAETE 0€ U1A LITOKAAOT

(subclass) 1 va xperaletat va EEpeTe TIG AETTTOUEPELEG TNG VAOTIOINGCTIG TNG.

Avto eivanl 18waitepa xprowo emeldn umopeite va mpoobeoete ueBodovg oe
evoopatopeva avtikeipeva (built-in objects). Av Oelete va mpoobeoete ua
uebodo oe OAeg Tig petaPAnteg (instances) tov NSString omv epapuoyn oag,

QAITAQ TPOOHETETE L1 KATNYOpiaL.

INa mapadetypa, av Béiete va mpooBecetre ma pebodo NSString yia va

amopaoioete av Ta mepleyopeva eivatl eva URL, Oa yvotave kanmwg £Tot:

#import <Cocoa/Cocoa.h>

@interface NSString (Utilities)
- (BOOL) isURL;
@end

Avto etvanl mapopolo pe tn Sniwon pag kAaong. Ot Stagopég eivar 0Tt Sev
amtapifueital n super kKAAOT Kal OTL LITAPXEL Eva OVOUA TNG KATNYoplag OTIg
mapevOeoerg. To ovoua pmopel va eivarl otidnmote Oedete, wotooo Oa mpemel va

AVOKOIVOVEL TL KAVEL 1] e0WTEPIKT) nebodog.
Opiote N vAomoinon. Kpatnote oto puado cag ott avt) Sev elval pia KaAn
vAomoinon yua aviyvevor evog URL. AnAd mpoomaBoliie va amoKToovpe v

EVVOla TV KATNYOPLOV EYKAPTImG:

#import "NSString-Utilities.h"
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@implementation NSString (Utilities)

- (BOOL) isURL
{
if ( [self hasPrefix:Q@"http://"] )
return YES;
else

return NO;

@end

Tawpa pmopeite va ypnoposmooete avtn ) peEBodo oe omorodnmote NSString. O

TAPAKATO KOOKAg Oa ektunmmoet "string1 is a URL" ot kovooAa:

NSString* stringl = @"http://pixar.com/";

NSString* string2 = @"Pixar";

if ( [stringl isURL] )

NSLog (@"stringl is a URL");

if ( [string2 isURL] )

NSLog (@"string2 is a URL");

AvriO¢tg pe TIg vTOKAAOEIG, Ol kKatnyopieg Sev pmopouLv va mpooBecouvv
peTaPANTEG avTitumwy. Mmopeite, woTO00, VA XPTNOILOTOOETE TIC KATNYOpPleg
Yla va TapakapeTe vapyovoeg pebBodoug oTig KAAOELG, AAAA VA TO KAVETE TTOAD

TIPOCEKTIKA.

OuunBeite, OTAV KAVETE AAAYES OE LA KAAOT] XPNOUOTOIOVTAG Ul KATyopia,

ennpeadovtal OAeg o1 HETAPANTEG TNG KAAOTIG AUTNG O€ OAN TNV EQAPLOYT.
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4. Odnyog g epappoyng
4.1 Eykataotaon g epapuoyng
lMa va eykataoTnoeTe TNV EPAPUOYT TIPETMEL VA TPEEETE TO APYELD

NumericalMethods.dmg kat otnVv ovveEyela mpemel amAd va GUPETE TNV EPAPLOYT

oto ‘Applications’.

B AR oo = | L mumericaittands e

e o —

Ewova 4.1.1.To apyeio NumericalMethods.dmg to omoio sepieyel myv

epapuovyn).
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4.2 Xp1on mg eQapuoyng
4.2.1 TYeS1A0NO0G YPAPIKTG TTAPATTACT|G
IMa va oyxediaoete pia ypa@ikn mapaotact), TIPEMEL VA EI0AYETE TNV CLVAPTNON,

VA €I0AYETE TIG TIUESG YIA X KAl ¥ KAl 0TI OUVEXELd MATATE To kovusi ‘Eugavion

YPAPIKIG TAPACTAONC .

Mirivdcg

N

Armnrekimporn

1800

Plorgam el s r@yeTe Ty oreliprnom
| eupxl + 5% - 1]

gy OO TR

Nebin opuzpoi: Hop-1

¥} 5

Epapirecry ypog s napdormag |

Ay vl

ApByds plyiorwe
Emmaknenn L1

Enafiiso TR AL

Ewova 4.2.1.H ypa@ikr mapaotaor ex*5x-13 onwg oyedradetal amo myv

epappoyn.
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4.2.2 YItoAoywopog eAnomg pidag

IMa va Ppeite v BeATiom pida g cLVAPTNONG APXIKA SlAAEyeTe pia Ao TIg

uebodovg (Bisection, Secant, Falsi, Newton), 0tn cuvEyela e10AyeTE APYIKEG TIUEG

NG OLVAPTIONG, EMAEYETE TOV APIOUO UEYIOTWV ETAVOANPEMV KAl TEAOG APOV

Srae€ete TV kapteAa ‘Amoteléopata’, eMAEYETE TO KoLl ‘YTOAOY1OHOC .

AunBurgrinl Mikobo

Serant | Falsi: | Mawson Enmedhipmg Fita
1 15
z 1.7%
, : 3 1625
e bt e Loy Tl B TLbba TR O 4 1 BR2E
wxplal + 5 - 13 5 1.50375
) £ 1600EFS
Dy L= LI 7 I..E':']S-EES
] LEORSRATS
1 1603515625
: A 10 121875
(Mafio wo s 1 1.E04DBISEATS
W 12 LG4 TIER2A125
13 1.B04E 142578125
Eibna IV o Baintei . Vo0 BTN VT 14 1 EMETS 2020687,
15 1.604705 10546875
16 LENAT 1060535508
) ) : 17 1.604713430041408
Mg R — 18 1B TOAEER2A4 141
!d am [ R e
Duse &
:ﬁhﬂimm “ *q.hﬂum.m.amh'lumv 20
DR Bl i eElmome 1.E047174ARIETOND
T THE o B TIEG, 0, 00000310561 ]
Lesmlapizn Tmakraoesg

Ewova 4.2.2.Evpeon Beéitiotov pi{ov YProlHOTOIOVIAG TNV
Bisection.

nebodo
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4.2.3 YT0AOY1010G V010G EAAYIOTOV TETPAYD VOV

IMa va vtoAoyioete Vv evbeia eEAAYIOTOV TETPAYOV®V, S1aAeyeTe TO TANO0G TwV
onuelwv mov BéAete va €10AyeTe, €0AYETE TIG TIUEC YIA X,¥ KOl ETMAEYETE

‘Exxivnon uebodov’.

MAiBog onueiuwv
(3
NoAuwvLpks
r:;::::;;;n Tupég onpelwy
e XU[ 10 Vi3
2 11 vl 36
xa | 12 |vi 38
X4 | 13 Lva | 4 \
Xs |15 ys| a1 |
X6 Y6
x7 v7
X8 Y8
X9 v9
X10 v10

Ewova 4.2.3. YT0AOYIOUHOG £V0£iag EAAYIOTOV TETPAYDVOV.
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4.2.4 YtoAoylopog mapeufoirg

Ia vmoAoyioete v mapeuPfoAr piag ovvaptnong OlaALYeTe pid QIO TIG
uebodoug (Lagrange, Newton), otn ovveyela eloayete 1o TAN00g Twv onueimv Kat

POV EICAYETE TIG TIUEG TOVG, eMALEYETE TO KouvpTi ‘Extéleon’.

Ap1BunTixéc MéBoSoL
Méfobog NAnBog onueiwv Nivekag Aunppévay Ao piv
X X FIXi,..Xi-1] FIXi,..Xi-2] FIXi,..Xi-3] FIXi,..Xi-4]
Lagrange @ 5 ¢ 9.3 11.4 4.666666 -1.666663 10.98487  -17.27699
9.6 12.8 3.166669 10.41669  -14.93061
. " 10.2 14.7 11.50001  -7.500036
EEatywyr) onueiov
ph 10.4 17 6.999988
10.8 19.8

' X =10

NapepBoli P(x) =|12.755554

Tupég onpeiwv

X1 9.3 Y1 11.40
x2 9.6 v2| 1280
X3 10.2 vi| 1470
X4 104 | val 17.00
X5 108 | vs| 19.80
X6 Y6
X7 Y7
X8 v8

Exrékeon

Ewova 4.2.4. Ynoioylopog pe 1 pugfodo Newton kat evpeon tov

Tvakda Smpnuevev Sta@opov.
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5. Avasrtodn g eQapuoyng

5.1 Fevikeg mAnpo@opieg & epyaieia stov YpropomxomoOnkav

IMa va Snuovpynoovue TV e@appoyn avtnv ypnoiposmomoaue o Xcode [6]
€xboon 4.3.2 og Aertovpyiko ovotnua Mac OS X Lion (10.7.5).

EnutA¢ov, yia v Snuiovpyid Tov ypa@ikov TApACTACGEDY XPTO1UoTomOnke 10
Core-Plot Framework v.1.1 [4], éva Swpedv kar avorytoy kwdika framework to
0TT010 HAG ETMTPETEL VA OXEOIACOVUE YPAPIKES TTAPACTACELG 0 LIToAoYyloTeg Mac

KO (POPTTEG CVOKEVEG LE AEITOVPYIKO ovoTNnua i0S.

[IpooBeta, yia ™ Swayxeipion pvnung xpnowosmowoaue v texvoloyia ARC,

EKTOC KATTOIWV apyelwv kabmg mapovaoialay mpofAnuata cupufatotntag.

¥ Compile Sources {9 items)

Marme Compiler Flags
| |m| EDSIdeBar.m -

m] BlackCellm _in Samp

m] EDSidebarAppDelegate.m

m main.m I
[m| GCMathParser,m ED5 i ~fno-ohjc-arc
m ZExpParser.mm nE =Bar ~fno-objc-arc

| RootViewController.m

| InterpolationViewController.m

& LinearRegressionViewController.m

-+ -_

Ewova 5.1.1. Mmtopeite va Bpeite to vropevov ‘Compile Sources’ omyv
kapteAa “Build Phases”. A@ov emie€ete 1o ‘target’ tov project kau
npooOeoere Swaopa flags ,avta Oa e@apupootTove kAt TN

HETAYA®TTIOT TG EPAPLOYNG.
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ITapatnproTe 0TI 0 KATTO1A A0 TA Apyela pag, exovue mpoodeoel 1o flag
—forceno-objectivec-arc 1o omoio amevepyomoiei o ARC kol emopevmg n

S1a(ElP10T) LUVTUNG O€ AUTA TA ApXEL YIVETAL XE1POKIVI|TA.
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5.2 Xpnon tov EDSideBar Control

Apyika, ypnowposmolovue €va custom control, to EDSideBar[5] to omoio kat

€XOVLE TPOITTOTTOOEL YA TIG AVAYKEG TNG EPYATIAG.

