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Elcaywyn

H mapouoa mTuxlakn epyacio aoXoAelTal UE TOUG aplBUoUG KoL TNV avormopdotoon
Toug ota o Stadedopéva aplBunTikd cuothpata mépav Ttou Sekadlkol Tou

XPNOLUOTIOLOUE OTN KOBNUEPLVOTNTA Hag.

OxL 1000 n moAumAokotnTa aAAd KUpLlwg N TaxuTNTO oV MLBUEL 0 KaBévag pag yla
VaL TIPAY LOTOTIOLHOEL APLOUNTIKEG TIPAELELS, O€ éva aplOUNTIKO cuoTNUA OTTWG Elval To
Suadikd 1 akoOpa Kol HETAL aplOpwyv Tou avrkouv ot SLadopeTikd aplOUNTIKA
OUOTINHOTO, ATTOTEAECE TO OKOTIO TNG SnUoupylag piag epapuoync ya EEumva Kvnta,
n omola Oa evOWHATWVE TOUTOXPOVWCG O&UO Loxupd epyaleia. Mpwtov £vav

LETATPOTIEQ KAl SEUTEPOV Hia aplBopnxavn.

Mo cuykekpLUEVA N edappoyr avamtuxOnke €T0L WOTE VA EYKATOOTAOEL 0€ CUOKEVEQ
TIOU XPNOLUOTIOLOUV WG AETOUPYLKO cuotnua to Android, éva ASLToUupylKO cuoTnua
TIOU KOTEXEL €va HeEPLdlo dvw Tou 87% oOTn TayKOOULO ayopd A€Ltoupylkol

OUOTNUATOC YL GOPNTEC CUCKEVEC.

H edpappoyn Ba eival dtabBéowun mpog eykatdotacn HEow tou Google Play, pia
untnpeoia Pndlaknc dwavoung, Sladopwv PEOWV OMwWG £dAPUOYEG, TOLVIEC KoL

Tpayoudla Tou Aettoupyel kal avarntuoostal amnod v dla tn Google.
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KEDAAAIO 10:

AplOuntika Zuotipata - Metatponéc — MNpagelg - ZUUMANPWHOTO WG
npog 1 kau 2

1.1 AptBuntika cuotipata — Elcaywyn

‘Eva aplBuntikoé cvotnua opiletal amd éva ocUVOAO TLUWV, TTOU XPNOLLOTIOLOUVTAL YLO TNV
avamnapaoctacn piag moootntag. H HeALTN Twv aplOUNTIKwWY cuoTNUATWY SV Teplopiletal Povo
OTOUC NAEKTPOVIKOUC UToAoyloteG. Kabe pépa xpnolpomoloUpe aplBuoug, kot yvwpilovtog tov
TPOTO AELTOUPYLOG TOUG, HaG TTAPEXETAL N TTANPOdOPLA YLa TO WG EVACG UTIOAOYLOTNG XELPL(ETAL KO
amoBnkelel Toug aplBuouc. H avBpwnotnta, katd tn SLApKELA TNG TIOPELOG TN, XPNOLLOMoinoe
oxnuata ) cUPBOAA Yl TNV AVATIAPACTACH TWV APLOUWY, APXLIKA LE TN XPron ypaupwy. H ypadikn
QMELKOVLION aplOuwV NTav opwc dUokoAn. Ot BaBulwviot xpnouomnolovoay To eEnvtadiko cuotnua
(sexagesimal) oL 6 Mayla to elkooadiko (vigesimal). Ol Pwpaiol emvonoay Eva aplOunTko cuoTnua
yla Toug aptBpoug amno to 1 €wg to 1 ekatoppuplo pe T xpnon 7 cupBoAwv (ta ypauuata l, V, X, L,
C, D, M). To yvwoto pog apafiko cvotnua xpnolpomolndnke yla mpwtn ¢dopd mpwv poAlg 2300
xpovia. H swoaywyn tou undevog, wote va mpoodlopioel tnv afia evog Yndiou, ntav moAu
onuavtikn. (Maxfield, 2009; ApBuntika Zuotrpata, 2015) Ot nAeKTPOVLKOL UTTOAOYLOTEG EKTEAOUV
TIG Mpacelg, xpnolomowwvtag oOxt to 6ekadlkd cvotnua apibunong aAAd to duadlko, mou
niepthappavel toug Suadikolg aptBpolg «1» kat «0». Ta Pndlakd NAEKTPOVIKA lval 0 KOGUOG TWV
UTTIOAOYLOTWYV, TWV OAOKANPWHEVWY KUKAWUATWY, Twv aplBpounxavwy. H xprnon twv yndlakwv
NAEKTPOVIKWYV ETMEKTEIVETAL O TIOAANATIAEG EPOPUOYEC TNC KAONUEPLVAC Hag {wNE Kal, ylo aUuTO TO

Aoyo, Ba mpémel va yvwplloupe TG BaoKEG apXEG TOUG.



To mAéov XPNOLIOMOLOUMEVO cUoTnUa apiBunong, otnv kabnuepwvry pag lwr, elval To
Sekadiko. Auto nephapBavet ta Pnoia ano 0 £éwg 9 kal €xeL oav Bacn tou (base, radix) tov aplBuo
10. Napatnpovpe OtL n Bdon tou cuotiuato¢ Sev avrkel ota Yndio Tou cuotApatog, OAAG
unepPaivel katd pia povada to peyalutepo Pndio tou. To 8o LoyVeL yla OAa Ta aplOuNnTka

ocuotnuata, aveéaptnta anod tn facn, cUUGWVA LE TNV OTIOLO AUTA €XOUV OPLOBEL.

EKTOC oo 1o SeKadikod aplOUNTIKO cUOTNUA, TA KUPLO ApLOUNTIKA CUCTHUATA LE Ta oTtola Ba
aoxoAnBoulpe eival To duadiko, To OKTAdIKO Kal To dekaefadiko. Onwe avadpépape, to Suadiko
ouoTNUA Elval AUTO TTOU XPNOLUOTIOLELTOL OTOUG NAEKTPOVIKOUC uTtoAoyLoTEC. Ta Suo Ynodlia, mou to
Tieplypadouv, Umopouv va nopactabouv eUkoAa pe Tn BonBela NAEKTPOVIKWVY EEAPTNUATWY, OTIWG
oL dLakomteg N ta tpaviioTtop, Twv omnoiwv oL £€odoL pmopolv va 06nynbouv oe dU0 KaTaoTAoELS. H
Hia ard aUTEC TTaPLOTAVEL TO «0» Kat N GAAN To «1» (Ue T Xprion SLAKOTITWY N MPWTN ELVOL OVOLKTOG
Slakomtng kot n 6eutepn KAewotog diakomng). Ta Yndia mou xpnotpomnolel to kabe cuoTnua
apibunong ivat (yla ta kUpLa cuoTHUATA):

AYAAIKO: 0, 1

OKTAAIKO:0,1,2,3,4,5,6,7

AEKAAIKO:0,1,2,3,4,5,6,7,8,9

AEKAE=AAIKO:0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F



Baown apxn eivat otL ypadoupe tov aplBpd pog defld Kol KATOm €KTEAOUUE OUVEXELS
SlalpEoelg Ye T BAOH TOU CUCTAHATOG, OTO OTtoio BEAOUE Va PETATPEPYOUUE TOV aplOUd pag. 2To
6lo eminedo pe tov apxkd aplBud ypadoupe to aképato nnAiko (DIV) kat akplpwg amd KATw TO
aképato umtoAouto(MOD). Ztapatdpe Tn Stadlkacio OTav To TMNALKO YIVEL LKPOTEPO ATIO TOV apLBuo
UE Tov omoio Slatpolpe, amotéAeopa To onoio katefalouvpe otn B€on tou unoAoinou. H avayvwon
TOU 0plBUOU TIOU TIPOKUTITEL, MO APLOTEPA TPOC Ta de€ld, Sivel Tov aplBuo oTo VEO aplOUNTIKO
ovotnua. (Evvoeital otL e yvwpiloupe e€apxng to TeAkd mMANBo¢ twv Yndilwv Tou aplBuouv oto véo

oUOTNUA, WOTE va SNULOUPYNCOUUE To KATAAANAo ANBo¢ Béoswv).

A) Metatpon and 1o Sekadlko oto Suadikd cuotnpa. Eotw OtL BEAoupe va peTaTpEPoOUE ToV

6ekabikd N1p= 5310 oto Suadiko cuotnua.

I[THAIKO 1 3 6 13 26 53
YIIOAOIIIO | 1 1|0 1 0 1 X (dipeon duwx 2)
ot —

JuVenwg o aplBpog Nig = 5310 oto Suadiko cuotnua apibunong eivato N2 = 1101012.

B) Metatponi ano to 8skadiko oto oktadiko cvotnua. Na petatparnel o aptOuog N1ip = 5310 oto

oktadlko cuoTnua.

[THAIKO 6 53
YIHOAOIITO 6 5 X (0wipeon ow 8)
1] = | e———

O aptBuécg N1 = 5310 oto oktadiko cuotnua eivat o Ng = 658.

) Metatponn ano 1o Sekadiko oto dekaefadikd ocvotnua. Na petatparnel o aptOuog Nip = 5310

oto Sekaefadiko cuoTnUA.

[THAIKO 3 53
YIHOAOIIIO 3 5 | X (dwipeon dwr 16)
moC— ==

O apBuoéc oto dekaefadikd cuotnua eivat o Nig= 3516.



Ermopévwg o aptBuog 53 tou dekadikol cuoTHATOG ot AAAA Tpia cuoTApATa, TTou oxetilovtal Ue
1o SUAIKO cUOTNUA, EXEL TOUG €€NG LOOSUVOOUG aplBuouc: N2 = 110101,, Ng = 655 kat N1 = 3516. H
enaAnBevon Twv anoteAeopATWY Yivetal EUKOAA péow TG oxéong 1-1:

110101, =1-2°41-2*+0-23+1-22+0-21+1-29=32+16+0+4 + 0 +1= 5349

655=6-81+5-89= 48 +5=53
3516=3:161+5-160=48 +5=53

‘Eotw otL BéAoupe va petatpgPoupe tov aplBpno Nig= 197310 0 OAQ TA yVWOTA APLOUNTIKA
ouoTAUATA. Oa EEKLVIIOOUE JLE TOV UTIOAOYLOUO Tou Looduvapou duadikol aplBpou.

1 3| 7] 15| 30| 61| 123| 246| 493 986 1973

1) 1| 1)1 of 1| 1 0 1 0 1| X(biaipeon dia 2)
R Y I I Y N

O apBuoég 1973 tou Oekadlkol ocuotpatog oto Suadikd cuotnua eivat o Nz =
11110110101;. Mo to okTadikd cuotnua Ba EXOULE:

3 30 246 1973

3 6 6 5 X (6laipeon 6o 8)

Apa 0 aplBuog 1973 tou dekadikoU oTto oKTadIKO cuoTnua ivat o Ng= 3665s.

T€Aog oto Sekaetadiko cvotnua Ba £xoUpeE:

MHAIKO 7 123 1973

YNOAOINO 7| 8B 5 X (6laipeon Sia 16)
N
npor——,

Juvenwg oto dekaeadilkd cuoTnUa avTloTtolyel otov aplOpud Nie= 7B516.

Apa 0 aplBuog 197310 = 7B516 = 36653 = 11110110101,



YrioAoyiletal n T Tou aplBpou oto dekadilkd cUoTNUA apiBpnong, XPNOLOTOLWVTAC TG SUVALELS
™¢ BAong Tou cuotApaTog otnV omola Bploketal o aplOuoc. H petatponr) o’ autr tnv nepinmtwon
elval oAU amAn:

A) Metatpornn aplOpou and 1o Suadiko oto SeKASLKO.

Na petatpanei o Suadikog N2= 101011 otov avtiotoryo Sekadiko Nio.

ZEKLWVAME TIAVTA OO TO AlyOTEPO onUAVIKO Yndio -pe tn pndevikn duvaun- PEXPL va
TIAPOUHE OAOUG TOUG OpouC, auéavovtag tn duvaun Tng BAONG CUVEXWE KATA €va, [ LETPOULE TO
TANB0G Twv Pndilwv Kat n SUvapn Tou peyloToBadULoU OPoU TIPOKUTTEL, av adalpécoupe va (1)
amno tov aplOud mou avtiotolyel oto mARBog Twv Yndiwv, dnAasdn av to mAnBog Twv Pnodilwv eival
6, TOTE n SUvaN Tou peylotou BabuLou 6pou eival to 5)

N2 =101011=1-2°+0-2%+1-23+0-2%+1-2'+1-2°=32+0+8+0+2+1=43 g
B) Amo oktadiko og dekadko. Na petatpanel o Ng = 3765s0tov avtiotolyo Nio
Ng=3765=3-83+7-8%2+6-8+5-8%=1536 +448 + 48 + 5=2037 10

r) Ao dekaeadiko oe ekadiko. Na petatpanel oNie= 1Fotov avtiotolyoNigo

N 16=1F=1-16"+F- 16°=1- 16'+ 15- 16°= 16+ 15=31 19
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ZNUAVTLIKA TTapaTApnon, TPV IPOXWPNOOUE OE OTOLASHTIOTE VEAQ LETATPOTN, Elval va yVwpLl{ou e
otL kKaBe Sekaefadikog aplOuog wooduvapel pe éva tetpadrdlo oto duadikd cuotnua Kol KABe
oplOPOC Tou oktadikol cuotipatog Looduvapel pe éva tpupndlo oto duadiko cvotnua (Mivakocg

1.1)

AEKAAIKO AYAAIKO OKTAAIKO AEKAEZAAIKO
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9

10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10
17 10001 21 11
18 10010 22 12
19 10011 23 13

Mivakag 1.1. Mapdotoaon aptBuwv ota KUpLo aptGUnNTIKG CUCTHUAT

11



‘Evag ouvnBLoUEVOG TPOTIOG, yLa Vo LETATPEPOUE Evav aplBud Tou avrkeL o€ omolodAMOTE
ocvotnua apiBunong o' évav ooduvapo aplBud dladopetikol ocuoTAUATOG, €ival va Tov
HETATPEPOUE apPXLKA OTOV LooSUVA O SEKASIKO KO LETA OTO EMBUUNTO cUOTNUA.

Napadelypa:
Na petatparnei o Nig = ABC 010 oktadikoé cuotnua Ng =;

Nig=== ABC === A-162+ B -16%+ C -16°=10-162+11-16'+12-16°===2560+176+12=2748

N1e=== ABC - N10===274810

5 42 343 2748

5 2 7 4 X (6laipgon Sia 8)

210 OKTASLKO 0 aplBuoG eival o Ng= 52745

AxkolouBnoape ta Brpata, mou £xoupe &N neplypaPel, SnAadn tn LeTATPOTI) 0TO SeKASIKO
ocuoTNUA Kol oo kel 0To okTadLko: N1g = ABCi6—> Nig = 274810—> Ng = 52743

12



Oa e€etdoou e TPELG SLadOoPETIKOUE TPOTIOUG OVATIAPAOTACNG
TIPOCNUAOUEVWYV aplBuwy Tnv mpoonuacopévn apaaotaon (Sign
representation) To cupmAnpwpa w¢ tpog 1.
To cuMMARPWHA W TtPOG 2.
MNwg UrmopoU e va amodOciOOULE YLA TO TIOLOL OVATIOPAOTACHN €lval KAAUTEPN;

Elvatw mpodaveg otL n kaAUtepn avamnapdaoctacn Oa mpEneL va KataAnyel o€ amAoUOTEPEG Kall
ypnyopotepeg Asttoupyiec. Mag eviladépouv U0 CUYKEKPLUEVEG AELTOUPYLEG: H peTatponr) Tou X
o€ —X Kal N mpocBeon §U0 MPOCNUACUEVWY APLOUWY, 1] O UTTOAOYLOMOC TNE YEVLKAG LOPPNC X + V.

MéxpL oTlyunG 6ev e€eTAoOE TOV TPOTIO MOPACTACN G TWV SUASIKWVY aplOuwv, Aappavovtag umoyn
TO MPOCNHO Toug, 0AAG uTtoBEoape OTL OAeC oL mpatelg adopoloav BeTikoug aplBuouc. Alddopol
TPOTOL £X0UV XpNOLUOTIONBEL yLa TNV TTPOCH VO TwV SUASIKWY aplOpwv.

ZuvnBwg XPNOLUOTIOLOUUE €va cUCTNUA TIPOCHUACUEVWY PeyeBwv: MNMpooBEToupne tO + 1 TO —
UTMPOOTA OO €va HEyEBOC yLa va TTPOOSLOPICOUE TO TPOCGNLO TOU.

