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Evxaplotieg

Apywcd, evyopiotd Bepud tov emPBAémovta Kabnynt pov kvplo AikiPidon Axpita
YL TV EUTIGTOGHVN oV £0€1E€ 6TO TPAOSOTO oL, TNV apéplotn Ponbdeta, KabBodnyn-
o1 Kol VTOSTNPIEN TOV G€ KAOE PAOT EKTOVNONG TG TOPOVGOS SUTAMUATIKNG, KOOMC
KoL yloL TV guKoupio Tov Hov £6moe v aoyoAndd pe £va T0G0 evOlaPEPOV Kol GUY-
Ypovo BEpa.

Evyapiotd modd v kabnyntpid pov Acmoacio AacKOAOTOOAOL Yol TV T TOL OV
éxave vo avalapel Tnv enifreyn ¢ SOUTAOUATIKNG LOV EPYACTag.

Evyopiotd to onpovpyo g Pipiodnkng Giac kot vmoAoylotikob cuoetipotog Xcas,
Bernarde Parisse yio v kaipto fofeid tov mov d1evkOAvve KOTd TOAD TNV TEPAT®-
o1 NG TOPOVGOS EPYAGLOG.

Oa NBera va EVYAPIGTHC® EMIGNG TNV OKOYEVELL LLOV Y10 T CUUTAPAGTOCT] KoL VITO-
omp&n tovg TOG0 Katd TV ekmdvnon g epyaciog 0G0 Kol KOTd TN SLUPKELL TOV
OTOVOADV LLOV.

Téhog, opeihm éva peyddo evyaplotd oTovg eidovg kot cupgottntés Keyayid Xmopi-
dwva kot TlePerexion Kovotavtivo yuo m PBondeta kot vrostpiEn tovg 1660 Kotd
™ 018PKELD TOV GTOVOMV LoV 0G0 Kot 6 BEpata e TNV Tapodco SUTAMUATIKY EPYO-
clo.

Xacakog Xmoupidowv

Bohog, 2012
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Mepiinym

Yxomdc avtng TG epyociag eivon M mapovoioon g 10S epapuoyng “Linear
Algebra”, m omoio TpaypatedETOL AELTOVPYIEC TNG YPOUUIKNG AAYEBPAS TTOV AUPOPOVV
Voo poTo, TIVOKES Kot EEIGMOELG.

Apyikd, ovagépovue mapOUoleg eQapuoyEG mov vapyovy yo. I0S aAAd Kot
yo. To Agttovpyikd Android, e€gtalovtog Tig d1PopEC Kat TIC OUOLOTNTEG G TPOG T
OKN poG epapproyn. Akolovlwe, Tapovcstalove Ta EPOSI0. Kol TIG YVMOGELS TOV OTOLL-
teiton va dtaBétel kaveic yia vo acyoAndei ue v avantoén epapupoydv yo i0S.

211 cvvEEL, TEPVAOVTOS amd TO BempnTikd 6KEAOG TG TaPOVGAS EPYAGING G
avtd mov eivan GYeTKO e TOV TTpoypappatiopd, eEetdlovpe Bépato oyeTikd pe v
VAOTOINGT TO®V AELITOVPYIDOV TNG YPOUUUIKNG GAyeRpag o mepiPdirov 10S. TTapovoid-
Covpe ovvomtikd Bépata mov apopodv 10 Aettovpyikd cvotnua I0S dmwg 1o 10S
SDK, 1o mepiBairov avamtuéng i0S gpappoydv (Xcode) Kot TNV ovIIKEWEVOSTPAPT|
yAdooo mov ypnotponoteitar oto 10S, Objective — C. 'Epgoon divetar otnv mepypa-
oN ™C¢ pabnuotikng PiPprodning Giac, v omoia ¥PNGIULOTOIOVUE Y10, TIG TPAEELS
ypappkng diyefpag. Télog, mapovsidlovpe avaAVTIKA TIG AELTOVPYies Kot TN OlEmaL-
ON TG EPAPLOYNG HOGC, VO Tapabdétovpe Tmg pmopet va emektadel kot va Pedtimbel n
EPAPLLOYT HOG GTO HEALOV.

Aégearg Kherona:

ypouukn dAyeppa, i0S epappoyn, Giac
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Abstract

The purpose of this work is to present the iOS application “Linear Algebra”, which
deals with the linear algebra operations on vectors, tables and equations.

Initially, we mention similar applications for iOS and for the operating system An-
droid, examining the differences and similarities compared with our application. Sub-
sequently, we present the skills and knowledge one must possess in order to develop
applications for iOS.

Moving from the theoretical part of this thesis to the programming — related,
we examine issues concerning the implementation of the linear algebra operations in
i10S environment. We briefly present iOS — related subjects like the iOS SDK, its de-
velopment environment (Xcode) and the object — oriented programming language
used in iOS, Objective — C. Emphasis is placed on the description of the mathematical
C++ library Giac, which we use for the implementation of the linear algebra opera-
tions. Finally, we thoroughly present the features and interface of our application,
while we cite future improvements and developments for our application.

Keywords:

linear algebra, iOS application, Giac
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Etcaywyn)

AVTIKEILEVO TNG TOPOVGOG SIMAMUATIKNG Epyaciag ival 1| mapovcioaon g I0S &-
eappoyng “Linear Algebra”. H epappoyn avtn, mov avartdydnke yio cvokevég iPh-
one kat iPad, ypnoponotlel mg pabnuatikd vroloyiotikd wvprve t C++ Bifiiodnkn
Giac, n omoia givan emiong 1 Paon Tov GVOTANATOC VITOAOYIOTIKNG AAyeRpag (Com-
puter Algebra System — CAS) Xcas. H epappoyn vAomotei Aertovpyieg g YpOUUIKAG
dAyeBpog Tov aPOoPOoLV SAVOGLATO, TIVOKES KOl ETIAVGT] GUGTIILATOG EEICMGEMYV,
KoA®vTog cvvaptioelg g Giac.

270 TPOTO KEPAANLO TNG EPYACIAG AVAPEPOVILE EPOUPLOYES LE TOPOLOLO OVTL-
KEIUEVO [E AVTO TNG EQPAPLOYNGS HOC. APy TopOoVGLALOVLLE TIC TTO SNUOPIAEIS €-
QoppoYEC Yo I0S Kot avapEPOVLE GUVOTTIKA TANPOPOPIES Y10 VTES, EVE ToVilovpe
o€ TL O1PEPOLVV OO TN SIKY| HOG, TAPABETOVTOC, GT GUVEYELD, TITAOVS EPAPUOYDV
y1o. To Aettovpywkd Android.

210 6e0TEPO KEPAALO TaPOoVSIdovpe To VTOPaBpo Tov TPEmeL VoL StabETEL
KaVelG Yo va pmopei va aoyoAnOel pe tnv dnuovpyio epappoydv yio i0S. Evdeucti-
K6, OVOPEPOVE TIC YVADOELS TPOYPOUUATIGHOV KOL TNV EE0TKEIMOT LE TNV AVTIKELLLE-
VOOTPEPELX, KOOMG Kol PLe To EpYOAEiR OVATTUENS TETOI®V EPAPLOYDV.

To tpito kepdarato apopd Oépato oyetikd pe to Tepipdirov i0OS 6mwS ot ov-
okevég 10S, 1o 1810 T0 Aettovpyikd ovotnua i0S, to I0S SDK (ue v Objective — C,
TNV AVTIKEWWEVOGTPOPT YADOOO TPOYPUUUATIGHOD 6TV omoia avarntuccovtal I0S
EQUPLOYEG) KabmG kat To mepPdAlov avamtuéng iI0S gpappoymv, Xcode kot tov on-
LLOVTIKOTEPOV EK TV £PYAAEI®V OV TPOSPEPEL. AkorloVOmC, e€etdleton 1) C++ Pi-
BAobnkn Giac, mov amoTeAEl TOV VITOAOYIGTIKO TVPTVE TNE EPAPUOYNC KO 1] OTTOiaL
TPOCPEPEL GLVOPTNGCELS Y10 TIG AEITOVPYIEG TNG YPAUKNG OAYEPPOAG TOV pmopel va
EKTEAECEL O YPNOTNG.

270 TETOPTO KEPAANLO YIVETOL AVOAVTIKT TOPOVGIOOT] TV TPOGPEPOLEVOV
AELTOVPYUOV KoL TNG SIETAPNG TNG EPOUPLLOYTNG.

270 TEUMTO KEPAAMIO KAVOLLLE 10 LUKPT] OVOLPOPA GTOL OPEAT] TTOV OLTOKOLE-
oape dovAevovtag TNV Tapovca epyacio Kot mapabétovpe TOS propel vo emextabel
N €QOPUOYT 6TO HEALOV Kot Vo PeATiwOEL.

Y10 téhog G epyaciag umopet va Ppebel mapdaptnua dnov mapatifetor evoet-
KTIKOG KMOKOG TNG EPAPUOYNG.
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KepaAaio 1°

YXETIKEC EQapUoOYEC
E@apuoyec o€ iOS

Katd ) dudpkeia ekmdovnong tng mapovcog epyaciog, n etaupeio “Wolfram Research”, 1dpv-
g Kol Tpdedpog g omoiog sivar o Stephen Wolfram (dnuiovpydc tov Mathematica), xv-
KAopopnoe po mapduoto epapuoyn pe t okl pog. H epapuoyn ovopdleton “Linear Alge-
bra Course Assistant” kot tpéxet og iPhone, iPod Touch kot iPad (swova 1). ZyetiCeton pe
TPAEELG YPOUUIKNG GAYEPPAG, OTMG aplOUNTIKY TIVAK®VY, O10TIUEG Kol 1010010vOcHATA, K.,
Ommg ka1 M KN HoG EQAPHOYN, HE TN dtapopd OTt pEig xpnoorolodue ) Pipiodnkn Giac
KoL TIG ouvapTNoElg TNG. Na onueidcovpe 0Tl 1 bl eTatpeio Exel Pydretl fondnrtikéc epappo-
YEC Kot Yo, GAAL OO AT, OTTMG GTAUTIGTIKY, GAYERPA, PVGIKN KO UIYOVIKT].

) Apxikr 086vn B) Eloaywyn SLavuopatwy yla uTtoAoyL-
OUO e€WTEPLKOU YLVOUEVOU

Ewkova 1: H epappoyn “Linear Algebra Course Assistant”

Mo 6AAN g@appoyn mov ypnoiponolel ko avty ™ Piprodnin Giac givar n “PocketCAS”
(ewova 2), g etoupeiog “Eurocomp”. H gpappoyn avth ivol pio VITOAOYIGTIKY LYoV Kot
pio omd T ONUOPIAECTEPES Kol TANPECTEPES EPOPLOYES aTOD TOL €idovg. H gupeia yrapo
TOV AELTOVPYIDV OV TPOCPEPEL, OUMG, TNV KOOIGTA apKETA dVOYPNOTN KAl OTOLTNTIKY GE
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VITOAOYLIOTIKOVG TOpovG. H epappoyn pog amotelel éva vTocsivoro avtic, Kobme e&etdikede-
Tal 6€ TPAEEIC YPOUUIKNG AAYEPBPOG, TPOGPEPOVTAS L0 TTLO PIAIKT] SIETAPT| GTO YPNOTN.

o) YItoAoyLlopog nuLtovou B) Eloaywyn oslpag taylor

Ewova 2: H epappoyn “PocketCAS”

Téhog, GAreg dVO epapoyég mov Bo umopovcay vo. avagepBotv givar 1 “HiCalc PRO” (g1kd-
va 3) tg PPCLINK Mobile Software kot 1 “Calc Pro” (ewoéva 4) tng Panoramic Software
Inc. Avtéc glvar katd kOPLo AOYO EQAPUOYEC Y10 VITOAOYIOTIKEG TTPAEELS, U KAmoleg EMmpo-
o0eteg duvatodtNTES, OTMG EMiAVOT EEICDCEMY.

Ewkova 3: H epappoyn “HiCalc PRO” Ewoéva 4: H ebappoyn “Calc Pro”
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E@apuoyec o€ Asrtovpyitko Android

10 Aertovpyikd Android vapyel peydin mokiMo EQUPUOY®V Kol TOAAEG KAUGIKEG aptOLo-
punyovég (calculators), opmg epapuoyés mov e€edikedovtal ot Ypauky dAyeppa, Om®g M
“PocketCAS” kou n ““ Linear Algebra Course Assistant” wov avoQEPOLE GTNV TPONYOOUEVT
evotnta dgv vdpyovv.

Mropovpe va avapEPOVLE OTL VTTAPYOLY EQOPLOYES — BonONOTA Y10 KOTOVOTOT EVVOIDY TNG
YPORMKNG GAYERpaS, OMOG TOVG mivaKes, Ta 1010dvOicHaTA Kot opfokavovikd dtovicuota
v Topadetypo. Tétowov eidovg eivar 1 “Linear Algebra Study Guide” (swdva 5) xor M
“Pocket Linear Algebra Tutor” (eikdva 6), o1 omoieg, pdAiota, dev drotibevial dwpedy 6TOoVG
YPNOTEG.

Ml & 3:08Pm

Linear Algebra
2r4+y—z=38 (L)
3z —y+2z=-11 (L)

—2r4+y+2:=-3 (L) [l

The algorithm is as follows: eliminate x
from all equations below L, and then

eliminate yfrom all equations below L;.

This will put the system into triangular
form. Then, using back-substitution,
each unknown can be solved for.

In our example, we eliminate x from L,

3
by adding L1 Ly, and then we
eliminate xfrom L3 by adding £, to Ls.
Formally:

3
Lg + §L1 — Lg

Ewoéva 5: H epappoyn “Lin- Ewkova 6: H epappoyn “Pocket Lin-
ear Algebra Study Guide” ear Algebra Tutor”

H uévn epappoyn oe Aertovpykd Android mov
KOADTTEL HEYAAO HEPOG TOV CVTIKEWEVOL TNG YPOLLLUKNG
GAyeBpag, OAAG KOl TOV AETOLPYIOV NG EQUPUOYNG
nog, givon n “Matrix Calculator” (swova 7) tov ypnot
Sangsin An, n omoia &gt pia £xdoon mov dlartifeton
dmpedv kol pio oty Tl tov 3,88 Euro, ue mv mpmdt
va €xet onuewwoetl 1000 — 5000 petapoptdoelg 610 Sid-
otua and 19 Maiov éwg 19 Iovviov 2012. Mg v ¢-
(OPLOYN OLTY, EKTOC TOV CLVNOIGUEVOV TPAEEDY OTTMG
gbpeon avToTPOPOV, 0pilovcag Kal WI0TIUOV, UTOPEL 0
ypNno¢ va Kavel mopayovioromoels (Cholesky, LU,
QR) xau emidvon ypopukov eEichoemy. Nao onpeim-
ooVUE OTL OAQL T TOPATOV® EIVOL YOPOKTNPLOTIKA KO
NG EPOPUOYNG TOL VAOTOLOVLE GE CUTY| TNV EPYOTIL.

Ewkova 7: H epappoyn “Matrix
[14] Calculator”



KepdAaio 2°

OzwpnTiKO Yo abpo

I'VWOELS TPOYPAUUATIG OV

INa va viomomoet kKémo1og pio EQapLOYn GOV QVTH TG TAPOVGAS EPYAGING, Elval amapaitnto
va etvol £0IKEIMUEVOG LLE OPOVG UVTIKEYUEVOOSTPEPELNS, OTMS KAAON, avTiKEipEVo, nebddovg,
K.G. Kot va EEpEL KAmolo YAMGGO TPOYPOUUATICUoD TTov gival Baciopuévn ot C (C, C++, C#,
Objective — C). To mpdypoppa GTOVIOV TNG GYOANG HOG HaG OIVEL TV EVKALPIO. VO OTTOKTN -
COVUE TO TAPOUTAVD €POOL0, KAODS ddaockopacte T YAdooo C 6to TpdTO €EAUNVO Kot TNV
OVTIKEYEVOSTPOQT YA®GGa Java ato devtepo e&aunvo Tov mpdTov £tovg. Eniong, moAdd po-
ONUaTO ETOUEVOV ETOV OTUITOVV TIV TEPULTEPD EVOGYOANGCT| LUE QVTEG TIC YADCOEG TPOYPOLLL-
LOTIOUOV, YEYOVOG OV TPOGPEPEL TO TPOYPOUUUATIOTIKO VIOBadpo Yo vo. acyoindel koveig
pe v avantuén epappoyadv o i0S.