EDSidebar

J !
Button 1

9
F— 1
Button 2

Py
Button 3 Selected button #1 in
Left sidebar

Ewova 5.2.1. To EDSidebar omyv stpwtotunm £€kdoor) tov.
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5.3 AnUovpyia KOUWT®OV & AVTIOTOY®V EIKOVISIoV

H Snuovpyla kovpmov yivetar oto apyeio EDSidebarAppDelegate.m otn
ouvvaptnon
awakeFromNib():

[sideBarDefault addButtonWithTitle:@"Ebpeon Pilov \nE&icooemv" image:[NSImage
imageNamed:(@'"roots blue.png"] alternateImage:[NSImage
imageNamed:(@'"roots gray.png"]];

[sideBarDefault addButtonWithTitle: @"IToAvwviuikn \nmpooeyyion
\nkapmuiwv" image:[NSImage imageNamed:@"math_ blue.png"]
alternateImage:[NSImage imageNamed: @"math_ gray.png"]];

[sideBarDefault addButtonWithTitle: @"TTapepfoAn" image:[NSImage
imageNamed:@"interpolation_blue.png"] alternateImage:[NSImage
imageNamed:@"interpolation_ gray.png"]];

Edpeon PLCmv
EELOUTELY

TpOTEYYLOT|
KO UTTOA Y

b 4
| g

Mopepfoki

Ewova 5.3.1 H epappoyr pe tad KOupwmd & 1Ta avriotoya £kovidia

TOUG.
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5.4 Zvvdeon Views kat evaiiayr) HETASY TOVG

H e@appoyn amoteleitar amo évav Paoiko delegate (EDSidebarAppDelegate.m)
— TOV KOPUO NG EPAPLOYNS 0 071010¢ eival vtevBuvog yla v cvuvdeon Kal TV
evalMayn twv Views (RootViewController, LinearRegressionViewController kot

InterpolationViewController).

Q¢ ek TOUTOVL, APOVL €YOUUE KAVEL TIC KATAAMNAeg ovvieoelg  (apyeio
MainMenu.xib) otov Interface Builder o omoiog eival evowpatwpevog pe To
nepifarrov epyaciag Tov Xcode 1) emA0oyn Kal GOPT®WOT] TOU KATAAANAOL view

ylvetal oe auto To onueio:

-(void)sideBar:(EDSideBar*)tabBar didSelectButton:(NSInteger)button
{
switch (button) {
// Insert code here to initialize your application
case 0:
self.rootViewController = [[RootViewController alloc]

initWithNibName:(@'"RootViewController" bundle:nil];

for (NSView *allViews in [self.currentView subviews])

{

[allViews removeFromSuperview];

}

[self.currentView addSubview:rootViewController.view];

break;

case 1:
self.linearRegressionViewController = [[LinearRegressionViewController alloc]

initWithNibName:(@'"LinearRegressionViewController" bundle:nil];
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for (NSView *allViews in [self.currentView subviews])

{

[allViews removeFromSuperview];

[self.currentView addSubview:linearRegressionViewController.view];

break;

case 2:
self.interpolationViewController =~ =  [[InterpolationViewController  alloc]
initWithNibName: (@' InterpolationViewController" bundle:nil];

for (NSView *allViews in [self.currentView subviews])

{

[allViews removeFromSuperview];

[self.currentView addSubview:interpolationViewController.view];

break;

default:
NSLog(@"Something went bad.");

break;

'Etol, 0tav o xprotng emAé€el to 3° kovumi (case 2), TOTE a@alpovvIal TA
vIApYovTa Views Kal OTn OUVEXEId (POPTWVETAl TO View Tng mapepfoAng

(interpolationViewController.view).
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5.5 Ene€nynon apyeiov RootViewController.h/
RootViewController.m

MEBoBog

r 5 . |
Secant | Falsi | Newton |
J

FpocpLen Ttap&oToon Aﬂo'rrﬁ_kéo'u_ﬂ_&ﬂ_x

Nesio opiopods ¥ |
y [ |

[Eum&vmmmm&mmc]

CPTGraphHostingView

-

| st | | vrobomond |

Ewova 5.5.1. To RootViewController.xib. AmoteAsitan o
NSTextFields, NSSegmentedControl, NSTableViews «xat éva

CPTXYGraph ywa ) oxediaon mg ypa@ikng tapaotacng.
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Y10 apyeio header OnAwvovpe OAa Ta amapAiTTA AVTIKEIUEVA TA OJOiA

ovvBetovv to RootViewController 0mwg gaivetal mapakatw:

@interface RootViewController : NSViewController
<NSApplicationDelegate, NSTextFieldDelegate, CPTPlotSpaceDelegate, CPTPlotDataSou
rce,CPTScatterPlotDelegate>
{

NSMutableArray *iterations;

NSMutableArray *rootArray;

NSMutableArray *samples;

GCMathParser* parser;

int startPoint,endPoint;
H
@property (unsafe_unretained) IBOutlet NSTextField *startPointTextField;
@property (unsafe_unretained) IBOutlet NSTextField *endPointTextField;

@property (unsafe unretained) IBOutlet NSTextField *rootFunctionLabel;
(@property (unsafe unretained) IBOutlet NSTextField *functionField;

(@property (unsafe unretained) IBOutlet NSTextField *totallterationsValueLabel;
(@property (unsafe unretained) IBOutlet NSTextField *valueFunctionLabel;
(@property (unsafe unretained) [BOutlet NSTextField *startValTextField;
(@property (unsafe unretained) [BOutlet NSTextField *endValTextField;
@property (unsafe unretained) [BOutlet NSTextField *derivativeTextField;
(@property (unsafe unretained) I[BOutlet NSTextField *maxIterations;

@property (unsafe unretained) IBOutlet NSTableView *iterationsAndRootsView;
@property (unsafe unretained) IBOutlet CPTGraphHostingView
*defaultLayerHostingView;

@property (unsafe unretained) IBOutlet NSSegmentedControl *selectedMethod;
(@property (unsafe unretained) [BOutlet NSTextField *derivativeFunctionLabel,;
@property (nonatomic,assign) NSWindow *window;

// - binded value to NSSlider
@property (readwrite,assign) int max; / Maximum number of iterations

-(IBAction)fetchSelectedMethod:(id)sender;
-(IBAction)clearResults:(id)sender;
-(IBAction)displayGraph:(id)sender;
-(IBAction)methodChanged:(id)sender;
-(BOOL)checkIfFunclIsEntered;

-(void)alertValuesMissing;
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-(void)alertSameSign;

// Root Calculation Methods
-(void)calculateFalsiMethod;
-(void)calculateBisectionMethod;
-(void)calculateSecantMethod;
-(void)calculateNewtonMethod;
-(void)clearData;

-(BOOL) checkForSameSign: (double) x1 and: (double) x2;

-(void) printlterations: (int) x withRoot: (double) y andDiffer: (double) k andValue:
(double) z;

-(void) parseFunction;

@end

H A&&n xAedi ‘IBOutlet’ xau ‘IBAction’ elval €va macro To 0O7ol0 €mMTPETMEL
petafanteg kar pebodovg va avagepoviar otov Interface Builder yia va

ovvdeoovv otoryeia User Interface pe tov kwdika.

INUavTKEG CUVAPTICEG:

-(IBAction)fetchSelectedMethod:(id)sender

{
if ([selectedMethod selectedSegment] == 3)

/I Check only if we have entered a function and the first start point
if ([[functionField stringValue] length] == 0 || ([[startValTextField stringValue]
length] == 0) || ([[derivativeTextField stringValue] length] == 0) )

[self alertValuesMissing];

return,;
b
else
{
[self calculateNewtonMethod];
return,;
b
b
if ( [self checkIfFunclsEntered] == YES )
{
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if ([selectedMethod selectedSegment] == 0)
{

[self calculateBisectionMethod];

}

else if ([selectedMethod selectedSegment] == 1)
{

[self calculateSecantMethod];

}
else if ([selectedMethod selectedSegment] == 2)

{
[self calculateFalsiMethod];

}
}

else

{
[self alertValuesMissing];

}
b

Y€ QUTNV TNV OCLVAPTNOT) EAEYXOULE TTO10 ATTO TA TECOEPA segments €xel emAeCel
0 XPNOTNG, OTN CUVEXELA EAEYXOVLLE AV O XPTOTNG EXEL E10AYEL U ovvaptnon (kat
TAPAYWYO ouvaptnong av mpokertal yia pedodo Newton), kabBwg kar av £xet
ewoayel apylkeg mueg. Tehog, av oAa &xovv ewoayxfel owotd, kaAovue TIg

AVTIOTOIYEG CLVAPTIOELS KA VITOAOYI(OVE TIC PilEC.

MEBobog

SelectedSegment

Secant | Falsi | Newton |

) | |:

Ewova 5.5.2 Ieprypa@rn) towv iuev tov Segmented Control
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-(void) parseFunction

{

double length = (endPoint - startPoint);
double delta = length / (NUM_SAMPLES - 1);

samples = [[NSMutableArray alloc] initWithCapacity:NUM SAMPLES];
parser = [GCMathParser parser];

NSString *fx = [functionField stringValue];

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

double x = startPoint + (delta * 1);
[parser setSymbolValue:x forKey:@'"x"];
double y = [parser evaluate:fx];

NSDictionary *pointsDictionary = [NSDictionary dictionary WithObjectsAndKeys:
[NSNumber numberWithDouble:x],X VAL,
[NSNumber numberWithDouble:y],Y VAL,
nil];

[samples addObject:pointsDictionary];

Y& aQUTNV TNV CLVAPTNOT APXIKOIIOIOVUE TOV parser Kal Tov sivaka samples e
XOPNTIKOTNTA 200 aviikelpnEvwy. [Ipoabeta, ekympovpe T oUVAPTOT TTOV EXEL
Swoel 0 XpNoTNg oe Eva aAPAplOUNTIKO Kol oe &va PpoX0 200 EMAVOANYEWV,
amoBnkevovue oe Eva Ae€iko (NSDictionary) Tig TIUEG X,y O1 OTTOIEG TTPOKVIITOVVE
QIO TOV TTOAAATTAQCIAOUO TNG CLVAPTNONG UE TO EKACTOTE i. TEAOG, O1 TIUEG AVTEG

XPNOLOTTOIOVVTAL APYOTEPA YA TOV OXESIACUO TNG YPAPIKTG TAPATTAONG.
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5.6 Emefnynon apyeiov LinearRegressionViewController
.h/ LinearRegressionViewController .m

-(void)plotDistinctPoints

{
NSMutableArray *tempArray = [NSMutableArray array WithCapacity:[maxDataPoints
intValue]];
// Fetch values from textfield.
for (NSUInteger 1 = 1; 1 <= [maxDataPoints intValue]; i++) {
float x = [[self.xValues cellWithTag:i] floatValue];
// Find min and max numbers and use them later for the graph.
minNumber = [[self.xValues cellWithTag:1] floatValue];
maxNumber = [[self.xValues cellWithTag:1] floatValue];
if (x < minNumber) {
minNumber = x;
}
if (x > maxNumber) {
maxNumber = x;

j
float y = [[self.yValues cellWithTag:i] floatValue];

[tempArray addObject:[NSMutableDictionary
dictionaryWithObjectsAndKeys:[NSNumber numberWithFloat:x], @"x", [NSNumber
numberWithFloat:y], @"y", nil]];

}

distinctMarksData= [NSArray arrayWithArray:tempArray];

}

H mapamave ovvaptnon amobnkevel ta onueia X,y Ta Omoia 0 XProTig £Xel
€10ayel 0 &vay TPOoWPIVO Tivaka (tempArray). X1 ovvexela, amodnkevovpe
auTov Tov mivaka otov mivaka distinctMarksData, 0mov kal avaktovue apyotepa

avta ta dedopeva peow tov dataSource, yia va oxedidoovue auTd Ta onueia.