MrmopoUpe va To KAvoupe i6lo kot oto Suadiko cuoTnua, TIPOCOETOVTAC £va ETUIMAEOV
6uadko Ynoio mpoonuou umpootd amd Toug aplBuous. Zuppatikd Aoutdov to ocUpBolo 0
avamnaplotd Eva BeTiko aplBud. katl to cUUPBoAo 1 avamaplotd évav apvnTiko apliuo.

Npoonuacpévn mapdaotaon PeyEOoug

Map.6o0:
1101>= 1310 (4-bit un mpoonuacuévog apdpoc)

(5-bit BeTKOC ApLOUOG TPOCNUOCUEVOU
01101 = +131 Hey£Boug)

(5-bit apvnTikdg aplBUOC TPOoNLACUEVOU
11101 = -1349 pey£Boug)

0100,= 410 (4-bit un mpoonuaopévog aplbuoc)

(5-bit BeTKOCG AplOUOG TPpOCNUACUEVOU
00100 = +419 uey£BouG)
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(5-bit apvnTikdG aplOUOG TPOCHLACUEVOU
10100 = -410 pey€Boug)

Me autd tov tpodmo T.X. To -5 ypdadetalr cav 10101 kat to +5 cav 00101. (YmoBétoupe OTL
Xpnollomnolovvtal T€ooepa bit yia tnv mapdotacn TG amoAuTNG TLUAG TOu aplBuou).

MapoAo GUWE OTL N MOPACTACH TWV TIPOCHUACUEVWY SUASIKWVY apLlOUWV PE AUTO TOV TPOTO
Atav oAU €UKOAN, Sev emikpAatnoe yia §U0 AOyoug KUPLwE a) yLati £ToL yivetal omatdAn Suadikwy
Pnoiwv kat B) yla Asttoupytkoug Adyoug tng AplBuntikng Movadag (m.x. n adaipeon dev nrav
duvato va yivel pe tn PonBela tng mpoobeong, oAAd amaltovoe exwploteg Pabuideg). OL
TIEPLOCOTEPO XPNOLUOTOloUpeEVEG UEBOSOL yla TNV mpo-onuavon Ttwv Suadlkwv aplBuwv
QvVamTUOoOVTOL TIAPAKATW.

AeLToUpYLEG TPOCNUAOHEVWV LEYEOWV

H petatpormnn evog mpoonuaopuévou aplBpol amnd BeTIKO 0€ apvNTIKO €LvalL TETPLUMEVN: ATTAQ
aAAalou e To bit mpoonuou anod 0 og 1 kal avtiotpoda.

H mpooBeon twv aplBuwy, Opwg, eivat SUoKoAN. Ta MpoonUACUEVA LEYEDN elval AUTA TTOU
Kuplwg xpnotpomnoloU e kat Baoilovtal oTn cUYKPLON TWV TPOCH LWV Twv SU0 MPOCOeTEWV:

Av €xouv To (610 pOonpo, MPOcOETOUE Ta LEYEDN Kal KpaTAE To (6lo mpocnuo. Av €xouv
SlapopeTikd mMpoonua, adalpOUUE TO HIKPOTEPO HEYEDOC amod To peyaAUuTtepo. To MPOCNUO TOU
HEYAAUTEPOU UeYEBOUG elval KaL TO TPOONLO TOU ATIOTEAECUATOC.

Autn n péBobdog NG adaipeong, LaAAov Ba poag odnynoeL o TOAUTIAOKO OXESLAOUO

AplBUOG peTd TNV MPocBeon Kal Tou

davewkou
5 13 17
+3 7 9
SuotL 6 4 7
+-6 L
LoxVEL - 3 7 9
-2 6 8 2 6 8

Itn 6efla avamapdotacn Kol Mavw amnd Toug oplOpouc onuewwvovtal ot aplbuol mou
T(POKUTITOUV UE-TA TNV pooBeon kat tng davelkng povadag (6ekadag). EtoL onuelwvetal o aplOuog
17, o omolog eumnepléxel kat pia daveikn dekada anod tnv nmponyouuevn Babuida, kal avtiotola to
13.
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Npocoxn:Tol7tng de€lag otnAng, MPOoKUTTEL Adyw Tou SaVeLoUOU Ao TNV TPONYOUUEVN
bekada, evw apxlka Atav 7. Itn peoaia otnAn to apxtkd 14(4+10 Savelko amod tnv Mponyou eV
Sekada emiong) yivetal 14-1=13, kabBwg daveloe Seflotepa pia Sekada. Opoilwg To 5, mou MPOKUTTEL,
TIAVW OO TO 6 TOU TEPLOCOTEPO onuavtikol Pndiou, eivat amoppola TnG mpatng 6-1 (aAL pe To
(610 OKEMTIKO UE To mponyoU Levo) Aoyw tou SavelopoU piog dekadag, de€lotepa. Apa oL aplbuoi tng
TPWTING YPaUUNnG, 6€€Ld, ival ol aplBuol mou mpokUMTouV, av adalpECOUE KOl TO TUXOV SAVELKO
TIOU pag XpeLaletal, yia va vAomolnBet n adaipeon.

Mo SLadopETLKI TIPOCEYYLON ELVOL TO CUUTTANPWHA WG TIPOG VA KOTA TNV OTIOL0L LETATPETIOUHE EVAV
0aplOud amnd BeTkd 0 apVNTLKO, CUUMANPWVOVTAG Kabe Suadiko Pndio Tou aplBuol (aAlalovtag
10 0 0 1 ) t0 1 0 O avtiotowa).

Ye OTL adopa oTo MPOONKO , Kpatdpe ta duadika Pndia pe tnv (dla avamapdotacn, Onwg
Kall Ttponyoupévwe. EtoL to 0 avtiotolyel og BetikoU¢, Kal To 1 o€ apvnTIKoUg aptBuouc. To Suadikd
Pnodio mpoorpou cuunmAnpwvetal padll pe ta unmolouta duadikd Pndia. To epwtnua mou TiBeTaL
glval ylati ovopAetol «CUUMARPWHO WG TTPOC EVay.

To cupmAnpwpa evog bit eivat looduvapo, pe Tnv adaipeon Tou amod to 1. Etol 0 = 1 SnAadn

1-0=1katl=06nAadn1-1=0

Opoilwg, cupmAnpwvovtag KaBe bit evog n-bit aplBuou, eival cav va adatpolpe Tov aplOuod
oUTOV amod tov aplBpo 2"-1. Ma napddeypa , £0tw OTL BEAoupe va BpoUpE TOV ApPVNTLKO TOU
nevtagnglov aptbpov 01101. Edw n=5, kat 2"-1 =3110=11111,.

Adatpwvtag to 01101 amod to 11111 €xoupe cav anotéAeopa 10010:
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Napadsiypa 70:

A)
1101 (4-bit pn mpoonpacpévog
2 = 13100p1OuOC)

(5-bit BeTIKOC APLOUOC PUE CUUTIANPW LA WG TIPOG
01101 =+1310€va)

(5-bit apvnTikOG 0plOUOC UE CUUTTANPWHA WG TIPOG

10010 =-1319éva)

(4-bit un mpoonuacuévog
0100, = 410aplBuog)

(5-bit BeTIKOC APLOUOC PUE CUUTIANPW LA WG TIPOC
00100 = +4qp€va)

(5-bit apvnTikOg aplOUOC Ue CUUITANPWUO WG TIPOG
11011 = -410éva)

Juxva HAQUE Yl TO «CUMMARPWHA WG Tipog SUo» evog aplBuol. Auth eival pla «umepdepévn

dpdon», aAAd ocuvnBw¢ cuoxetileTal Pe TNV aAAayr Tou POCNOU KATIOLOU aplOpou.

Onwg Kal otV MapAoTacn Ue CUMMARpwWHA w¢ Tpog 1 £€toL kat edw, €av T PwWTo duadiko
Pnodio Tou apBuoL ival «1» o aplBUOC eival apvnTIKOG, Evw €Av eival «0» o aplBPOg eival BETIKOC,

ue tn Stadopd OTL oTNV avamapAcTach aUTH Kal To mpocnuo nailel poAo otnv aia tou aplbuou.

MNava petatpéPoupe Evav aplBuo oe apvnTiko, CUUMANPWVOUUE KABe Suadiko Ynodio (omwg

OTO CUUTIANPWHA WG TIPOC €va) KL EMeLta pooBEtoupe 1 oto Alyotepo onpaviko Pndio.
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Itov mivakal.5 napaBétoupe oplopéva mapadeiypota Suadikwy aplBuwv (mpwtn otAn) pall tov
avtiotolyo dekadikd aplOuod mou aplotavouyv (deVtepn oTAAN).

AVO AAAol, Lloobuvapol TpomoL yla va LeTatpEPoupe aplBpolc, 0To CUUTANPWUA WG tpog SUOo

sivalt:

o) Na adatpécoupe Evav aplOpo twv n-bit and tov aplBuod 2", m.y.

100000 1 00000
01101 (+1310) - 0 01 0 O (+410)

1 00 1 1 (-131) 1 110 0 (-410)

B) Na cupmAnpwooupe 6Aa ta bits mou Bpiokovtal aplotepd anod Tov
6e€lotepo 1.

01101 = +1310 (évag BeTIKOC AplOUOG 0 CUUMANPWHA WG TIPOG SU0)
10011 = - 1310 (évag apvnTLKOC aplOUOG 0 CUUMARPWHO WE TIPOG SU0)
00100 = + 410 (évag BeTikOG aplOUOC 0 CUUTIANPW A WG TTpo¢ SU0)
11100 =- 440 (évag apvnTIKOG apLBUOC 0€ CUUIMANPWHA WG TTPOoG SU0)

Napadeiypa 8o:

A)

1101, = 1310 (4-bit un mpoonuacuévog aplBuocg)

0110 (5-bit BeTIKOC APLOUOG UE CUUTTANPWHA WC TIPOC
1 =+1310 600)
1001 (5-bit apvnTikdg aplOUog ue ocuunmAnpwua we
0 =- 1349 1TPOC Eva)
1001 (5-bit apvnTikoG aplOUOG UE CUUMANPW LA WG
1 =- 134 mpog dVo)
010
0 = 410 (4-bit un nmpoonuacpévog aplbuog)
0010 (5-bit BeTKOC APLOUOG UE CUUTANPWHA WC TIPOC
0 =+4q9 600)

(5-bit apvnTikdg aplOuog ue ocuunmAnpwua we
11011= - 449 mpog éva)

(5-bit apvnTIKOG aplOUOG LE CUUTTANPW O WC
11100= - 410 mpog dU0)



B)

NpoonHacHEVES Avtictowyot
SUASIKEG MOPALOTACELG Sekadikol
LE CUMMARPWHA WG TTPOG 2 apOpoi
01001100 +76
01111111 +127
10000000 -128
11111111 -1
00000000 +0
10101010 -86

Mivakag 1.5. Mpoonuacuevotr Suadikoi aptBuol ue cuunAnpwua w¢ mpoc2

Eav umoBéocoupe katl 6w OTL €xoupe SUASIKEG TOPOOTACELG HE 6 SuadIKA
Pnola, o peyaAutepog BeTIKOC aplBudg mou duvartal va ypadel eivat o 011111 (+31)
EVW O HLKPOTEPOC apvNTIKOC €ival o 100000 (-32). AnAadn pe 6 duadika Pndia
UTTOPOULE VOl TIAPOLOTOOUE TOUC aplBpoUg amo -32 €w¢ +31.

Mo «n» Suadikd Ppndia o peyaAltepoc BeTikdg Ba ivat o 2™1-1 kat o
HLKPOTEPOC OpVNTIKOC Bt eival 0-2"1,
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KEDAAAIO 20 :

Elcaywyn otoug aplOpoug Klvntg UoSLaoToAnG

2.1 Tueivan oL aplOpoti Kivnti¢ uTtoSLaLlGTOARG

Ynapxouv dladopol tpomol va avamopoaotabouv ol mpayuatikol aplBuot
OTOUC UTIOAOYLOTEC. Evag Tpomog eival ot aplBpol Kwvntr¢ umodlaotoAng. H kwntn
umodlaotoAr] dev  elval TpokaBoplopévn, aAAd  PETABANT KAl aQuTOpaTa
TPOCAPUOCLUN OTIG UETOPAAAOUEVECG ATIALTHOELS TWV UTIOAOYLOUWYV. Z€ HLO TETOLA
nepimtwon, n 6€on tng duadikng umtodlactoAng Aéue OtL petakiveital (floats) kat ot
aplBpol autr ovopalovrtal aptduoi kivntr¢ umodtaotoAng. Auto Toug Eexwplilel amo
TOuG aplBuoUG otabepng UMOSLAOTOANG, oToug omoioug n untoSlaotoAn BplokeTal
navra otnv idla B€on.

Ma TV avomopactacn Twv aplOpwy KvnTRg UtoSLaoTOANG XPNOLUOTIOLELTOL

N EMLOTNUOVLKA onueloypadia. Itnv omoia ot apBuot ypadovtal otn popdn d.dddd

x10 " 6mou d eival Ta Sekadikd Pndia n Baon 10 kot exp o ekBETNG. Metatomiloupe
oTtnVv ouoia TNV unodLaotoAn o€ pia B€on BoAwkr Kal XpnolomoloUe SUVAUELG TOU
10 yia va E€poupe tn B£€on authg TG SeKASIKAG UTTOSLOOTOANG.

MNa nopadelyua :

e O aplBuog 123.456 Ba pmopouoe va avanapaoctadel wg :

2
1.23456 x 10 .

e >tov dekae€adiko, To voUupepo 123.abce eniong Ba pnopouoe va avamnapactadel

2
w¢:1.23abcx 16 .
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OQewpnoTe To €UPOC TWV TIUWV O OTOLEG €lval aAVOMAPACTACIUEG O LA
TIPOCNUACUEVN Hopdr otabepr¢ uToSLAoTOANC Twy 32 bit. EAv epunVveEUTOUV QUTEG

OL TIHEG WG aKEPALOL aplBuol, To EUPOC TWV TILWV AUTOU Tou SLAoTAUATOC Elval amo
/i ’ 9 I I I3 1 I’
0 €wg mepimou #£2.15 x 10 . Edv toug Bewprooupe w¢ KAAoUATO, TO €UPOG Elval

-10
nepimouv amod #4.55 x10 €wg +1. Kaveva amd auvtd ta Vo elpn dev eival

LKOVOTIOLNTLKO YLOL ETILOTNUOVLKOUG UTIOAOYLOLOUG, OL OTIOLOL UITOPOUV VA EUTIEPLEXOUV
23 -1
TIAPAUETPOUG OMWG 0 aplOuog Avogardo (6.0247 x 10 mole ), 1 n otaBepd ToU

Planck (6.6254 x 10_27erg-s). Emopévwg, xpelalopoote évav  BoAlkd Tpomo
ovanapaotacnc opdOTEPWY TWV TIOAU HEYOAWV OKEPALWV Kal TwV TOAU HUIKPWV
KAQopATwy. KAtlt To omolo mMeTuxaivoupe xXpnoldomolwvtag aplBuolg Kvntng
UTtOSLALOTOANC.

Me Toug aplBpoug KvnNTAG UTIOSLOOTOANG UIMOPOUE VA AVATIAPACTI)COUE EUKOAQ
Ta voUpepa 6mwe 1.000.000.000.000 r) 0.0000000000001.

Ot aplBuol Kwvnt¢ UTOSLACTOANG KOL N avamapAoTacn Xpnolpomnolouvral
ouvABw¢ yLa UTTOAOYLOUOUG TIOU amaltolVv HeyAAeG akpifeleq. AMOAAGACOOOUV TWV
TIPOYPOULLOTLOTH OO TOV TTOVOKEDAAO TN KALHAKAC KoL UmopoUV va armoBnkeutouv
HEYAAN aplOpol oe oxeTka Alya bits.

To TTAEOVEKTNO ELVOL OTL UIMOPEL VO XWPESOUV O OXETIKA Alya bits peyaiot aplBuot
OAAQ TO PELOVEKTNUA QUTAG TNG avarmapaotaong eival 6tL 6ev UmopoU e va EXOUUE

v-1 onuavtikd bits 6nw¢ oto cloTNUO AVOTTOPACTACNC TWV OKEPALWV.
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ZeKLWVOULE E YEVIKEG UTIOBEDELG, 000V adopd TN Hopdn Kot To péEyeBog Twv
opLOPWV KVNTAG UTIOSLOOTOANG 0TO SeKASIKO oUOTNO KAl KATOTILV CUOXETI{OUE TN

Hopdn autn He pa avtiotown Suadikn avanapdotacn. Mia xpriolin popdn eival n
1Y1Y2
X XXX XXX x10  (1.1)
1 23 4567
Omov Ta XL Kail YLEi.VOLL Sekadika Pnoia. O aplOuoC twv onuaviikwyv Pndiwv(7) kat to
€UpOG €kBETN (+99) avramokpivovial O Hla €upeior KALHOKO ETLOTNHOVIKWV
umoAoylopwv. H mpooéyylon autr tg akpifelag tou dekadikol pépoug (mantissa)
KOL TOU €UPOUC TOu Tapdayovta KAlpoakog , eilvat duvary oe pa duadikn

avamnapdaoctaon, n onoia kataAapBavet 32 bits, kKATL TO onolo elvat £va TUTIOTOLNUEVO

HEyeBog AEENC evog utoAoyLoTH.