E€owkeimon pe tTnv Objective - C kot To Xcode

H Objective — C givar (o avTIKEEVOSTPUPNS YADGSO TPOYPUUUTIGHOD, TapakAadt g C
YADOOWG, Kot poG emTpénet va, opilovpe KAAOEIS Kot avTiKeipeva. Av KAmolog dlo0étel yvd-
OELG OVTIKEEVOSTPOPODS TPOYPUUUOTIGHOD EVKOAN, umopel vo eEokelmbel ue ) yAdooa,
apkel vo TpocéEet o onpavTiky g dwpopd: n Objective — C TpospEPEL PNYAVIGLLOVS Y10
Slayeipton g pviune.

To Xcode givan 10 mepifddrov avantvéng spappoydv yuo to i0S. Kdnoog mov dia-
0¢teL vmoroylot g Apple Inc. givor ToAd mOavo vo o Yvapilel Kol va To EYEL ¥PNCIUOTOL-
noet. Oa avaeepbodue avarvtikdtepa o€ owtd Kot oty Objective — C o enduevn evomra.

[Ipocmmika, dev €y Mac vroioyiot, oev giya acyoAnOel pue avt) ™ YA®GoH Kot
mBavov vo pov NTav dVGKoAo va T Hdbw HOvog LoV Yo Vo VAOTOC® EPOPLOYES OV VO
tpéxovv o 10S cvokevéc. H gvkaupio mpoékvye dtav dnuiovpynbnke otn oyoAr pog éva
Kovouplo pabnuo oe TAaiclo €01KNG epyaciog, To omoio Oa giye o¢ avTikeipevo Ty avamtv-
&n epappoyav og i0S. Eniéyovtag avtd to pabnuo, £yd Kot GALOL GLUEOITNTEG pov, pBaple
Yo TPOTN Popd og emapn e v Objective — C kot T0 TPOYPAUUATIOTIKG Epyoleia Tov 10S
KOl KOTOOKEVAGOE TNV TPATY HoG papproyn yia iPhone, akoiovBdvtag dtarécelc Tov Tave-
motpiov tov Stanford. ‘Etot, anéktnoa epmeipio mov Ba pov enétpene va emAém v ma-
POVGO SITAMUOTIKY EPYOTIOL.
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KepdAaio 3°

[MepiBairov Epyaciag

To Asttovpyko cvotTnna i0S

To i0S givar to Unix-like Aettovpyikd cvomua yo tig eopntég cvokevég g Apple Inc. T
OTLYUN TNG GVYYPAPNG avTg TG epyaciag (Iovviog 2012), o1 i0S epappoyég oto App Store —
TNV TAATEOPUO GLYKEVTIP®ONG Kot dtopoipacng 6Awv Tov i0S epoappoyov — Eemepvodyv e
apBpd 11 650.000, o1 omoieg cuVOALKA £xovv petagoptmbel mhve amd 30 dicekaToppidpla
eopéc. H televtaio éxdoon tov 10S (wg tov lovvio tov 2012) eivan to i0S 5.1.1., evéd oT0
WWDC (Worldwide Developers Conference) otic 11 Iovviov ava-kowvaddnke kot to i0S 6.

To User Interface (UI) Tov i0S, 1 aAldg diemapn xpnotn, fociletar 6Tov dueco yet-
PLoUO amd TO YPNOTN KOl KAVEL XPNOT| YEPOVOULDV TOAAATANG apng (multi — touch gestures).
H oAAnAenidpaon pe to xpnotn mepiAapfaver xelpovouiec 0Tmg swipe, tap, pinch ko reverse
pinch, evd pepucég epapuoyég ekpetailevovron ecotepikd  hardware yapoktnpiotikd TV
GLOKEVAV OTMG TO EMTAYVVCIOUETPO 1 TO YUPOOSKOTIO, TPOPAETOVTOG EOIKES AVTIOPAGELS OE
KWINGOELG OTMG TNV TEPIGTPOPN 1] TO ATOTOUO KOOVNLLO TNG GUGKEVNC.

>10 10S vrdpyovv 4 abstraction layers, dniodn oTpd-
OELG QPAIPESNC, TTOV «KPVPOVVY TIC AETTOUEPELEC TNG VAOTOI-
nong deopwv Aettovpyidv tov: 1o “Core OS Layer”, to
“Core Services layer”, To “Media layer” ka1 1o “Cocoa Touch
layer” (ewova 8).

Ewkova 8: i0S abstraction layers

YUoKeVEGiOS

Yvoxrevég i10S (10S devices) etvar o1 cuokeLEG OV Exovv oyediootel and v Apple Inc. kot
tpéyovv to Unix-like Aettovpykd cvotua i0S. X1 cvokevéc avtég meptloufavovtol to
iPhone, iPod kot iPad (swova 9). Ot cuckevég 10S Asttovpyodv g @opnrtoi media players
kot Internet clients, evd dtabétovv kat hardware yopaktnpiotikd 6mmg Retina Display, 006vn
TOAMOTAN G 0N G, EmttayvveldueTpo (accelerometer), yopookodmio (three — axis gyro). Xta Po-
oK@ hardware yopakInploTiKd T0Vg TEPILOUPAVOVTOL IGYVPOG ENEEEPYOCTNG APYLITEKTOVIKNG
ARM, povada 3D ypagikav, GPS sensors, Wi-Fi, Bluetooth.

H avapaduion tov vadpyovtog AEITovpykod GUGTAHKOTOS ival o €0KOAN S1ad1Kacio Tov
npoypatonoteitan péoa amd to iTunes. H Apple avapaduilel to hardware tov npoidviov g
ePLodIKA KABe VEO HOVTELD €lval YVAOGTO G «YEVIAY. MEypL TN OTLYU TG SLYYPAENS TNG
napovoag epyaciog Exovv vapéel évte yeviég iPhone, téooepic yia to iPod Touch kot dvo
yw o iPad.

[16]



a) iPhone 4S B) iPad 2 v) iPod Touch 4g

Ewkova 9: Juokeuég i0S

To i0S SDK

To iOS SDK (Software Development Kit) givor o «epyaietoffkny» avamtoéng Aoyiopukod
mov dnovpynoe n Apple Inc. yio v avantvén Aoyiopkod yio to i10S. Tpéyel ndve og Mac
OS X kot emTpénel 6TOVG TPOYPUUUATIOTEG T dNULovpYia epapuoy®dv yia tig I0S cuoKevEs,
Kabmg Kot Tov EAeyyd TOVG GE TPOGOUOIMTEG TV cuokevdv avt®dv (iPhone kot iPad Simula-
tor). To mepiBdArov avantuéng Aoyiopkov iOS givar to Xcode, To omoio Oa eEgtdioovpie ava-
MTiKa oty emopevn evotnta. H tedevtaia éxdoon (€mg tov Iovvio 2012) givar to i0S 6 SDK
(beta), evéd 1 tehevtaia Tov Xcode givar to Xcode 4.5.

Objective - C

O1 gpappoyéc v Tig i0S cLOKEVEG YPAPOVTOL OTNV AVTIKEWLEVOSTPOPT] YADGTO TPOYPOULLLLOL-
Tiopov Objective — C, evd glvar epiktog ko o mpoypappotiopds o C 13 C++ yo opiopéva
otoyeia pog epapuoyns. H Objective — C givar awoetnpd vrepotvoro e C* onotoonmote C
npoypappe etvor dSvvatd va petayrotriotet pe évav Objective — C petayAottiot Kt eniong
elvar ikt N elcaymyn C kddwko péca o pia Objective — C kAdon. Emiong, ivat duvath n
avaién kot tov Ipov yhoooov (C, C++ ko Objective — C), pe To suvévacpd tovg va givat
Yvwoto o Objective C++. Tn péBodo avth axolovBioape Kot GTNV avATTUEN TNG EPAPLLO-
MG noc. AkoAovBoly GUVOTTIKEG TEPYPUPEG OPICUEVMVY OO TO, TTLO GTLLOVTIKG, XOPOKTNPL-
otkd g Objective — C.

Messages

To povtédho avtikeyevooTpapos Tpoypappatiopov e Objective — C eivan facicpévo otnv
OTOGTOAY UnvuudTev (message passing) 6€ oTiyloTLUT avTikelwévoy. H amoatoAr unvoua-
T0G ovTIKOO10TA TIG KANoELg HeBOd®V/GUVOPTNCEDY TV GAL®Y YAOGGHOV TPO-YPOUUATICHLOD.

Interfaces & implementations

H Objective — C amartei 1 Sniwon (interface) ko 1 viomoinon (implementation) pog kKAGong
va Bpiockovial 6g Yoplotd SnNAouéva umiok kddwka. Katd coufoaocm, to interface tomobetei-
tan o€ €va header file, evd 1 vAomoinomn e apyeio kK.

[17]



Protocols

Ta Tpwtdkorra (protocols) dnidvovy pebddovg mTov uropodv va vAomomBody and omoadn-
mote KAAoN.

Properties

Ta "properties” eival yapokTnploTIKd NG avabempnuévng ékdoong g Objective — C pe 1o
ovoua Objective — C 2.0 Kot 0VGLOGTIKG OTOTELODY GUVTOKTIKT S1EVKOALVGN Yiol TN dSNA®GON
Kot dlayeipton instance variables (LeTAPANTOV GTLYHOTVLTOV).

Reference Counting

Emiong yopoaktnpioticod tng Objective — C 2.0 (kor tov i0S cvykekpiéva), to "reference
counting”" eivol £vag unyavicrog dtayeiplong Lvnung Tov YPNCILOTOLEL LETPTGELS AVAPOPDY
O€ OVTIKEILEVE Y10 TNV ATOOEGILELGT TOVG OTOV JEV VTAPYOLV T GAAES OVOIPOPEG GE OUTAL.

Cocoa

Ta Cocoa ka1 Cocoa Touch Frameworks amotelovvior and PipAiodnKeg, aviikeyevootpoen
APIs kot runtimes kot givar mAnpwg evoopatopévo 6to Xcode. O cuvdvacpog Tov epyorei-
v tov Xcode (60mmg o Interface Builder) pe tnv Objective — C kot 1o Cocoa API emitpénovv
NV €0KOAN Ko ypryopn dnuovpyio vyning modtntag epappoydv. Aglo avagopdg ivol to
MVC (Model — View — Controller) poviélo oyedioong mov ypnowuonolel to Cocoa (ekdva,
10). Ta "models" evBvrlakdvoovv Ta dedouéva Tng ePapuoyne, gvbovn tov "Views" etvar n
OTEKOVIOT) TV dedopévav autdv evd ot "Controllers" Aeitovpyobv wg pecorafntéc petaln
TV 600. AVTOG 0 SLOYOPICUOC TOV KOONKOVTOV ENLTPETEL VO, YIVOVTOL EDVKOAITEP O GYEDLO-
oulo¢, M vAomoinon kot 1 cuvtpnon Tev epapuoydv. O Interface Builder, to epyaieio oyedi-
aong GUI tov i0S epappoydv, kavovtog xprion tov MVC poviéhov, emtpénel 6Tov Tpo-
YPOUUOTIOTH VO eMKeEVTP®OEL oty «oym» (View) wo epapuoyne yopic vo ypeldletol cvy-
YPOAPT EMTAEOV KAOOIKAL.

Ewkova 10: To MVC povtélo oxeblaong
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Xcode

To Xcode givat pa covita gpyodreimv amd v Apple Inc. yio v avantuén Aoyicpukon yio ta
Mac OS X «ai i0S. Amotedel, OmO¢ Tpoavapépaps, o mepBUALov avATTLENG EPAPLOYDV
vy to i0OS SDK. Akoho0B®G TEPLYPAPOVHE GUVORTIKG UEPIKA OO TOL 7O GMUOVTIKG
epyaieia mov Tpocpépel o Xcode yio v avamtoén Aoyiopiko.

Xcode IDE (Integrated Development Environment)

To Xcode IDE amoteiei 10 mpoypoppatiotikd nepipdiiov g covitog Xcode. Emtpénet
oLYYPAPY KOIKA, 0PYAvOGT TV Projects, dtacvvdeon pe dhia koppdtio tov SDK kot g
ocovitag Xcode (6mwg, my. to documentation 1 T spapupoyéc Interface Builder / iOS
Simulator), tn petoyAdtTion KOSKa, T POpTOON £QupUoY®OV ot I0S cuokevéc, T0 avEBacd
T00G oto App Store.

o) H Apxtkn 086vn B) Kupiwg meptpaiiov
Ewkova 11: Xcode 3

Interface Builder (IB)

O Interface Builder givair n epapuoyr g covitog Xcode mov enttpénet ) oyedioon tov GUI
(Graphical User Interface) uiag spappoync. H oyediaon tov Interface yivetow pe éva omhd
drag ‘n’ drop tov oviikelwévov mov emAéyovue o Kamowo mapdbvpo 1 uevol, evd
TPOCPEPETAL KOL 1) OLVOTOTNTO CUVOESNG OVTIKEWEVOY — egvepyeldv. Ta aviikeipeva
emAEyovTol amo pio BiprtodnKm

avtikeévov (Library) mov mpooeépst o

Interface Builder, evd n ene€epyacio tovg

kafiototon dvvaty pécm TOL  gpyaieiov

Inspector. To Interface g eeoppoyng

amofnkeveton omd tov IB w¢ éva "bundle”

(«dépa» opadomonuévev 0edoUéVmV) TOV

TePLEXEL TOL avTiKeipeva Tov interface ko Tig

peta&d tovg cuvdéoels. Ta aviikeipeva otd,

ot ovvéyew, apyeobetovvton og Xib (7

.nib) apyeia.

Ewova 12: O Interface Builder tou Xcode 3
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iOS Simulator

O i0S Simulator eivor évag mPOGOUOITAG TOV GLOKELMDV
iPhone kot iPad otov omoiov 0 TPOYPOUUOTIGTHS UIOPED Vo
doxdoel v epapuoyn tov. Ilpoceépel T duvatdtTnTa Vo
dovpe av to interface g epoppoyng pog Aettovpyel cwotd,
av ol «oyelgy aAralovv Omw¢ Bo E£mpeme OTOV 1 GLOKELT|
TEPLOTPEPETOAL, KL EMIGNG TPOGOUOLDVEL TIG YEPOVOLIES OPNG
KEVOVTOg Yp1|ON TOL TOVTIKLOV.

Ewova 13: i0S simulator

H BiBAoOnkn Giac

H Giac givar po dcwpedv pobnuotikr iAiodnkn ypouuévn oe C++, mov TpoceEPEL TOTOVS
KoL GUVAPTNGELG Y10 SVUPOAKEG aAyePpikég Tpdéelc. ATmotedel Tn PAoT Kol TOV VTOAOYIGTIKO
TLPNVOL TOV VIOAOYIGTIKOD OAYERPUKOD GLGTAUATOG YEVIKOD oKOTOL Xcas (Tov OLGLUGTIKA
elvar éva ypagiko interface — GUI — yia ) Bipriodnxn Giac). Anpovpydc g Biprtodning
kot Tov Xcas givor o Bernarde Parisse. [lepoitépm minpopopieg oyetikd pe ) Pipiodnkm, to
Xcas 1 To dnpovpyod tovg uropovv va fpefovv oty 16ToceAida Tov Xcas.

MeTayA®WTTION KAl EyKaTacTaon Th¢ Giac

H petaylottion e Glac oote va pumopei va ypnotpomombei anpockonta toco otov desktop
VIOAOYIGTH OOV £yve 1 avamTLEN TG EPaPLOYNC 060 kal o€ I0S cuokevéc NTov pio amd Tig
KOpleg SVOKOMEG TTOV EMPENE VAL OVTILETOMIGTOVY KATA TNV EKTOVNOT OVTHG TNG OUTAMUOTL-
kN epyacioc. [ tn debtepn dndikacio akoAovdndnike o dadikocio yvmoth ®¢ "Cross —
compiling” mov onuaivet T dNUOLVPYiC EKTEAEGILOV KOIKA Y10 SIPOPETIKT TAOTPOPUO OO
VT otV omoia «Tpéyxey o petayAwttiotic. To cross — compiling vy iI0OS cvokevég covi-
OTOTOL OT ONpovPYio KddKe Tov Bo uTopel vo eKTEAECTEL G€ EMEEEPYAOTEG APYITEKTOVIKNG
ARM, mov givar o1 ene€epyaotég Tov ypnoonotovy ot iI0S cvokevéc. Ta Pritata Tov oKo-
Lovondnkav yio to cross — compiling g Piprodnkne Giac aArd kot dGAlwv Bipriobnkmv
7OV €IVOL TPOUTOITOVUEVEG Y10 TN HETAYADTTION Kot gykatdotacn g Giac mapovsidlovron
oto Ilopdptnua A g Tapovoag epyaciog evad e£eTalovTol GUVOTTIKA Kol £VVOIEG CYETIKEG
ue to cross — compiling.