-(void)plotLeastSquareLine

// Parse the function.
parser = [GCMathParser parser];

NSMutableArray *tmpArray = [NSMutableArray new];
for (float i=(minNumber-5) ; i <(maxNumber+5); i+= 0.05)

{
[parser setSymbolValue:i forKey:@"x"];
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float y = [parser evaluate:[NSString stringWithFormat:(@"%0.3f*x + %0.3f",m,b]];

[tmpArray addObject:[NSMutableDictionary
dictionaryWithObjectsAndKeys:[NSNumber numberWithFloat:i], @"x", [NSNumber
numberWithFloat:y], @"y", nil]];

}
leastSquareData= [NSArray arrayWithArray:tmpArray];

Ye autnv TNV ovvaptnon vroloyiovpe v evbeia eAaYioTwV TETPAYOV®OV N
omoia amoBnkevetal otov mivaka leastSquareData. Xpnowomowwvtag Tov
GCMathParser n evBela avt) OiEpyetal anmd TA ONUEId TA OMOIA OMWG

nmpoava@epOnke eivar amoOnkevueva otov mivaka distinctMarksData.
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5.7 Exme&nynon apyeiwv InterpolationViewController
.h/InterpolationViewController.m

#pragma mark - TableView Data Source.
- (NSInteger)numberOfRowsInTableView:(NSTableView *)aTableView

{

return [xValuesMutArray count];

}

-(id)tableView:(NSTableView *)tableView
objectValueForTableColumn:(NSTableColumn *)tableColumn row:(NSInteger)row

{
if ([[tableColumn identifier] isEqualToString:(@"x"]) {

return [xValuesMutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqualToString:(@"y"]) {

return [yValuesMutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqualToString:(@"y1"]) {

return [yl MutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqual ToString:(@"y2"]) {

return [y2MutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqual ToString:(@"y3"]) {

return [y3MutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqualToString:(@"y4"]) {

return [y4MutArray objectAtIndex:row];

}

return nil;

E8® ypnowomowwvtag to data source amod to TableView eugavidovpue avaloywg
TO AVAYVWPIOTIKO TNG OTNANG TIG AVTIOTOLXEG TIUEG TOV €KAOTOTE JIVAKA OTNV

KATAAMNAN ypauur (row) tov TableView.
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7. llapapInua
IInyaiog k®dwkag:

/!

/I RootViewController.h

/!

/!

/I Created by Symeon Paraschoudis on 8/28/12.

/I Copyright (c) 2012 MyCompanyName . All rights reserved.
/!

#import <Cocoa/Cocoa.h>
#import <CorePlot/CorePlot.h>

@class GCMathParser;
@class EDSidebarAppDelegate;

@interface RootViewController : NSViewController

<NSApplicationDelegate,NSTextFieldDelegate, CPTPlotSpaceDelegate, CPTPlotDataSource,CPT

ScatterPlotDelegate>

{
NSMutableArray *iterations;
NSMutableArray *rootArray;
NSMutableArray *samples;

GCMathParser* parser;

int startPoint,endPoint;
}
@property (unsafe unretained) IBOutlet NSTextField *startPointTextField,;
(@property (unsafe_unretained) IBOutlet NSTextField *endPointTextField;

(@property (unsafe unretained) IBOutlet NSTextField *rootFunctionLabel;
@property (unsafe unretained) IBOutlet NSTextField *functionField;

(@property (unsafe unretained) IBOutlet NSTextField *totallterationsValueLabel;
(@property (unsafe unretained) IBOutlet NSTextField *valueFunctionLabel;
@property (unsafe unretained) IBOutlet NSTextField *startValTextField;
@property (unsafe unretained) IBOutlet NSTextField *endValTextField,;
(@property (unsafe_unretained) IBOutlet NSTextField *derivativeTextField;
(@property (unsafe unretained) IBOutlet NSTextField *maxIterations;

(@property (unsafe_unretained) IBOutlet NSTableView *iterationsAndRootsView;
@property (unsafe unretained) IBOutlet CPTGraphHostingView *defaultLayerHostingView;
(@property (unsafe_unretained) IBOutlet NSSegmentedControl *selectedMethod;
@property (unsafe unretained) [BOutlet NSTextField *derivativeFunctionLabel;
(@property (nonatomic,assign) NSWindow *window;

/- binded value to NSSlider
(@property (readwrite,assign) int max; / Maximum number of iterations
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-(IBAction)fetchSelectedMethod:(id)sender;
-(IBAction)clearResults:(id)sender;
-(IBAction)displayGraph:(id)sender;
-(IBAction)methodChanged:(id)sender;

-(BOOL)checkIfFuncIsEntered;

-(void)alertValuesMissing;
-(void)alertSameSign;

// Root Calculation Methods
-(void)calculateFalsiMethod;
-(void)calculateBisectionMethod;
-(void)calculateSecantMethod;
-(void)calculateNewtonMethod;
-(void)clearData;

-(BOOL) checkForSameSign: (double) x1 and: (double) x2;
-(void) printlterations: (int) x withRoot: (double) y andDiffer: (double) k andValue: (double) z;

-(void) parseFunction;

@end
/!

/I RootViewController.m

/!

/!

/I Created by Symeon Paraschoudis on 8/28/12.

/I Copyright (¢) 2012 MyCompanyName . All rights reserved.
/

#import "RootViewController.h"
#import "GCMathParser.h"
#import "EDSidebarAppDelegate.h"

#define NUM_SAMPLES 200

#define X VAL @"X_VAL"
#defineY VAL @"Y_VAL"

(@implementation RootViewController

(@synthesize window = window;

(@synthesize defaultLayerHostingView,max;

(@synthesize startPointTextField,endPointTextField;

(@synthesize startValTextField,endValTextField;

(@synthesize rootFunctionLabel,functionField,totallterationsValueLabel,
(@synthesize derivativeTextField,maxIterations,iterationsAndRootsView;
(@synthesize selectedMethod,derivativeFunctionLabel,valueFunctionLabel;
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- (id)init
{

// call your superclass's designated initializer
return [self initWithNibName:(@"RootViewController" bundle:nil];

}

- (id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle *)nibBundleOrNil

{
self = [super initWithNibName:nibNameOrNil bundle:nibBundleOrNil];

if (self) {
// Initialization code here.
iterations = [[NSMutableArray alloc] init];
rootArray = [[NSMutableArray alloc] init];
// Initialize our slider..
[self setValue:[NSNumber numberWithInt:50] forKey:(@"max"];

}

return self;

}

//- (void)awakeFromNib

14

/" [functionField setStringValue:@"exp(x) + 5*x - 13 "];
// [derivativeTextField setStringValue:@"exp(x)+5"];

/N

- (void)dealloc
{

iterations = nil;
rootArray = nil;
samples = nil;

h
-(IBAction)fetchSelectedMethod:(id)sender

if ([selectedMethod selectedSegment] == 3)

/I Check only if we have entered a function and the first start point
if ([[functionField stringValue] length] == 0 || ([[startValTextField stringValue] length] ==

0) || ([[derivativeTextField stringValue] length] == 0) )

{
[self alertValuesMissing];

return;

}

else

[self calculateNewtonMethod];
return;

}
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if ( [self checklfFunclsEntered] == YES )

{
if ([selectedMethod selectedSegment] == 0)

[self calculateBisectionMethod];

else if ([selectedMethod selectedSegment] == 1)
{

[self calculateSecantMethod];

H
else if ([selectedMethod selectedSegment] == 2)

{
[self calculateFalsiMethod];

b
b

else

[self alertValuesMissing];

}
}

-(BOOL)checkIfFuncIsEntered
{

// Has the user entered something?

if ([[functionField stringValue]length] == 0 || ([[startValTextField stringValue]length] == 0)]]
([[endValTextField stringValue]length] == 0) )

{

return NO;

}

return YES;

}

-(void)clearData

{
// Wipe out the existing array contents
[iterations removeAllObjects];
[rootArray removeAllObjects];
[iterationsAndRootsView reloadData];

// Clear results

[totallterationsValueLabel setStringValue:@"0"];
[rootFunctionLabel setStringValue:(@"0"];
[valueFunctionLabel setStringValue:@"0"];

-(void)displayGraph:(id)sender
{
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self.view = defaultLayerHostingView;
[self initPlot];

}

-(IBAction)methodChanged:(id)sender

{
switch ([sender selectedSegment]) {
case O:

[derivativeFunctionLabel setTextColor:[NSColor disabledControlTextColor]];

[derivativeTextField setEnabled:NO];
[endValTextField setEnabled:YES];
break;

case 1:

[derivativeFunctionLabel setTextColor:[NSColor disabledControlTextColor]];

[derivativeTextField setEnabled:NOJ;
[endValTextField setEnabled:YES];
break;

case 2:

[derivativeFunctionLabel setTextColor:[NSColor disabledControlTextColor]];

[derivativeTextField setEnabled:NO];
[endValTextField setEnabled:YES];
break;
case 3:
[derivativeFunctionLabel setTextColor:[NSColor selectedTextColor]];
[derivativeTextField setEnabled: YES];
[endValTextField setStringValue:@""];
[endValTextField setEnabled:NO];
break;

default:
break;
}
}

- (IBAction)clearResults:(id)sender

{
NSBeep();

[functionField setStringValue:@""];
[startValTextField setStringValue:@""];
[endValTextField setStringValue:@""];
[iterations removeAllObjects];
[iterationsAndRootsView reloadData];

}

#pragma mark - Alerts
-(void)alertValuesMissing
{
NSAlert *alert = [NSAlert alertWithMessageText:(@"Xpdlpo"
defaultButton:(@"OK"
alternateButton:nil
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otherButton:nil
informativeTextWithFormat:(@'"[Topoakol® 16ayeTe TNV GUVAPTNOT KoL OPYIKES
Tég!");

[alert beginSheetModalForWindow:[self window]
modalDelegate:self
didEndSelector:nil contextInfo:NULL];

}

-(void)alertSameSign
{
NSAlert *alert = [NSAlert alertWithMessageText:(@"ZpdAipa ypnoiporoidvtag v pEbodo
Falsi"
defaultButton:@"IIpooradnote Eava"
alternateButton:nil
otherButton:nil
informativeTextWithFormat:(@"H cvvdptnon €yet idio tpdonpa’];

[alert beginSheetModalForWindow:[self window]
modalDelegate:self
didEndSelector:nil contextInfo:NULL];

}

#pragma mark - Calculate Numerical Methods
-(void)calculateFalsiMethod

{
/*

Original Source Code:
http://math.fullerton.edu/mathews/n2003/regulafalsi/RegulaFalsiProg/Links/RegulaFalsiProg_Ink
_4.html

Algo2-3.c C program for implementing Algorithm 2.3
Algorithm translated to C by: Dr. Norman Fahrer
IBM and Macintosh verification by: Daniel Mathews

NUMERICAL METHODS: C Programs, (¢) John H. Mathews 1995

To accompany the text:

NUMERICAL METHODS for Mathematics, Science and Engineering, 2nd Ed, 1992
Prentice Hall, Englewood Cliffs, New Jersey, 07632, U.S.A.