Ol aptBuotl kwvntr¢ umtodlaotoAng anoBnkevovral o€ 3 media : To mpdonuo (Sign), Tov

ekB€tn (Exponent) kal To onuavtiko wépog (Mantissa).

S Exp | Fraction (or Mantissa)

H umovooupevn PBdon eivat to 2. Omote 6ev mepllapPavetal otn
avanapaotacn aAAd untovoeitat. Ard autr Thv popdr UnmopoU e va UTTOAOYLOOUUE
TNV TTPAYLATIKI T Tou aplBpoU KvntAg umodlaotoAnc. Onwg Ba SoU e Mo KATw.
Ie quTA TNV avamnapdotacn yla vo Bpoupe tnv OSekadlkr) TOU TN apKeL va

UTTOAOYLOOUE TNV oX€on:

. exponent
(-1)S * mantissax 2
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2.4.1 Npoonpo (SIGN)

2TOUG aplBpoUG KLVNTAG UTIOSLAOTOANG TO PWTO bit SNAWVEL TO MPOCNOU TOU
aplBpou mou eival amobnkeupévo ota emopeva bit. Eav Aowntdv to bit auto eivat 1 o

apLlOuoC elvat apvnTkog aAALWE €av ival 0 Tote 0 aplBoG elvat BeTKOC.

2.4.2 EkBétn¢ (EXPONENT)

O ekBETNG amobnkeVETAL UETA TO MPOCNMO. ITNV OVATIOPACTOON TOU €KOETN

XPNOLWIOTOLE(TAL N avanapaoctaon Ue moAwaon. H moOAwaon auth LoolTal Pe

2"
Omnovu k eivat o aplBuog twv bit otov Suadiko ekBetn. H moAwon auth mpootiBetat
oTo €KkBETn Otav eival va amobnkeut) oe aut TNV popdn. Itnv avtiotpodn
hHeTaTpomn authy n Tn adalpeital and tov ekBETn. Kal €10l maipvoups TNV

TIPOYMOTLKI TLUA TOou €KBETN. Mo mapAdely o oTnV MEPLMTWON TIoU 0 KBETNG eival 8

bits n Ty avt) woutal pe (28-1-1) Kot eivat to 127. Etol Aoutov av Bewprjcoupe yla
mapAadelypa OTL EXOUNE Tov aplOuo X pe ekBétn to -20. O aplBuog -20 eival otov
Suadiko -10100. Meta tnv moAwon toug -20 + 127 = 107. TeAikd o ekBETNG Ba mapetL
v Tl 1101011.

Itnv nepintwon Twv 8 bit n T moéAwong eivat mpopavwe to 127, émou toug Sivel
TOoUG aplBuolg amnd 0 €wg 255. Kat pe tnv moéAwaon n T tou ekBEtn Bploketal oto

Sdtaotnua -127 128.

IIpwv v mokoan :

12 255

METG TNV TTOAWOT

-127 0 128

Zynua 2. MoAWUEVn avaTTapaoTaon yia EKBETH Twv 8 bit
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Me auTO TOV TPOTIO €XOUUE TNV SUVATOTNTA VO OVATIOPLOTAVOUE KL EKOETEG e
QpPVNTLKO TPOoNO. Toug Eva oo Ta TAEOVEKTHLOTO TOUG TIOAWMEVNG
ovanapaotacng eival OTL oL pun apvnTiki aplbpol Kvntig urmtoSLaoToAR G Umopouv

va Bewpouvtal aképaLoL yla okomoU cUYKPLONG.

To nebio apéowc HeTd Tov ekBETN ovopdletal mantissa [ AAALWG CNUOVTLIKO
HEPOG. TNV TUTUKA Hopdn Twv 32 bit amoteAeital and 23 bit. Itnv oucia OUWE
TIEPLEXEL KoL €va kpudo (hidden) bit mou vumovoeitat kat dev xpeldletal va
amoBnkeutr kepbilovtag €tol amd tov Xwpo. Katd tnv amobrjkeuon Toug TO
ONUOVTIKO HEPOG UE LETATOTILOELG KAl aUENON Tou KOETN yiveTal kavovikomoinon (8A.

KE® 1.5). AnAadn otnv oucia pépvoupe tov aplOuod otnv popodn:

exponent

(-1)S x 1.bbbb x 2
Onwg mapatnpeite to mpwto bit eival 1 (éva) kat ta untoAouta bit elval peta
NV utodLa.oTtoAr) Mag BoAeVEL OUWE yLa VO YALITWOOUKE Kal amod éva bit emumAéov kat
ETLONC OL TTPAEELC PE TOUC apLlOUOUC AMAOTIOLOUVTOL E QUTO TOV TPOTIO.
OnoloodnAmote aplBuog Kvntig uTtodLACTOANRG UItopel va ekppaoTel e TTOAAOUG
TPomoug . Na mapadetypa ot €€NG aplbuotl eivatl .ooduvapot :
0.011 x 24

-2
1.100x 2

-1
0.110x 2
AUTO EMITUYXAVETAL LE TNV UETATOTILON KoL alénon n Helwon Tou ekBETN onwg Ba

Oelte.
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‘Evag Kavovikomoinpévog AplOpog sival évag aplBpdg otov omoio To To
onuavtiko Pndio tou onuaviikol PEPOUG Elval pn KNSEVIKA. a TNV avamapaotaon
HE Baon To 2, €VOG KAVOVIKOTIOLNUEVOG aplBUOG lval eKelvog, oTov Omolo To Tio
oNUAvTLKO bit Tou onpavtikol pépoug sivat 1. H tumkn cvuPaocn eivat OTL uTIAPYEL
€va bit ota aplotepd Tou onpeiou ¢ UTOSLAOTOANG. ETOL €vag KOVOVLIKOTIOLNLEVOG
Un UN&evIKOCg aplOuo¢ eival ekelvog pe tn popdn (6A. 1.4)

Omnou b eival onmotoénnote duadikod Yndio (0 1 ). EMeLdr To MO CNUOAVTLKO
bit elvai mavtote 1, dev umtdpxeL avaykn va To anodnkeloou e, aAAG uTtovoeital. Etol
To medio twv 23 bit xpnoluomoleital yia va amoBnKeuTel €va onUAvTIKO HEPOG UE 24
bit, ue TLun oto nuLavolkto diactnua [1,2).

Eav 600¢l évag aplBuoc mou Sev eival KAVOVIKOTIOLNUEVOC UTTOPEL va
KavovikomolnBel petatomniovrag tnv umodLaoToAr ota S£€Ld Tou To aplotepou bit

pe Tun 1 kot puBuilovrag avtiotolyo Tov eKOETN.

Ma mopAdeLy o 0G KOVOVIKOTIOLOOUE TOUC TTAPOKATW 2 aplOpouG:
4
a) 0.00011 x 2
4 3 2 1 0
0.00011x2 =0.0011x2 =0.011x2 =0.11x2 =1.1x2
0
B) 10010.001 x 2

0 1 2 3 4
10010.001 x 2 =1001.0001 x 2 =100.10001 x2 =10.010001 x 2 =1.0010001 x 2
Onwg BAEmete avfAveTal ) LELWVETOL 0 EKBETNG KAl TauTOXpOVa UETATOTIETAL
avtiotoya 6e€1d Kal aplotepd 0 KBETNG. ITNV oucia o ekBETNG SnAwvVeL o€ TLo

onueio Bploketal n utoSLACTOAN.
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Elval onuoavtikd va mapatnprooupe, OTL eV avamapLOTOUUE TIEPLOCOTEPES

HUEUOVWUEVEC TIHEG HE TNV onueloypadia kKivntAg uTtodlaoTtoAng. O péylotog aplBuog

32
SLadOPETIKWY TIUWV TIou UMopel va avamapaotabet pe 32 bit eival mavrote 2

Ekelvo mou metUxape eival va “amAwooupe” toug aplBuol¢ autoug oe Suo
Slootuata éva BeTikO Kol €va apvntiko. YmApxeL €vag oUpPBLBaouUOG MeTAgL
TLEPLOXNG TILWV Kal akpiBelag. Ydapyxouv 8 bit adlepwpéva otnv avamnapdactacn Tou
€KOETN Kal 23 bit yla TNV avamapdotacn ToU GNUOVTIKOU HEPOUC. AV aUENOOUE TOV
oplOuo tTwv bit otov ekBETn, emekteivoupe TNV TEPLOXN TLLWV TWV OPLOUWV TIOU
umnopel va ekppactouyv. Eneldn opwg povo €vag otabepdc aplbuog SltadopeTikwy
TILWV UTIOPEL Vo eKPPAOTEL, EXOULE HELWOEL TNV “TIUKVOTNTA” EKEIVWV TWV apLOUWV
KOLL KOLTAL CUVETIELAL TNV aKkpiBela. O povog TPOMoG yia va auénBbel TOo0 N eploxn TLUWV
000 Kal n akpiBela ival va xpnoipomnotnBouv neplocotepa bit. ETol, ol meploocotepol
UTTOAOYLOTEG TIPOOdEPOUV TOUAAXLOTOV aplOpol¢ amAng akpifelag kat aplBuoug
SMANG akpifelac. Mo mapadetypa pio popodr aming akpifelag Ba punopouvoe va sival

ue 32 bit kat n popdn SuTAng akpifelog pe 64 bit.

Yrdpxel Eévag cupPLBacpog petafl Tou aplbuol Twv bit otov ekBETN Kal Twv
bit oto onuavtikd pépog. Ta mpayuata OPwWG €ival akoun mo ouvBeta. H
umovooUuevn Bdaon tou ekBETn Sev uApXEL avAyKn va ival To 2. H apXLTEKTOVIKN
IBM S/390, yia mapadetypa, xpnowdornotel faon to 16. H popdn auvtn amoteAeital

oo évav ekB£TN pe 7 bit Kal onUavTiko PLEpog pe 24 bit.

To mAeovéKTnua XPriong eVvog PeyaAUTepou eKBETN ival OTL unopet va eruteuyBet
ovanapaotacn KEYAAUTEPNG MEPLOXAG TILWV yLa Tov (8lo aplBuod bit tou ekBET.
Ouwg, dev £xoupe auvénost Tov aplBpd Twv SLadopeTIKWY TLLWV OL OTIOLEG UITOPOUV
va avarnapactabouv. Etoy, yla pla otabepn popdn, pa peyaiutepn Baon tou

€KOETN Slvel peyaAutepn meploxn TLLWVY, LE AVTAAQYyUA TNV UIKPOTEPN aKkpiBeLa.
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KEQPAAAIO 30:

To npoturno IEEE yia tnv avanopaotocn Twv oplOpwv
KLVNTrG UModLaoTtoAnG

3.1 To npotumo 754 tou IEEE yia tnv avanopdaoctaocn

H IEEE €xeL oav otoxo tnv Kataokeur SleBvwv mpoTtuMwV. To CUYKEKPLUEVO
npotumo 754 avamtuxdnke yla va SLleukoAUuVOel n popnTOTNTA TWV TTPOYPAUUATWY
amo Tov €vav enefepyactel oTov AAAov, Kal yla va tpowBnBel n avamntuén cuvbeTwv
TIPOYPOAUUATWY HUE TIPOCOAVATOALOUO TOUC UTOAOYLoHOUG. To mpdtumo €Xel Yivel
EUPEWC ATIOOEKTO KoL XPNOLUOTIOLEITAL OUCLAOTIKA O OAOUG TOUG CUYXPOVOUG

EMEEEPYAOTEC KOL TOUG OPLOUNTIKOUC CUVETTEEEPYOOTEC.

3.2 MopdEg aplOpwv KLvnTAG UTTOSLOLOTOAN G

To mpotuTo IEEE 754 opilel 2 Baolkeg LopdEC Kal 2 EKTETAMEVES LOPPEC .
JUpdwva e To TPOTUTIO oL 2 BaCIKEG LOPdEG elval n amAng akpiBelag (single
precision) kat SutAng akpifelag (double precision). Ot popdég eivat oL amAni-
EKTETAUEVN (single-extended precison) kat SutAn-ektetapévn (double-extended

precision).
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Bit mpoonuou

| f MoAwpévog EKBETNC | Khaopa
8 bits 23 bits

Zxnua 3. SINGLE PRECISION
Mopir) aTTArc akpipeiac

Bit mpoorijpou

| ﬂ/ NoAwpgvog EKBEC | Khdopa
11 bits 52 hits

Zyrjua 4. DOUBLE PRECISION
Mopr) DITTAng akpipeiag

H amAn akpifela amoteAeital and 1 bit mpoonuo, 8 bit ekBEtn katl 23 bit
ONUAVTLKO HEPOG. H dumAn akpifeta €xel 11 bit otov ekB€tn, ko 52 bit oto onuavtikd
HEPOG.

H popdn) twv eKTeTapévwy popdwv £€apTdtal amd TNV OUYKEKPLUEVN
uAomoinon. O ektetopéveg popdég meplhappavouy emumpocbeta bit otov ekBETN
(ekteTapévn TEPLOXN TIHWV) KOL OTO ONMOVIIKO MEPOC (eKTETOMEVN aKpiBela
nipoopilovtal 8€ yLa xprion o€ eVvOLAUECOUG UTIOAOYLOUOUC.

Me tn HeyaAUTEPN OKPLBELA TOUG, OL EKTETAUEVEG LOPDEC LELWVOUV TNV TBavotnTa
EUPAVIONG EVOC TEAIKOU QIMOTEAEGUATOG TO omolo €xel uTtoBabuLoTel anod
umepBoAko odaApa octpoyyulomnoinong.

Me tn peyaAUTteEpPN MEPLOXA TLUWV TOUG, LELWVOUV €MioNG TNV mBavotnta va
oKUPWOEel évag evllApecog UMOAOYLOUOG AOyw umepxelAlong, &vw TO TEAIKO
amotéAeopa Ba pmopouoe va avanapaotabel pe pla Baotkn popdn.

‘Eval aKON KivNTPO yLa TRV Xpron avtig tng popdng anAng emEKtaong ivat
OTL £XEL KATIOLA ATIO TA TTAEOVEKTALATA HLOG LopdAG SUMTANG akpiBeLag, Xwpig OpwG To
KOOTOG O£ XpOVO Tou cuvnBw¢ amattel n uPpnAotepn akpiPela.
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O mapakatw mivakag Sivel TEPIANTITIKA TA XAPAKTNPLOTIKA TWV TECCAPWY HOPPWV :

AMAH AINAH AINAH
NAPAMETPOZ | ANAH MOP®H | EKTETAMENH MOP®H EKTETAMENH

MOP®H MOP®H
EUpog AéEng 32 >43 64 >79
(bit)
EUpog kBTN 8 >11 11 >15
(bit)
MoAwon 127 akadoplotn 1023 akadoplotn
EKOETN
Méylotog 127 >1023 1023 >16383
eKBETNG
EAdylotog -126 <-1022 -1022 <-16382
eKBETNG
MeploxA twv | 19 19" akadopLotn 10°%_10"% akadopLotn
aplBuwv (Baon
10)
EUpog Tou 23 >31 52 >63
ONUOVTLIKOU
puépoucg (bit)
MANRBog 254 akadoploth 2046 akadopiotn
ekBeTWV
MARBoc¢ 3 akadopLotn 52 akadopLotn
KAQOUATWY
MAABOG TWWY | 1 98y 2™ akadopLotn 1.99x 2" akadopLotn

H petatpomnn Twv aplBuwyv Kvntig umodlacTtoAng amnod dekadiko os Suadiko
Kall avtiotpoda gival Eva 0pKETA ONUAVTIKO BEpa. Oa LEAETOOUE TNV LETOTPOTING
and 6ekadko oe Suadiko kat and Suadlkd ot SeKASIKO TwV APLOUWVY KLVNTAG
UTtOSLAOTOANC.