TNo ™ petayAdTtion. eykatdotacn kat ypnoiponoinon g Giac sivarl avaykaio va.
&yovv petoylmtriotel kot gykatactadel Tponyovpuévag opiopéveg Piprtodnies. Ot meptoco-
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TepeC amd ovtég eivan Bondntikég Pifiodnkeg (omwg ot ‘libconv’, ‘ncurses’, ‘gettext’ o
‘readline’) mov TPOGPEPOLY TEPIPEPELNKEG AELTOVPYIEG, TO MO CNUAVTIKO oNpEl0 OUmG gival
N Ymapén wag Pprodnkng apBuntikng peyding axpipeiag, ite mg GMP (Gnu Multiple
Precision arithmetic library) eite g tommath. Zta. tpdto otddio avamtoéng g ePaproyng
pag ywotav ypnon g GMP, eved oto tehid — 6Twg kol oty TeEMKR £KO00T| TG — (PNCLO-
momOnke n tommath. H televtaio éxdoomn g Giac avtn ) ypovikn givar n 0.9.8 (stable ver-
sion), oAAG Yo TV gpapuoyn ypnoonomnke n £ékdoon 0.9.5.

[Tépa and T1g Tpoamartovpeveg owtég Pipiodnkes, n Giac €xet ) dvvatdmta ato-
moinong emmAéov pabnuotikev Piprodnkmv, ol omoieg eivar TpoopeTikés. AvTég givar ot
MPFR, NTE, Pari, Cocoa, GSL ka1 tpoc@épovv, peta&d GAA®V, TPoy®PNUEVES aplOUNTIKEG
oLVOPTNCELS, TPAEELS MOAV®VOU®V Kol Peltioon omv ToybTNTO GE OPIGUEVES AElTovpyieg
(.. Paoeig Grobner). Ae ypnoonoOnke KATOW 0o OVTEG GTNV EQEOPLOYT LLOC.

TUToL kot ouvapToeg ¢ Giac

H Giac ypnoiponoiei ™ yAwooo C++, ene1dn ivol evkoAdTEPO VO, YPAYEL Kavelg adyefpikeég
TpaEelc ypnoponodvag tovg cuvnbiopévoug tereotéc ((+, -, T, kTh.) avtl va ypnoipo-
TOWGEL GUVAPTNGELS, KATL ToV KobioTatar eQiktd ot C++ pe v VIEPPOPTMOT TEAEGTAOV.
INo mapddetypa, 1 ékppacn a+b*x givar suvkoldtepo vo katavondel kat va tpomomomBel omod
mv ékepoon add( a, mul(b,x)). H C++ €yet, emiong, xopaKTnploTiké Kot AEltovpyieg Tov o1
EVKOADVOVV TOV TPOYPOUUUOTIoNO (o oxéon pe uia C Bifiiobnkn, yio mapdderyua) 6mwg &i-
voi T pevpata £16000v/e£6d0v (I/0 Streams) kar m Standard Template Library (STL).

H xAéon gen

H gen givar n yevikny kAGom oty Giac mov mapiotavel podnupotikd avtikeipeva (#include
<giac/gen.h>). TIpokerton mepi pog C évmong (UNion) mov amotedeiton ite amd «auecoy a-
vrikeipeva (int, double) ite and deikteg o€ mo mepimhoka avtikeipeva (AMoteg/ da-voouata,
pnroi N Tpaypatikol apdpol k.6.). O TpaypatiKog TOTOC (o LeTaPAnTc Thmov gen, yia mo-
paderypa “gen e;”, umopel va eokpiPmbel eAéyyovtag to medio type (to omoio givar THmOL
int), yia tapaderypo if (e.type==...).

Muo petafAnt tomov gen pmopel, petad dAlmv, vo sivat:

1. Axéparog apiBudg int:
a) umopei va eheyyBel g e€nc: e.type== INT _
b) Aqynm tung ypdeovtac: int i=e.val,
2. Ap1Budc kivntig vodiactonc dumAng akpiPeiog double:
a) umopei va ereyyBel g e€ng: e.type==_DOUBLE_
b) Aqym tymg ypaeovtag: double d=e. DOUBLE val;
3. Axépaiog peyaing axpipeiog:
a) umopei va ereyyBel g eénc: e.type==_ ZINT
b) Afqym tiung ypdeovtag: mpz_t * m=e._ZINTptr;
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Inuewwvoovpe 61t o throg MpPz_t eivar tomog g GMP” o avtictoryoc tommath tonog ei-
vor mp_int.

4.  Ap1Budg kivnig vodlacToAng neydang axpipeiog:
a) umopei va ereyyBel oc e€nc: .type==_REAL
5. Muyadikog apBpog:
a) umopei va ereyyBel oc eénc: e.type==_CINT
b) o avtictolog diytng deiyvel o€ 2 avtiKeipeva, TOTOV JEN: TO TPAYUATIKO UEPOC gen
realpart=*e._CINTptr; kot to @avtactikd uépog gen imagpart=*(e._CINTptr+1);
6. Atwdvvopa (vector — oty ovcia etvon pio Alotar):
a) upmopei va eheyydel wg e&ng: e.type==_VECT
b) o deiktng e._VECTptr deiyver otov thmo vecteur (cuvdvopo pe to std::vector<gen>).
TNo mapdderypa n éxepacn e._VECTptr->size() Oa ddoet to péyebog tov avtikeipé-
VoL — S10VOGHLOTOG,.
7. KaBoAiko dvopo/ovayvopioTiko:
a) upmopei va eleyydel og e€ng: e.type==_IDNT
b) o avtiotoyyog deiktng deiyvel otov Tomo identificateur: identificateur i=*e._IDNTptr;
[lepiocotepeg Aemtouépeleg umopovv vo. Bpebodv oto apyeio mmyciov KOOKA
giac/identificateur.h mov épyeton pe To mokéro g Giac.
8. ZvuPolikd avtikeipevo:
a) umopei va eleyyBel g e€nc: e.type==_SYMB
b) o avtictoyog deiktng deiyver otov Tomo symbolic: symbolic s=*e._SYMBptr; Iepio-
ootepeg Aemtouépeleg umopodv va Ppebodv oto apyeio giac/symbolic.h.
9. AlpapBuntiko (string):
a) umopel va  eleyybel g e&ng:  e.type==_STRING pe avtictoryo deiktn
*e.type==_STRING
10. Avtikeipevo — cuvaptnon:
a) umopei va eleyyBel g e€nc: e.type==_FUNC
b) o avrtiotorog deiktng deiyver otov tomo unary_function_ptr: unary_function_ptr
u=*e. FUNCptr. Ilepiocotepeg Aemtouépeleg pmopovv vo Ppebovv oto apyeio
giac/unary.h.

Xpnon gen constructors

Mo vo dnpovpynoovpe KATOW0 ovTIKEIHEVO TOTOL gen Bo TPEMEL VO KAVOLUE YPT|oT TMV
constructors tng kAdong gen. Or dnidocelg/Tpdtuma TV constructors owt®v Ppickoviar 6to
apyeio giac/gen.h. T'a mapddetypa, yio va amodnkevcovpe oe (o, petafinth tomov gen pe
ovoua “test” tov mivaka “[[2,3],[1,0]]”, évag tpodmog Ba tav o e€ng:

gen test(“[[2,3],[1,0]]7,0);

n
gen test = gen(“[[2,3],[1,0]]",0);

Ot mapomdve constructors onpovpyodv éva avtikeipevo tomov gen omd areap@untikd. H
Giac o&wbéter evoopotouévo parser mov oavayvopilet pobnpoatikég exkepdoels  amd
oAQopOUNTIKA OGTE Vo UTOPoHV Vo LETATPOTOVY 0KOAOVOMG Gg avTiKeipeva TOTTOL gen Kot
v ypnolworonbody oe dudeopec mpaels. Ymapyovv TOAAGV €100V constructors, mwov
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UITOPOVY VO dNUOLPYNOOLY OvTIKEUEVD, TOTOV gen omd tomovg int, double, polynome,
symbolic, identificateur, gen, k.. To debtepo Opioua OTIC TOPATAV® EVTOAEG €ivar pia
otafepd mov opilel To context tng Giac kot v omoia O€Tovpe ion pe ‘0.

Yuvapticelg ot Giac

¥ PPprlobnkn ¢ Giac, xdBe ocvvaptnon Bewpeitan Ot déxeTon pion woPAUETPO KOl
EMOTPEPEL oL GAAN, YPNOOTOW®VTAG Tov Tomo gen. Ov cuvaptioelg Adpfdvouy g
opiopata petafintés tomov gen (mwov pmopel va glvol TOAADY SLUPOPETIKAOV VIO — TUTMV
onwg int, double, polynome, symbolic kt).) ko emiotpépovy eniong gen. Av to. opicuata Tov
TPENEL VoL TEPACOVIE GE Ul GLVAPTNON givol TEPIGGOTEPO amd £val, TPEMEL TPAOTO VAL TA
tonofetoovpe oe pio AMota (tomog vecteur). Avtd pmopeil va yivel kdvovtag ypnon g
ouvvaptmong makevecteur() mov maipvel o¢ opiouata pio 1 TOPUTAVe HETAfANTEG TOTOL gen
Kot emMoTpEPEL o AMota (Vecteur) pe ototyeio ta opiopata ovtd. ZNUELOVOLUE TOG 1 Mot
ot €lval Kot 1 1010 YEVIKOTEPOL TOTOL gen.

Av yéyvoopue Yo Lo GUVAPTNOT Y10 VO EKTEAEGOVE KATOLOV VITOAOYIGUO, UTOPOVLE
va amevBuvBovpue oto documentation tov Xcas, piag kat Giac kot Xcas ypnoiuomolony Tig
01ec ouvaptoel pe e aEpdS TapoAlayuéva ovopaTa. Av T0 GVORO OVTHG TNG GLVAPTNONG
VIAPYEL, UTOPOVUE VO TNV KaAécovpe Tpochétovtag, cuvnbwmg, To Tpdbeua « » otV apyn
TOV OVOLOTOG, dNAOdN:

_nameOfXcasFunction(const gen &g, GIAC_CONTEXT)
OTOV 10 deVTEPO Op1oLo. BETovE TavTa, ‘0° 6TV EPAPUOYT UAG.
Enopévog, av 0éhape va PBpodue 10 péyioto kowo Swpétn tov oplBpuov 4 ko 12, Oa
umopovooue vo akolovOncovpe v e€ng dadikacio (VIGPYOLY PVCIKA TOAAOL EVAALOKTIKOL

TPOTOL Y10, VOl EMTOYOVLE TO {10 OMOTEAEGLAL):

e Bpiokovue v avtiotoyn cvvdptnon oto Xcas (uiag kol gkei To documentation
givar TANPEG). LTO TOPASELYLOL LLOG 1] cVVAPTNOT TToV Yhyvovpe givor 1 ged().

o  Yayvovue otov mnyaio k®dka wov meproufdvetar oto makéto ¢ Giac ya ™
ovvapmon _gcd. TIpdyupott, | ocvvapmon avty vadpyer kol meproufdvetor 6To
apyeio giac/usual.h. To mpdTumO TG GLVAPTNONG EYEL OG EENG:

gen _gcd(const gen & args, GIAC_CONTEXT);

o Anuovpyodue 2 upetafintég tomov gen ypnowomowwvrag C++ constructors (BA.
giac/gen.h), otig onoieg Oa. amodnkedoovpE TOVG aKepaiovg 4 Kot 12:

gen a = gen(4,0); I/ type : int
gen b = gen(12,0); /I type : int

e X1 ovvéyela Ttomofetode TIC peTafANTEG oVTEG G Lo Mot LEGM TNG GLVAPTNOTG
makevecteur() kot mepvape To anotérecpo O¢ Opopa ot cuvaptnon _ged(). Térog,
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OmoONKEDOLIE TO EMICTPEPOUEVO OMOTEAECUO, GE LU0 HETAPANTA TOTMOL gen pe 1o
6voua result:

gen result = _gcd(makevecteur(a,b),0);
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KepaAaio 4°

[Mapovoilacn TG EQAPUOYNG

[Ipoc@epopneveg AL TOVPYLEC

H epappoyn divel t dvuvotdtnTa 6T0 Xpnotn vo eKTeAEcEL Asttovpyieg TG I'pappukng Alye-
Bpag, Tov apopovv dtavdcuato Kot wivakes. Ot Aettovpyieg avtég yopilovtal oe TEVTE KOTT-

yopieg:

Mo

[Ipa&eic mov apopodv dlovdeoT
[Ipa&eic mov apopodv Tivakeg
[Mopayovtomomoeig mvaKkwmv
EriAvon ypoppikov eEicooemv

21N GLVEXELN, TEPLYPAPOVUE OVOAVTIKOTEPA TIG AELTOVPYieC KAbE Katnyopiog, mopadétoviag

KoL 70 Ovoua T¢ ovvaptmong tng Giac mov ypnoUonTocuLLE.

e 0,TL APOPA TNV TPATN KATIYOPio 0 ¥PNOTNG UWTOPEL VO VTOAOYIoEL:

Tnv andivt tiun evog dravoouatog (_abs)

Tnv evkAeideia (devtepn) vopua. evoc dravdouatog (_12norm)

Tn vopua pe 10 péytoto evog dravdouartog (1 evog mivaka) (_maxnorm)
To e€mwtepikd yvouevo d0o davoopdtov (_Cross)

To ecmtepikd yvouevo 6vo davvuoudtev (_dotprod)

To édBpotopa 600 dravvopdtonv (+)

To amotéheoua apaipeong 600 dtavvoudtov (-)

2116 Agrtovpyieg Tng 0e0TEPNS KATNYOPIG O ¥p1oTNG Hropel va vtoloyicet:

Tov avaotpopo evog mivaka (_tran)

Tov avtiotpopo gvog mivako, (_inv)

Tnv opilovoa evog mivaxa (_det)

Tov wivaxa mov poxvmtel faloviag 0 g pia 6THAT, COUPOVA e TN LEBOdO

Gauss — Jordan pe cuykekpiuévo ototyeio mg 0dnyo (_pivot)

Tnv 16N evog mivaxa (_rank)

Tig 1otpég evog mivaxka (_eigenvals)

Ta Wrodiovdopata evog mivaxo (_egv)

To cvluyf avaotpopo evog mivaxka (_trn)

Tig Moelg evog ypoppkod GuoTHHaTog eElc@oemv pe v avaywyn Gauss — Jordan
(_rref)

Tn Abon evog TpofANUaTog YPuuuIKoh TPOYPUUUOTIGHOD e0peong UEYIoTOL (1] EAA-
YLOTOV) ULOG GLVAPTNONG Xpnolpomoldvtag T uébodo Simplex (_simplex_reduce)
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o  Tov mupnva evog mivaxo (_ker)

e Tnv ewova gvog mivaka (_image)

e To iyvog evog mivako (_ckmtrace)

o To yopoktmpiotikd Tolvmdvopo evog mivaka (_pcar)
o To ywdpevo Hadamard dvo mvaxev (_hadamard)

o To dBpoicpo 600 mvakmy (+)

o To anotéreopa apaipeong dVo mvixkov (-)

e To ywbpevo dvo mvakev (*)

2mv tpitn katnyopio Agttovpyldv diveton 1 dvvatodotnTa v TapayovionomBel Evag mivakag
ue 11§ e&ng pebddovg:

e LU (lu)

o Cholesky (_cholesky)
e QR(qr)

e SVD (_svd)

o LLL (I

Téhog, otnv tekevtaia Katnyopia o ¥pMoTNg Wropel vo VITOAOYIGEL:

e Tn PBdon evdg xdpo Toapayopevo oo Evo 6OVoAo dlovuopdtov (_basis)
o Tn Abdon evdc cvotiuatog ypouukov sEicmoswv (_linsolve)

Ateta@1) ™S e@appoyng (Interface)

Ta kopo yapaxtpiotikd mov emdidéape yio tn demaon (Interface) g epappoyng pog givon
N amAdTNTA, 1 ¥PNOTIKOTNTO. Kol 1) KodoioOnoio. TToAAEG eQapproyEég TOV KUKAOQOPODY GTNV
ayopd, HEPOG TOV OMOI®MV TEPTYPAYOLE OTNV TPATI EVOTNTO, EVOOUATMOVOLYV TOAAEG AEITOVP-
viec og pia udvo epapuoyn, KedoT@vTog TV 0OGKOAN GTN YPNON GE UK QOPTNTH GLUGKELY|
neplopiopévou peyébovg 00ovng, ommg to iPhone. o avtd T0 Ady0, TpOcTAONGULE VO DAO-
TOUWCOVLE GLYKEKPIUEVEG AetTovpYieg OV apopovv Tov Topéa TG I'pappkng Alyeppog Kot
VO TIG OPYOVAOGOVUE KATAAANAQ, MGTE VO SIEDKOADVOVV T ¥PNoN TOLG G€ Eva Kivntd TnAé-
Q®VO.