Prentice Hall, Inc.; USA, Canada, Mexico ISBN 0-13-624990-6

Prentice Hall, International Editions: ISBN 0-13-625047-5

This free software is compliments of the author.

E-mail address: in%"mathews@fullerton.edu"

Algorithm 2.3 (False position or Regula Falsi Method).
Section 2.2, Bracketing Methods for Locating a Root, Page 62

*/
/%
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Algorithm 2.3 (False Position or Regula Method). To find a
root of the equation f(x) =0 in the interval [a,b].

Proceed with the method only if f(x) is continuous and f(a)
and f(b) have opposite signs.

*/

double DX; // change in iterate
double Delta = 1E-6;  // Closeness for consecutive iterates
double Epsilon = 1E-6;  // Tolerance for the size of f(C)

BOOL satisfied;

double YA, YB ; // Function values at the interval-borders
int K; // Loop Counter

double A, B;

double C=0, YC =0; // new iterate and function value there

// User input - get initial values

A = [startValTextField doubleValue];
B = [endValTextField doubleValue];

// Parse the function and compute initial values
parser = [GCMathParser parser];

NSString *expression = [functionField stringValue];

[parser setSymbolValue:A forKey:@"x"];
YA = [parser evaluate:expression];

[parser setSymbolValue:B forKey:@"x"];
YB = [parser evaluate:expression];

// Check to see if YA and YB have same SIGN

if ([self checkForSameSign: YA and:YB] == YES) // Does not satisfy Bolzano theorem

{
[self alertSameSign];

[self clearData];

}

else // Different sign at end points, satisfies Bolzano.

{

// Wipe out the existing array contents
[rootArray removeAllObjects];
[iterations removeAllObjects];

for(K = 1; K <= max ; K++)



}

{
if( satisfied == TRUE)
break;

DX=YB*(B-A)/(YB-YA); /*Change in iterate */
C=B-DX; /* New iterate */

/* Function value of new iterate */
[parser setSymbolValue:C forKey:@"x"];
YC = [parser evaluate:expression];

if(YC==0) { /* first 'if */
satisfied = TRUE; /* Exact root is found */

}

else if( ((YB>=0) && (YC>=0)) || ((YB<0) && (YC<0)) ) {
B=C; /* Squeeze from the right */
YB=YC;

}

else {
A=C; /*Squeeze from the left */
YA=YC;

}

[iterations addObject:[NSNumber numberWithInt:K]];
[rootArray addObject:[NSNumber numberWithDouble:C]];
/I [NSString stringWithFormat:@"%0.15f",C]];

if( (fabs(DX) < Delta) && (fabs(YC) < Epsilon) )
{
satisfied = TRUE;

b
} /* end of "for'-loop */
[self printlterations:K-1 withRoot:C andDiffer:DX andValue:YC];
// Update GUIL
[totallterationsValueLabel setStringValue:[NSString stringWithFormat:@"%d", K-11];
[rootFunctionLabel setStringValue:[NSString stringWithFormat:@"%0.151f",C]];
[valueFunctionLabel setStringValue:[NSString stringWithFormat:@"%0.151f",YC]];

[iterationsAndRootsView reloadData];

-(void)calculateBisectionMethod

{

/*

73



Algo2-2.c C program for implementing Algorithm 2.2
Algorithm translated to C by: Dr. Norman Fahrer
IBM and Macintosh verification by: Daniel Mathews

NUMERICAL METHODS: C Programs, (c) John H. Mathews 1995

To accompany the text:

NUMERICAL METHODS for Mathematics, Science and Engineering, 2nd Ed, 1992
Prentice Hall, Englewood Cliffs, New Jersey, 07632, U.S.A.

Prentice Hall, Inc.; USA, Canada, Mexico ISBN 0-13-624990-6

Prentice Hall, International Editions: ISBN 0-13-625047-5

This free software is compliments of the author.

E-mail address: in%"mathews@fullerton.edu"

Algorithm 2.2 (Bisection Method).
Section 2.2, Bracketing Methods for Locating a Root, Page 61

*/
/%

Algorithm 2.2 (Bisection Method). To find a root of the
equation f(x) =0 in the interval [a,b]. Proceed with the
method only if f(x) is continuous and f(a) and f(b) have
opposite signs.

*/
double Delta = 1E-6; /* Tolerance for width of interval */
int Satisfied = 0; /* Condition for loop termination */
double A, B; /* Endpoints of the interval [A,B] */
double YA, YB; /* Function values at the interval-borders */
//int Max=100;  /* Calculation of the maximum number of iterations */
int K; /* Loop Counter */

double C, YC; /* Midpoint of interval and function value there */
// User input - get initial values

A = [startValTextField doubleValue]; /* compute function values */
B =[endValTextField doubleValue];

max = [maxlterations intValue];

//Max = (int) ( 1 + floor( ( log(B-A) - log(Delta) ) / log(2) ) );
printf("Max = %d\n",max);

// Parse the function and compute initial values
parser = [GCMathParser parser];

NSString *expression = [functionField stringValue];
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[parser setSymbolValue:A forKey:@"x"];
YA = [parser evaluate:expression];

[parser setSymbolValue:B forKey:@"x"];
YB = [parser evaluate:expression];

/I NSLog(@"YA = %.15If", YA);
//' NSLog(@"YB = %.151f", YB);

/* Check to see if the bisection method applies */

f((YA>=0)&& (YB>=0)) || ((YA<0) && (YB<0)) ){
printf("The values ffunction(A) and ffunction(B)\n");
printf("do not differ in sign.\n");
return;

}

else {
// Clear existing objects
[iterations removeAllObjects];
[rootArray removeAllObjects];

for(K = 1; K <=max ; K++) {
if(Satisfied == 1) break;
C=(A+B)/2; /*Midpoint of interval */

[parser setSymbolValue:C forKey:@"x"]; /* Function value at midpoint */
YC = [parser evaluate:expression];

if(YC==0) { /* first 'if' */
A=C; /* Exact root is found */
B=C;

}
else if( ((YB>=0) && (YC>=0)) || ((YB<0) && (YC<0)) ){
B=C; /* Squeeze from the right */
YB=YC;
}
else {
A=C; /*Squeeze from the left */
YA=YC;
H

[iterations addObject:[NSNumber numberWithInt:K]];
[rootArray addObject:[NSNumber numberWithDouble:C]];;

if( (B-A) < Delta ) Satisfied = 1; /* check for early convergence */

} /* end of "for'-loop */
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// Update GUIL

[totallterationsValueLabel setStringValue:[NSString stringWithFormat:@"%d", K-1]];
[rootFunctionLabel setStringValue:[NSString stringWithFormat:(@"%0.151f",C]];
[valueFunctionLabel setStringValue:[NSString stringWithFormat:@"%0.151f",YC]];

[iterationsAndRootsView reloadData];

NSLog(@" ")
NSLog(@"The maximum number of iterations is : %d",max);

NSLog(@"The number of performed iterations is : %d",K - 1);

NSLog(@" ");
NSLog(@"The computed root of f(x) = 0 is : %0.151f ",C);
NSLog(@" ");
NSLog(@"The accuracy is +- %lf", B-A);
NSLog(@" ")
NSLog(@"The value of the function f(C) is %0.151f\n",YC);
H
}
-(void)calculateSecantMethod
{ .
int n,m;
double d ;
double A, B; /* Endpoints of the interval [A,B] */

double YA, YB; /* Function values at the interval-borders */
m = [maxIterations intValue];

A = [startValTextField doubleValue]; /* compute function values */
B = [endValTextField doubleValue];

parser = [GCMathParser parser];
NSString *expression = [functionField stringValue];
// Wipe out the existing array contents

[iterations removeAllObjects];
[rootArray removeAllObjects];

for (n=1; n <=m; n++)

{
[parser setSymbolValue:A forKey:@"x"];
YA = [parser evaluate:expression];

[parser setSymbolValue:B forKey:(@'"x"];
YB = [parser evaluate:expression];



d=B-A)/((YB-YA))*YB;
if (fabs(d) < SE-11)
{

break;

}

A =B;
B=B-d;
printf('"\nlteration %d: root: %0.151f",n, B );

[iterations addObject:[NSNumber numberWithInt:n]];
[rootArray addObject:[ NSNumber numberWithDouble:B]];

// Update GUI

[totallterationsValueLabel setStringValue:[NSString stringWithFormat:(@"%d", n-1]];
[rootFunctionLabel setStringValue:[NSString stringWithFormat:(@"%0.151f",B]];
[valueFunctionLabel setStringValue:(@"-"];

[iterationsAndRootsView reloadData];

}

-(void)calculateNewtonMethod

{
/*

Source:
http://math. fullerton.edu/mathews/n2003/newtonsmethod/Newton'sMethodProg/Links/Newton's
MethodProg Ink 4.html

Algo2-5.c C program for implementing Algorithm 2.5
Algorithm translated to C by: Dr. Norman Fahrer
IBM and Macintosh verification by: Daniel Mathews

NUMERICAL METHODS: C Programs, (¢) John H. Mathews 1995

To accompany the text:

NUMERICAL METHODS for Mathematics, Science and Engineering, 2nd Ed, 1992
Prentice Hall, Englewood Cliffs, New Jersey, 07632, U.S.A.

Prentice Hall, Inc.; USA, Canada, Mexico ISBN 0-13-624990-6

Prentice Hall, International Editions: ISBN 0-13-625047-5

This free software is compliments of the author.