H petatponr anod 1061k6 o€ 261k6 cUOTNUA YIVETOL LE TOV EENG TPOTIO :

1) N'padoupe o aplBuods otnv popdn:
0
mantissa_ x 2

10
Omou n mantissa eival oto dekadikd cuoTnua.
2) Metatpémnoupe tnv mantissa amno dekadikd otov Suadlkd pe Tov KAOOLKO TpOTo
HETATPOTNG TIoU E€poupe SNAadn Le SLaSOXIKEC SLALPETELG TO AKEPALO UEPOG KAl UE
SLad0oxKoU G TOAAATTAQCLOCHOUG TO SEKASLKO PEPOG KAL OGS TIPOKUTITEL EVAC OPLOUOC
™G popdne:
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bbbbb.bbbbb x 2°
3) 2T CUVEXELO KOVOVLKOTIOLOUE O apLlOUOG OTwG ixape avadeépeL mpwv (BA. 2.5) kal
10 PpE€pvoupe otnv popodn (1.4).
4) NPooBETOUUE TNV TLUN TTOAWGCNG OTOV EKOETN.
5) Metatpenoupe tov eKOETN amo dekadiko oe SuadLKO pE TOV KAAOLKO TPOTIO

Sladoxkwv SlalpEcewy.

6) KaBopiloupe To mpdono Tou aplBpoul Kal Qv To VOUUEPO sival BeTikd to bit
naipvel T 0 kot eav eivat apvntikd 1 (6A. 1.6.1).
7) Z10 TENOG £XOUUE TNG TLUEG :
S npoéonuo
E exBetng
M ONUAVTLKO LEPOG
Tnc omoleg ypadoupe pe tnv popodn IEEE.(BA. Zynuata 3 kat 4)

Ag 6oV e peplka apadeiypata petatpomnng ano Sekadiko ot single popdn yla va
YIVEL TILO KATOVONTO O TPOTIOC LETATPOTING.
NAPAAEITMA 1:
‘Eotw OTL €Xoupe Tov aplBuo 30.
1) Fpadoupe wg €ne:
30x2 °
2) MeTatpEMOUUE TNV mantissa Kal E{OULE :

0
11110.0x 2
(mapatnprote OtL 6ev £Xoupe SEKABIKO LEPOG OTIOTE APXLKA EXOUUE UNOEV).
3) KavovikomoloU e tov aplOuo (BA KEQ 1.5) ko €XOUE:

1.111 x 24
4) O ekB£TNC Hag ivat 4. mTPpooOETOUHE TNV TLUN TTOAWONG TTou €lvat to 127 kat
g€xoupe 131.
5) Metatpénoupe tov dekadiko 131 oe Suadikd Kol EXOULE :

10000011
1.111x2

6) KaBopiloupe To mpdonpo tou aplBpou. Eddoov sivat o aplBuoc pe Betiko
apa to nmpoonuo Ba eivatl 0.
7) Zto téAog ypAdOoUUE TO VOUUEPO pag otnv popdn IEEE wg e€nc :

0 | 10000011 | 11100000000000000000000

NAPAAEITMA 3:
100
‘Eotw OTL €xou e Tov aplBuod 1,25 x 10
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ESw Aoundv 1o mpofAnpa pog eival otL AAL Eoupe €vav SekadLko eKOETN
oANG auTh TNV ¢dopa 0 EKBETNG €lval APKETA PeYAANOG. Oa UIMOPOUCAE VA EXOULE

€vayv ekOETN 104000. AN\G yLo AGyoug anmAotnTag eTUAEEQUE AUTOV TOV EKOETN.

ESw Aoutov pla duvatr) TEXVIKN Tou Umopel va xpnolwgomnownBel sival va
uTtoAoyLoTel Eexwplota n Baon Kol Xwplotd o OekadLKOG eKOETNG Kol SUASIKOC
€KOETNG.

H Stadikacia tou utoAoylopou eivat :

030 (6ekadikog ekBetnc >0)
EAN 6ekadikog ekBétng OETIKOZ
BAXH=BA3H/2
Suadikog ekBeETNG + 1
ANNIQ2
BAZH=BAZH*2

Suadikog ekBETNG - 1
EAN &ekadikog ekBétng OETIKOZ kat BAZH < 1
O6ekadikog ekBETNG-1
EAN &ekadikog ekBétng APNHTIKOZ kat BAZH >10
S6ekadIkog ekBETNG+]
ENANAAHWH

210 TEAOG Taipvoupe Tov aplBuo : 5,714936956 * 2 30, Mapatnprote OTL

330 , 100 , , , ,
5,714936956 * 2 pacg kavel 1,25 x 10 . AnAadn oto téAog O0Ang tng Stadikaoia
naipvoupe évav aplBuod pe Baon to 2. Exoupe 6nhadn £tolno tov ekBETN. Apkel va
KAVOUE TNG KAAOIKEC Sladikaoleg yla va BpoU e tov aplouo.
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Ma va yivel OpwG mio katavonth 0An n dtadikaoia ag to Kavou e Bripa Brua:
MpwTa KAVOUE TNG MPAEELS yLa va BpoU e ToV TEAKO aplBuo 5,714936956 *

330 , , , , , .
2 .'EXOULE AOUTOV TWV MAPAKATW TIVOKA LE T BUoTa EKTEAEONG TNG

Stadkaoiac :
AsKaSIKOC Avadikog
BHMA Baon €KO£€TNG EKOETNnGg

0 1,25 100 0

1 6,25 99 1

2 3,125 99 2

3 1,5625 99 3

4 7,8125 98 4

5 3,90625 98 5

6 1,953125 98 6

7 9,765625 97 7

8 4,8828125 97 8

9 2,44140625 97 9
10 | 1,220703125 97 10
320 | 5,852095443 3 320
321 | 2,926047722 3 321
322 | 1,463023861 3 322
323 | 7,315119304 2 323
324 | 3,657559652 2 324
325 | 1,828779826 2 325
326 9,14389913 1 326
327 | 4,571949565 1 327
328 | 2,285974783 1 328
329 | 1,142987391 1 329
330 | 5,714936956 0 330

210 téAog ntaipvoupe dekadiko ekBetn 0, Suadiko ekBtn 330 kat fdaon
5,714936956. Ztnv ouoia o€ kABe Bripa dtapolpe n moAAamAaclalou e Tnv Baon,
eav dnAadn o ekBETNG eival apvnTikog moAAamAactdloupe tnVv Baon he 2 edv ival
BeTIKOC TNV SlalpoUUE. 2 KABe Brpa AUEAVOULE 1) LELWVOULE avTioToLya ToV
Suadiko ekBETn avtote. Mo Tov SekadIko ekBETN AV elval BeTIkOG Kot n facn yivel
HLKPOTEPN TOU 1, TOTE 0 SeKASLKOC EKOETNC pelwveTal Kot n Baon moAamAaoldalete
pe to 10. EAv 0 8ekadLkog eKBETNC elval apvnTIKOC Kal n Baon sival peyaAutepn Tou
10 toTE 0 HeKadIKOC EKBETNC peLwveTOL KaL N Baon Slatpeital pe 2. Exoupe Aoumov
010 TéEAOG OANG autng tng dtadikaciag tnv Baon 5,714936956 kat tov kBTN 330.
Metatpémnoupe TNV BAaon oto dekadiko EEXWPLOTA TO AKEPALO PEPOC KAl EEXWPLOTA
TO SEKASLKO LEPOG KOL EXOUE :

5 =101
10
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0,71493695610= 0.1011011100000110000110111011111....

‘Exoupe teAka 101. 10110111000001100001101... pe duadiko ekBetn 330.
ToV KOVOVIKOTIOLOULE KOl EXOULE :
1.0110110111000001100001101... kot ekB€tn 332. O SuadIKO APLOUOC AUTOG

toovtat pe 1,428734239 nepinou. Auto sival Eva mpoPAnua akpiBelag Kal LePLKOUG

opLlOPOUC PETA TNV HeTaTport) xpelalovrtal otpoyyulomoinon. Ev TéAn €xoupe:

|0 |10101001011 |0110110111000001100001101110111110011111010001011100

Mpoooxn Ouwg 8LOTL 0 aplBUOC ival og SUTAN akpiBela Kal 0L o€ amAn.

Onote €xel SLapopeTikr) MOAwON Kal OTwe BAENMOUE MEpLOcOTEPA bits yia

arnoBnkevon.
NAPAAEITMA 4:

Ag 6oUpe Kal évav aplOpo Pe apvnTIKO ekBETN Kal apvntikd mpoonuo. O

5
oplbuog : -1,25 x 10

MpwTa AVTLOTPEPOUUE TO MPOCNHO TOU aplBuol. Me tnv napandvw Stadkaoia

€XOUE TA TMAPAKATW:

AeKaSKOG AvabLkog
BHMA Baon eKBETNg EkO£tng
0 1,25 -5 0
1 2,5 -5 -1
2 5 -5 -2
3 1 -4 -3
4 2 -4 -4
5 4 -4 -5
6 8 -4 -6
7 1,6 -3 -7
8 3,2 -3 -8
9 6,4 -3 -9
10 1,28 -2 -10
11 2,56 -2 -11
12 5,12 -2 -12
13 1,024 -1 -13
14 2,048 -1 -14
15 4,096 -1 -15
16 8,192 -1 -16
17 1,6384 0 -17

‘Exou e Ttoug aplBpoug 1,6384 kat Suadiko ekBEtn -17. Me tnv LETATPOMN

OUTWV EXOUE :

1,638410= 1.10100011011011100010111

O ekBETNC petd v moAwon -17+127=110 o omnoiog oto duadikd pag kavel 1101110.
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Apa TEALKA EXOULE :

1 1101110 10100011011011100010111

H Stadikaoia tng petatpornrg and Suadiko o SekadIKO elval KATIWGE TILO ATTAN.
H Stadikacio Aoumov eival wg €€NG :

1. METOTPEMOULE TO ONUOVTLKO LEPOG OTO SEKASIKO

2. Metatpémnoupe tov kBTN oto dekadiko

3. AbaLpOUUE TNV TIUN TOAWONG oo Tov eKOETN.

4. YtoAoyiloupe Tov aplBuod nou sivat otnv popdn (1.2).
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Mpwv amnod kABe mPA&n KLVNTAG UTIOSLOOTOANG TA CNUAVTIKA LEPN oLUVNBWCE OTLG
TPAEELG amoBnKeUOVTOL O€ KATOXWPNTEG LEYAAUTEPOU HRKOUG. AuTA Ta eTLmA€ov bit
ovopalovtat guard bits. To UrKog Tou Katoxwpntn elvat mAvIote PeyaAUTEPO ATO TO
UKOG TOU ONUAVTIKOU UEPOUG OUV TO ETUNAE0V KpudO bit.

O Abyog yLa TNV CUUTIARPWGCN TOU CNUAVTIKOU LEPOUG ELVaL OTL OTAV KAVOU LUE
HETaTOTioelG 6€ELA KOL APLOTEPA TOU ONUOVTLKOU HUEPOUG YLO va NV XaBouv kamola
bit. EL61kad Otav €XOUUE aKpOLeG TIMEG Hmopel va xaBouv kamola bit kal va €xoupe
anotéAeopa 0. MNa mapadelypa Otav €XOULE €vav aplOpo pe povo to teleutaio bit
TOU va €ival 1 TOTE 0TNV PETATOTILON TOU OTA OPLOTEPA £0TW Kal pia popd auTo o bit
Ba xaBel kat Ba €xoupe mantissa pe undEv. Mpayua To omnoio dev elval cwoTo.

lowg elval n KaAUTEPN OTLYUN va TEPLYPAYOUUE TNV oTpoyyulomoinon. H
otpoyyuAomoinon ennpedlel tnv akpifela Tou anoteAéopatog. Avadépape OtL Ta
ONUOVTIKA MEPN ouvnNBwC otng TNPALElG amoBnKeUoOVIOL OF  KOTOXWPNTEG
pHeyoAUTEpOU HNRKouc. OTav OUwE To amotéAscpa emavatiBetal otn popdr tng
KLVNTAG UTIOSLOOTOANG Ta eMUTAEOV bit pémel va anopakpuvOouv.

YIApXOUV KATIOLEG TEXVIKEG OTpoyyuAomoinong. Updpwva OHwG HE TO
nipotumno IEEE umtdpyouv 4 tumot otpoyyuAomnoinong.

1) ZtpoyyuAormoinon mpocg To MANCLECTEPO,

2) ZTpoyyulomoinon mpog To UV ATELPO,

3) Ztpoyyulomoinon mpog To Yelov ATELPO,

4) YtpoyyuAormoinon mpog to Undev.

Ac SoUpe Twpa Toug 4 TPOTOUC OoTPOoYYUAomoinong EExwPLoTa.

To anotéAeopa oTpoyyulomoleital tpog tov MAnoLéotepo Suadikd aplOuo o
omoilo¢ pmopel va avamapootaBel. Autoc eivat o  €foplopol  TPOMOG
otpoyyulomnoinong rmou avadépetat oto potumno. Opiletal wg e€NG:

H T mou umopel va avamnapaotabel mAnolEotepa oto ameipwg akpLBEC
amoTéAeopa, elval ekelvn mou Ba epdaviotel. Av ol Suo TANCLECTEPEG TLUEG €lval
e€loou kovta, tote Ba epudaviotel ekeivn mou €xel we Ayotepo Ynodio to 0.

MNna mapadetypa otnv anAn popdn Tou single precision mou XpNOLLOTOLOUUE
av ta emutAéov bit mépav twv 23 oTo onUAVTIKO pEpog elval 10100 tOTE KAVOUUE
otpoyyulomnoinon npocB£tovtog évav aoo oto teAeuTaio bit tou onpavtkolL pépouc.
Edv opwg ta emutAov bit eivatl 00111 tote anAwg KOBoupe ta emumtAéov bit. Itnv
ouota dnAadn gav ta enutAéov bit elval mapandavw ano To Yoo Tou TeAeutaiou bit
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TIOU Umopel va avamapaotabel toTe KAVOUE oTpoyyulomoinon mpooBEtovtag Evav
@00 010 TeAeuTalo bit TOU oNUAVTIKOU HEPOUG.

Eniong oto mpotuno avadépetal kat n €L8IKN mMePMTWON 1oL Ta EMUTAEOV bit
elval akplpwg otnv péon tou teAeutaiou bit mou pmopet va avanapaoctadel. Oa
UMmopoUcapE va KOYOUUE yla mavta autd ta bit. AnAadn mAvVTote va KAVOUUE
amokomn Twv emumAéov bit. Opwg pE AUTO TOV TPOTO ELOAYOUUE MLO HLIKPN
OUOOWPEUTIKN TLUA TOAWONG KOTA TNV €KTEAEON MLOG akoAouBiag UTIOAOYLoHWV.
AutO mou B€Aoupe otnv ouocia eival pa pEBodog xwpic moAwon. M duvatn
Tipooéyylon Ba ATav va oTPOoYYUAOTIOL)COULE TIPOC TA TIAVW N TIPOG T KATW BAaon pe
€vav tuyaio aplBuod. Qote katd HEco OPO TO amotéAeopa Ba Atav Xwpic moAwaon. To
ETUXELPNUA evavTiOv QUTAC TNG TPOCEYYLONG QUTAG OMWCE €lvatl OTL Sev pag apayeL
okpBn amoteAéopata. H mpooéyylon mou uloBeteital oto nmpotumno IEEE sival va
e€avayKkaletal To anoTtéAeopa va elval ApTlo. Av TO QMOTEAECUA EVOG UTTOAOYLOUOU
glval akplBwg oto péEco PeTall 2 aplBuwv oL omoiol pmopouv va avanapaotadoly,
N TN oTpoyyUAoToLElTaL av To TeAeuTaio bit Tou onuavikoL pépoug eival acog “1”
TOTE OTPOYYUAOTOLEITAL TTPOC Ta MAVW. AALWG Ta eTiIA€0V bit amopakpUvovtal xwpeig
va yivel kapia otpoyyulonoinon.

Autl n TEXVIKN €lval Xpnowin otnv apduntikn Twv Slaotnuatwv. To
QMOTEAECHA TNG TPAENG OTPOYYUAOTIOLELTAL TTPOG TO oLV Amelpo. Edv to mpoonuo
elval Betko kat to emutAéov eival dtadopo tou pundév dnAadn diadopo tou 00000
TOTE TO QMOTEAECUO OTPOYYUAOTIOLE(TAL TtpOooBETOVTAG €vav ACO OTO TEAOG TOU
ONUAVTLKOU UEPOUG.