Yy apykn 006vn ¢ e@apUoYNC VITAPYOVY TO EENG ovTIKEINEVD (CLYKEVTPOTIKG ppavifo-
vtot oty ikova 14):

1. M umdpa pe Tov TiTAO TN EPAPUOYNG OTO TOV® UEPOS TNG 000VNG, GLVOSEVOUEV
a6 éva info button mov eppavilel TAnpoeopieg yio avt o€ éva alert window av ma-
™0el.

2. Kovuni pe titho “Vectors” mwov, av matnbei, odnyet oty 0086vn “Vectors”, 6mov npo-
OQEPOVTOL AELTOVPYIEG TTOL APOPOVV TPAEEIC HE €va VLGN KOl TEPLYPAPOVTUL
TNV TPAOTN KaTnyopio T evotnrag 4.1.
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3. Kovuri pe titho “Matrices” mov, av matmbei, odnyei otnv 006vn “Matrices”, 6mov
TPOCPEPOVTAL AELTOVPYIEG TTOV AUPOPOVY TVOKES KoL TEPLYPAPOVTAL GTN OEVTEPT KO-
tnyopia g evotntoc 4.1.

4. Kovuni pe titho “Factorization” mov, av motnOei, odnyeil otnv 006vn “Factorization”,
OOV TPOGPEPOVTOL AEITOVPYIEC TTOL ALPOPOVY TTAPOYOVTOTOINGT TIVAK®V KOl TEPL-
yYpdpovtatl oty Tpitn Kotnyopia g evotnrac 4.1.

5. Kovuni pe titho “Linear Equations” mov, av matndei, odnysi otnv 006vn “Linear
Equations”, 6mov o ypnotg umopei vo emADeEL YPoppKEg eEIGMGELS 1) VO VTTOAOYIGEL
™ Bdomn evog xdpov (tehevtaio kKatnyopio g evotntog 4.1).

=\\ (=]
=r 1S

Ewova 14: H apxLkr 066vn tng edpapuoyng Lag
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Av o ypnotng oAAGEEL TOV  TPOGUVOTOMOUO 1TNG OULGOKELNG TOv, OAAACEL Kol o
TPOCAVATOAIGHOC TNG 000vNg ™G epappoyng noc. 'Etol, 1 006vn mepiotpépetal kot maipvel
™ popon ¢ ewovog 15. Emiong, oty ewovo 16 omewcovifetar 1o alert window mov
eppavifeton étav matncovpe to info button de&1d Tov TiTAOL TNG EQAPLOYTG LLOGC.

Ewova 15: H apyLkr) 066vn tng edapuoyng Hag Otav o Xprotng neplotpéPel To KvnTo Tou

Ewkova 16: UlAlertView pe kamoleg mAnpodopieg yia tnv
ebappoyr pag
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Hatdvtog o kovumi “Vectors”, o xpnotng odnyeitol oty 006vn Le ToV OpmdVVpO TITAO, 6TV
onoia vVapyovy To. eENC avTikeipeva (GVYKEVIP®TIKG eppavilovtal otny eikdva 17):

1. Muw pndpa pe tov titho “Vectors” 610 maved pEPOG TG 000vNg Kot £va Kovuml yio
TNV EMIGTPOPT] GTNV TPONYOVHEVT (OpYIKR) 006V.

2. Text field pe mpokabopiopévo keipevo “Enter a vector” kot cuvodevtikd info button
He 00Myieg Yo TN 0OTH €160y dovucpatog. Otov 0 ¥pNoTng AKOVUTGEL TV
Tov, gueovileTon TANKTPOAGY1O Y10 VO EIGAYEL TO SLAVLGHLA.

3. Kovurmi yw tov vmohoywopd g amdivtng Twnig tov 600évtog  StaviGHaTOG,
ouvodevopevo amd Eva info button yio TNV ELEAVIOT) CYETIKDOV TATPOPOPIDV.

4. Kovuni yw tov vmoloywopd e evkAeidelag (devtepnc) voppoag tov 00bévtog
davoopatog, ocvvodevduevo omd €va info button yi TV epEAVIOT GYETIKOV
TANPOPOPLDV.

5. Kovuni yio Tov vroloyiopod g voppog pe 1o péyloto Tov d08évtog S1ovOGLATOG,
Guvodevopevo amd Eva info button yio TV ELEAVIGT) GYETIKOV TANPOPOPLOV.

6. Kovumi pe titho “Two Vectors Operations” mov, av moatnBei, odnysi ot devtepn
006vn pe titho “Vectors”, 6TOV TPOGPEPOVTAL AELTOVPYIES TOV ALPOPOVY TPAEELG LE
600 SLOVOGLLOTO KO TEPLYPAPGOVTOL GTNV TPMTN Kotnyopia tng evotntog 4.1.

ELGT

Ewkova 17: H 086vn “Vectors” pe mpagelc mou
adopouv éva Stavuopa



Ewova 19: Epdavion alert window Ewova 18: Eloaywyn dtaviopatog

yla TNV eloaywyr Sltaviopatog Héoa ard To TANKTPOAOYLO
Ewova 21: Eudavion alert window Ewkova 20: H 086vn e To amoté-
pe mAnpodopieg Aeopa
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Av o ypnotng Ppiocketon 6t 006vn pe Titho “Vectors” Tng £1KOVAG Kol TOTNOEL TO KOLUTL
“Two Vectors Operations”, 0a Bpebel otn debtepn 006vn pe titho “Vectors”, 1 omoio, OU®G
TOL EMTPEMEL VO EKTELEGEL TPAEELG pe dV0 Staviopata. Xe avt TV 006vn vIdpyoLV Ta €ENG
avTIKEipeva (GUYKEVIPOTIKA eppavilovtol 6TnV ekova 22):

1.

WS

M pmdpa pe tov titho “Vectors” 610 mave péEPOG g 000vNng Kot éva KOUT yio
TNV ENIGTPOPT] GTNV TPOTYOVLEVT] 000V,

Text field pe npoxabopiopévo keipevo “Enter a vector”. Otav o ¥protng 0KOVUTHGEL
AV TV, EPPaVIiETOL TANKTPOAIYLO Y10l VOl ELGEYEL TO SIAVVGLOL.

Text field pe Tpokabopicuévo keipevo “Enter a vector ”. Otav o ¥poTng akov TR GEL
AV ToV, EPPaVIiETOL TANKTPOAIYLO Y10 VOl ELGEYEL TO SIAVVGLOL.

Kovprni yio tov vroAoyiopd tov e£@teptkol yvopévoy Tmv d00£vimv dtovusudtmy,
Guvodevopevo amd £va info button yio TNV ELEAVIOT) GYETIKOV TATPOPOPLADV.

Kovpni yio tov vmodoyiopd tov €0m0TEPUKOD YIVOUEVOL TV d00£VImV SlovucUaTOV,
Guvodevopevo amd £va info button yio TV ELEAVIGT) GYETIKOV TATPOPOPIOV.

Kovpri yuo tov vroloyiopd tov abpoicpatog twv 600éviav dtavuoudtov.

Kovpni vy Tov vmoAoyiopd Tov amoTeAEGLATOG TS apaipecns TV d0BEviav dlavy-
GLATOV.

Ewkova 22: H 086vn “Vectors” ylo mpaéelc pe Svo dtavuopata



Av amd Vv apykn o06vn, av o xpNoTNG TATHOEL TO KOLUmi pe titho “Matrices”, Ba Ppedel
oTNV OUOTITAN 000VT, M omoio TOV EMLTPEMEL Vo EKTEAEGEL TPAEEIC e Evav TIvOKa. X& VTN
™mv 006vn vtapyovv To ENG avTIKEideVa (GLYKEVTPOTIKA gpeavilovtal otny gikova 23):

1.

10.

11.

Mo pmdpo pe tov titho “Matrices” 610 TOV® UEPOG TNG 000V Kal £va KOVUT Yio
TNV EMGTPOPT] GTNV TPOTYOLLEVT (apytkY]) 006vT).

Text field pe mpoxabopicuévo keipevo “No. of rows”. Otav o ypHoTg oKOLUTHGEL
OV TOV, EPPAVILETAL TANKTPOAOYIO Y10 VO EIGAYEL EVOAV OKEPALO.

Text field pe mpoxabopiopévo keipevo “No. of columns” cuvodsvtikd info button.
Otav 0 ¥pNoTNg OKOVUTAGEL TAV® TOV, ERPAVIETAL TANKTPOAOYLO YO VoL EICAYEL &-
Vv aK€Pato.

Kovpuni yuo tov vroloyiopd tov avdctpopov mivaka, cuvodevopevo ond éva info
button ywo TNV ELEAVIGT) GYETIKOV TATPOPOPLADV.

Kovpni ywo tov vmoroyiopd tov avtictpo@ov mivake, cuvodevopevo omd évo info
button yia TNV EUEAVIOT] GYETIKOV TANPOPOPLAOV.

Kovpni yia tov vmoroyiopd g opifovcag tov d08évtog mivaka, cuVOSEVOUEVO ATO
éva info button yio TNV EUEAVION GYETIKOV TANPOPOPIDV.

Kovuni yuo tov vmoAoyioud tov wivaka wov mpokvmtel Palovrag 0 o pio otAn,
ocvoupova pe ™ péBodo Gauss — Jordan pe cvykekpévo ototyeio wg 0dnyd, cuvo-
devopevo amd Eva info button yio TV ELEAVION GYETIKOV TATPOPOPIDV.

Kovuni ylo Tov vroloyiopod g tééng tov d00évtog mivaka, GuvodeLOUEVO amd Eva
info button yio TNV ELEAVICT GYETIKAOV TANPOPOPLAOV.

Kovuzi ylo Tov vtoAoyiopd tov 1810Tiudy Tov d00évtog mivake, cuvodevdueVo amd
éva info button yio TNV ELEAVION CYETIKMOV TANPOPOPLDV.

Kovuzi yio Tov vwoloyiopd tov 1010810vOGUATOV TOV 00€VTOC TivaKo, GUVOSEVOLLE-
vo amo éva info button yio TV EUEAVIOT] GYETIKOV TANPOPOPLDV.

Kovuni pe titho “More” mov, av mortndei, oonysl omn debtepn 006vn pe titho
“Matrices”, OOV TPOCPEPOVTOL TEPIOCATEPES AEITOVPYIEC TOV OPOPOVV TPAEEI E
éva ivaka Kol TEPLYPAPOVTaL 0T de0TEPN Katnyopia g evotnrag 4.1.

Amd v 0006V “Matrices” o ypriotng umopel va Ppebei oty 006vn e TEPLEGOTEPEG AELTOLP-
YiEC TOV APOPOVV EVOL TVOKA TOTOVTOG TO KOVUTE UE TitAo “More”. e avth v 000vn vIdp-
xouv 10, ENG avTiKeipeva (GLYKEVTPOTIKA peavilovtat oty eikovo 24):

1.

Mo pmdpo pe tov titho “Matrices” oto mhve pépog g 086vng Kot £va kovumi yio
TNV EMOTPOPT] GTNV TPOTYOLUEVT 000VT).

Text field pe mpokabopiopévo keipevo “No. of rows”. Otav o ypHoTNg GKOLUTHOEL
Tévo Tov, PeovileTotl TANKTPOAOYLO Y10 VAL EICAYEL EVOV AKEPULO.

Text field pe mpokabopiouévo keipevo “No. of columns”. Otav o ypHoTC aKOVUIT-
o€l TV Tov, gPEOVILETOL TANKTPOAOYLO Y1 VA, EICAYEL EVOV AKEPALO.

Kovpuni yio Tov vmoroyiopd tov culuyrn avacsTpopov Tivake, GCUVOIEVOUEVO Ao EVal
info button yio v guedvion oyetik®V TANPOPOPLOV.

Kovpuni yia tov vrohoyiopd tov Avcemv evog YPOUUIKoD GLGTHLOTOC EI0MOE®V e
mv avayoyn Gauss — Jordan, cuvodevdpevo amnd éva info button yioa mv epedvion
GYETIKMOV TANPOPOPLDV.

Kovumi yio v extéleon g peboddov Simplex kot cuvodevtikd info button.
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10.

11.

Kovpmi yio Tov vtoloyiopd tov mopive. Tov d00£vTog mivaka, GUVOSEVOUEVO 0T Eval
info button yio TV epedvion oETIKOY TANPOPOPLAOV.

Kovpri yio Tov voloyiopd g ewdvag tov do0€vtog mivaka, cuvodevdpevo and Eva
info button ya TV ELPAVION GYETIKAOV TANPOPOPLDOV.

Kovpumi yio Tov vroloyiopod tov iyvovg tov d00EvTog TTivaka, GUVOSEVOUEVO amd Eva
info button ywo v epeavion oyeTK®V TANPOPOPLOV.

Kovpmni yio Tov voloyiopd tov yepoaKTnpieTIkod TOA®VVOIOL ToL 000£vTog mTivaka,
Guvodevopevo amd £va info button ylo TNV ELPAVIOT GYETIKMOV TATPOPOPLADV.

Kovuni pe titho “Two Matrices Operations” mov, av matnbei, odnyei oty tpitn 0006-
vn ue titho “Matrices”, 6mov TPocPEPOVTOL AELTOVPYiES TOV APOPOVV TPGEelg pe 600
TivoKeg Kot Teptypdpovtar otn devtepn katnyopia g evotntag 4.1.

Ewova 23: H 086vn “Matrices” yla mpagelg
Tou apopouv Evav Tivaka
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Ewkova 24: H 5eUtepn 006vn pe Titho “Matri-
ces” yla mpacgelg mou adopolv Evay mivaka

Amd ™ devtepT 006vn “Matrices” OV PAIVETOL GTNV EIKOVO KOl TOTOVTAG TO KOVUTL [E TITAO
“Two Matrices Operations”, o ypfjotng Ppicketor oty 006vN TOL TOL EMTPENEL VAL EKTEAECEL
mpa&elg pe 000 mivokes. Xe avth TV 000vn vIdpyovv Ta ENG avTiKEipEVa (CVYKEVTPOTIKA
eppoaviCovror oty gwcova 25):

1. M prdpo pe tov titho “Matrices” 610 mdve PEPOS TG 006VNG KoL £va KOLUTE Yo
TNV EMOTPOPT) GTNV TPOTYOVLLEVT] 006V).

2. Text field pe mpokaBopiopévo keipevo “Enter a matrix”. Otoav 0 ¥pioTng 0KOLUTNGEL
Vo ToL, EPEOVICETOL TANKTPOAOYLO Y10 VO, ELGAYEL TOV TIVOIKO.
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3. Text field pe mpokabopiopévo keipevo “Enter a matrix”. Otav o ypfoTg 0KOLUTNOEL
OV TOV, EPEaVIfETAL TANKTPOAOYLO Y10 VO, EIGAYEL TOV TIVOKA.

4. Kovpuni yu tov vmoroyiopd tov ywvopévov Hadamard, cuvodevopevo amnd éva info
button Yo TNV EUEAVION GYETIKOV TANPOPOPLDV.

5. Kovumi yio Tov vmoAoyiopd tov afpoicprotog dVo TvaKoV.

6. Kovpumni yio tov vroAoyiopud Tov amoteéGaTog apaipesng 600 TVAK®V.

7. Kovumi y1o Tov VI0OAOYIGUO TOV YIVOUEVOL dDO TVAK®V.

mag

Ewkova 25: H 086vn e titAo “Matrices” yia mpagelg mou adopouv dU0 TivaKkeg
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Av amo ™V apyikn 006vn, av o xpNoTng ToTNost To kKovpmi pe titho “Factorization”, Ba Bpe-
Ol oV opdTITAN 006VN, 1 OO0 TOV EMITPETEL VO, TOPOYOVTOTOGEL EVOV TIVOKQ, LIE TIG LE-
0660vg oL TEPLYpAPovTaL TNV TPiTn KaTnyopla TG evotntag 4.1. Xe avtn v 006vn vdp-
xovuv ta &G avTikeipeva (GUYKeEVIPOTIKA gppavilovtat otny ekova 26):

1. Muw prépa pe tov titho “Factorization” 6to méve puépog g 000vng kat Eva kovumi
Y0 TNV EMOTPOPT] GTNV TTpoNyovuev (apyikn) 00ov.