E-mail address: "mathews@fullerton.edu"

Algorithm 2.5 (Newton-Raphson Iteration).
Section 2.4, Newton-Raphson and Secant Methods, Page 84

*/
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/*

Algorithm 2.5 (Newton-Raphson Iteration). To find a root
f(x) = 0 given one initial approximation p_0 and using the iteration

f(p_(k-1))
D T 1 5 | R — fork=1,2, ..

f(p_(k-1))

*/

double Delta = 1E-6; /* Tolerance */
double Epsilon = 1E-6;  /* Tolerance */
double Small = 1E-6; /* Tolerance */

int Max = [maxlterations intValue]; /* Maximum number of iterations */
int Cond = 0; /* Condition fo loop termination */
int K; /* Counter for loop */

double PO; /* INPUT : Must be close to the root */
double P1; /* New iterate */

double YO; /* Function value */

double Y1; /* Function value */

double Df; /* Derivative  */

double Dp;

double RelErr;

/*

printf(" \n");
printf("Please enter initial approximation of root !\n");
scanf("%If",&P0);

printf(" \n");
printf("Initial value for root: %If\n",P0); */

//iterations = [[NSMutableArray alloc] init];
PO = [startValTextField doubleValue];
parser = [GCMathParser parser];

NSString *expression = [functionField stringValue];
NSString *derivative = [derivativeTextField stringValue];

[parser setSymbolValue:P0 forKey:(@'"x"];
YO0 = [parser evaluate:expression];

// Wipe out the existing array contents

[iterations removeAllObjects];
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[rootArray removeAllObjects];
for (K=1; K <=Max ; K++) {
if(Cond) break;

[parser setSymbolValue:P0 forKey:(@"x"]; /* Compute the derivative */
Df = [parser evaluate:derivative];

if( Df==0) {  /* Check division by zero */
Cond = 1;
Dp =0;

}

else Dp = YO/Df;

P1=P0-Dp; /* New iterate */

[parser setSymbolValue:P1 forKey:@"x"]; /* New function value */
Y1 = [parser evaluate:expression];

RelErr = 2 * fabs(Dp) / ( fabs(P1) + Small ); /* Relative error */
if( (RelErr < Delta) && (fabs(Y1) < Epsilon) ) { /* Check for */
if( Cond !=1) Cond = 2; /* convergence */

}

[iterations addObject:[NSNumber numberWithInt:K]];
[rootArray addObject:[NSNumber numberWithDouble:P1]];

printf("\nstep: %d , root: %0.151f",K,P1);

PO = PI;
YO=YI;
}

// Update GUI

[totallterationsValueLabel setStringValue:[NSString stringWithFormat:@"%d", K-1]];
[rootFunctionLabel setStringValue:[NSString stringWithFormat:@"%0.151f",P1]];
[valueFunctionLabel setStringValue:[NSString stringWithFormat:(@"%0.151f",Y 1]];

[iterationsAndRootsView reloadData];

printf("\n \n");
printf("The current %d -th iterate is %0.151f\n",K-1, P1);
printf("Consecutive iterates differ by %If\n",Dp);
printf("The value of f(x) is %0.151f\n",Y1);

printf(" \n");
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if (Cond == 0)
{
NSAlert *alert = [NSAlert alertWithMessageText:(@"Zodipo"
defaultButton:(@"OK"
alternateButton:nil
otherButton:nil

informativeTextWithFormat:(@"O ap10u6¢ péyiotov emavolyemy £yet
Eemepaotel"];

[alert beginSheetModalForWindow:[self window]
modalDelegate:self
didEndSelector:nil contextInfo:NULL];

if (Cond == 1)
{
NSAlert *alert = [NSAlert alertWithMessageText:(@"Zodaipo"
defaultButton:@"OK"
alternateButton:nil
otherButton:nil
informativeTextWithFormat:(@"Advvatn dwaipeon pe to undév."];

[alert beginSheetModalForWindow:[self window]
modalDelegate:self
didEndSelector:nil contextInfo:NULL];

}
if(Cond == 2) printf("The root was found with the desired tolerance !\n");

printf(" \n");
}

-(BOOL) checkForSameSign: (double) x1 and: (double) x2
{

// x1,x2: Function values at the interval-borders
// Check to see if x1 and x2 have same SIGN

if(((x1>=0) && (x2>=0) ) || ((x1 <0) && (x2<0)) ) {
NSLog(@"The values %lf and %lf",x1,x2);
NSLog(@"do not differ in sign.");
return YES;  // Display the NSAlert window

H

return NO;

}

-(void) printlterations: (int) x withRoot: (double) y andDiffer: (double) k andValue: (double) z

8o



NSLog(@" ");
NSLog(@"The number of performed iterations is : %d",x);
NSLog(@" ");
NSLog(@"The computed root of f(x) =0 is : %0.15If",y);
NSLog(@" ");
NSLog(@"Consecutive iterates differ by %lf", k);
NSLog(@" "
NSLog(@"The value of the function f(C) is %lf",z);

}

#pragma mark NSTable Data Source

- (NSInteger)numberOfRowsInTableView:(NSTableView *)tableView
{

}

- (id)tableView:(NSTableView *)tableView
objectValueForTableColumn:(NSTableColumn *)tableColumn
row:(int)row

return [iterations count];

{
id value = nil;
if ([[tableColumn identifier] isEqualToString:(@"iterations"])
{
value = [iterations objectAtIndex:row];
H
else
{
value = [rootArray objectAtIndex:row];
}

return value;

b
#pragma mark - Core Plot Functions

-(void) parseFunction

{

double length = (endPoint - startPoint);
double delta = length / (NUM_SAMPLES - 1);

samples = [[NSMutableArray alloc] initWithCapacity:NUM_SAMPLES];
parser = [GCMathParser parser];

NSString *fx = [functionField stringValue];
for (int1=0; 1 <NUM_SAMPLES; i++)
{

double x = startPoint + (delta * 1);



[parser setSymbolValue:x forKey:@"x"];
double y = [parser evaluate:fx];

NSDictionary *pointsDictionary = [NSDictionary dictionaryWithObjectsAndKeys:
[NSNumber numberWithDouble:x],X VAL,
[NSNumber numberWithDouble:y],Y VAL,
nil];

[samples addObject:pointsDictionary];

}

#pragma mark - Chart behavior
-(void)initPlot
{
startPoint = [startPointTextField intValue];
endPoint = [endPointTextField intValue];

if (startPoint > endPoint || (startPoint == 0 && endPoint == 0) || [[functionField stringValue]
isEqualToString:@""])

{

NSAlert *alert = [NSAlert alertWithMessageText:(@"Z@dALo oxed10GLOD YPOUPIKNG
nopdotoong”
defaultButton:(@"OK"
alternateButton:nil
otherButton:nil
informativeTextWithFormat:(@'"Mn €yxvpeg tipéc!"];

[alert beginSheetModalForWindow:[self window]
modalDelegate:self
didEndSelector:nil contextInfo:NULL];

return;

}

else

{
[self parseFunction];
[self configureGraph];
[self configurePlots];
[self configureAxes];

}

}
-(void)configureGraph

/I'1 - Create the graph

CPTGraph *graph = [[CPTXY Graph alloc]
initWithFrame:self.defaultLayerHostingView.bounds];

[graph applyTheme:[CPTTheme themeNamed:kCPTPlainWhiteThemel]];
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self.defaultLayerHostingView.hostedGraph = graph;

/I 2 - Set graph title

NSString *title = [functionField stringValue];

graph.title = title;

/I 3 - Create and set text style

CPTMutableTextStyle *titleStyle = [CPTMutableTextStyle textStyle];
titleStyle.color = [CPTColor whiteColor];

titleStyle.fontName = @"Helvetica-Bold";

titleStyle.fontSize = 16.0f;

graph.titleTextStyle = titleStyle;

graph.titlePlotAreaFrameAnchor = CPTRectAnchorTop;
graph.titleDisplacement = CGPointMake(0.0f, 10.0f);

/I 4 - Set padding for plot area

[graph.plotAreaFrame setPaddingleft:30.01];

[graph.plotAreaFrame setPaddingBottom:30.01];

//'5 - Enable user interactions for plot space

CPTXYPlotSpace *plotSpace = (CPTXYPlotSpace *) graph.defaultPlotSpace;
plotSpace.allowsUserInteraction = YES;

}

-(void)configurePlots

{
//'1 - Get graph and plot space
CPTGraph *graph = self.defaultLayerHostingView.hostedGraph;
CPTXYPlotSpace *plotSpace = (CPTXYPlotSpace *) graph.defaultPlotSpace;
// 2 - Create the three plots
CPTScatterPlot *functionPlot = [[CPTScatterPlot alloc] init];
functionPlot.dataSource = self;
functionPlot.identifier = @"DefaultPlot";
CPTColor *functionColor = [CPTColor redColor];
[graph addPlot:functionPlot toPlotSpace:plotSpace];
// 3 - Set up plot space
[plotSpace scaleToFitPlots:[NSArray arrayWithObjects:functionPlot,nil]];
CPTMutablePlotRange *xRange = [plotSpace.xRange mutableCopy];
[xRange expandRangeByFactor: CPTDecimalFromCGFloat(1.11)];
plotSpace.xRange = xRange;
CPTMutablePlotRange *yRange = [plotSpace.yRange mutableCopy];
[vRange expandRangeByFactor:CPTDecimalFromCGFloat(1.2f)];
plotSpace.yRange = yRange;
// 4 - Create styles and symbols
CPTMutableLineStyle *aaplLineStyle = [functionPlot.datal.ineStyle mutableCopy];
aaplLineStyle.lineWidth = 2.5;
aaplLineStyle.lineColor = functionColor;
functionPlot.datalLineStyle = aaplLineStyle;
CPTMutableLineStyle *aaplSymbolLineStyle = [CPTMutableLineStyle lineStyle];
aaplSymbolLineStyle.lineColor = functionColor;
CPTPlotSymbol *aaplSymbol = [CPTPlotSymbol plotSymbol];
aaplSymbol.fill = [CPTFill fillWithColor:functionColor];
aaplSymbol.lineStyle = aaplSymbolLineStyle;
aaplSymbol.size = CGSizeMake(6.0f, 6.01);
functionPlot.plotSymbol = aaplSymbol;



}

-(void)configureAxes

{

}

/I Axes

// Label x axis with a fixed interval policy

CPTXY AxisSet *axisSet = (CPTXY AxisSet *)defaultLayerHostingView.hostedGraph.axisSet;
CPTXY Axis *x = axisSet.x Axis;

x.majorIntervalLength = CPTDecimalFromString(@"1.0");
x.orthogonalCoordinateDecimal = CPTDecimalFromString(@"0.0");
x.minorTicksPerInterval =35;

x.title =@"X Axis";

x.titleOffset =30.0;
x.titleLocation = CPTDecimalFromString(@"1.25");

// Label y with an automatic label policy.
CPTXY Axis *y = axisSet.yAxis;

y.labelingPolicy = CPTAxisLabelingPolicyAutomatic;
y.orthogonalCoordinateDecimal = CPTDecimalFromString(@"0.0");
y.minorTicksPerInterval — =2.0;

y.preferredNumberOfMajorTicks = 8;

y.labelOffset =10.0;

y.title =@"Y Axis";

y.titleOffset = 30.0;
y.titleLocation = CPTDecimalFromString(@"1.0");

#pragma mark -
#pragma mark Plot Data Source Methods

-(NSUInteger)numberOfRecordsForPlot:(CPTPlot *)plot;

{
}

return NUM_SAMPLES;

-(NSNumber *)numberForPlot:(CPTPlot *)plot field:(NSUInteger)fieldEnum

{

}

recordIndex:(NSUInteger)index;
NSDictionary *sample = [samples objectAtIndex:index];

if (fieldEnum == CPT ScatterPlotFieldX)
return [sample valueForKey: X VAL];
else
return [sample valueForKey:Y VAL];

#pragma mark - NSTextField delegates
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- (BOOL)control:(NSControl *)control textView:(NSTextView *)fieldEditor
doCommandBySelector:(SEL)commandSelector

{
BOOL retval = NO;

if (commandSelector == (@selector(insertNewline:)) { // did the user press enter?
retval = YES; // causes Apple to NOT fire the default enter action
[self displayGraph:nil];
}
/INSLog(@"Selector = %@", NSStringFromSelector( commandSelector ) );
return retval;

}
@end
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/!