AUTH N TEXVLKN €LvVOL TTOPOUOLO E TNV TEXVLKN TNG OTpoyyuAomoinong mpog To
ouv anepo. Eav dnAadn ta ermumAéov bit ival Stadopo tou pndév aAla to mpdonuo
autn ™ dopd eival apvnTIKO TOTE OTPOYYUAOTIOLE(TAL TTPOoBETOVTaG €vav ACO OTO
TEAOG TOU ONUOVTIKOU HEPOUC.

H otpoyyuAomoinon mpog 1o undév eival otnv ouoia gival n armAn TEXVLIKN TNG
OUTTOKOTTH G TWV EMUTA£L0V bit. ESW OUWCE TO HETPO TNG TLUNC TTOU £XEL UTOOTEL
TLEPLKOTIN ELVOLL TTAVTOTE UUKPOTEPO N (00 UE TNV TILo aKPLBr apXLki TUn. ItV
Sladkaoilo Ut ELOAYETAL L0 TLUA TTOAWONC TIPOG TO HUNGEV TTAVTOTE.

Ma noapadetlypo o aplOuog 1,766 pe tnv nepikonn) Ba yivel : 1,7659999.
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3.6 To duaotnua Twv aplOwv Mo Unopel va avanapootodei o€ pia
A£€n 32 bit

Me tn popdn KntAg umtodLaoTtoAng eival Suvath n avanapaotacn Twv €EAG
Slaotnuatwy :

e Apvntkoi aptBpot : petal —(2-223) x 2128 ko -2°1%7

® Octkol apOpol : petafd 2127 kat (2-223) x 2128

3.7 Awaotripato mou Sev neplAapfdavovtal 6TV avanapactocn

5 Slaotiuarta anod tnv eubsia twv aplBuwv dev meplhappfavovtal ota Slaothpata
ouTa :

1. Apvntikr) umepyeilion

Apvntikoi aplBuoi pikpodtepot amd -(2-223) x 2128

2. Apvntikn urtoxeilion

Apvntikoi apBuoi peyalitepn amno -2-1%7

3. To unbév

Emtiong kat to undév dev mepthapBavetal

4. Otk umoyeilion

Ostikol aplOpotl pkpodtepol amod 2127

5. Oetwkn) untepyeilion

Ostikol aplBuol peyolitepn amd (2-2723) x 2128,

H avamnapdotaon, Onw¢ mapoucLldoTnke, SEV UMOPEL va oVaTTAPOOTACEL TIUN
ion pe 0. Opwg onMwc Ba SoUpPE oL AVATIPAOTACEL KLWWNTAG UTTOSLOOTOANG
nepthappavouyv pia 181k akolouBia bit yia tnv avanapdotacn tou pndevog.
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Ynepxeilion ekOétn

‘Evag Oetikog ekBETNG umepPaivel tnv péylotn duvatn T €kBETn. e
HEPLKA CUCTAMATA, AUTH UIopel va KaBopiletal wg +oo 1) -oo,

YnepxeiAlon onUAVTLKOU LEPOUG
H nmpooBeon duo onUAvIIKwWV LEpwY TOU (Slou TPOoNUoU UTopEL va €XEL

OOV OTIOTEAECHO OE QMOUAKPUVON TOU TILO ONUAVIWKOU bit. Autd umopel va
S10pBwOel pe emavevBuypapplon 6mwe Ba ol e MAPAKATW.

YnoxeiAion ekO€tn

‘EvoGg apvnTKOG €KBETNG lval HIKPOTEPOG Ao TNV eAAxLoTn Suvarth TN
€KOETN (.. -200 Tou £lval pKkpoTePN amo -127). Autd onpaivel 0tL o aplBuog ivat
TIOAU ULKPOG yla va avarnapaotabel, kat pnmopel va avanapaoctabei pe 0.

YnoxeiAlon onUavTLKoUEPOUG

Itn OSwadikacio €uBuypAuULONG TWV ONUOAVIIKWY HEPWYV, HUIMOPEL va
petakwvnBouv Pndia mépa amnd to 6e€l dkpo tou onuavtikol pEpoug. Onwe Ba
Sou e, anatteital kamolag popdng otpoyyuAormnoinon.

H umoxeilion eival Alydtepo onuavtko mpoBAnua meldn to anotéAeoua Unopel
YEVLKA VO TIPOCEYYLOTEL LKAVOTIOLNTLIKA pE To 0.
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Agv gpunvevovtal e To cuvnOn TPomo OAeg ol akoAouBieg bit ot popdEg

Tou KoBoéploe TO TPOTUTIO TNG

IEEE. AvtiBeta, pepkég oakoAouBieg bit

XPNOLLOTIOLOUVTAL Yla TNV avamapaotacn WKWy Tipwy. To IEEE €xel kamoleg
ELOIKEC TLUEG. OL akpOTATEG TIUEG EKOETN [OAa Ta bit 1 1} 0 (255 otnv amAn popdn,
2047 otn popdn SutAng akpifelag)] kabopilouv €16KEC TIPEC. Ol TTAPAKATW

Tiivakeg eixvouv yla amAn Kot SUtAr akpiBela TnG ELOLKEG TUUEG:

EIAIKH TIMH Mpoonuo MoAwuévog ekI€tTng KAdouo Twn
OETIKO MHAEN 0 0 0 0
APNHTIKO MHAEN 1 0 0 -0
OETIKO ANEIPO 0 2550Aa 1 0 oo
APNHTIKO ANEIPO 1 2550Aa 1 0 s
2IQMHPO NaN on1 2550Aa 1 #0 NaN
NaN 2HMATOAOZzIAZ on1 2550Aa 1 #0 NaN
OETIKOZ 0 0<e<255 f 2¢127(1 f)
MHAENIKOZ
APNHTIKOZ 1 0<e<255 f -28127(1.f)
MHAENIKOZ
OETIKOZ 0 0 f20 2¢125(0.f)
ANOKANONIKOMNOIHMENOZ
APNHTIKOZ 1 0 fz0 -2e-126(0.f)
ANOKANONIKOMNOIHMENOZ

SXHMA 6.  ELSIKEG TUUEG yla amAn akpifela

AINAH AKPIBEIA ( 64 bit )

EIAIKH TIMH Mpoonuo MoAwuévog ek9€tng KAdoua Twn
OETIKO MHAEN 0 0 0 0
APNHTIKO MHAEN 1 0 0 -0
OETIKO AMEIPO 0 2047 O\a 1 0 oo
APNHTIKO AMEIPO 1 2047 O\a 1 0 -0
21QMNHPO NaN on1l 2047 O\a 1 20 NoaN
NaN ZHMATOAOzIAZ on1l 2047 O\a 1 20 NaN
OETIKOZ 0 0<e<2047 f 2010231 f)
MHAENIKOZ
APNHTIKOZ 1 0<e<2047 f -28-1023(1 )
MHAENIKOZ
OETIKOZ 0 0 20 2¢102( )
ATOKANONIKOMNOIHMENOZX
APNHTIKOZ 1 0 f£0 -28°1022(Q f)
ATOKANONIKOMNOIHMENOZ

SXHMA 7.  EWSIKEG TIMEG yia SUTAR akpiBela
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Mo TLUEG eKBETN oTo SaoTtnua ano 1 €wg 254 yia anAn akpifeta, kat 1 €wg
2046 ywa &utAnl akpifela, avamapiotavrol Kovovikomolnpévol pn pndevikol
aplBuot KvntAg umodLaoTtoAng. O ekBETNG elval MOAWUEVOG, WOTE O APLBUOC TWV
ekBeTwV elval amo -126 €wg +127 yia amAn akpifeta kot amo -1022 €wg +1023. Evag
KQLVOVLKOTIOLNMEVOC aplOuog amalttel éva bit (0o pe 1 ota aplotepd tng Suadikng
umoSLacTtoAng. Auto To bit umovoeital, Sivovtag éva evepyd eUpog ONUAVTIIKOU
HEPOUG Ue 24 1) 53 bit (To omolo ovopaletal KAACUO OTO TTPOTUTIO).

rx. 001001010 10100000000000000000000

‘Evag €kBETNG (00G pe unbév, pall pe kKAaopa (oo pe pndév ,avamaplotd
BETIKO 1 apvNTIKO UN&Ev, avahoya e to bit mpdonuou. Eival xpriowo va pmopol e
VO QVATIOPOOT)COULE PLa TLUA akpLBWE ton pndév.

‘Evag ekBETNG e 0Aa tou Yndia toa pe 1 pall pe éva pndevikd KAdoua
ovarnaplotd BeTko 1 apvnTko Alelpo avaloya e To bit mpoonuou. Eival xprioluo
va £XOULE Uia ovamapAoToon Tou aneipou. Auto EMLTPEMEL OTO XPrOTN va
anodaociosl av Ba cupmnepldepOet otnv unepxeilion wg cuvbnkn opdApatog i Ba
HETAPEPEL TNV TLUA = KoL Ba TIPOXWPNOEL LUE TNV EKTEAECH TOU TIPOYPAUUATOG.

Evag ekBétng pe oAa ta Pndia tou 0 pall pe éva pn pndevikd KAdoua
OVaTTAPLOTA €VA ATIOKAVOVLKOTIOLNUEVO aplOpo. Itnv Mepimtwon autr, to bit ota
aplotepd ¢ Suadikng uTtodLaoToARG eival pnbév, Kal o TPayUATIKOG EKBETNG elval -
126 1 -1022. O aplBuoc eival BeTIKOC N apvnTIKOG avaAoya e To bit mpoonuou.

rtx. 0 00000000 10100000000000000000000
(amokavovikomolnpEVog aplOuoc)
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OL amokavovikomotnuevol aplBuol mepllapBavovtal oto MPOTUTO yla va
OVTIUETWIIIOOUV  KATOOTACEL UTOXelAlong ekBE€tn. Otav o ekBétng Tou
QMOTEAECUATOG YIVETAL TTIOAU MIKPAG TIUAG (Evag apvnTIKOG eKOETNG pe umepBoAka
HEYOAO HETPO) TO QTMOTEAECUO QTIOKOVOVIKOTOLE(TAL ME O€fld UETATOMION TOU
ONUOVTIKOU HEPOUC KoL av&non Tou ekBETN HéEXPL €va onueio mou umopel va
avanapaotabel.

To mapakdtw oxAua mapouclalel tnv Hopdn single, Xwpig Kat Me
QITOKOVOVLKOTIOLNEVOUG aplBpolg. OL aplBuol mou Umopouv va avamnopoaotabouy
uropolv va opadomnoinBolv os Staothpata tng popdnc [27, 2"1]. Méoa os kdBe
TETOLO SLAOTNUA, TO TUAUO TOU €KBETN oTov aplOPd mapapével otabepd, evw TO
KAQOUQ HETABANAETAL, TAPAYOVTAG HLO OUOLOHOPdN KATAVOUN TWV aplBuwv mou
UmopoUV va avanapaoctabolv péca oto Slaotnua.

KaBwg mAnoldloupe mo kovtda oto 0, kaBe Sladoxikd Staotnua €XEL TO ULOO
€UPOC Ao TO TPonyoupevo Slaotnua, oAAQ, TEPLEXEL TO 6L0 TARBOG aplBuwv ot
ormolol purmopouv va avanapaotadouv. ETol n mukvotnta Twv aplOpwy mou Ynopouv
va avamopaoctabouv aufdavetal kabwe TANoldloupe oto undév. Opwg av
XpnotLpomnotnBouv HOVOo KOVOVLKOTIOLNUEVOL aplBuol, utdpxeL €va SLAKEVO aVAUETA
OTO UNGEV LE TO ULKPOTEPO KAVOVLKOTIOLNUEVO apLlOuo.

stnv nepintwon pe 32 bit, untdpyouv 232apBuoi tou propouv va
avarapaotafolv o KGO Stdotnua, Kot PKPOTEPOC OeTIKOC eivat 0 27126, Me tnv
TPOCONKN KoL TWV ATTOKOVOVLIKOTIOLNUEVWY, TIPOOoTiBevTal EMUTAEOV
223aplBpoiopotdpopdapetat 0 katl tou 27126,

‘Evag ekBETNG e OAa tou ta Pndia toa pe 1, pall pe Eva pun pndeviko KAdoua
naipvel tnv TR NaN, mou onuaivel oxL aplBuog, Kal XpnoLLOTOLE(Tal ylo va
onuatodotioel Sladopes ouvOnkeg e€aipeonc. Yrapyouv 2 €ién NaN’s onuatodotikd
Kal owwrnpd NaN's.

Mia NaN eival pta cup oAk ovtotnTa mou eival KwdLkomolnuévn o€ popodn
Kwntn¢ unodlaoctoAnc. M onuatodotiky NaN onuatodotel pia faipeon akupng
npagng, onote epdaviletal wg teEAeotnG. OL onpatodotikéc NaN mopexouv TLUEG Yo
HETAPBANTEG XWPLG APXLKEG TLUEC KoL Ttapa aplOUNTIKEC BEATIWOELG, oL omtoieg Sev eival
OVTIKELLEVO TOU TIPOTUTIOU.
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M owwrninpry NaN petadidetal dtapécou oxedov KABe aplOUNTIKAG
npa&nc xwpic va onuatodoteital pia e€aipeon. Kat ot Suo tumot NaN €xouv tnv
dla popdn.

Mpémnet va avadépoupe OtTL oTo POTUTIO opileTal Kal popdr n Aeyopevn
adplotn popdn. TVUdwva HE TO MPOTUTIO N adpLoTn popdr £XEL MPOCNHUO
apvnTko dnAadn 1. O ekBETNG amoteAeital and AcouG. Evw O0To OnupavIKO
HEPOC LOVO TO TPWTO bit elvat 1 kot 6Aa Ta uTtOAouta pNdEv.

To mpoTUTIO £XEL OPLOEL YLt KABE popdr kamola akpifela Pndiwv.
la to Tumo amAng popdnc n akpifela twv dekadikwv Pndiwv eivat 8. Apa
SnAadn ta emumAéov Sekadika Pndia kOBovtal LETA TNV OTPOyyuAomoinan.
Mo mapdadetypa o aptbpog 1,2955 x 101 3ustatpénetal oto Suadkd we £€AG
e 0TPOYYUAoTOinGn POG To TMANGLECTEPO:

0-10101010-1.01111001000010100100011

Eav twpa 0pwg B€Aou e va petatpéPoupe tov aplOpo auto maAl o
6ekadikd €xoupe amotéAeopa loo Ue:

1,2955000152317231104 x 10*3

Mapatnpriote OTL 0 aplBUog eival SLadopeTKOC amd Tov apxko. ESw
Aoutov maipvel pépog n akpifela Pnoiwv kot maipvoupe povo ta mpwrta 8
Sekadika Pndia urtdPn Kal EXOUE TEALKA :

1,2955000 x 10%3
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KEDAAAIO 4° :

AplOpntikn aplOuwv Kivntig untodtaotoAng. MpocOeon,
Adaipeon, MoANamAaclacpag Ko Alaipeon

4.1 NpocBOeon aplOPWV KIvNTAG UTTOSLOLOTOANG

000 o010 6ekadIKO cUOTNUA N APLOUNTIKA KLVNTAG UTTOSLACTOANG elvat eUKOAN,
otnv duadikn aplOUNTIKA KWNTAC utoSLaoToAnG n poobeon kat n adaipeon eival
IO oUVOETEC MPALELG amo Tov moAamAaclaopd Kat tTnv Slaipeon.

Yrniapyouv 4 Baoikég AaceLg oTov alyoplOpuo yla tnv mpocbeon:

1) ‘EAeyxocg yla undév

2) EuBuypappuion ekBetwv
3) MpocBeon TwV CNUAVTLKWY LEPWV
4) Kavovikomoinon Tou anoteAéoUaToc.

O aAyoplBuog tng npocBeong eival 6w auto tou oxiuatog 11.

Oa KAvoupe pLa emeéynon tou aAyopibuou BrAua Bripa wote va yivel mo
Katavonto. Mpwta ar’ OAd MPETEL VA TOVICOUHE OTLTO KPU DO bit dmtwg Ko otnG AAAES
TMPALELS KOl oTnV TipooBeon mpémel va epdaviotel, aAALWE TO AMOTEAECUA Elval
AaBoc. Emiong to mpoonuo mpEmel va ¢paivetal. TEAKA yla VoL KAVOUUE CWOTA TNV
MPAEN TIPETIEL VAL EXOULLE TO ONUAVTLKO MEPOC E TO TPOCN O, TO bit oTa apLoTEPA TNG
UTTOSLAOTOAN G KOl TO UTTOAOUTTO KOUUATL TOU ONUAVTIKOU HEPOUG. To TPOONUO OPWCE
TO MALPVOUUE UTIOYN HAC LOVO OTaV KAVOUUE TNV mpocBeon n adaipeon. Evw oto
oA amAaclacpd Kal tnv Staipeon To mpoonuo umoAoyiletal Eexwplotd omwc Oa
S0UUE MO KATW.