2. Text field ue mpokabopiopévo keipevo “No. of rows”. Otav o ypNoTng aKOLUTNGEL
TAV® TOL, EPEOVICETAL TANKTPOAOYLO Y10, VOL ELGAYEL EVOV AKEPOLO.

3. Text field pe mpoxabopiouévo keipevo “No. of columns”. Otov o ypriotng akovumn-
GEL TTAV® TOV, EPPOVICETOL TANKTPOAGYLO Y10l VO ELGAYEL VOV OKEPOLO.

4. Kovuni yio mapayovromoinon pe m pébodo LU, cuvodevodpevo amd éva info button
Y10 TNV EULPAVIOT] CYETIKDOV TATPOPOPLADV.

5. Kovuni ywr mopayovioroinon pe t péBodo Cholesky, cuvodevdpevo amd éva info
button yio TNV ELEAVIGT) GYETIKAOV TATPOPOPLAOV.

6. Kovumi yio mopayovromoinomn pe ™ pébodo QR, cvvodevopevo amd éva info button
Y0 TNV ELPAVIOT] CYETIKMOV TANPOPOPLADV.

7. Kovumi yo mapayovionoinon pe m pébodo SVD, cuvodevouevo amd éva info button
YO0 TNV ELPAVIOT) CYETIKDOV TANPOPOPLADV.

8. Kovumi yio mapoyovronoinon pe ™ pébodo LLL, cuvodevdpevo and éva info button
Y0 TNV EULPAVIGT] CYETIKMOV TATPOPOPIDV.

.
£
&

Ewova 26: H 086vn “Factorization” yLa mapayovtonoinon evog mivoaka



Onov yperdleton eloaymyn evog Tivaka, Exovpe dnpovpynoet pa ewdikn 006vn (View) otnv
omoio. 0 ¥pNoTNG lodyel Ta oTolEln oToV Tivaka Eva éva, dnuovpydvtog éve UlTextField
v k6Be otoryeio Tov mivaka. AQov 0 XPNOTNG EWGAYEL TIG SACTAGELS TOVL TvaKa TOV EMBL-
pet (apBpod ypappdv Kol 6TnAdv), 4Tav Tati ol Eva Kovumi piag Aettovpyiog, odnyeitol otnyv
006vn ov paiveton oty gkdvo. 27. e outr v 006vn vadpyovy to e&Ng avTikeipeva:

1. M prdpa pe tov titho “Enter Matrix” oto méve pépog e 006vng Kot évo Kov-
UTL Y10, TNV EXGTPOPN GTNV TPOTYOUUEVT 006V,

2. UlScrollView mov mepiéyer ta Text fields ota omoio 6o gicdyst o ypnotmg o
otoyeio Tov mivoka.

3. Text field pe mpokabopiopévo keipevo “0”. Otav o ¥pHoTNG AKOVUTNGEL TOVEO

Tov, gupavifeTon TAnKTpoAdylo yia va lcdysl éva otoryeio Tov mivaka. Ta Text
fields dnuiovpyodvron duvapkd oto UIScrollView, kabdg o apBpog tovg dev &i-
vai TpoKaBoptopévos, oAG divetal amd To YPNGTN oTNV TPoNyouUEVT 006VT).

4. Kovumi yia extédeon g emheyuévng Aettovpyiog. O tithog Tov divetan pe Bdon
TNV €TIAOYT TOV XPT|OTN OTNV TPOTYOVLEVT 006VT).

Ewkova 27: H 086vn “Enter Matrix” yia tnv
€loaywyn evog mivaka
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O1 péBodot “Pivot” ko “Simplex” odnyodv otnv id1o 006vn pe mapamdve yio Ty loymyn
evog mivaka, e T dapopd 6Tt vadpyovv 6vo emmpocbeto Text fields yio v elcaywyn dvo
akopo TopopéTpoy. Xy “Pivot” sodyel o xpHotng Kol ®g TPpog Tolo 0dNyo GTOKEID TOV
mivaxa Oa extedeotel N mopailaypuévn pébodog Gauss — Jordan, eved ot pébodo “Simplex”
{nreiton amd 1O YPNOTN VA E16AYEL AL OVO dlavOGUOTO TOV EIVOL OTOPALITNTO, Yol TNV EKTE-
Aeon g pebddov (gcova 28).

Ewkova 28: H 0086vn “Enter Matrix” yla
TIG Aettoupyieg Pivot kat Simplex

Matrix A =

Pivot: atowyeio A[nl,nc] w¢ 0ényoc

Simplex: simplex_reduce(Mtrx(A), Vect(b), Vect(c))

Té\og, 0 ypNoT¢ umopel va ADoEL Evo GOOTNU YPOUUIK®DY eEICMGEDMYV KOl VO, DTTOAOYIGEL T
Bdon evog ydpov oty 0B6vn mov odnyeitar av matHoel To Kovumi pe titho “Linear
Equations”. e avt v 000vn vadpyovv to €€NG avtikeipeva (GLYKEVIPOTIKA sp@aviCovtaot
otV gwova 29):

1. M pumdpa pe tov titho “Linear Equations” oto mave uépog e 006vng Kot éva Kov-
UTTl y1oL TV EMOTPOQT 6TV Ttponyoduevn (apykn) oBovn.

2. Text field pe mpokabopiopévo keipevo “Number of Equations or Vectors”. Otav o
YPNOTNG OKOVUTNOEL TAV®D TOV, EUEOVILETOL TANKTPOAOYIO Yid VO, EIGAYEL EVOV OKE-
poo.

3. Kovuni yio Tov vroloyiopd g Baong evog xdpov, S0GUEVOL G LOPOT VoK, GL-
vodgvouevo amod £va, info button yio v ELEAVION GYETIKDOV TAPOQOPLDV.
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4. Kovuni yo tnv €nilvon €vOg GUGTHLATOS YPOUUIKOV EEI0DCEMV, GUVOOEVUEVO OO
éva info button yio. v epEAvIoT GYETIKOV TANPOPOPLDY.

=N A=
=L 1=

Ewova 29: H 006vn “Linear Equations”

IMatdvtog to Kovuni pe titho “Basis”, o ypriotng odnyeitar oty 086vn g wcovog 30, 6mov
KaAeitol va glodyet Evav aplpd dtavoopdtov — o aplBpdg avtdg d60nKe amd To YpNoTH OTNY
TPONYOVHEVT 000V — Y10 VO, VTTOAOYIGTEL O YMPOG OV TOPAYETAL 0O avTd. To ovTIKEipEVa
™G 006vng avtg gival ta akdiovOa:

1. M pmdpa pe tov Titho “Enter Vectors” oto méve pépog g 006vng kot évo Kovpmi
Y0 TNV EMOTPOPN GTNV TPONyovueEV 006VT.

2. UlScrollView mov mepiéyet ta Text fields ota onoia Oa eicdyel o yprotng ta dtovo-
opoto, cuvodevdpevo amd info button yio v epLEAVION GYETIKOV TANPOPOPLDV.

3. Text fields ue npokabopiopévo keipevo “0”. Otav 0 xpHoTNG OKOVUTNCEL TAV® TOL,
epeaviletar TANKTPOAGYI0 Yo va gl0dyel éva ddvocua. Ta Text fields dnpovpyov-
vtot dvvapkd oto UlScrollView, kafdg o apiBuog tovg dev givar mpokabopiouévog,
oALG diveTon amd TO ¥PNOTN GTNV TPOTYOLLEVT] 000V,

4. Kovuni ywa tov vroroyiopd piog féong tov xdpov mov mapdyeTol and T0 GHVOLO TV
500£vTmV dlovucHaToy.
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Ewova 30: H 086vn “Enter Vectors”

Av oty mponyovuevn 006vn o yprotng emAaéletl ) devtepn emhoyn (Linear Equations), o-
onyeitor og 006vn yio v ewcaywyn eglomoemv. Avolutikdtepa, 1 006vn mepapuPdvel ta
TopakaTe avrikeipeva (ovykevipotikd supavifoviol oty ewkdva 31):

1.

Mo pmépa pe tov titho “Enter Equations” oto méve pépog tg 006vng kat éva kov-
UL Y10 TNV EXGTPOPT] GTIV TPOT)YOVLEVT] 006VT).

UIScrollView mov wepiéyet ta Text fields ota onoia Bo siodyst o ypnotng tig e&lom-
OELC.

Text fields pe mpoxabopiopévo keipevo “0”. Otav o ¥pNoTNG AKOLVUTNGEL TAVD TOL,
epoaviletar TANKTpoAdyo Yo va ewodyet éva ddvuoua. Ta Text fields dnpovpyod-
vtar duvopkd oto UlScrollView, kabmg o apBpdc toug dev givar Ttpokabopiopévoc,
0oALG diveTon amd TO ¥PNOTN GTNV TPOTYOLLEVT] 000V,

Text fields pe mpoxabopicpévo keipevo “Variables” yio mv eicoymyn tov petapin-
TV pe Paon Tig omoieg Ba yivel n emiAvon Tov GLOTAUATOG TV EEICMCEMY, GUVO-
devdpevo and info button yio v epedavion oyetikdv TAnpogopidv. Otav o xpHotng
KOV UTNGEL TAVD TOV, EULPOVILETOL TANKTPOADYIO Y10 VO E16AYEL TIG LETAPANTES.
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5. Kovpmri pe titho “Solution” yia v enilvon tov cuotiuatog TV dobéviov e&lomoe-
ov.

Ewkova 31: H 086vn “Enter Equations”

H 066vn mov epgpaviCovion ta amoteléopata amd omoladnmote Artovpyio givar 1 id1a yio

OAEG TIC KT YOPIES KO CLVIOTATOL OO TO TOPAKATM OVTIKEILEVO (GUYKEVIPMOTIKA eppovilo-
Vol 6TV €Kova 32):

1. Muw pumdpa pe tov titho “Result” oto mive pépog g 000vng Kot éva KOt Yo Ty
EMOTPOPT GTNV TPOTYOLLEVT 006V,

2. 'Evo. UILAbel pe to keipevo “The”.

3. 'Evo UlLabel, 1o keipevo tov onoiov diveratl amrd Tov TiTAO TOL KOVUTIOD TG TPOT-
yoOpevng o0ovg.

4. 'Eva UlLabel pe to xeipevo “of”.
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5. "Eva UlLabel, to keipevo tov omoiov diveton and o Tt 16ayetl 0 xpriotg ota Ul Text-
field g 086N mov Tponyeitat.

6. 'Evo UlLabel pe to keipevo “is:”.

7. 'Evo UlTextView mov nepiéyel To 0moTELEGHO. TOV VITOAOYIGHOV.

- A=
1 =

Ewova 32: H 086vn “Resut” e To anotéAe-
OO TOU UTTOAOYLOUOU

Ecotepikn dopn g e@appoyic

Yty evotro 3.3.1 avaeépape o oxedaotikd poviého MVC (Model — View — Controller)
mov ypnotonoteitar amd to Cocoa otig i0S epappoyés. Xt Pdon g epappoyns pog Ppi-
oketan évag “Root View Controller” mov yepiletor t dopun tng EQoproyns. e avtdv tov
“root View Controller” tomofeteitan mg subview évag “Navigation Root Controller” o oroiog
yewileton pua otoifa amd didovg Controllers kot ta Views Tovg. Ztnv mepintmon g epop-
HOYNG paG, Kobmg mnyaivovpe amd tn pio 006vn oty dAAN, avtd Tov yivetan dev eivar timota
GAlo mapd to ‘push’ kot to ‘pop’ té€toiwv Controllers ot otoifa avtn. Kébe 006vn, Aoutdv,
oTNV EPAPLOYT Hog omoterel v «oyn» (View) gvog Controller kot kd0e popd mov petafai-
vovpe and po 006vn og e GAAn, o Controller avtdg eldyetal otn 6Toifa TOL AVAPEPOVE
Ko eppavifel to avtictoryo View.
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KepdAalo 5°

LUUTEPACUAT

LUUTEPACUAT

Méoa and avti T SWAGMUATIKY Epyacio yvdploa Tig cLoKeVES 10S, 10 Asrtovpykd Tovg V-
OTNUO KoL TO, TPOYPOLUATIOTIKG TOVG gpyoreia. Emiong, avartiocovtog o epappoyn yu
pio TAoTeOpUa TV omoia xpnolonolel o kKabnuepwvn Pacn éva peydho uépog tov mANOv-
opov, v i0S, pumdpeca va SOmMoTOCH KAADTEPH TIG OIITEPOTNTES TPOYPOUUATIGHOD GE
KIVNTEG TAATQOPUEG GE OYECT UE TOV TTpoypappationd o€ Desktop mepifaiiova.

Kotd v didpkeia tng vAomoinong g epapuroyng Ppédnka apketés popég avTie-
TOTOG e TPOPANUATO , OU®S M dladiKacio 0pecC AVCEMY GE VTA glval TOAD YPNGIUN OTOV
TPOYPOUUATIGUO.

Metd amd apKeETOVG UNVEG EVAGYOANONG OV UE TOV TPOYPUUUOTIGHO 610 Apple i0S
vioBw 6Tt gipon apketd e£oucelwpévos pe TV YAOooa Tpoypappoticpod Objective — C aAld
KoL UE To epyaieio avanTuéng epaproydv e Apple” kot cuykekpipéva o Xcode.

Eipon modd yopoduevog mov péca amd auT] TNV TTUYLOKN pyocia Lov 600nKe 1 gv-
Koipio va aoyoAN0d UE TOV TPOYPAUUATIGUO GE KIVNTEG TAUTPOPUES KAl TNV OVATTUEN EQap-
LOY®V Y10 aVTEC, KaOMG elval £vag TOUENS OV UE EVOLAPEPEL KOl Eivar TOAD TBavov va a-
ooANOd emayYELUOTIKG [LE QVTOV GTO UEANOV.

MeAAovTikeC ETTekTAoELG

H gpapuoyng pog, 6nmg kot kae GALo vapktd TPOYPApUD, ETOEYETOL o GEWPH PEATIDOE-
®V ot omoieg B umopodoav va yivouv Ge pio LEALOVTIKY EMEKTACT TNG. Mepikég amd avTtég
glva:

e H sicayoyn 6o mvakev pe dvvapucd UlTextField ko coopo mivako

Onwg pmopet va detl Kavelg oty eucova 25, yio va 16AYEL 0 XPNoTNG dVO TIVOKEG, TPETEL VAL
TOVG ELCAYEL LLE TN HOPON

[[oToeiol,otoyelo2,. .. ,oto1xEi0N],.. . ,[cTOLKEl0 ], 0T01YE(02,. . . ,0TOKEION]]

Kot OyL eledyovtag éva éva, ta otolyeia (ewdva 27). 'Etot, pa Bedtioon Ba ftav o yprotg va
€164yl Tov oplipd YpOoUU®V KOl OTNADV TOV d00 TIVAK®OV, VO EIGAYEL TOV TPAOTO TIVOKO
otoryeio otoygio, va om el Tov Tivaka, vo, elodyet Kot vo, oL To deVTEPO TIVAKO, LIE TOV 1010
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TPOTO KOl TEAOG, VO, eKTEAEITOL N TPAEN UeTaEL Tovg. Me avtd tov Tpdmo de yperaletal vo
yiveTon EAeyyog OTL 01 TIVOKEC TOV £)EL EI0AYEL 0 ¥pNoTNG Elvar idlog dSdoTaoNC.

o Bektioon g epeAvIong TOL ATOTEAEGIOTOG

Ye KAMOIEC TEPUTTMOELS OOV TO OMOTEAEGO TTOV TPOKVOTTEL gival peydio oe péyebog kot
yperaloviol TepLocOTEPEG Omd Pl YPOUES Yol Vo ELPAVIOTEL, 1) epPdvion dev gtvar 1 Kahb-
tepm dvvarty (wkova 5.1) kon Tpémel va yivouy KAUTOEG TPOTOTOOELS OTIV EPOPLOYT] DOTE
va 0AAGEEL aVTO.