/I linearRegressionView.h

/' NumericalMethods

/!

/I Created by Zopemv I1. on 9/10/12.

/I Copyright (c) 2012 MyCompanyName . All rights reserved.
/!

#import <Foundation/Foundation.h>
#import <math.h>

#import <CorePlot/CorePlot.h>
#import "EDSidebarAppDelegate.h"
#import "GCMathParser.h"

(@interface LinearRegressionViewController : NSViewController
<NSApplicationDelegate, CPTPlotSpaceDelegate, CPTPlotDataSource,
CPTScatterPlotDelegate>

{
IBOutlet NSPopUpButton *numsSelected;

IBOutlet NSMatrix *xValues;

[BOutlet NSMatrix *yValues;

IBOutlet CPTGraphHostingView *defaultLayerHostingView;
CPTPlotSpaceAnnotation *symbolTextAnnotation;

NSMutableArray *graphs;
NSArray *distinctMarksData;
NSArray *leastSquareData;

NSString *title;
NSString *currentThemeName;

GCMathParser* parser;
double b; /* y-intercept of best fit line */
double m; /* slope of best fit line */

float minNumber,maxNumber;

}

(@property (nonatomic,retain) NSMutableArray *iterationsArray;
(@property (nonatomic,retain) NSMutableArray *contentArray;

(@property (strong) [BOutlet NSMatrix *xValues;
(@property (strong) [BOutlet NSMatrix *yValues;

(@property (readwrite, assign) id maxDataPoints; / Maximum number of iterations
(@property (nonatomic,strong) CPTGraphHostingView *defaultLayerHostingView;

(@property (nonatomic,strong) NSMutableArray *graphs;
(@property (nonatomic,strong) NSString *title;
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@property (nonatomic,strong) CPTPlotSpaceAnnotation *symbolTextAnnotation;
(@property (nonatomic, copy)  NSString *currentThemeName;

-(IBAction)markChanged:(id)sender;
-(IBAction)calculateRegression:(id)sender;
-(double) sqr:(double)x;

-(void)plotDistinctPoints;

-(void)plotLeastSquareLine;
-(void)clearPreviousGraph;

@end
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/!

/I linearRegressionView.m

/' NumericalMethods

/!

/I Created by Zopemv I1. on 9/10/12.

/I Copyright (c) 2012 MyCompanyName . All rights reserved.
/!

#import "LinearRegressionViewController.h"
#import "EDSidebarAppDelegate.h"

(@implementation LinearRegressionViewController
@class EDSidebarAppDelegate;

NSString * const CPDTickerSymbolMarks = (@"Marks";
NSString * const CPDTickerSymbolLine = @"Line";

(@synthesize iterationsArray;
(@synthesize xValues,yValues,maxDataPoints;

(@synthesize defaultLayerHostingView,graphs,title,symbolTextAnnotation,currentThemeName;

(@synthesize contentArray;

~(id)init

return [self initWithNibName:(@'"LinearRegressionViewController" bundle:nil];

}

-(id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle *)nibBundleOrNil

{

if (self)

{
// Initialization code here.
self.contentArray = [[NSMutableArray alloc] init];
self.graphs = [[NSMutableArray alloc] init];
self.iterationsArray = [[NSMutableArray alloc] init];

self = [super initWithNibName:nibNameOrNil bundle:nibBundleOrNil];

for (inti=1;1<=10; i++)
{
[iterationsArray addObject:[NSNumber numberWithInt:i]];

}

// Set initial value
maxDataPoints = [iterationsArray objectAtlndex:0];

}

return self;

}

-(IBAction)calculateRegression:(id)sender

{
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[self clearPreviousGraph];

NSArray * xCells = [xValues cells];
NSArray *yCells = [yValues cells];

/*****************************************************************************/

/* */

/* LINREG */

/* */

/* Program:  LINREG */

/* */

/* Programmer: Dr. David G. Simpson */

/* Department of Physical Science */

/* Prince George's Community College */

/* Largo, Maryland 20774 */

/* */

/* Date: January 21, 2002 */

/* */

/* Language: C */

/* */

/* Description: This program performs a linear regression analysis fora */
/* set of data given as (X,y) pairs. The output from the */
/* program is the slope and y-intercept of the least-squares */
/* best fit straight line through the data points. */

/* */

/*****************************************************************************/

// Source: http://www.pgccphy.net/Linreg/linreg. html

/*****************************************************************************/

/* function prototypes */

/*****************************************************************************/

//void chop (char *str); /* remove \n from end of string */
//double sqr (double x); /* compute the square of a number™*/

/*****************************************************************************/

/* global variables */

/*****************************************************************************/

double n=0.0; /* number of data points */
double r; /* correlation coefficient */
double sumx = 0.0; /* sum of x */
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double sumx2 = 0.0; /* sum of x*¥*2 */
double sumxy = 0.0; /*sum of x * y */
double sumy = 0.0; /* sum of y */
double sumy?2 = 0.0; /* sum of y**2 */
double x; /* input x data */

double y; /* input y data */

/* */
/* Print introductory message. */

/* */
NSLog(@"LINREG - Perform linear regression");

/* */
/* Enter data and accumulate sums. */
/* */

for (int i =0; i < [maxDataPoints intValue]; i++)  /* loop for all data points

{
x = [[xCells objectAtindex:i] doubleValue];

y = [[yCells objectAtindex:i] doubleValue];

NSDecimalNumber *xNumber = [[NSDecimalNumber alloc] initWithDouble:x];
NSDecimalNumber *yNumber = [[NSDecimalNumber alloc] initWithDouble:y];

[contentArray addObject:[NSMutableDictionary dictionaryWithObjectsAndKeys:xNumber,

@"x", yNumber, @"y", nil]];

n+=1.0; /* increment num of data points */
sumx +=X; /* compute sum of x */
sumx2 +=x * x; /* compute sum of x**2 */
sumxy +=x *y; /* compute sum of X * y */
sumy +=y; /* compute sum of y */
sumy2 +=y *y; /* compute sum of y**2 */
} /* loop again for more data ~ */
/* */
/* Compute least-squares best fit straight line. */
/* */

double sumx_square = [self sqr:sumx];
double sumy square = [self sqr:sumy];

m=(n* sumxy - sumx * sumy) / /* compute slope */
(n * sumx2 - sumx_square);

b= (sumy * sumx2 - sumx * sumxy)/ /* compute y-intercept */
(n * sumx2 - sumx_square);

r = (sumxy - sumx * sumy / n) /
sqrt((sumx2 - sumx_square/n) *

/* compute correlation coeff — */
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(sumy?2 - sumy_square/n));

/* */
/* Print results and return to operating system. */
/* */

NSLog(@"nSlope m = %0.8f",m);
NSLog(@'"y-intercept b = %0.8f",b);
NSLog(@"Correlation r = %0.8f",r);

self.title = [NSString stringWithFormat:@'"y = %0.3fx + %0.3f",m,b];
[self plotDistinctPoints];

[self plotLeastSquareLine];
[self initPlot];

}

-(double) sqr:(double)x
{

return (X * x); /* compute square of argument */
b
-(IBAction)markChanged:(id)sender
{

// Interpolation: 2-10 max marks.
maxDataPoints = [iterationsArray objectAtIndex:[sender selectedTag]];

[self.xValues setEnabled:NO];
[self.yValues setEnabled:NOJ;

// Enable the selected textfields.

for (int 1 = 1; i <= [maxDataPoints intValue]; i++) {
[[self.xValues cellWithTag:i] setEnabled: YES];
[[self.yValues cellWithTag:i] setEnabled: YES];

H

}

-(void)plotDistinctPoints
{
NSMutableArray *tempArray = [NSMutableArray arrayWithCapacity:[maxDataPoints
intValue]];
// Fetch values from textfield.
for ( NSUInteger i = 1; i <= [maxDataPoints intValue]; i++) {
float x = [[self.xValues cellWithTag:i] floatValue];
// Find min and max numbers and use them later for the graph.
minNumber = [[self.xValues cellWithTag:1] floatValue];
maxNumber = [[self.xValues cellWithTag:1] floatValue];
if (x < minNumber) {
minNumber = Xx;

}

91



if (x > maxNumber) {
maxNumber = x;
h
float y = [[self.yValues cellWithTag:i] floatValue];
[tempArray addObject:[NSMutableDictionary dictionaryWithObjectsAndKeys:[NSNumber
numberWithFloat:x], @"x", [NSNumber numberWithFloat:y], @"y", nil]];
!

distinctMarksData = [NSArray arrayWithArray:tempArray];

}

-(void)plotLeastSquareLine
{
// Parse the function.
parser = [GCMathParser parser];

NSMutableArray *tmpArray = [NSMutableArray new];

for (float i=(minNumber-5) ; i <(maxNumber+5); i+= 0.05)

{
[parser setSymbolValue:i forKey:@"x"];
float y = [parser evaluate:[NSString stringWithFormat:@"%0.3f*x + %0.3f",m,b]];
[tmpArray addObject:[ NSMutableDictionary dictionaryWithObjectsAndKeys:[NSNumber

numberWithFloat:i], @"x", [NSNumber numberWithFloat:y], @"y", nil]];
}
leastSquareData = [NSArray arrayWithArray:tmpArray];

}

-(void)clearPreviousGraph
{
if ([graphs count])
{
[graphs removeAllObjects];
if ( symbolTextAnnotation )
{
symbolTextAnnotation = nil;
}
}
}