OewpoUlpe duo aplBpoUg KvnTc uTtoSLACTOANC A Kot B Kal To amotéAeoua
pog Ba amoBnkevetal oto C.

Mpwta eA€yxoupe €av To A eival undév kal av eival undév to amotéAeopa
tooUTal Ue To B. Edv Aowtov to A eival dtadopo tou pundevog, eAéyxoupe av to B eival
unéev . Av to B eivat undév to amotéAsopa gival e to A aAALwWG ouveXI{OUE HE TNV
enopevn ¢paon Tou alyopibuou.

Av Aoutov ev givan pndev to A 1} To B, 0T oUVEXELQ, OTTWG KAl 0TO SEKASLKO
oUoTNUa, KAVOUUE guBuypapuion ekBetwv. EmMeldr n UETOTOMION QPLOTEPA TOU
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oplBpou eival advvatn SLOTL XAVOULLE TOL CNUAVTIKA bit, KAVou e peTATOMION TIPOC TA
6e€la. Etol yla TNV euBuypdppion TPENEL va eTUAEEOUUE Tov €KOETN mou elval
HULKPOTEPOC. 2TN CUVEXELO KAVOULE LETATOTILON TOU GNUOVTIKOU HEPOUC TIpog Ta Sefld
au&avovtag tov ekBEtn. KabBe dopd mou aufdavoupe TMPEMEL va EAEYXOULE €AV TO
ONUAVTLKO PEPOC elval undév. Eav elval undév tote to amotéAeocpa LoouTal LUE TO
aAov aplBud mou €xelL to peyoAUTepo ekBEtn. Autn elval pia mepimtwon mou
oupBaivel otav €xoupe 2 aplOuolg pe peyaAn dtadopd ekBetwy. MNa mapadeypa
1,25 x 230 + 1,25 ool PE TO MPWTO aplOuod Kot pag Sivetl anotéeopa 1,25 x 230,

MOALC Aoutov KAvoupe euBuypAupLon EKOETWY €PXOUAOTE OTO OTASLO POCOeaNnG
TWV CNUAVTIIKWY MEPWV . Ouwg 6w TPETEL va SLEUKPLVIOOUUE OTL €AV UTIAPXEL
0PLOPOC LUE OPVNTLKO TIPETIEL VAL YIVEL CUUMARPWHO WE TIPOG TO 2 yla AOyoug eUKOALQC.
To cupmAnpwHa w¢ Pog 2 Ba To MeplypAPOUE OTNV AUECWE EMOUEVN TTapaypado.
Kavoupe Aoutov mpooBeon Twv 2 CNUAVIIKWY HEPWV HE TOV KAQGLKO TPOTO ToU
E€poue.

2T OUVEXELD EAEYXOUUE €AV €XOUUE UTIEPXEIALON ONUAVTIKOU PEPOUGC. € AUTH TNV
nepintwon petatomni{oupe 6efld TO AMOTEAECUA KOl QUEAVOUUE TOV €KBETN TOU
OTIOTEAECLOTOC.

ESw Aoumov eAv TO MOTEAEGHA EXELTIPOCN O OPVNTLIKO KAVOU LE CUUTTAN pW AL
WG TPOG TO 2 TOU ONMOTEAECUATOC WOTE VO TIAPOUUE TNV MPOYUOTIKA TOU TLUN.

21N OUVEXELO AOUTOV EAEYXOUUE €AV EXOUUE UTIEPXEIALON TOU €KBETN HaG EXEL
unepxeillon. Itapatape TNV npdcbeon pe pia avadopd umepxeillonc.

ITn OUVEXElM €AV TO amotéAeopa Oev €lval KAVOVIKOTIOLNWEVO, KAVOUUE
KOVOVLKOTIOLNGN TOU QMOTEAECUATOG. 2TNV TEPLITTWON TNG Kavovikomoinong (6A. 2.5)
OTAV KAVOUE UETOTOTILON OPLOTEPA TO CNUAVIIKO UEPOG TIPETEL VA EAEYEOULE €AV
UTTAPXEL UTIOXEIALON EKOETN=

Edv 10 amotéAeopa €xel KavovikomolnBel owotd oto TEAOC KAVOULE
otpoyyulomnoinon(B6A2.5).

A¢ peAeTOOUPE TWPA KATIOW KEPN TNG TPOoBEeaNG ou Ba pag XPELOLOTOUY
KQL 0T CUVEXELD :
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H dwadikaoia tng evBuypappiong eivat pia moAu anAn Stadikacia. Npwta
QUEAVOUUE TOV EKOETN, OTN CUVEXELDL LETOTOTI{OUE TO ONUAVIIKO UEPOC TPOC Ta
0e€la Kal eAéyYOUUE €AV TO ONUAVIIKO MEPOC eival undév. EAv OxL, KAvoupue
guBuypauuion HéEXPL va yivouv ol 2 ekBéteg lool. Ag Bewpriocoupe yla mapadetypa 2
opLOPOUG KOL VO TOUG KAVOUUE EVBUYPAUULON:

A=1,0100....000 x 23
B=1,1110....000 x 2

Onwg PAETETE 0 ApLOUOC B €xel ekBETN UIKPOTEPO. Apa OTIWG avadEPAE TILO
nipv evBuypappilouvpe avédavovtag Tov ekBETN Tou B kal petatonilovtag tov aplduod
TPOG Ta SEELA KAl EXOULIE:

Apx1k6 voUpepo : 1,1110....000 x 22

Metatormnion kot avénon ekdétn: 0,11110....000 x 2 Metatdron
KoL av€non €kB£tn: 0,011110....000 x 2 © Metatomnion Kat oavénon
ekB£tn: 0,0011110....000 x 2 ! Metatdmon kat avénon ekOETN:
0,00011110....000 x 2?

TeAwd Aoutdv Ba éxoupe tov aptOpd: 0,0001111....000 x 22. Otav KAVOUUE
autnA tnv Stadikaoia ival mOAU onUAVTIKO Vo TTPOGEXOULE VA NV YIVEL TO ONUAVTLKO
HEpog 0. ALOTL aUTO elval éva amo Ta KPLTAPLA TEPUATIOUOU TNE TPAENG.

Elvalr éva Bépa onuaviikd otnv Sladikacio mpooBeong Twv ONUAVIIKWY
HeEpWV. YiepXelAlon oNUAVTLIKOU HEPOUC TIPOKUTITEL OTAV TA TTPOCHUA TWV 2 aplBpwy
elval (Sla. Oa MpEMEL va MPOCTEXOUE OUWG SLOTL N LoOTNTA TwV EKOETWV LOXVEL OTNV
daon nmpocBeong n adaipeong Twv onUAVTIKWY pHepwv. Evw otnv adaipeon otav n
ekOEteq gival SladopeTikol TOTE HaC TPOKUTTEL UTEPXEIALON oNUOVTIKOU pEpoud. MNa
mapadelypa eav mMPooBECOUE TOUG apLOUOUG:

1.1100...00 -+
1.0100...00
11.0000...00
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O aplBuog €xetL umepxeidion onpavtikou pepoug dSnAadn ta bit ota aplotepa
NG UTOSLAOTOANG Elval TAvw armod 1 ondte KAVOUE PeTATOMLON Se€LA KAl AuEAvVou e
TOV €KBETN TOU AMOTEAECATOG.

Otav kavoupe mpodobeon ekBetwv otov MoANamAacloopd n adaipeon
ekBeTtwv otnv dlaipeon pmopei va mpoku P el untepxeilion ekBETn. Evw otnv mpocBeon
kal adaipeon, n unepxeilion ekBETN pumopel va mpokUPeL OTav EXOUUE UTtEpXEIALON
ONUOVTIKOU HEPOUG KAL XPELAOTEL VAL AUENOCOUE TNV TOV EKBETN.

Ac Soupe éva mapadeiypata untepxeillong ekBETn otnv npocbeon:

1) Aq utOBECOU E OTL EXOUE VO KAVOUUE TipOoBean 2 aplBpoug pe ekB€tn 11111110
ot single popon. Ta mpdonua toug ival BeTIkd. Evw Ta onNUOVTLKA LEPN TOUG lval:

A) 1.0110.....00

B) 1.1001.....00

AdoU Aoutdv KAVOUWE TNV TPOoHBEoN QUTWV TWV APLOUWY €XOUUE OTMOTEAECHA:
10.1111.....00. Onwc mopatnpeite £{oUpe uTEPXEIALON ONUAVTIKOU PEPOC. XpelaleTal
Va KAVOUUE PETATOTLON APLOTEPA TO ONUOVTIKO LEPOC KOL VA 0LUENOCOUE TOV EKOETN
TOU amoTeAEOUATOC. META TNV METATOTLON TOU ONUOVTIKOU HEPOUC Kal auénaon Tou
€KOETN €xoue TO €€NC amoTéAeoua:

C) 1.01111......00

Kat Ba €xoupe €kBEtn peta tnv avénon tou: 11111111. Autoc o ekBETNC OMWG
BAEmete €xel UTtEpXEIALON. Z€ QUTA TNV TEPIMTWON €LOAYOUE OTOV KATAXWPNTA TNV
TLUI TOU OTELPOU, + ATELPO N — ATELPO.
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H umoxeilion ekB€tn pnopei va cupPaivel Otav KAVOUUE Kovovikomoinan
OTLG TEOOEPLC TPAEELC KaL OTAV KAVOULE pocBean Kal adaipeon ekBeTwv avtiotolya
oTov TOAAQIMAQCLAOMO Kal TNV Staipeon. Ztnv deVTepn unopet va cupPel umoxeiion
HOVO OTaV KAVOUUE adaipeon ekBeTwv Kal o SeUTeEPOG EKOETNG €lval PeEYaAUTEPOC
amno Tov MPWTO.

Ma va pag yivel mo katavonto ag¢ Soupe éva mapdadelypa mouv Ba cupPel
umoxeillon. Ag urtoBéooupe OtL BEAOUUE va KAVOUE Slaipean Kal EXOUME TOUG €ENC
6Uo ekBéteg: 00000001 kat 00000100. Itnv dwaipeson n ekBéteg adatpouvtal.
Kavoupe Aoumov adaipeon twv ekBeTwv Kal €xoupe amotéAeopa: 11111101, Auto
elval évav aplBpod peyalutepo anod Tov mpwto aplduod. Npdypa To onoio onuaivel ott
€XOUUE umoxeiAlon ekBETN. I auth TNV NepimTwon BAOUE OTOV KOTAXWPENTH TNV
TLUA TNC uTtoXEiALonc.

Mo va BPoUUE TNV MPAYUATIKA TLUA EVOC apvnTIKoU aplOpol mpEMEeL va
KAVOUUE TAAL TNV avtiotpodn Swadikaoia. AnAadn avtiotpédpoupe OAa ta bit kat
npocBETou e €vav oo oto Tedeutalo bit xwpig va mewpagoupe to bit mpoonuou.

Napadelypa 1:

A¢ UTTOB£00OULE OTL £XOUE TOUC TTAPOKATW aplOpolg A kal B :

0 10100000 1.01110100100001110110111 01000

0 10011010 1.10101101001001110100100 00000

1) Npwta eAéyxoupe v €va amo ta SUo VoUupepa eival PndEv. Itnv nepinmtwon Hag
Kavéva amo ta SUo Sev eival pndév.

46



2) Ztn ouvéxela PAEmoupe OTL oL ekBETeg Sev elval lool. Kavoupe euBuypdupion
ekBeTwv avfavovtag tov UKpOTepo €kBETn. O aplBuog B suBuypappiletal omwg
elyope avadépel otnv evotnta 3.2. Kal £XOUME TEAKA TOuG €€N¢ aplOUoUG:

0 10100000 1.01110100100001110110111 01000

0 10100000 0.00000110101101001001110 10010

3) EAEYXOUUE €AV TO ONUAVIIKO HEPOC elval pndév kabe ¢dopd TOU KAVOUUE
petatoron. Aol Aoutdv Sev €XOUUE, KAVOUUE POOOEon TWV CNUOVTIKWY MEPWV
maipvovtag umoyn ta mpocnua Twv aplBuwv. Kal £xoupe To €EAG AMOTEAECUA LETA
Vv npoobeon :

0-- 1.01110100100001110110111-- 01000

0-- 0.00000110101101001001110-- 10010
+

0-- 1.01111011001111000000101-- 11010

4) 3TN CUVEXELO EAEYXOUE EAV TO ONUAVTIKO HEPOG ival 0. BAEmoupe OtL dev eival
KOLL T(POXWPAE OTO EMOUEVO Bripa.

5) Otdoape Aoutdov oto otddlo TNG Kavovikomoinong. Edw PAEmoupe OTL TO
OTTOTEAECLLO ELVOIL KOVOVLKOTIOLNEVO Kal SV XPELATETAL VA KAVOULLE KAVOVIKOTIOLN oM.

6) 2to TEAKO oOTASl0 KAVOUUE otpoyyuAomoinon. ESw Aoutdv umopoUue va
eTAEEOL UE €val amO TOUG 4 TpOTouC otpoyyuAomoinong. Epeic Oa mpotunooupe tnv
OTPOYYUAOTIOLNGN TIPOG TO MANGLECTEPO.

Napadelypa 2:

Ac S0UHE Aoumov éva TapASELyLOl OTOV OTIOLO £XOUME TIPOCNHO OpVNTIKO. YoBEate
OTL £XOULE TOUG TTAPAKATW apLOUOUC :

1 01111111 1.11000000000000000000000 00000

0 01111111 1.10000000000000000000000 00000
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Onwg PAEnete yla Adyoug anmAotntag €xoupe BAaAeL idloug ekBETeg. Apa Sev
Xpelalopaote suBuypappion ekBetwv. AutO TOU HaAC MEVEL €lval va KAVOUUE
MPOOBECN TWV CNUAVTIKWY HEPWV. MNa va KAVOULE TPOCOEDN TWV CNUAVTLKWY LEPWVY
TPETIEL TIPLV TNV TTPO0BEeDN va BPOUKE TO CUUMARPWHO WG TTPOC 2 TWV aplBpwy mou
€XOUV 0PVNTLKO TpOcNUo. Onwg PAEMETE 0 ApLOUOG A €XEL TPOONO OPVNTIKO OTOTE
TPEMEL VAL YIVEL CUUMANPW A WG TIPOG 2. Kavovtag Aoutdv CUMMARPWA TO 2 €XOULE
TO £€AG MAPAKATW APLOUO WC A, TTOU £(val TO CUUMARPWHO WG TTPOG 2 TOU:

1 01111111 0.01000000000000000000000 00000

Yotepa KAVOUUE POCoOEan TwV 2 aplOUWY KAl £XOUE TO TAPOAKATW
anotéAeoua :

1-0.01000000000000000000000-00000
+ 0-1.10000000000000000000000-00000

1-1.11000000000000000000000-00000

Maipvoupe €va amotéAecpo apvnTko. Apa TO amotéleopa pog eival
apvNnTIKO. AAG 0 aplBuog pag otnv oucia dev eival auto. Emeldn eival apvntikog o
0pLOPOC MPEMEL VA YIVEL TTAAL CUUMARPWHO WG TTPOG 2 yla vt BPoUUE TO TTPAYUATIKO
QTOTEAECUA. ZUUTIANPWVOVTAC AOLTIOV WG P0G 2 EXOULE ATTOTEAECHAL

1-0.01000000000000000000000-00000

ESw Aoutov mPEMEL val KAVOULE KAVOVLKOTIOLNGON TOU QIMOTEAECATOC SLOTL TO
Suadiko Yndio ota aplotepd tnG umtodlactoAng eivat 0.

Kavovtag Aoumov KOVOVIKOTION G EXOULE:

1 01111101 1.00000000000000000000000 00000

Ito teleutaio otddlo tou aAyoplBuou PAémoupe mwg dev xpelaletal
otpoyyulomoinon.

Itnv ouoia kavape tnv mpaén -1,75+1,25 kat €xoupe anotéAeoua -0,50. Apa
otnv mpocbeon kal adaipeon MPEMEL ONMWOSNTIOTE va Taipvoupe unmoyn pag to
MPOONUO SLOTL OTAV £XOUME APVNTIKO aplBpd maipvoupe AABoC amotéAsopo Kot
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beltepov MpPEMEL va Taipvoupe umodn pag OtL €AV TO AnMOTEAECUA BYEL ApVNTIKO
TIPEMEL ONMWOSATOTE TPV KAVOUUE omoladnmote mpaén va PBPLOKOUME TO

CUMUMARPWHO WG TIPOC 2 XwpPLG va TTELPAEOUE TOV apvNTLKO EKOETN.