Ewova 33: Aoxnun endavion amnote-
Aéopatog

e Noa odletar o mivoKag Tov £YEL EIGAYEL O XPNOTNG OE MEPIMTWOT OVAYKOCTIKOV KAEL-
oipatog g epapuoyng (crash)

YTapyovv TEPUITMGES OOV [0 EPAPHOYT TOV TPEYEL GE IO POPNTI] CLUCKELT] VO «KOAAN-
oeW Kal vo ypelaleTal avayKaoTikd kKAeioo. Avtd umopel va cvufel gite yloti n epappoyn
éxel kamolo poPAnuo eite yiari evbvveton 1 o  cvokevn|. Xe kdbe mepintmwon, Ba NTov
EVKOMO Y10l TO YPNOTN VO Un XPEELETOL VO EIGAYEL TOV TIVOKO ammd TNV apyn, 0AAL va glvat
Stabéotpog yuo ypnomn otav avoietl Eava TV EQaproy.

o [leprocdtepeg mpoPLAA&ELS amd KakOBovAio (1] ampdcE)TO) ¥PNOTN

2NV €QOPUOYN HOG EYOVUE UEPLUVIOEL YO EI0OYWYN AavOacuéveVY dedopévmV amd T0 XpN-
ot (kevo text field, apvnticog aplOpog ypoppdv/otiav tivaka, eileoymyn Ypauuatog avi
v opBud, K.6.), oAAG VIEAPYOLY EMTPOGOETEC TEPMTMOGEIC OV ¥PNLOVV TPOGOYNG KOl TIG
omoieg mpoKeLTol va Adfovpe VTOYN 6TO UEAAOV.
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KepaAalo 6°

BiAoypa@ia

Elkoveg

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Basic_1. 18 Iovviov 2012 HiCalc PRO An ultimate calculator for iPhone Basic
Screenshots, PPCLINK Apps: http://www.ppclink.com/apps/index.php?page=hicalc-

pro-basic

green-back2.jpg. 12 ®ePpovapiov 2012 Background image, Wolfram Alpha:
http://www.wolframcdn.com/homepage/green-back?2.jpg

iPhone_Alpha_LinearAlgebral. 17 Axpiiiov 2012 Linear Algebra Course Assistant
Screenshots for iPhone, Wolfram Alpha Mobile & Tablet Apps:
http://products.wolframalpha.com/courseassistants/linear-algebra.html

iPhone_Alpha_LinearAlgebra3. 17 Axpiiiov 2012 Linear Algebra Course Assistant
Screenshots for iPhone, Wolfram Alpha Mobile & Tablet Apps:
http://products.wolframalpha.com/courseassistants/linear-algebra.html

mza_15049179663688251.320x480-75. 18 Tovviov 2012 PocketCAS 3 pro Mathe-
matics Suite Screenshots for iPhone, iTunes:
http://itunes.apple.com/app/id517250782?mt=8

mza_7322178714685209448.320x480-75. 18 Iovviov 2012 PocketCAS 3 pro Math-
ematics Suite Screenshots for iPhone, iTunes:
http://itunes.apple.com/app/id517250782?mt=8

scientific0l1. 18 Iovviov 2012 Calc Pro Screenshots for iPhone, Panoramic Software
Inc.: http://www.panoramicsoft.com/iphone/calcpro/CalcPro.php

unnamed. 18 Tovviov 2012 Linear Algebra Study Guide Screenshots, Google Play:
https://play.google.com/store/apps/details?id=com.mobilereference.linearalgebra&fea
tu-

re=search result#?t=W251bGwsMSwxLDEsImNvbS5tb2JpbGVyZWZIcmVuY2Uu
bGluZWFEyYWxnZWJyYSJd
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http://www.wolframcdn.com/homepage/green-back2.jpg
http://products.wolframalpha.com/courseassistants/linear-algebra.html
http://products.wolframalpha.com/courseassistants/linear-algebra.html
http://itunes.apple.com/app/id517250782?mt=8
http://itunes.apple.com/app/id517250782?mt=8
http://www.panoramicsoft.com/iphone/calcpro/CalcPro.php
https://play.google.com/store/apps/details?id=com.mobilereference.linearalgebra&featu-re=search_result#?t=W251bGwsMSwxLDEsImNvbS5tb2JpbGVyZWZlcmVuY2UubGluZWFyYWxnZWJyYSJd
https://play.google.com/store/apps/details?id=com.mobilereference.linearalgebra&featu-re=search_result#?t=W251bGwsMSwxLDEsImNvbS5tb2JpbGVyZWZlcmVuY2UubGluZWFyYWxnZWJyYSJd
https://play.google.com/store/apps/details?id=com.mobilereference.linearalgebra&featu-re=search_result#?t=W251bGwsMSwxLDEsImNvbS5tb2JpbGVyZWZlcmVuY2UubGluZWFyYWxnZWJyYSJd
https://play.google.com/store/apps/details?id=com.mobilereference.linearalgebra&featu-re=search_result#?t=W251bGwsMSwxLDEsImNvbS5tb2JpbGVyZWZlcmVuY2UubGluZWFyYWxnZWJyYSJd

[9]

[10]

unnamed. 18 Tovviov 2012 Matrix Calculator Screenshots, Google Play:
https://play.google.com/store/apps/details?id=com.bogeyman.matrixfree&feature=sea
rch_result#?t=W251bGwsMSwxLDEsImNvbS5ib2dleW1hbi5tYXRyaXhmcmVI1I0

unnamed. 18 Iovviov 2012 Pocket Linear Algebra Tutor Screenshots, Google Play:
https://play.google.com/store/apps/details?id=orqg.plat.plat&feature=search result#?t=
W251bGwsMSwxLDEsIm9yZy5wbhGFOLnBsY XQiXQ..

Kelpevo kot ypapUUES K@K

[1]
[2]
[3]
[4]

[5]
[6]
[7]

Apple Developer Tools presentation: https://developer.apple.com/technologies/tools/

Giac/Xcas site: http://www-fourier.ujf-grenoble.fr/~parisse/giac.html

Stack Overflow Developer Community: http://stackoverflow.com/

Stanford CS193p, Developing Applications for iOS, Fall 2010, Lecture slides:
http://www.stanford.edu/class/cs193p/cgi-bin/drupal/downloads-2010-fall

Wikipedia. iOS article: http://en.wikipedia.org/wiki/IOS

Wikipedia. iOS SDK article: http://en.wikipedia.org/wiki/I0OS_SDK

Wikipedia. Objective — C article: http://en.wikipedia.org/wiki/Objective-C

(46]


https://play.google.com/store/apps/details?id=com.bogeyman.matrixfree&feature=search_result#?t=W251bGwsMSwxLDEsImNvbS5ib2dleW1hbi5tYXRyaXhmcmVlIl0
https://play.google.com/store/apps/details?id=com.bogeyman.matrixfree&feature=search_result#?t=W251bGwsMSwxLDEsImNvbS5ib2dleW1hbi5tYXRyaXhmcmVlIl0
https://play.google.com/store/apps/details?id=org.plat.plat&feature=search_result#?t=W251bGwsMSwxLDEsIm9yZy5wbGF0LnBsYXQiXQ
https://play.google.com/store/apps/details?id=org.plat.plat&feature=search_result#?t=W251bGwsMSwxLDEsIm9yZy5wbGF0LnBsYXQiXQ
https://developer.apple.com/technologies/tools/
http://www-fourier.ujf-grenoble.fr/~parisse/giac.html
http://stackoverflow.com/
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http://en.wikipedia.org/wiki/Objective-C

Hapaptnua

PsychologistViewController.h
#import <UIKit/UIKit.h>

@interface PsychologistViewController : UIViewController ({

IBOutlet UIView *portrait;
IBOutlet UIView *landscape;

}

- (IBAction)vectors;

- (IBAction)matrix;

- (IBAction)linear;

- (IBAction) factorization;

@property(nonatomic,retain) IBOutlet UIView *portrait;
@property(nonatomic,retain) IBOutlet UIView *landscape;

@end

PsychologistViewController.m

#import "PsychologistViewController.h"
fimport "FactorizationViewController.h"
#import "TestTwoFields.h"

fimport "ThreeFields.h"

#import "FactorViewController.h"

@implementation PsychologistViewController

@synthesize portrait;
@synthesize landscape;

- (void) showVectors
{
TestTwoFields *tapvc = [[TestTwoFields alloc] init];
tapvc.title = @"Vectors";
[self.navigationController pushViewController:tapvc animat-—
ed:YES];
[tapvc release];

}

- (void) showMatrix
{

FactorViewController *tapvc = [[FactorViewController alloc] in-
it];

tapvc.title = @"Matrices";

[self.navigationController pushViewController:tapvc animat-—
ed:YES];
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[tapvc release];

}

- (void) showLinear
{
ThreeFields *tapvc = [[ThreeFields alloc] init];
tapvc.title = @"Linear Equations";
[self.navigationController pushViewController:tapvc animat-
ed:YES] ;
[tapvc release];

}

-(void) showFactor
{

FactorizationViewController *tapvc = [[FactorizationViewControl-
ler alloc] init];

tapvc.title = @Q"Factorization";

[self.navigationController pushViewController:tapvc animat-
ed:YES];

[tapvc release];

}

- (IBAction)vectors

{
[self showVectors];
}
-(IBAction)matrix
{
[self showMatrix];
}
- (IBAction)linear
{
[self showLinear];
}
- (IBAction) factorization
{
[self showFactor];
}
- (void) showGeneralInfoView: (id)sender {
UIAlertView *generalInfoAlert = [[UIAlertView alloc]
initWithTitle:@"Linear Algebra
App 11

message:@"This application is a
computer algebra module for Linear Algebra operations.\n\nThe app was
created by Spyros Chasakos, under the supervision of Alkiviadis G.
Akritas as a thesis for the Department of Computer & Communication
Engineering of the University of Thessaly, Greece.\n\nlIt uses Giac, a
free (GPL) C++ library created by Bernard Parisse.\n\nThank you for
using our app. Please send us your feedback to akritas@uth.gr"

delegate:nil

cancelButtonTitle:@"OK"
otherButtonTitles:nil];
[generalInfoAlert show];
[generalInfoAlert release];
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}

// The designated initializer. Override if you create the controller
programmatically and want to perform customization that is not appro-
priate for viewDidLoad.
/*
- (id) initWithNibName: (NSString *)nibNameOrNil bundle: (NSBundle
*)nibBundleOrNil {

self = [super initWithNibName:nibNameOrNil bun-
dle:nibBundleOrNil];

if (self) {

// Custom initialization.

}

return self;
}
W/

// Implement viewDidLoad to do additional setup after loading the
view, typically from a nib.
- (void)viewDidLoad {
[super viewDidLoad];
self.view.backgroundColor [UIColor clearColor];
landscape.backgroundColor = [UIColor clearColor];

//Navigation Bar info button

UIButton* generalInfoButton = [UIButton button-
WithType:UIButtonTypeInfolLight];

[generalInfoButton addTarget:self ac-
tion:@selector (showGeneralInfoView:) forControlEv-
ents:UIControlEventTouchUpInside];

UIBarButtonItem *barButtonItem = [[UIBarButtonItem alloc] init-
WithCustomView:generalInfoButton] ;

self.navigationItem.rightBarButtonItem = barButtonItem;

[barButtonItem release];

// Override to allow orientations other than the default portrait
orientation.
(BOOL) shouldAutorotateToInterfaceOrientation: (UlInterfaceOrientation)
interfaceOrientation {

// Return YES for supported orientations.

//return (interfaceOrientation == UIInterfaceOrientationLand-
scapeleft) ;
if(((interfaceOrientation == UlInterfaceOrientationLandscapelLeft)
I
(interfaceOrientation == UIInterfaceOrientationLand-

scapeRight))) {
self.view = landscape;

}

else if (((interfaceOrientation == UlIInterfaceOrientationPor-
trait) ||
(interfaceOrientation == UlInterfaceOrientationPortrai-
tUpsideDown))) {
self.view = portrait;

}

return YES;
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(void)didReceiveMemoryWarning {
// Releases the view if it doesn't have a superview.
[super didReceiveMemoryWarning] ;

// Release any cached data, images, etc. that aren't in use.

(void) releaseOutlets

self.landscape = nil;
self.portrait = nil;

}

- (void)viewDidUnload {
[super viewDidUnload];
// Release any retained subviews of the main view.
// e.g. self.myOutlet = nil;
[self releaseOutlets];

}

- (void)dealloc {
[self releaseOutlets];
[super dealloc];

}

@end

VectorTwoFields.h

#import <UIKit/UIKit.h>
#import "TestAddProBrain2.h"

@interface VectorTwoFields : UlIViewController {
TestAddProBrain2 *brain;
IBOutlet UITextField *textField;
IBOutlet UITextField *textField2;
IBOutlet UIView *portrait;
IBOutlet UIView *landscape;
NSString *result;

}

@property(nonatomic,retain) IBOutlet UITextField *textField;
@property (nonatomic,retain) IBOutlet UITextField *textField2;
@property (nonatomic,retain) IBOutlet UIView *portrait;
@property(nonatomic,retain) IBOutlet UIView *landscape;
@property (nonatomic,retain) NSString *result;

- (IBAction)buttonPressed: (UIButton *)sender;

- (IBAction) textFieldDoneEditing: (id) sender;

- (IBAction)infoButtonPressed: (UIButton *)sender;
- (IBAction)infoButtonPressed?2: (UIButton *)sender;

[50]



@end

VectorTwoFields.m

#import "VectorTwoFields.h"
#import "TestAddProBrain2.h"
#import "FurtherView.h"

@implementation VectorTwoFields

@synthesize textField;
@synthesize textField2;
@synthesize result;
@synthesize portrait;
@synthesize landscape;

- (TestAddProBrain2 *)brain

{
if (!brain) brain = [[TestAddProBrain2 alloc] init];
return brain;

}
- (BOOL) stringIsVector({

NSLog(@"I'm in with %@",textField.text);
NSString *string = textField.text;

NSString *pattern = @"\\[|\\(";

NSError *error = NULL;

NSRegularExpression *regex = [NSRegularExpression regularExpres-
sionWithPattern:pattern
options:NSRegularExpressionCaselnsensitive
error: &error] ;

NSArray* matches = [regex matchesInString:string options:

range:NSMakeRange (0, [string lengthl])];
for ( NSTextCheckingResult* match in matches )

{
NSString* matchText = [string substringWithRange: [match
rangell];
NSLog(@"match: %@", matchText) ;
if (string.length == matchText.length) ({
return YES;
}
}

return NO;

}

- (void) showMagic

{

FurtherView *tapvc = [[FurtherView alloc] init];
tapvc.title = @"Result";
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[tapvc setResult:self.result];

[self.navigationController pushViewController:tapvc animat-
ed:YES] ;

[tapvc release];

}

- (IBAction)buttonPressed: (UIButton *)sender
{
if (([textField.text length]==0) || ([textField2.text length]==0)) {
UIAlertView *noInput = [[UIAlertView alloc]
initWithTitle:Q@"Invalid Input"
message:Q@"No vector inserted. Please
insert a vector."
delegate:self
cancelButtonTitle:@"OK"
otherButtonTitles:nil];
[noInput show];
[noInput release];
}
else {
//if ([self stringIsVector]) {
NSString *todo = [[sender titlelabel] text];
NSString *operation = [[NSString alloc] initWithFor-
mat:@"%@",textField.text];
NSString *tnt2 = [[NSString alloc] initWithFor-
mat:@"%@",textField2.text];
self.result = [[self brain] lala3:operation sasa:tnt2 ma-
sa:todo];
[self showMagic];
7))
else {
UIAlertView *invalidInput = [[UIAlertView alloc]
initWithTitle:Q@"Invalid In-
put"
message:@"What you entered
is not a vector. Please insert a correct vector."
delegate:self
cancelButtonTitle:@"OK"
otherButtonTitles:nil];
[invalidInput show];
[invalidInput releasel;

b*/
}
}
- (IBAction) textFieldDoneEditing: (id) sender
{ [sender resignFirstResponder];
}

-(IBAction)infoButtonPressed: (UIButton *)sender
{

UIAlertView *instructionsAlert = [[UIAlertView alloc]
initWithTitle:@"Cross Product"
message:Q"Wedge prod-

uct.\n\ncross (Vect,Vect) "
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil];
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[instructionsAlert show];
[instructionsAlert release];

}

- (IBAction) infoButtonPressed2: (UIButton *)sender
{

UIAlertView *instructionsAlert = [[UIAlertView alloc]
initWithTitle:@"Dot product”
message:Q@"Scalar prod-

uct.\n\ndot (Vect,Vect) "
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil];

[instructionsAlert show];

[instructionsAlert release];

}

// The designated initializer. Override if you create the controller
programmatically and want to perform customization that is not appro-
priate for viewDidLoad.
/*
- (id)initWithNibName: (NSString *)nibNameOrNil bundle: (NSBundle
*)nibBundleOrNil {

self = [super initWithNibName:nibNameOrNil bun-
dle:nibBundleOrNil];

if (self) {

// Custom initialization.