-(void)dealloc
{

distinctMarksData = nil;
leastSquareData = nil;
iterationsArray = nil;
contentArray= nil;

}

#pragma mark - Chart behavior
-(void)initPlot
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}

self configureHost];
self configureGraph];
self configurePlots];
self configureAxes];

—r——

-(void)configureHost

{
}

[self.view addSubview:self.defaultLayerHostingView];

-(void)configureGraph

{

//'1 - Create the graph
CPTGraph *graph = [[CPTXY Graph alloc]

initWithFrame:self.defaultLayerHostingView.bounds];

}

[graph applyTheme:[CPTTheme themeNamed:kCPTSlateThemel]];
self.defaultLayerHostingView.hostedGraph = graph;

/I 2 - Set graph title

graph.title = self title;

/I 3 - Create and set text style

CPTMutableTextStyle *titleStyle = [CPTMutableTextStyle textStyle];
titleStyle.color = [CPTColor whiteColor];

titleStyle.fontName = @"Helvetica-Bold";

titleStyle.fontSize = 16.0f;

graph.titleTextStyle = titleStyle;

graph.titlePlotAreaFrameAnchor = CPTRectAnchorTop;
graph.titleDisplacement = CGPointMake(0.0f, 10.0f);

//'4 - Set padding for plot area

[graph.plotAreaFrame setPaddingleft:30.0f];

[graph.plotAreaFrame setPaddingBottom:30.01];

//'5 - Enable user interactions for plot space

CPTXYPlotSpace *plotSpace = (CPTXYPlotSpace *) graph.defaultPlotSpace;
plotSpace.allowsUserInteraction = YES;

/I Add the graph
[graphs addObject:graph];

-(void)configurePlots

{

//'1 - Get graph and plot space

CPTGraph *graph = self.defaultLayerHostingView.hostedGraph;
CPTXYPlotSpace *plotSpace = (CPTXYPlotSpace *) graph.defaultPlotSpace;
// 2 - Create the three plots

CPTScatterPlot *marksPlot = [[CPTScatterPlot alloc] init];
marksPlot.dataSource = self;

marksPlot.delegate = self;

marksPlot.identifier = CPDTickerSymbolMarks;

CPTColor *aaplColor = [CPTColor blackColor];
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[graph addPlot:marksPlot toPlotSpace:plotSpace];

CPTScatterPlot *linePlot = [[CPTScatterPlot alloc] init];

linePlot.dataSource = self;

linePlot.identifier = CPDTickerSymbolLine;

CPTColor *googColor = [CPTColor redColor];

[graph addPlot:linePlot toPlotSpace:plotSpace];

// 3 - Set up plot space

[plotSpace scaleToFitPlots:[NSArray arrayWithObjects:marksPlot, linePlot, nil]];
CPTMutablePlotRange *xRange = [plotSpace.xRange mutableCopy];

[xRange expandRangeByFactor: CPTDecimalFromCGFloat(1.11)];
plotSpace.xRange = xRange;

CPTMutablePlotRange *yRange = [plotSpace.yRange mutableCopy];

[yRange expandRangeByFactor:CPTDecimalFromCGFloat(1.2f)];
plotSpace.yRange = yRange;

// 4 - Create styles and symbols

CPTMutableLineStyle *aaplLineStyle = [marksPlot.dataLineStyle mutableCopy];
aaplLineStyle.lineWidth = 3.0;

aaplLineStyle.lineColor = [CPTColor clearColor];

marksPlot.datalineStyle = aaplLineStyle;

CPTMutableLineStyle *aaplSymbolLineStyle = [CPTMutableLineStyle lineStyle];
aaplSymbolLineStyle.lineColor = aaplColor;

CPTPlotSymbol *aaplSymbol = [CPTPlotSymbol ellipsePlotSymbol];
aaplSymbol.fill = [CPTFill fillWithColor:aaplColor];

aaplSymbol.lineStyle = aaplSymbolLineStyle;

aaplSymbol.size = CGSizeMake(6.0f, 6.01);

marksPlot.plotSymbol = aaplSymbol;

CPTMutableLineStyle *googLineStyle = [linePlot.datalineStyle mutableCopy];
googLineStyle.lineWidth = 3.0;

googLineStyle.lineColor = googColor;

linePlot.datal.ineStyle = googLineStyle;

CPTMutableLineStyle *googSymbolLineStyle = [CPTMutableLineStyle lineStyle];
googSymbolLineStyle.lineColor = [CPTColor redColor];

}

-(void)configureAxes
{
/1 Grid line styles
CPTMutableLineStyle *majorGridLineStyle = [CPTMutableLineStyle lineStyle];
majorGridLineStyle.lineWidth = 0.75;
majorGridLineStyle.lineColor = [[CPTColor colorWithGenericGray:0.2]
colorWithAlphaComponent:0.75];

CPTMutableLineStyle *minorGridLineStyle = [CPTMutableLineStyle lineStyle];
minorGridLineStyle.lineWidth = 0.25;
minorGridLineStyle.lineColor = [[CPTColor whiteColor] colorWithAlphaComponent:0.1];

/l Axes

// Label x axis with a fixed interval policy

CPTXY AxisSet *axisSet = (CPTXY AxisSet *)defaultLayerHostingView.hostedGraph.axisSet;
CPTXYAXis *x = axisSet.x Axis;

x.majorIntervalLength = CPTDecimalFromString(@"5.0");
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x.orthogonalCoordinateDecimal = CPTDecimalFromString(@"0.0");
x.minorTicksPerInterval =35;

x.majorGridLineStyle = majorGridLineStyle;
x.minorGridLineStyle = minorGridLineStyle;
x.title =@"X Axis";

x.titleOffset =30.0;
x.titleLocation = CPTDecimalFromString(@"1.25");

// Label y with an automatic label policy.
CPTXY Axis *y = axisSet.yAxis;

y.labelingPolicy = CPTAxisLabelingPolicyAutomatic;
y.orthogonalCoordinateDecimal = CPTDecimalFromString(@"0.0");
y.minorTicksPerlnterval = 2.0;

y.preferredNumberOfMajorTicks = §;

y.majorGridLineStyle = majorGridLineStyle;
y.minorGridLineStyle = minorGridLineStyle;

y.labelOffset =10.0;

y.title =@"Y Axis";

y.titleOffset = 30.0;
y.titleLocation = CPTDecimalFromString(@"1.0");

}

#pragma mark - CPTPlotDataSource methods
-(NSUInteger)numberOfRecordsForPlot:(CPTPlot *)plot {
if ([plot.identifier isEqual: CPDTickerSymbolMarks] == YES)

return [distinctMarksData count];

}
else if ([plot.identifier isEqual: CPDTickerSymbolLine] == YES)

{

return [leastSquareData count];

}

return nil;

}

-(NSNumber *)numberForPlot:(CPTPlot *)plot field:(NSUInteger)fieldEnum
recordIndex:(NSUInteger)index

{
switch (fieldEnum)

{
case CPTScatterPlotFieldX:
if ([plot.identifier isEqual: CPDTickerSymbolMarks] == YES)

{
return [[distinctMarksData objectAtlndex:index] valueForKey:(@"x"];
H
else if ([plot.identifier isEqual:CPDTickerSymbolLine] == YES)
{

return [[leastSquareData objectAtIndex:index] valueForKey:(@"x"];



}

¥
break;

case CPTScatterPlotFieldY:
if ([plot.identifier isEqual: CPDTickerSymbolMarks] == YES)

return [[distinctMarksData objectAtindex:index] valueForKey:@"y"];

}
else if ([plot.identifier isEqual: CPDTickerSymbolLine] == YES)

{

return [[leastSquareData objectAtIndex:index] valueForKey:@"y"];

}
break;

}

return nil;

#pragma mark CPTScatterPlot delegate method

-(void)scatterPlot:(CPTScatterPlot *)plot
plotSymbolWasSelectedAtRecordIndex:(NSUInteger)index

{

CPTGraph *graph = [graphs objectAtIndex:0];

if ( symbolTextAnnotation ) {
[graph.plotAreaFrame.plotArea removeAnnotation:symbolTextAnnotation];
symbolTextAnnotation = nil;

}

// Setup a style for the annotation

CPTMutableTextStyle *hitAnnotationTextStyle = [CPTMutableTextStyle textStyle];
hitAnnotationTextStyle.color = [CPTColor whiteColor];
hitAnnotationTextStyle.fontSize = 16.0f;

hitAnnotationTextStyle.fontName = (@"Helvetica-Bold";

/I Determine point of symbol in plot coordinates

NSNumber *x = [[distinctMarksData objectAtIndex:index] valueForKey:(@"x"];
NSNumber *y = [[distinctMarksData objectAtIndex:index] valueForKey:@"y"];
NSArray *anchorPoint = [NSArray arrayWithObjects:x, y, nil];

// Add annotation

// First make a string for the y value

NSNumberFormatter *formatter = [[NSNumberFormatter alloc] init];
[formatter setMaximumFractionDigits:2];

NSString *yString = [formatter stringFromNumber:y];

// Now add the annotation to the plot area
CPTTextLayer *textLayer = [[CPTTextLayer alloc] initWithText:yString

style:hitAnnotationTextStyle];
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symbolTextAnnotation = [[CPTPIlotSpaceAnnotation alloc]
initWithPlotSpace:graph.defaultPlotSpace anchorPlotPoint:anchorPoint];
symbolTextAnnotation.contentLayer = textLayer;
symbolTextAnnotation.displacement = CGPointMake(0.0f, 20.0f);
[graph.plotAreaFrame.plotArea addAnnotation:symbolTextAnnotation];

(@end
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/!

// interpolationView.h

/' NumericalMethods

/!

/I Created by Symeon Paraschoudis on 9/5/12.

/I Copyright (c) 2012 MyCompanyName . All rights reserved.
/!

#import <Foundation/Foundation.h>
#import <CorePlot/CorePlot.h>

(@interface InterpolationViewController : NSViewController
<NSApplicationDelegate,NSTableViewDelegate, NSTableViewDataSource>

{
NSNumber *selectedTextFields;

IBOutlet NSSegmentedControl *selectedMethod;
IBOutlet NSPopUpButton *numsSelected;

// Text Fields
[BOutlet NSTextField *xValuelnterpolatedTextField;
IBOutlet NSTextField *yValuelnterpolatedTextField;

// Newton's divided dif. box
IBOutlet NSBox *newtonDivDifBox;
IBOutlet NSTableView *newtonsMethodTbView;

}
(@property (strong) IBOutlet NSTextField *xTextField;
(@property (strong) IBOutlet NSPopUpButton *numsSelected,;

(@property (strong) [BOutlet NSMatrix *xValues;
(@property (strong) IBOutlet NSMatrix *yValues;

(@property (strong) NSMutableArray *xValuesMutArray;
@property (strong) NSMutableArray *yValuesMutArray;

(@property (strong) NSMutableArray *ylMutArray;
(@property (strong) NSMutableArray *y2MutArray;
(@property (strong) NSMutableArray *y3MutArray;
(@property (strong) NSMutableArray *y4MutArray;

(@property (nonatomic,assign) id maxDataPoints; / Maximum number of iterations

(@property (nonatomic, copy) NSString *selectedMarks;
(@property (nonatomic, readwrite, strong) NSMutableArray *iterationsArray;

(@property (assign) IBOutlet NSWindow *window;
-(id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle *)nibBundleOrNil;

-(IBAction)markChanged:(id)sender;
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-(IBAction)calculateMethodPressed:(id)sender;

-(void)calculateLagrange;
-(void)calculateNewton;

(@end
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/!