H adaipeon eival akplpwe dla pe tnv mpocBeon kot pumopel va uAomotnBel pe to
KOKAWUO TG mpooBeong. OL ¢paoelg tou alyoplBuou eivatl idleg. Mpwta OPWG €AV
B€Noupe va kavou e adaipeon otnv apxn Tou alyoplBuou va aAAAfou e To TPOonUo
Tou aplBuol B wote va yivel adaipeon. ETol XpnoLOMOLWVTOG TO KUKAWUA TNG
NpocBeong unopoUl e va kavou e adaipeon.

OL 4 Baowkeg paoelg otov aAyoplbuo yla tnv adaipeon ivat 6nwe tng tpodobeonc:

1) ‘EAeyxocg yia undév
2) EuBuypaupuion ekBetwv

3) Mpbobeon TWV GNUAVIIKWY HEPWV
4) Koavovikomoinon Tou amoteAECUATOG.

BAETOUHE OTL O TEAIKOG apLOUOC £XEL TPOONMO apVNTIKO evw Ta U0 voUupEepa
elval Betikd. Autd onuaivel OtL €XOUHE UTEPXEIALON ONUAVTLKOU HEPOUC. Apa
KAVOUUE HETATOTLON QPLOTEPA TO CNUAVTLKO HEPOC KAl aufAVOUE ToVv EKBETN Kal

€EXOUUE TEAKO amotéAecpua o omoiog &ev  ypeldletal

otpoyyuAomoinon :

0 10000000

1.11000000000000000000000

00000

Ztnv ouoia kavape 1,75-(-1,75) o onolog poag €dwoe anotéAeoua:3,s.

Kavovikomoinon n

O moAMamAaclaopoc Kat n dtalpeon Kwoupevng uToSLACTOANC gival TTOAU
am\ouotepeg Sladkaoieg o oxéon e TNV MPOoBeaon Kal tnv adaipeon.
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O alyoplBpog tou mMoANAmMAACLaoHOoU Elval AUTOC Tou GalvVETAL TILO KATW.
Ag e€etaooupe tov alyoplBuo Brpa Brua.

1) O moAAaImAOCLOOOC AOLTTOV EEKLVAEL EAEYXOVTOG €AV O aplOUOG ival B, Tote
TO amotéAeopa eival ioo pe to 0.

2) Eav Aoutov o A dev eival undév tote yivetal éAeyxog edv o aplBuog B ival
un&év. Eav Aoutov to B eival 0 1ote 10 anotéAeopa sivat ioo pe to 0.

3) Ztn ouvéxela oto 3° otddlo av To A kat to B dev eivat 0 yivetal mpocBeon
TWV eKOETWV.

4) Apéowg peta yivetat adaipeon tng TLUAG MOAwoNG. O OKOTOG yLo TOV OToLo
yivetat adaipeon g Tung moAwong elval emeldr) otnv npocbeaon ekBeTwv Kal ot 2
eKOETEC elval moAwpEvoL. Apa adalpoUpe pia Gopad n TLUN TTOAWONG WOTE VOL EXOUE
HOVO pLa dopd MOAWUEVO TOV EKOETN.

5) 2to 5° otadlo eAéyxoupe €AV €XOUHE UTEPXEIALON TOU €KOETN PETA TNV

npooBeon ekBetwv. Edv €xoupe umepyelhlon e€kOETn TOTE TO QMOTEAEOHA EXEL
unepxeilLon.

6) ItnV auéowC €MOMEVN ¢Aon €ANEYXOUUE €AV €XOUUE UTOXEIALOn TOU
eKOETN. Eav £xoupe umtoxeillon ekBETN TOTE TO AmMOTEAECUA €XEL UTIOXEIALON.

7) Edv Aounodv dev €xoupe oUTe unepxeilion oUte untoxeililon, TOTE KAVOUE
TIOAAMAQOLACUO TWV ONUOVTIKWY HEPWV. ESW AOUTOV XpNOLUOTIOLOUUE TNV TEXVLKNA
Tmou &€poupe oOTO ONUOTIKO. Ymapyxouv OuwG OStadopol aAyoplbuol yla Tov
roAAamAaoLlaopo. Epeic emAé€ape autr TNV TEXVIKA SLOTL elval n amAovuaotepn.

H Slaipeon eivat mapopola pe tov moAAamAaclacpo. Ta povadikd onueia mou
Sladépouv eival mwg avti va tpooBEcoupe Toug ekBETEC TOoug adatpol e, Emiong
otav o 2°%°aplOuog eival 0 to anotéAeopa eival dmnelpo kat oxL 0. O aAyoplBuog tng
Slaipeonc elval autog mou pailvetal MapaKATW.
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Ag e€etaooupe tov alyoplBuo tng Staipeong Bruna BrApa.

1) Mpwta gAéyxoupe v to A gival 0 TOTE TO AmoTéAeopa lval
undév.

2) Edv 1o A Sev eival pndév eAéyxoupe €dv 0 SeUTEPOC ApPLOUOC lval UndEv.
Eav eival pndév kataxwpoupal cov amotéAecua to Amelpo. Mpokettal ywa thv
nepintwon dlaipeong pe to undév.

3) AdalpoUpe Toug eKBETEG.
4) Itn ouvéxela emeldn amo Tov Kavoupylo ekBETN €xel adalpebel 2 dopégn
TLUA TOAWONG, MPOoCBETOUUE pia popd TNV TLUA TOAWONC.

5) EAéyxoupe edv €xoupe umepxeilhlon Tou ekBETn peta tnv adaipeon
ekBetwv. EAv £xoupe umtepyeillon eKBETN TOTE TO AMOTEAECUA LOOUTAL UE ATIELPO.

6) Itnv apéowg emopevn $Aon €AEYXOUUE €AV €XOUME UTOXEIAlON TOU
eKOETN. Eav £xoupe umtoxeillon ekBETN TOTE TO AmMoOTEAECoUA LooUTOL LUE UTTOXEIALON.

7) Eav Aoutov bev €xoupe oute umepxelhion oUTe UTOXelAlon, KAVOUUE
Slailpeon Twv oNUOVTIKWY pepwv. H Slaipeon twv onUaviikwy HeEPwWV eival Alyo
TmoAUTIAOKN Sladikaoio o oxéon pe tov moAamAactacpud. H Saipeon yivetal pe
ouvexelc petatomioslg kat adaipéoelc. O alyoplBuog ywa tnv Slaipeon twv
ONUOAVTLKWV LEPWV Elval :

HUETPNTAC = UAKOC onuOvTIKoU pépoug OX0
METPNTAG >=0

METATOIMNIZH APIZTEPA AMOTEAEZMATOZ EAN A >=
B
TOTE
A=A-B

LSB ANOTEAEZMATOz2=1
ANANIQ2
LSB AMOTEAEZMATO2z=0

METATOMMISH AEZIA B
METPNTAG= METPNTAG -1

EMANAAHWH

8) 2Tn CUVEXELX KAVOUE KavovIKomoinaon epooov xpelaletal.

9) TeAeutaia kAvoupe otpoyyulomoinon
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NAPAAEITMA 1:

Ac UTTOBECOULE OTL £XOULE TOUC TTAPOKATW APLOUOUC :

0 01111111

1.11000000000000000000000

00000

1 01111111

1.10000000000000000000000

00000

MpwTta AOUTOV KAVOULE EAEYXO yLa UNSEV Kal BAETOUE OTL SEV £XOULE KAVEVA

unoév.

AdalpoUHE TOUG EKDETEC KOL EXOULE :

00000000

Onwg eixape avadépel kat mpwv otnv adaipeon ekBetwv, Pyaivel €va
amoTéAeopa TToU Sev €XEL TNV TN TIOAwONC. MpooBétovtag Aoutov £XOUE:

01111111

EAéyxoupue yla umoxeidion kot umepxeihion ekBETn alAd BAEmoupe oOtL dev

LOXUEL Kavéva amo ta 2. Tuvexiloupe pe TNV Slaipecn TwWV ONUOVTIKWV UEPWV. AG
KAvoupe Aoutov PAua BApa tnv Slalpeon TwV ONUAVIIKWY HEPWV WOTE O
TIPONYOUHEVOCG OAYOPLOUOG va YiVEL TILO KOTOVONTOC. TO QMOTEAECHA KaTaxwpEelTal

otnv C.

Bripa apxlkomoinong:

HETPNTAC = UAKOC ONUaVTIKOU pépoug ( 28)

A=1.11000000000000000000000-00000
B=1.10000000000000000000000-00000
C=0.00000000000000000000000-00000

BApa 1°:
A>B dapa adalpolpe ané to AtToBA =

0.10000000000000000000000-00000

Metatomnion aplotepd anoteAéopatog LSB
amoteAéopatoc=1
C=0.000000000000000000000000-00001

Metatomnion de€lda tou B.
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B=0.110000000000000000000000-00000
METPNTAG=28

BrjpoL 2°;
A>B dev LoxLeL apa dev adatpoupe

A=0.100000000000000000000000-00000

Metatomnion aplotepa anoteAéopatog LSB

anoteAéopatog=0

C=0.000000000000000000000000-00010

Metatomnion dg€la to B.

B=0.011000000000000000000000-00000

METPNTHG=27

Tnv 8La dtadikaoia tnv cuvexiloupe péxpL o deiktng va yivel 0.

Tehwka Ba €xoupe €va amotéAeopa :1.01100110011001100110010-10000. AnAadn

ToV aplOpo: -1,3999999 e mpoOoNUO ApVNTLKO. TNV oucia To voUuepo -1,4.

ZTn OUVEXELO KAVOUUE KOVOVLKOTIOLNGON KOl oTpoyyuAomoinon.

NAPAAEITMA 2:

A¢ UTTOB£00ULE OTL £XOULE TOUC 2 APAKATW aplOpoucg yia Slaipeon :

0 00011011

1.10010101101001011110111

11110

0 11100010

1.11111000110111101111100

01000

Meta Toug eAEyxoug yla UndEv BAEMOU e OTL Kavéva amod ta 2 Sev sival pndév.

AdalpoUpe AOUTOV TOUC EKOETEC KOl EXOULE:

100111001

MNpooBETou e Aowmov TNV MOAwWGoN Kal EXOULE :

BA£moupe OtL £xoupe umoxeidion ekOETn. Tepuatiloupe TNV MPAgn pe avadopa

umoxeiAlonc.

110111000
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KEQPAAAIO 5° :

H ebappoyn

5.1 AptOpopnxavn

HNE D0 61% B 13:01

Mmnaivovtag o xprjotng otnv edapuoyn, amno nposmidoyn, Bploketal otnv oeAida ¢
AplBuopnxavig. 2To EMAVW LEPOC, OTNV TIPWTN YPOUUN, UTIAPXOUV Ta SLadopeTIKA
0PLOUNTIKA CUCTALATO TTIOU MIOPEL VAL XPNOLLOTIOLROEL 0 Xprotng. H Seutepn
YPOUUN aVAKeEL oTnV «Slaypadr», evw otnv Tpitn Ba Bpoupe ta cUpBOAA TwV

PALewv.

O xpriotng SLaA€yEL TOV TPWTO TOU apLlBUO Kal To aplOunTikd cUoTNUO OTO OMoio
avrket. AEN tou ermutpénetan va StaA£€el AabBog aplBunTtiko cvotnua, Onwg .. 985
—>BIN, evw 6€V TOU EMTPENETAL ENLONG VO CUVEXIOEL XWPLG va eTUAEEEL TO

KaTAAANAo cuotnua.

161a Stadikacia tnpeital kat otov SeUTEPO, TPLTO KTA. aplOUo evw Ba XpelaoTel va
natnBel To cUPBOAO TNG LOOTNTAC (=) YL TO TEAKO ATMOTEAECUA. 2TO TEAOC, N 006N
QMELKOVIEL TO AMOTEAECHA, EVW TIAVW Ao auTo Slakpivovtal e yKpllo xpwua ot

apLlBuoi mou xpnotomnoince o xprotng Kabwg Kat tTa aplBuUnTIkA cuoTAUATA.
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5.2 Metatponéag

ANIQ 3.0 61% B 13:01

Kavovtag kUAlon 6€€Ld, o xprotng LETOPEPETAL OTOV HETATPOTEN. TO
TIPOETUAEYUEVO aPLOUNTIKO cUoTNUA Elval TO SEKASIKO, EVW MO KATW Tou BplokeTal
KOTA o£1pad, To dekaeadiko, to Suadiko kat o ASCIl kwdLkag o omoiog -mpog To

Tapov- ev lval TPog emAoyn yla Tov Xprotn.

Adou o xpnotng eTAEEEL TO aPLOUNTLKO CUCTN LA OTO OTIOLO AVAKEL O APLOUOG TPOC
HeTatporr), mMAnktpoAoyel Tov aplBuo kat avtopata Ba el va cupmAnpwvovTtal Kot

To urtoAouna nedia.
To aplBuntiko cvotnua ou Ba emAé€el kaBopilel kal Ta MARKTpa Ta omoia Ba

yivovtal opatd kot mpooBaciua mpog TANKTpoAoynaon. Na mapadetypa, av eTAEEwW

To Suadiko cuotnua (BIN), povo to 0 kal To 1 mopapEVOUV AoTIPA KoL TTPOG ETUAOYN.
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5.3 TeAk} 004vn

Decimal

Hexadecimal

iZinary

AT TOV HETATPOTIEQ, O XPHOTNG UITOPEL va LETOBEL 0TNV aplBUopn)ovn LE apLloTepN
KUALON, EVW UTIAPXEL KaL pLa Tpitn 0006vn yia TV edpappoyn HE Hio oKOUa apLotepd
KUALON amod tnv aplBpopnyovr). NMPOKELTAL OUCLACTIKA YL pLa TEAKN) 080vn TG
apLlOpopunxavAg OTIOU TO ATIOTEAECA TTIOU ELXOUE OE AUTAY, SLaKplveTal o€

SladopeTikd aplBunTIKA cuoThuaTa.
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KEDAAAIO 6° :

MpokKAROELG KaL Ol AUCGELG TOUG

6.1 Avanrtuén epappoyng nov npoocappoletal o OAEG TG 000vEG

H ayopd twv €Eumvwyv tTNAepwvwyv €xeL avantuxBel apkeTd Ta TeEAsuTALA XpOVLA UE
amotéAeopa va €xel auénBel kal to paopa cuokeuwv SLAdOPETIKWY TEXVIKWV
npodlaypadwyv. AUTO £XEL WG ATIOTEAECHA N KOLVOTNTA TTOU O.0XOAELTAL LE TOV
oXeSLA0UO KAl TN KATAOKEUH EHAPLOYWY VA ELVOL AVTLLETWIN UE Uia LEYAAN
npokAnaon. Kt autn 6gv gival aAAn amo tn duvatdtnta tng edpapUoyns va
npocapuoletal oto péEyebog tng 006vng KABs CUOKEUNG TAPEXOVTAC OTOV XProTNn
NV eukoAia va aAAnAoemidpad pe tng Aettoupyleg tng.

O peyalog aplBpog MARKTPWY Tou Ttapouctaletal otn dlenadr tng epapUoyng,
OVTLTTPOCWTEVEL TOV EEEALYLEVO XOPOKTI PO TNG OE CUYKPLON LLE TLG AVTLOTOLXES
edapuoyEc.

Apa yla tnv opoAn aAAnAentidpacn Tou Xprotn UE Tn Slemadr), 0 TPOCAVATOALGHOG
™G 000vNG mapapével KAELOWEVOG KADETA 08 OAEC TLG CUCKEUEC.

6.2 'piyopa npoofaon otnv apltdpopnxovi

O apxKo¢ oxedloopog €6ve Tn SuvatdTnTa OTOV XPHOTHN, TIEPVWVTOG ATto TV 000vn
TOU KEVTPLKOU HEVOU, va TtepnynOel otic Asttoupyleg TnG epapuoyng.

Zav QMOTEAECHA, O XPOTNG avayKalOTaV Va TIPOYLOTOTIOLOEL ETILTAEOV EVEPYELEG
o€ TepinmTwon mou enmbupovoe va LETABEL Ao Tov PETATPOME OTNV aplOpopnxavi
Kall To avtiotpodo. O TEAIKOC OXeSLAOUOC EKUETAAAEVOEVOG Ta Fragments Tou
Android emutpémnel otov Xpotn TNV Apeon npocBaocn otnv aplBuounyavy aAAd Kat
TNV €UKOAN peTadopad Ue TO oUPOLUO ToU SAKTUAOU OTOV PETATPOTEA.
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Mia amo Tig onUavTkoTePEG Suvatotnteg TnG edappoyng eival n emtAoyn g
TLOALKOTNTAC TOU 0pLOOU TIOU ELOAYETOL OVEEAPTNTO TOU ETIAEYUEVOU aPLOUNTIKOU
OUOTNUATOGC.