}

return self;
}
*/

// Implement viewDidLoad to do additional setup after loading the
view, typically from a nib.
- (void)viewDidLoad {
[super viewDidLoad];
self.view.backgroundColor = [UIColor clearColor];
landscape.backgroundColor = [UIColor clearColor];
textField.keyboardType = UIKeyboardTypeNumbersAndPunctuation;
textField2.keyboardType = UIKeyboardTypeNumbersAndPunctuation;

// Override to allow orientations other than the default portrait
orientation.
(BOOL) shouldAutorotateToInterfaceOrientation: (UlInterfaceOrientation)
interfaceOrientation {
// Return YES for supported orientations.
if(((interfaceOrientation == UlInterfaceOrientationLandscapeleft)
Il
(interfaceOrientation == UlInterfaceOrientationLand-
scapeRight))) {
self.view = landscape;
[landscape addSubview:textField];
[landscape addSubview:textField2];
}
else if (((interfaceOrientation == UlInterfaceOrientationPor-
trait) ||
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(interfaceOrientation == UlInterfaceOrientationPortrai-
tUpsideDown))) {
self.view = portrait;
[portrait addSubview:textField];
[portrait addSubview:textField2];
}

return YES;

- (void)didReceiveMemoryWarning {
// Releases the view if it doesn't have a superview.
[super didReceiveMemoryWarning];

// Release any cached data, images, etc. that aren't in use.

}

-(void) releaseOutlets

{
self.textField = nil;
self.textField2 = nil;

(void)viewDidUnload {
[super viewDidUnload];
// Release any retained subviews of the main view.
// e.g. self.myOutlet = nil;
[self releaseOutlets];

(void)dealloc {
[brain release];
[self releaseOutlets];
[super dealloc];

@Rend

LinearEquationsViewController.h

#import <UIKit/UIKit.h>
#import "TestAddProBrain2.h"

@interface LinearEquationsViewController : UIViewController ({

TestAddProBrain2 *brain;

int noOfEquations;

IBOutlet UITextField *field2;
NSString *myunion;

NSString *result;
NSMutableArray *textFields;
IBOutlet UIScrollView *display;
IBOutlet UIView *portrait;
IBOutlet UIView *landscape;
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}

@property (nonatomic,assign) int noOfEquations;
@property(nonatomic,retain) IBOutlet UITextField *field2;
@property (retain) IBOutlet UIScrollView *display;
@property (nonatomic,retain) NSString *result;
@property(nonatomic,retain) IBOutlet UIView *portrait;
@property(nonatomic,retain) IBOutlet UIView *landscape;

- (IBAction)buttonPressed: (UIButton *)sender;

- (IBAction) textFieldDoneEditing: (id) sender;

- (NSString *)checkEmptyTextFields;

- (IBAction)infoButtonPressed: (UIButton *)sender;

@end

LinearEquationsViewController.m

#import "LinearEquationsViewController.h"
#import "FurtherView.h"

@implementation LinearEquationsViewController

@synthesize noOfEquations;
@synthesize result;
@synthesize field2;
@synthesize display;
@synthesize portrait;
@synthesize landscape;

- (TestAddProBrain2 *)brain

{
if (!brain) brain = [[TestAddProBrain2 alloc] init];
return brain;

}

- (void) showMagic
{
FurtherView *tapvc = [[FurtherView alloc] init];
tapvc.title = @"Result";
[tapvc setResult:self.result];
[self.navigationController pushViewController:tapvc animat-
ed:YES] ;
[tapvc release];

}

- (IBAction)buttonPressed: (UIButton *)sender

{
NSString *matrix = [self checkEmptyTextFields];

if ([matrix isEqual:@"Empty"])
{
UIAlertView *nolnput = [[UIAlertView alloc]
initWithTitle:@"Invalid Input"
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message:Q@"At least one of the fields
is empty"

delegate:self

cancelButtonTitle:@"OK"

otherButtonTitles:nil];

[noInput show];

[noInput release];

}
else if([matrix isEqual:Q@"Invalid"])
{

UIAlertView *invalid = [[UIAlertView alloc]
initWithTitle:Q@"Invalid Input"
message:Q@"At least one of the equa-

tions you entered is wrong"
delegate:self
cancelButtonTitle:@"OK"
otherButtonTitles:nil];

[invalid show];

[invalid release];

}
else {

NSLog(@"Matrix %@",matrix) ;

NSLog(@"2@",field2.text) ;

matrix = [matrix stringByAppendingString:@", ["];

matrix = [matrix stringByAppendingString:field2.text];

matrix = [matrix stringByAppendingString:Q@"]"];
self.result = [[self brain] solvelLinear:matrix];

[self showMagic];

}

- (IBAction) textFieldDoneEditing: (id) sender
{
[sender resignFirstResponder];

}

- (NSString *)checkEmptyTextFields

{
myunion = [[NSString alloc] initWithFormat:Q@"["];

for (UITextField *spyros in textFields)
{
if ([spyros.text length]l== 0) {
return Q@"Empty";
}
else {
myunion = [myunion stringByAppendingString:spyros.text];
myunion = [myunion stringByAppendingString:Q@","];
}
}
myunion = [myunion substringToIndex:[myunion length] - 1];
myunion = [myunion stringByAppendingString:@"]"];
NSLog(@"%@" ,myunion) ;
return myunion;

- (void)createTextField

{
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textFields = [[NSMutableArray alloc] init];
[display setContentSize:CGSizeMake ( ,noOfEquations*50)1];

for(int i=10;i<noOfEquations*50+10;i+=50)
{
UITextField *field = [[UITextField alloc] initWith-
Frame:CGRectMake (10, 1, , )1
field.returnKeyType = UIReturnKeyDone;
field.placeholder = @"0";
field.autocapitalizationType = UlTextAutocapitalizationType-—
Words;
field.adjustsFontSizeToFitWidth = TRUE;
field.backgroundColor = [UIColor yellowColor];
field.keyboardType = UIKeyboardTypeNumbersAndPunctuation;
field.textAlignment = UITextAlignmentRight;
field.contentVerticalAlignment = UIControlContentVerticalA-
lignmentCenter;
[field addTarget:self
action:@selector (textFieldDone:)
forControlEvents:UIControlEventEditingDidEndOnExit] ;
[textFields addObject:field];
[display addSubview:field];
[field release];
}
display.scrollEnabled = YES;

}

- (IBAction)infoButtonPressed: (UIButton *)sender
{

UIAlertView *instructionsAlert = [[UIAlertView alloc]
initWithTitle:Q@"Variables"
message:Q@"Insert the variables

of the equations separated by comma"
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil];

[instructionsAlert show];

[instructionsAlert release];

- (IBAction)textFieldDone: (id) sender {
[sender resignFirstResponder];

// The designated initializer. Override if you create the controller
programmatically and want to perform customization that is not appro-
priate for viewDidLoad.
/*
- (id)initWithNibName: (NSString *)nibNameOrNil bundle: (NSBundle
*)nibBundleOrNil {

self = [super initWithNibName:nibNameOrNil bun-
dle:nibBundleOrNil];

if (self) {

// Custom initialization.
}

return self;
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// Implement viewDidLoad to do additional setup after loading the
view, typically from a nib.
- (void)viewDidLoad {
[super viewDidLoad];
self.view.backgroundColor = [UIColor clearColor];
display.backgroundColor = [UIColor clearColor];
[self createTextField];

/*
// Override to allow orientations other than the default portrait
orientation.
(BOOL) shouldAutorotateToInterfaceOrientation: (UIInterfaceOrientation)
interfaceOrientation {

// Return YES for supported orientations.

return (interfaceOrientation == UIllInterfaceOrientationPortrait);
}
*/

- (void)didReceiveMemoryWarning {
// Releases the view if it doesn't have a superview.
[super didReceiveMemoryWarning];

// Release any cached data, images, etc. that aren't in use.

}

-(void) releaseOutlets

{
self.field2 = nil;
self.landscape = nil;
self.portrait = nil;
self.display = nil;

- (void)viewDidUnload {
[super viewDidUnload];
// Release any retained subviews of the main view.
// e.g. self.myOutlet = nil;
[self releaseOutlets];

(void)dealloc {
[brain release];
[self releaseOutlets];
[super dealloc];

@Rend

PivotViewController.h

#import <UIKit/UIKit.h>
#import "TestAddProBrain2.h"

[58]



@interface PivotViewController : UIViewController {

TestAddProBrain2 *brain;
IBOutlet UITextField *field2;
IBOutlet UITextField *field3;
NSString *result;
NSString *todo;
NSString *myunion;
NSMutableArray *textFields;
IBOutlet UIScrollView *display;
IBOutlet UIScrollView *display2;
IBOutlet UIScrollView *display3;
IBOutlet UIScrollView *displavy4;
IBOutlet UIButton *operation;
IBOutlet UIButton *operation2;
int rows;
int columns;
int noOfEquations;
IBOutlet UIView *portrait;
IBOutlet UIView *landscape;
int times;
NSString *takeOperation;
NSString *takelInput;

}

@property(nonatomic,retain) IBOutlet UITextField *field2;
@property(nonatomic,retain) IBOutlet UITextField *field3;
@property(nonatomic,assign) int rows;
@property(nonatomic,assign) int columns;

@property (nonatomic,retain) NSString *result;

@property (nonatomic,retain) NSString *todo;

@property (retain) IBOutlet UIScrollView *display;
@property (retain) IBOutlet UIScrollView *display2;
@property (retain) IBOutlet UIScrollView *display3;
@property (retain) IBOutlet UIScrollView *displavy4;
@property(nonatomic,assign) IBOutlet UIButton *operation;
@property(nonatomic,assign) IBOutlet UIButton *operation2;
@property (nonatomic,assign) int noOfEquations;

@property (nonatomic,retain) IBOutlet UIView *portrait;
@property(nonatomic,retain) IBOutlet UIView *landscape;
@property (nonatomic,retain) NSString *takeOperation;
@property (nonatomic,retain) NSString *takeInput;

- (IBAction)buttonPressed: (UIButton *)sender;
- (IBAction) textFieldDoneEditing: (id) sender;
- (NSString *)checkEmptyTextFields;

@end

PivotViewController.m

fimport "PivotViewController.h"
#import "TestAddProBrain2.h"
fimport "FurtherView.h"

[59]



@Qimplementation PivotViewController

@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize
@synthesize

field2;
field3;
result;
display;
display2;
display3;
display4;
TOwWS;

columns;
operation;
todo;
noOfEquations;
portrait;
landscape;
operation2;
takeOperation;
takeInput;

- (TestAddProBrain2 *)brain
{

if (!brain) brain =
return brain;

[ [TestAddProBrain2?2 alloc] init];

}

- (void) showMagic
{
FurtherView *tapvc = [[FurtherView alloc] init];
tapvc.title = @"Result";
[tapvc setResult:self.result];
[tapvc setTakeInput:self.takelnput];
[tapvc setTakeOperation:self.takeOperation];
[self.navigationController pushViewController:tapvc animat-
ed:YES] ;
[tapvc release];

}

- (IBAction)buttonPressed: (UIButton *)sender

{
NSString *matrix = [self checkEmptyTextFields];
if([matrix isEqual:Q@"Empty"])

{

UIAlertView *noInput = [[UIAlertView alloc]
initWithTitle:@"Invalid Input"
message:@"One of the fields is empty"
delegate:self
cancelButtonTitle:@"OK"
otherButtonTitles:nil];

[noInput show];

[noInput release];

}
else {

if (([todo isEqual:@"Pivot"]) || ([todo isEqual:@"Simplex Meth-
od"1)) {
self.result = [[self brain] matrix:myunion
bvec:field2.text cvec:field3.text operation:todo];

}

else
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{

self.result = [[self brain] lala2:myunion what:[[sender
titleLabel] textl]];
}
self.takeOperation = todo;
self.takeInput = myunion;
[self showMagic];

}
}
- (IBAction) textFieldDoneEditing: (id) sender
{ [sender resignFirstResponder];
}

- (NSString *)checkEmptyTextFields

{
myunion = [[NSString alloc] initWithFormat:Q@"["];

int 33 = 1;

for (UITextField *spyros in textFields)

{
if (Jij==1) {
myunion = [myunion stringByAppendingString:Q@"["];
}
NSLog(@"2@",spyros.text) ;
if ([spyros.text length]l== 0) {
return Q@"Empty";
}
else {
myunion = [myunion stringByAppendingString:spyros.text];
myunion = [myunion stringByAppendingString:@","];
}
if (jj==columns) {
myunion = [myunion substringToIndex:[myunion length] -
1;
J3=0;
myunion = [myunion stringByAppendingString:Q@"],"];
}
Ji++s
}
myunion = [myunion substringToIndex:[myunion length] - 1];

myunion = [myunion stringByAppendingString:@"]1"];
NSLog(@"%@" ,myunion) ;
return myunion;

}

- (void) createTextField

{
times++;
NSLog(@"Create Textfield with times") ;
textFields = [[NSMutableArray alloc] init];

[display setContentSize:CGSizeMake (columns*70,rows*50)];

[61]



[display3 setContentSize:CGSizeMake (columns* /0, rows*50)];

for(int i=10;i<rows*50+10;1i+=50)

{
for (int jj=10;jj<columns*70+10;3j+=70)
{

UlTextField *field = [[UITextField alloc] initWith-
Frame:CGRectMake (jj, i, , )1,
field.returnKeyType = UIReturnKeyDone;
field.placeholder = @"0";
field.autocapitalizationType = UlTextAutocapitalization-
TypeWords;
field.adjustsFontSizeToFitWidth = TRUE;
field.backgroundColor = [UIColor yellowColor];
field.keyboardType = UIKeyboardTypeNumbersAndPunctuation;
field.textAlignment = UITextAlignmentRight;
[field addTarget:self
action:@selector (textFieldDone:)
forControlEvents:UIControlEventEditingDidEndOnExit] ;
[textFields addObject:field];

if(((self.interfaceOrientation == UlInterfaceOrientation-
Portrait) ||
(self.interfaceOrientation == UIInterfaceOrientation-
PortraitUpsideDown))) {

[display addSubview:field];
if (times==2) {
[display3 addSubview:field];
}
}

else if(((self.interfaceOrientation == UllInterfaceOrien-—
tationLandscapelLeft) ||
(self.interfaceOrientation == UIInterfaceOrien-
tationLandscapeRight))) {
[display3 addSubview:field];
}

[field release];
}
}
NSLog(@"%@ ————————- ", todo) ;
if (([todo isEqual:@"Pivot"]) || ([todo isEqual:@"Simplex Meth-
0d"1)) { //Two extra fields for pivot and simplex
NSLog (@"EImai maesa") ;

[display2 setContentSize:CGSizeMake ( , )1
[display4 setContentSize:CGSizeMake ( ,50)1;

if(((self.interfaceOrientation == UIInterfaceOrientationPor-—
trait) ||
(self.interfaceOrientation == UIInterfaceOrientationPor-—
traitUpsideDown))) {
field2 = [[UITextField alloc] initWith-
Frame:CGRectMake (45, 7 7 )1;
if (times==2) {
field2 = [[UITextField alloc] initWith-
Frame:CGRectMake (10, , , )1,
}
}
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else if(((self.interfaceOrientation == UIInterfaceOrienta-
tionLandscapeleft) ||
(self.interfaceOrientation == UIInterfaceOrienta-
tionLandscapeRight))) {
field2 = [[UITextField alloc] initWith-
Frame:CGRectMake (10, , , )1
}

field2.returnKeyType = UIReturnKeyDone;
field2.placeholder = Q@"0";
field2.autocapitalizationType = UlTextAutocapitalizationType-
Words;
field2.adjustsFontSizeToFitWidth = TRUE;
field2.backgroundColor = [UIColor whiteColor];
field2.keyboardType = UIKeyboardTypeNumbersAndPunctuation;
field2.textAlignment = UITextAlignmentRight;
[field2 addTarget:self
action:@selector (textFieldDone:)
forControlEvents:UIControlEventEditingDidEndOnExit] ;
if(((self.interfaceOrientation == UlInterfaceOrientationPor-
trait) ||
(self.interfaceOrientation == UIInterfaceOrientationPor-—
traitUpsideDown))) {
[display2 addSubview:field2];
if (times==2) {
[display4 addSubview:field2];
}
}
else if(((self.interfaceOrientation == UIInterfaceOrienta-
tionLandscapeleft) ||
(self.interfaceOrientation == UIInterfaceOrienta-
tionLandscapeRight))) {
[display4 addSubview:field2];
}
[field2 release];

if(((self.interfaceOrientation == UlInterfaceOrientationPor-—
trait) ||
(self.interfaceOrientation == UIInterfaceOrientationPor-
traitUpsideDown))) {
field3 = [[UITextField alloc] initWith-
Frame :CGRectMake ( , , 0 )1,
if (times==2) {
field3 = [[UITextField alloc] initWith-
Frame:CGRectMake ( , , 7 )1
}
}
else if(((self.interfaceOrientation == UlIInterfaceOrienta-
tionLandscapeleft) ||
(self.interfaceOrientation == UIInterfaceOrienta-
tionLandscapeRight))) {
field3 = [[UITextField alloc] initWith-
Frame :CGRectMake ( , , 7 )1;
}

field3.returnKeyType = UIReturnKeyDone;
field3.placeholder = @"0";
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field3.autocapitalizationType = UlTextAutocapitalizationType-
Words;
field3.adjustsFontSizeToFitWidth = TRUE;
field3.backgroundColor = [UIColor whiteColor];
field3.keyboardType = UIKeyboardTypeNumbersAndPunctuation;
field3.textAlignment = UITextAlignmentRight;
[field3 addTarget:self
action:@selector (textFieldDone:)
forControlEvents:UIControlEventEditingDidEndOnExit] ;
if(((self.interfaceOrientation == UlInterfaceOrientationPor-
trait) ||
(self.interfaceOrientation == UIInterfaceOrientationPor-—
traitUpsideDown))) {
[display?2 addSubview:field3];
if (times==2) {
[display4 addSubview:field3];
}
}

else if(((self.interfaceOrientation == UllInterfaceOrienta-
tionLandscapeleft) ||
(self.interfaceOrientation == UIInterfaceOrienta-
tionLandscapeRight))) {
[display4 addSubview:field3];
}

[field3 release];

display.scrollEnabled =YES;
display2.scrollEnabled =YES;
display3.scrollEnabled =YES;
display4.scrollEnabled =YES;

- (IBAction)textFieldDone: (id) sender {
[sender resignFirstResponder];

// The designated initializer. Override if you create the controller
programmatically and want to perform customization that is not appro-
priate for viewDidLoad.
/*
- (id)initWithNibName: (NSString *)nibNameOrNil bundle: (NSBundle
*)nibBundleOrNil {

self = [super initWithNibName:nibNameOrNil bun-
dle:nibBundleOrNil];

if (self) {

// Custom initialization.