// interpolationView.m

/' NumericalMethods

/!

/I Created by Symeon Paraschoudis on 9/5/12.

/I Copyright (c) 2012 MyCompanyName . All rights reserved.
/!

#import "InterpolationViewController.h"
(@implementation InterpolationViewController

(@synthesize numsSelected,maxDataPoints,iterationsArray;
(@synthesize selectedMarks,xValues,yValues;

(@synthesize xValuesMutArray,yValuesMutArray;

(@synthesize yl MutArray,y2MutArray,y3MutArray,y4MutArray;
(@synthesize window;

- (id)init
{

return [self initWithNibName:(@"InterpolationViewController" bundle:nil];

}

- (id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle *)nibBundleOrNil

self = [super initWithNibName:nibNameOrNil bundle:nibBundleOrNil];

if (self)

{
// then do your own initializing
xValuesMutArray = [[NSMutableArray alloc] init];
yValuesMutArray = [[NSMutableArray alloc] init];

ylMutArray = [[NSMutableArray alloc] initWithCapacity:[yValuesMutArray count]];

y2MutArray = [[NSMutableArray alloc] init];
y3MutArray = [[NSMutableArray alloc] init];
y4MutArray = [[NSMutableArray alloc] init];
iterationsArray = [[NSMutableArray alloc] init];

for (inti=1;i<=8; i++) {

[iterationsArray addObject:[NSNumber numberWithInteger:i]];
}

// Set initial value
maxDataPoints = [iterationsArray objectAtlndex:1];

}

return self;

}
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-(void)dealloc

{
self.xValuesMutArray = nil;
self.yValuesMutArray = nil;
self.yl MutArray = nil;
self.y2MutArray = nil;
self.y3MutArray = nil;
self.y4AMutArray = nil;

h

-(void)awakeFromNib

{

h

-(IBAction)markChanged:(id)sender
{
[self.xValues setEnabled:NO];
[self.yValues setEnabled:NOJ;

// Interpolation: 2-10 max marks.
maxDataPoints = [iterationsArray objectAtIndex:[sender selectedTag]];

// Enable the selected textfields.

for (int 1 = 1; i <= [maxDataPoints intValue]; i++) {
[[self.xValues cellWithTag:i] setEnabled: YES];
[[self.yValues cellWithTag:i] setEnabled: YES];

H
}
-(IBAction)calculateMethodPressed:(id)sender
{

if ([selectedMethod selectedSegment] == 0)

{

[self calculateLagrange];

else if ([selectedMethod selectedSegment] == 1)
{

[self calculateNewton];

H
}

#pragma mark - Lagrange,Newton,Splines implemention

-(void)calculateLagrange

/* Download this program from www.vtubooks.com */
/* File name : lagrangs.cpp */
A LAGRANGE'S INTERPOLATION METHOD ---------------m---- */
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}

/*  THE PROGRAM CALCULATES THE VALUE OF f(x) AT GIVEN VALUE OF x
USING LAGRANGE'S INTERPOLATION METHOD.

INPUTS : 1) Number of entries of the data.
2) Values of 'x' & corresponding y = f(X).
3) Value of 'xr' at which y = f(x) to be calculated.

OUTPUTS : Interpolated value f(x) at x = xr. */

/* PROGRAM */

NSArray * xCells = [xValues cells];
NSArray *yCells = [yValues cells];

double x[10],y[10],xr,fy,num,den;
int i,j;

NSLog(@"LAGRANGE'S INTERPOLATION TECHNIQUE");

for(i = 0; 1 < [maxDataPoints intValue]; i++)
{

/* LOOP TO GET x AND y = f(x) IN THE ARRAY */
x[i] = [[xCells objectAtIndex:i] doubleValue];
y[i] = [[yCells objectAtIndex:i] doubleValue];
H
xr = [xValuelnterpolatedTextField doubleValue];

fy=0;
for(j = 0; j < [maxDataPoints intValue]; j++)
{
/* LOOP TO CALCULATE LAGRANGE'S INTERPOLATION */
num =den = 1;
for(i = 0; i < [maxDataPoints intValue]; i++)
{
if(i ==j) continue;
num = num * (xr - x[i]);
den = den * (x[j] - x[i]);
}
fy = fy + ((num/den) * y[j]);
}

NSLog(@"The value of y = f(x) at xr = %lf is yr = %lf", xr,fy);

[yValuelnterpolatedTextField setStringValue:[NSString stringWithFormat:@"%lf",fy]];
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-(void)calculateNewton

{

// Author: Matthew Evans

// Original Source Code: http://www.dailyfreecode.com/code/newtons-divided-difference-

method-2381.aspx

/I Check if we already have objects.

if ([xValuesMutArray count] > 0)

{
[xValuesMutArray removeAllObjects];
[yValuesMutArray removeAllObjects];
[yl MutArray removeAllObjects];
[y2MutArray removeAllObjects];
[y3MutArray removeAllObjects];
[y4MutArray removeAllObjects]

}

NSArray * xCells = [xValues cells];
NSArray *yCells = [yValues cells];

b

float x[10],y[10][10],sum,p,temp;
int 1,j,k=0,f;
float fact(int);

for(i=0; i< [maxDataPoints intValue]; i++)

{

// Read the values from our matrix.

x[i] = [[xCells objectAtlndex:i] floatValue];
[xValuesMutArray addObject:[NSNumber numberWithFloat:x[i]]];

y[k][1] = [[yCells objectAtlndex:i] floatValue];
[yValuesMutArray addObject:[NSNumber numberWithFloat:y[k][i]]];

}

p = [xValuelnterpolatedTextField floatValue];
if (p=10)
{

[self alertValuesMissing];
return;

}

for(i=1;i<[maxDataPoints intValue];i++)
{
k=i;
for(j=0;j<[maxDataPoints intValue]-i;j++)
{
YOI 1=y - TG+ 1-yl-1GD/(x[K]-x[]);
k++;

}
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}

printf("\n \n");
printf("\n x()\t y()\t yl(i) y2(1) y3(4) y4(1)");
printf("\n \n");

for(i=0;i<[maxDataPoints intValue];i++)

printf("\n %.3f",x[i]);
for(j=0;j<[maxDataPoints intValue]-i;j++)
{
ifg=0D{
[vIMutArray addObject:[ NSNumber numberWithFloat:y[j][i]] ];
}

else if j ==2) {
[y2MutArray addObject:[NSNumber numberWithFloat:y[j][i]] ];

H
else if  ==3) {
[y3MutArray addObject:[ NSNumber numberWithFloat:y[j][i]] ];

¥
else if j ==4) {

[v4MutArray addObject:[ NSNumber numberWithFloat:y[j][i]] ];
¥

printf(" ");
printf(" %.31",y[j1[1]);

printf("\n");
H

1=0;
do
{
if(x[1]<p && p<x[i+1])
k=1;
else
i+t
twhile(k !=1);
f=i;

sum=0;
for(i=0;i<[maxDataPoints intValue]-1;i++)
{

k=f;

temp=1;

for(j=0;j<isj++)

temp = temp * (p - x[k]);
kt++:

2

}

sum = sum + temp*(y[i][f]);
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printf("\n\n f(%.2f) = %f ",p,sum);
[yValuelnterpolatedTextField setStringValue:[NSString stringWithFormat:@"%If",sum]];
// Add nil values so as to match the yValuesMutArray capacity.

for (int 1 = [yl MutArray count]; i < [yValuesMutArray count]; i++)

{
[ylMutArray addObject:[NSString stringWithFormat:@""]];
H
for (int 1 = [y2MutArray count]; i <[yValuesMutArray count]; i++)
{
[y2MutArray addObject:[NSString stringWithFormat:@""]];
}
for (int 1 = [y3MutArray count]; i <[yValuesMutArray count]; i++)
{
[y3MutArray addObject:[NSString stringWithFormat:@""]];
}
for (int 1 = [y4MutArray count]; i < [yValuesMutArray count]; i++)
{
[y4MutArray addObject:[NSString stringWithFormat:@""]];
}

[newtonsMethodTbView reloadData];

}

#pragma mark - Alerts
-(void)alertValuesMissing

{
NSAlert *alert = [NSAlert alertWithMessageText:(@"XpdApa"

defaultButton:(@"OK"
alternateButton:nil
otherButton:nil
informativeTextWithFormat:(@'"[Topokol®d eicdyete onpeio e&oywyng"];

[alert beginSheetModalForWindow:[self window]

modalDelegate:self
didEndSelector:nil contextInfo:NULL];

}

#pragma mark - TableView Data Source.

- (NSInteger)numberOfRowsInTableView:(NSTableView *)aTableView
{

return [xValuesMutArray count];
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}

-(id)tableView:(NSTableView *)tableView objectValueForTableColumn:(NSTableColumn
*)tableColumn row:(NSInteger)row

if ([[tableColumn identifier] isEqualToString:(@"x"]) {
return [xValuesMutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqualToString:@"y"]) {

return [yValuesMutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqualToString:@"y1"]) {

return [yl MutArray objectAtIndex:row];

b
if ([[tableColumn identifier] isEqualToString:@"y2"]) {

return [y2MutArray objectAtIndex:row];

if ([[tableColumn identifier] isEqualToString:(@"y3"]) {
return [y3MutArray objectAtIndex:row];

}
if ([[tableColumn identifier] isEqualToString:(@"y4"]) {

return [y4MutArray objectAtIndex:row];
}

return nil;

h
@end
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/!

/I AboutAppViewController.h
// NumericalMethods

/!

/I Created by Symeon Paraschoudis on 6/26/13.
/!
/!

#import <Cocoa/Cocoa.h>
@interface AboutAppViewController : NSViewController

@end
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/!

/I AboutAppViewController.m
// NumericalMethods

/!

/I Created by Symeon Paraschoudis on 6/26/13.
/!
/!

#import "AboutAppViewController.h"

@interface AboutAppViewController ()

@end

@implementation AboutAppViewController

- (id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle *)nibBundleOrNil

{
self = [super initWithNibName:nibNameOrNil bundle:nibBundleOrNil];

if (self) {

// Initialization code here.

}

return self;

h
@end
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