}

return self;
}
*/

// Implement viewDidLoad to do additional setup after loading the
view, typically from a nib.
- (void)viewDidLoad {

[super viewDidLoad];
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times=0;

self.view.backgroundColor = [UIColor clearColor];
landscape.backgroundColor = [UIColor clearColor];
//[operation setTitle:todo forState:UIControlStateNormal];
operation.titlelabel.adjustsFontSizeToFitWidth = TRUE;

// Override to allow orientations other than the default portrait
orientation.
(BOOL) shouldAutorotateToInterfaceOrientation: (UIInterfaceOrientation)
interfaceOrientation {
// Return YES for supported orientations.
[self createTextField];
if(((interfaceOrientation == UlInterfaceOrientationLandscapelLeft)
Il
(interfaceOrientation == UlInterfaceOrientationLand-
scapeRight))) {
self.view = landscape;
[operation2 setTitle:todo forState:UIControlStateNormall];
}
else if (((interfaceOrientation == UlIInterfaceOrientationPor-
trait) ||
(interfaceOrientation == UlInterfaceOrientationPortrai-
tUpsideDown))) {
self.view = portrait;
[operation setTitle:todo forState:UIControlStateNormall];
}
NSLog (@"%@",todo) ;
return YES;

- (void)didReceiveMemoryWarning {
// Releases the view if it doesn't have a superview.
[super didReceiveMemoryWarning];

// Release any cached data, images, etc. that aren't in use.

}

-(void) releaseOutlets

{
self.field2 = nil;
self.field3 = nil;
self.portrait = nil;
self.landscape = nil;

(void) viewDidUnload {
[super viewDidUnload];
// Release any retained subviews of the main view.
// e.g. self.myOutlet = nil;
[self releaseOutlets];

(void)dealloc {
[brain release];
[self releaseOutlets];
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[super dealloc];

@end

BasisViewController.h

#import <UIKit/UIKit.h>
#import "TestAddProBrain2.h"

@interface BasisViewController : UIViewController {

TestAddProBrain2 *brain;
NSString *myunion;

NSString *result;
NSMutableArray *textFields;

int noOfEquations;

IBOutlet UIScrollView *display;
IBOutlet UIScrollView *display2;
IBOutlet UIView *portrait;
IBOutlet UIView *landscape;

int times;

}

@property (nonatomic,retain) NSString *result;
@property (nonatomic,assign) int noOfEquations;
@property (retain) IBOutlet UIScrollView *display;
@property (retain) IBOutlet UIScrollView *display2;
@property(nonatomic,retain) IBOutlet UIView *portrait;
@property(nonatomic,retain) IBOutlet UIView *landscape;

- (NSString *)checkEmptyTextFields2;
- (IBAction)infoButtonPressed: (UIButton *)sender;
-(IBAction)buttonPressed: (UIButton *)sender;

@end

BasisViewController.m

#import "BasisViewController.h"
#import "TestAddProBrain2.h"
fimport "FurtherView.h"

@implementation BasisViewController

@synthesize noOfEquations;
@synthesize display;
@synthesize display2;
@synthesize result;
@synthesize portrait;
@synthesize landscape;

[66]



- (TestAddProBrain2 *)brain

{
if (!brain) brain = [[TestAddProBrain2 alloc] init];
return brain;

}

- (void) showMagic
{
FurtherView *tapvc = [[FurtherView alloc] init];
tapvc.title = @"Result";
[tapvc setResult:self.result];
[self.navigationController pushViewController:tapvc animat-
ed:YES];
[tapvc release];

}

- (IBAction)buttonPressed: (UIButton *)sender

{
NSString *matrix = [self checkEmptyTextFields2];
if([matrix isEqual:@"Empty"])
{

UIAlertView *noInput = [[UIAlertView alloc]
initWithTitle:@"Invalid Input"
message:@"One of the fields is empty"
delegate:self
cancelButtonTitle:@"OK"
otherButtonTitles:nil];

[noInput show];

[noInput release];

}
else {
self.result = [[self brain] computeBasis:matrix];
}
[self showMagic];
}

- (void) createTextField
{
times++;
textFields = [[NSMutableArray alloc] init];
[display setContentSize:CGSizeMake ( ,no0fEquations*50)];
[display2 setContentSize:CGSizeMake ( ,noO0OfEquations*50)];

for (int i=20;i<noOfEquations*50+10;i+=50)
{
UlTextField *field = [[UITextField alloc] initWith-
Frame:CGRectMake (20, 1, , )1
field.returnKeyType = UIReturnKeyDone;
field.placeholder = @"0";
field.autocapitalizationType = UlTextAutocapitalizationType-
Words ;
field.adjustsFontSizeToFitWidth = TRUE;
field.backgroundColor = [UIColor yellowColor];
field.keyboardType = UIKeyboardTypeNumbersAndPunctuation;
field.textAlignment = UITextAlignmentRight;
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= UIControlContentVerticalA-

field.contentVerticalAlignment

lignmentCenter;

[field addTarget:self
action:@selector (textFieldDone:)

forControlEvents:UIControlEventEditingDidEndOnExit] ;

[textFields addObject:field];

if(((self.interfaceOrientation UIInterfaceOrientationPor—

== UIInterfaceOrientationPor-

trait) ||
(self.interfaceOrientation

traitUpsideDown))) {

[display addSubview:field];

if (times==2) {
[display2 addSubview:field];

== UIInterfaceOrienta-

}
}
else if(((self.interfaceOrientation ==

tionLandscapeleft) ||
(self.interfaceOrientation == UlIInterfaceOrienta-

tionLandscapeRight))) {
[display2 addSubview:field];

if (times==2) {
[display addSubview:field];

}
}

[field release];

}
display.scrollEnabled

display2.scrollEnabled

= YES;
= YES;

- (NSString *)checkEmptyTextFields2

{
myunion = [[NSString alloc] initWithFormat:Q@"["];

for (UITextField *spyros in textFields)

{
myunion = [myunion stringByAppendingString:Q@"["];
if ([spyros.text length]l== 0) ({

return Q@"Empty";
}
else {
[myunion stringByAppendingString:spyros.text];

myunion =
myunion [myunion stringByAppendingString:@"],"]1;

}

}
[myunion substringToIndex:[myunion length]

myunion =
myunion [myunion stringByAppendingString:@"]"];

- 11;

return myunion;
}
- (IBAction)infoButtonPressed: (UIButton *)sender

{
= [[UIAlertView alloc]

UIAlertView *instructionsAlert =
initWithTitle:@"Enter Vectors"
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message:Q@"Enter each vector in
a textfield, separating their elements by com-
mas. \n\nATTENTION!\n\nYou do NOT have to enter brackets!"
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil];
[instructionsAlert show];
[instructionsAlert release];

- (IBAction)textFieldDone: (id) sender {
[sender resignFirstResponder];

}

// The designated initializer. Override if you create the controller
programmatically and want to perform customization that is not appro-
priate for viewDidLoad.
/*
- (id) initWithNibName: (NSString *)nibNameOrNil bundle: (NSBundle
*)nibBundleOrNil {

self = [super initWithNibName:nibNameOrNil bun-
dle:nibBundleOrNil];

if (self) {

// Custom initialization.

}

return self;
}
4

// Implement viewDidLoad to do additional setup after loading the
view, typically from a nib.
- (void)viewDidLoad {

[super viewDidLoad];

times=0;

//self.view.backgroundColor = [UIColor clearColor];

}

// Override to allow orientations other than the default portrait
orientation.
(BOOL) shouldAutorotateToInterfaceOrientation: (UlInterfaceOrientation)
interfaceOrientation {
// Return YES for supported orientations.
[self createTextField];
if(((interfaceOrientation == UllInterfaceOrientationLandscapeleft)
Il
(interfaceOrientation == UlInterfaceOrientationLand-
scapeRight))) {
self.view = landscape;
}
else if (((interfaceOrientation == UlIInterfaceOrientationPor-
trait) ||
(interfaceOrientation == UIInterfaceOrientationPortrai-
tUpsideDown))) {
self.view = portrait;
}
self.view.backgroundColor = [UIColor clearColor];
return YES;
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- (void)didReceiveMemoryWarning {
// Releases the view if it doesn't have a superview.
[super didReceiveMemoryWarning] ;

// Release any cached data, images, etc. that aren't in use.

}
- (void)viewDidUnload {
[super viewDidUnload];
// Release any retained subviews of the main view.
// e.g. self.myOutlet = nil;
}
- (void)dealloc {
[super dealloc];
}
@end

TestAddProBrain2.h

#import <Foundation/Foundation.h>

@interface TestAddProBrain2 : NSObject {

}

- (NSString *)lala2: (NSString *)operation what: (NSString *)todo;

- (NSString *)lala3: (NSString *)operation sasa: (NSString *)op2 ma-
sa: (NSString *)op3;

-(NSString *)matrix: (NSString *)operation bvec: (NSString *)op?2
cvec: (NSString *)op3 operation: (NSString *)op4;

- (NSString *)solvelinear: (NSString *)equations;

- (NSString *)computeBasis: (NSString *)input;

@end

TestAddProBrain2.mm

#import "TestAddProBrain2.h"
#include <giac/giac.h>
#include <misc.h>

#include <permu.h>

using namespace std;
using namespace giac;

@implementation TestAddProBrain2
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- (NSString *)lala2: (NSString *)operation what: (NSString *)todo

gen e (string([operation UTF8String]),0);
gen res;

if([todo isEqual:@"Absolute Value"])
{
if (e.type== VECT) {
res = abs(e,0);
}
else {
res = gen("-999",0);
}

;lse if([todo isEqual:@"Euclidean Norm"])
{ res = 12norm(e,0);
;lse if([todo isEqual:@"Maximum Norm"])
{ res = maxnorm(e,0);
else}if(ckmatrix(e)){ //check if input is a matrix
if([todo isEqual:@"Rank"])
{ /* find the rank of a matrix given */
res = rank(e,0);
ilse if([todo isEqual:@"LU"])
{

if (is squarematrix(e)) {
res = lu(e, 0);

}

else {

res = gen("-999",0);
}

}
else if([todo isEqual:@"QR"])

{

NSString *myunion = [[NSString alloc] init];
myunion = [myunion stringByAppendingString:operation];
myunion = [myunion stringByAppendingString:@",-1"];

gen e2(string([myunion UTF8String]),0);

res = gr(e2, 0);
}
else if([todo isEqual:@"SVD"])
{

res = svd(e, 0);

}
else if([todo isEqual:@"LLL"])

{
res = 111l(e, 0);

[71]



}

else

{

}

else if([todo isEqual:@"Trace"])

{

res = ckmtrace(e, 0);

}
else if([todo isEqual:@"Cholesky"])

{

if (is squarematrix(e)) {
res = cholesky (e, 0);

}

else {

res = gen("-999",0);

}
}
else if([todo isEqual:@"Transpose Matrix"])
{ res = tran(e,0);
;lse if ([todo isEqual:@"Image"])
{ res = image(e,0);
;lse if([todo isEqual:@"Characteristic Polynomial"])
{ res = pcar(e,0);
élse if([todo isEqual:@"Inverse Matrix"])
{ res = inv(e,0);
élse if([todo isEqual:@"Det"])
{ res = det(e,0);
;lse if([todo isEqual:@"Conjugate Transpose Matrix"])

{

res = trn(e,0);
}
else if([todo isEqual:@"Gauss - Jordan Reduction"])
{

res = rref(e,0);

ilse if([todo isEqual:@"Kernel"])

{ res = ker(e,0);

;lse if([todo isEqual:@"Eigenvalues"])
{ res = eigenvals(e,0);

}

else if([todo isEqual:@"Eigenvectors"])

{
res = egv(e,0);

}

UIAlertView *nolnput = [[UIAlertView alloc]
initWithTitle:@"Invalid Input"
message:@"Invalid Input”
delegate:self
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cancelButtonTitle:@"OK"
otherButtonTitles:nil];
[noInput show];
[noInput release];
res = gen("-99",0);

res = map (makevecteur (res,gen ("x->approx(x[0])",0),0), 0);

NSString *test = [[NSString alloc] initWith-
UTF8String:print(res,0).c_str()];

NSLog (@"%@", test) ;

return test;

}

- (NSString *)lala3: (NSString *)operation sasa: (NSString *)op2 ma-
sa: (NSString *)op3
{

gen el (string([operation UTF8String]),0);

gen e2(string([op2 UTF8Stringl),0);

gen res;

if([op3 isEqual:@"Dot Product"])
{

res = dotprod(makevecteur (el,e2), 0);

}
else if ([op3 isEqual:@"Cross Product"])

{

res = cross (makevecteur (el,e2), 0);
}
else if([op3 isEqual:@"Multiplication"])
{
res = el*e2;
}
else if([op3 isEqual:@"Addition"])
{
res = el+e2;
}
else if([op3 isEqual:@"Subtraction"])
{
res = el-e2;
}
else if([op3 isEqual:@"Hadamard Product"])
{
if ((ckmatrix (el)) && (ckmatrix (e2))) {
res = hadamard (makevecteur (el,e2), 0);

}

else {
res = gen("-99",0);

NSString *test = [[NSString alloc] initWith-
UTF8String:print (res,0) .c_str()];
return test;

}

- (NSString *)matrix: (NSString *)operation bvec: (NSString *)op2
cvec: (NSString *)op3 operation: (NSString *)op4
{
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gen el (string([operation UTF8String]),0);

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

myunion = [myunion stringByAppendingString:operation];
myunion = [myunion stringByAppendingString:Q","];
myunion = [myunion stringByAppendingString:op2];
myunion = [myunion stringByAppendingString:@","];
myunion = [myunion stringByAppendingString:op3];

gen e (string([myunion UTF8String]),0);
gen res;
if (ckmatrix (el)) {

if([op4 isEqual:@"Simplex Method"])

{

res = simplex reduce(e, 0);

}

else 1if([op4 isEqual:@"Pivot"])

{

res = pivot(e,0);
}
}
else {
res = gen("-99",0);
}
NSString *test = [[NSString alloc] initWith-

UTF8String:print(res,0).c_str()];
return test;

}

- (NSString *)solvelLinear: (NSString *)equations;
{
gen e(string([equations UTF8String]),0);
gen res = linsolve(e, O0);

NSString *test = [[NSString alloc] initWith-
UTF8String:print(res,0).c _str()];
return test;

}

- (NSString *)computeBasis: (NSString *)input
{
gen e(string([input UTF8String]),0);
gen res;
if (ckmatrix (e))

{

res = basis(e, 0);
}
else {
res = gen("-99",0);
}
NSString *test = [[NSString alloc] initWith-

UTF8String:print (res,0) .c_str()];
return test;

}

@end
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