H avamnapdoctaocn evog apvnTIKoU CUOTUATOC 0TO SeKASIKO cUoTNUA lval pia
oA untoBeon aAld oto Suadiko kal Sekaefadlko ocUOTNUO UTTOPEL VL YIVEL PE
TIOAAOUG TpOTIOUG

(ZupmAnpwpa wg mpog 1, ZupmAnpwua w¢ tpog 2, Mpdonuo kot MEtpo)

Aappavovtag urtoyn OTL oL UTIOAOYLOUOL TOCO OTOV HETATPOTEN AAAQ KAl OTNV
aplBuounyavn mpayuatonotlouvtat otn Bacn tTou Sekadlkol CUCTAUATOGC, Ol
oplOpol KaTd T MPWTN MPOCEYYLoN AVOTOPACTACNC TOUG WG apVNTIKOL 0To Suadiko
Kal Sekaefadlko oUOTNUO EKAVAV XPHON TOU ZUUMANPWHOTOC WG MPOo¢ 2. AuTO €ixe
oaV QTMOTEAECHA KATA TNV EVAAAQYH TNG TTOALKOTNTOC, OTO TIAPO.OKNVLO VOl
TipaypaTonolouvtal mMAnBwpa mpafewv KoL TO HNKOC TOU TapayoEVOU aplOpol va
gemepva ta opLa tng Sltabéoung meploxng B€aonc.
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KEDAAAIO 7°:

MNpoomntikég

I1n mapovoa Katdotacn n epapuoyr otoxeVeL va KOAUEL TIG AVAYKEG YLoL BOOLKEG
TPALELG METOEL apLOUWV TTOU AV KOUV O apLlOUNTIKA CUCTAMATA, TIEPAV AUTWVY TIOU
XPNOLUOoToLoUVTAL OTN KABNUEPLVOTNTA KOTA KOPOV OTwG £ival To SeKadLKO.
Enopévwe adopd XprioTeg ou anmoteAoUV PEPOC KUPLWE TNG EMLOTNHUOVLIKNAG KOl
EKTOLOEVTIKN G KOWVOTNTAC. AC EETACOUE AOUTOV EAAOVTIKEC TIPOOTITLKEG TIOU
adopouv TN AELToUpyLKOTNTA TNG EPAPUOYNAC.

7.1 NoywKEG MPAEELG

Ol aplBuol umopouv va avamapaoTioouV Koppatia mAnpodopiag dpa n mpoodrkn
Slemadnc mou Ba Bonbnosl va mpaypatonolnbolv oL TEooepLg BACIKEC AOYLKEG
TPALELG oL oTtoleC ekteAoUvTaL peTafy Sekasfadikwy Kal Suadikwv aplOuwv: AND,
OR, XOR kot NOT Ba enmekteivel TN PEXPL TPOTLVOC AELTOUPYLKOTNTA.

7.2 Avanapaotaon anoteAéopatog e xapaktipeg ASCII

O kwdkac ASCIlI (American Standard Code

for Information Interchange, Auepikavikog MNpotunog Kwdikag yia Avtalayn
MAnpodoplwv) gival £va KwSLKOTOLNUEVO CUVOAO XAPAKTPWY TOU AQTLVLKOU
oAdABNTOU KoL XPNOLLLOTIOLELTAL YL AVOTIOPACTACH KELLEVOU OTOUC UTIOAOYLOTEC
KOl CUOKEUEG TNAETIKOLVWVLOG.

H avamoapdaoctaon tng eLoayopevnc aplOuntikng akoAouBiag oto meptBailov Tou
LETATPOTEN N} TOU TEAKOU OMOTEAECUOTOC OTO TEPLBAANOV TNC ApLOUOUNXOVAC HE
xapaktrpeg ASCII, Ba €6wve Tn SuvatoTnNTA OTO XPrOTN VO OMOKWOLKOTIOLOEL TN
mAnpodopia LECW AVOYVWOLUOU KELUEVOU.
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To 1o Koo aplBunTikd cUCTNHA TIOU XPNOLUOTIOLE(TAL OTN KOBNUEPLVOTNTA ELVaL TO
6ekadikd cuoTnua. Ao Ta TPWTA XPOVvLa TG oXoALKAG otadlodpopia Sibackopaote
TMPAELELC HETAEL OPLOUWY TTIOU AVIIKOUV OE AUTO TO OUOTNHO KAl £TOL UITOPOUUE va
EPUNVEVUCOUE AMOTEAECATA KAVOVTAG EMAARBguon.

Itn nepimtwon tng mapovoag epaproyn G oL TPAEELC LETALL apLBUWY TIOU AVKOUV
o€ SLadOpPETIKA ApLOUNTIKA CUCTHUATA KPUBEL 0TO TTAPOOKNVIO AAANEG SLASOXLKEG
TIPAEELG KAl LETATPOTIEG, AYVWOTEG OTOUG TIEPLOCOTEPOUC XPrOTEC.

Me yvwpova Ta Tapandvw N EVoOWPATwon napadelypdtwy aAAd kat n mapouvciaon
TWV BNUATIOUWY TIOU TTpayUaTonolifnkay yla vo TpokKUEL TO AMOTEAEGO Hiag
npagng Ba eloaydyouv Tov xpriotn otn pebodoloyia mou akoAouBroape.
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NMAPAPTHMAB’ :

O KwoKag avantuéng tng mapovoac epapoyng

ANDROIDMANIFEST.XML

<?xml version="1.0" encoding="utf-8"?>
<manifest xmIns:android="http://schemas.android.com/apk/res/android"
package="com.calcobin">

<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />
<uses-permission android:name="android.permission.INTERNET" />

<uses-permission android:name="android.permission. WAKE_LOCK" />

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:theme="@style/FullscreenTheme">
<activity
android:name=".MainActivity"
android:label="@string/title_activity_splash"
android:configChanges="orientation | keyboardHidden|screenSize"
android:windowSoftinputMode="stateHidden">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>
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package com.calcobin.helpers;

import java.math.BigDecimal;

import java.math.Biginteger;

public class BaseConvertion {

public static final char[] EXTENDED = { 0x0080, 0x0081, 0x0082, 0x0083, 0x0084, 0x0085,
0x0086, 0x0087, 0x0088, 0x0089,

0x008A, 0x008B, 0x008C, 0x008D, 0x008E, 0x008F, 0x0090, 0x0091,
0x0092, 0x0093,

0x0094, 0x0095, 0x0096, 0x0097, 0x0098, 0x0099, 0xO09A, 0x0098B,
0x009C, 0x009D,

0x009E, 0x009F, 0x00A0, 0x00A1, 0x00A2, 0xO0A3, 0x00A4, Ox00AS,
0x00A6, Ox00A7,

0x00A8, 0x00A9, 0xO0AA, 0xO0AB, 0xO0AC, OxO0AD, OxO0AE,
O0x00AF, 0x00BO, 0x00B1,

0x00B2, 0x00B3, 0x00B4, 0x00B5, 0x00B6, 0x00B7, 0xO0B8, 0x00BS,
0x00BA, 0x00BB,

0x00BC, 0x00BD, 0x00BE, Ox00BF, 0x00CO, 0x00C1, 0x00C2, 0x00C3,
0x00C4, 0x00C5,

0x00C6, 0x00C7, Ox00C8, 0x00C9, 0xOOCA, 0x00CB, 0x00CC, 0x00CD,
0x00CE, OxO00CF,

0x00DO0, 0x00D1, 0x00D2, 0x00D3, 0x00D4, 0x00D5, 0x00D6,
0x00D7, 0x00D8, 0x00DS9,

0xO0DA, 0x00DB, 0x00DC, 0x00DD, 0OxO0DE, 0xOODF, 0x0OEQ,
0x00E1, OxO0E2, Ox00ES3,

0xOOE4, 0x00ES5, OxO0E6, OxO0E7, OXOOES8, 0xOOE9, OxOOEA, Ox00EB,
0x00EC, Ox00ED,

OxOO0EE, 0xOOEF, 0xO0F0, 0x00F1, OxO0F2, OxO0F3, OxOOF4, OxO0F5,
0x00F6, 0x00F7,

0x00F8, 0xO0F9, 0XO0FA, 0xO0FB, OxO0FC, 0xOOFD, 0XOOFE, OxOOFF};

public static final char[] EXTENDED2 = { 0x00C7, 0xO0FC, OxO0E9, 0x00E2,
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0xO0E4, OxO0EO, 0xO0ES5, OxOOE7, OxOOEA, 0xOOEB, OxO0ES, OxOOEF,
OxOO0EE, 0xO0EC, 0x00C4, 0x00C5, 0x00C9, 0x00E6, 0x00C6, 0xO0F4,
0x00F6, 0xO0F2, 0xO0FB, 0x00F9, OxO0FF, 0x00D6, 0x00DC, 0x00A2,
0x00A3, 0x00A5, 0x20A7, 0x0192, 0x00E1, OxO0ED, 0xO0F3, OxOO0FA,
0x00F1, 0x00D1, 0xO0AA, 0xO0BA, 0x00BF, 0x2310, 0xO0AC, 0x00BD,
0x00BC, 0x00A1, 0xO0AB, 0x00BB, 0x2591, 0x2592, 0x2593, 0x2502,
0x2524, 0x2561, 0x2562, 0x2556, 0x2555, 0x2563, 0x2551, 0x2557,
0x255D, 0x255C, 0x255B, 0x2510, 0x2514, 0x2534, 0x252C, 0x251C,
0x2500, 0x253C, Ox255E, 0x255F, 0x255A, 0x2554, 0x2569, 0x2566,
0x2560, 0x2550, 0x256C, 0x2567, 0x2568, 0x2564, 0x2565, 0x2559,
0x2558, 0x2552, 0x2553, 0x256B, 0x256A, 0x2518, 0x250C, 0x2588,
0x2584, 0x258C, 0x2590, 0x2580, 0x03B1, 0xO0DF, 0x0393, 0x03CO,
0x03A3, 0x03C3, 0x00B5, 0x03C4, 0x03A6, 0x0398, 0x03A9, 0x03B4,
0x221E, 0x03C6, 0x03B5, 0x2229, 0x2261, 0x00B1, 0x2265, 0x2264,
0x2320, 0x2321, 0x00F7, 0x2248, 0x00B0, 0x2219, 0x00B7, Ox221A,

0x207F, 0x00B2, 0x25A0, 0x00AO0 };

/* Convertion Without Fraction Part */

public static String FromDecimalToBinary(String input) {
String binaryResult = null;

try {

Biginteger decimallnput = new Biginteger(input);

binaryResult = decimallnput.toString(2);

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return binaryResult;
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}

public static String FromDecimalToHex(String input) {
String hexResult = null;

try {

Biginteger decimallnput = new Biginteger(input);

hexResult = decimallnput.toString(16);

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return hexResult;

public static StringBuilder FromDecimalToAscii(String input) {

StringBuilder asciiResult = null;

try {

Biginteger decimallnput = new Biglinteger(input);

String hexResult = decimallnput.toString(16);

asciiResult = new StringBuilder("");

for (int i =0; i < hexResult.length() - 1; i += 2) {
String output = hexResult.substring(i, (i + 2));
int decimal = Integer.parselnt(output, 16);
if (decimal >= 0x80 && decimal <= OxFF) {
int temp = decimal - 128;

char tempschar = EXTENDED2[temp];
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asciiResult.append(tempschar);
lelse{

asciiResult.append((char) decimal);

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return asciiResult;

public static String FromHexToDecimal(String input) {
String decimalResult = null;

try {

Biginteger hexInput = new BiglInteger(input, 16);

decimalResult = hexInput.toString();

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return decimalResult;

public static String FromHexToBinary(String input) {

String binaryResult = null;

try {

Biginteger hexInput = new Biglnteger(input, 16);

binaryResult = hexInput.toString(2);
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} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return binaryResult;

public static StringBuilder FromHexToAscii(String input) {

StringBuilder asciiResult = null;

try {

asciiResult = new StringBuilder("");

for (inti=0; i< input.length()-1; i += 2){
String output = input.substring(i, (i + 2));
int decimal = Integer.parselnt(output, 16);
if (decimal >= 0x80 && decimal <= 0xFF) {

int temp = decimal - 128;

char tempschar = EXTENDED2[temp];

asciiResult.append(tempschar);
lelse{

asciiResult.append((char) decimal);

}

//asciiResult.append((char) Integer.parselnt(output, 16));

} catch (NumberFormatException numberEx) {

System.out.print(numberEx);

}

return asciiResult;

public static String FromBinaryToDecimal(String input) {
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String decimalResult = null;

try {

BigInteger binarylnput = new BigInteger(input, 2);

decimalResult = binarylnput.toString();

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return decimalResult;

public static String FromBinaryToHex(String input) {

String hexResult = null;

try {

BigInteger binarylnput = new BigInteger(input, 2);

hexResult = binarylnput.toString(16);

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return hexResult;

public static StringBuilder FromBinaryToAscii(String input){

StringBuilder asciiResult = null;

try{

Biginteger binarylnput = new Biglnteger(input, 2);
String hexResult = binarylnput.toString(16);

asciiResult = new StringBuilder("");
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for (inti=0; i < hexResult.length()-1; i += 2)
{
String output = hexResult.substring(i, (i + 2));
int decimal = Integer.parselnt(output, 16);
if (decimal >= 0x80 && decimal <= OxFF) {
int temp = decimal - 128;
char tempschar = EXTENDED2[temp];
asciiResult.append(tempschar);
lelse{
asciiResult.append((char) decimal);

}

//asciiResult.append((char) Integer.parselnt(output, 16));

}catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return asciiResult;

/* Convertion With Fraction Part */

public static StringBuilder FromDecimalToBinaryWithFraction(String input) {
StringBuilder str = null;
try {
Double decimal = Double.parseDouble(input);

int n =32; // constant?
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BigDecimal bd = new BigDecimal(decimal);
BigDecimal mult = new BigDecimal(2).pow(n);
bd = bd.multiply(mult);
BigInteger bi = bd.toBigInteger();
str = new StringBuilder(bi.toString(2));
while (str.length() < n + 1) { // +1 for leading zero
str.insert(0, "0");
}
str.insert(str.length() - n, ".");
for(int i=str.length(); i>0; i--){
if(str.charAt(str.length() - 1) =="'0"){
str.setLength(str.length()-1);
}
if(str.charAt(str.length() - 1) =="."){

str.setLength(str.length()-1);

}

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return str;

public static StringBuilder FromDecimalToHexWithFraction(String input) {
StringBuilder hexOut = null;
try {
hexOut = new StringBuilder();

double doubleOfDeclnp = Double.parseDouble(input);

if (doubleOfDeclnp < 0) {

hexOut = hexOut.append("-");
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doubleOfDeclnp = -doubleOfDeclnp;

Biginteger beforedot = new BigDecimal(doubleOfDeclnp).toBiginteger();

hexOut.append(beforedot.toString(16));

BigDecimal bfd = new BigDecimal(beforedot);

doubleOfDeclnp = doubleOfDeclnp - bfd.doubleValue();

if (doubleOfDeclnp == 0) {
hexOut.toString();

}
hexOut.append(".");

for (inti=0;i<16; ++i) {
doubleOfDeclnp = doubleOfDeclnp * 16;

int digit = (int) doubleOfDeclnp;

hexOut.append(Integer.toHexString(digit));

doubleOfDeclnp = doubleOfDeclnp - digit;

if (doubleOfDeclnp == 0)

break;

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return hexOut;
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public static String FromHexToDecimalWithFraction(String input) {
String fromhextodec = null;
try {
fromhextodec = Double.valueOf(input).toString();
} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return fromhextodec;

public static String FromBinaryToDecimalWithFraction(String input) {
String resultDec = null;
try {
String[] splits = input.split("\\.");
String beforeDot = splits[0];

String afterDot = splits[1];

Integer asIntBeforeForDecimal = Integer.parselnt(beforeDot, 2);

Integer placesAfterPoint = afterDot.length() - afterDot.indexOf(".") -

Long numerator = Long.parseLong(afterDot.replace(".", ""), 2);

Double value = ((double) numerator) / (1L << placesAfterPoint);

Double result = asIntBeforeForDecimal + value;
resultDec = String.valueOf(result);

} catch (NumberFormatException numberEx) {
System.out.print(numberEx);

}

return resultDec;

1;
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package com.calcobin.helpers;

import android.text.Spannable;

import android.text.SpannableStringBuilder;
import android.text.style.RelativeSizeSpan;
import android.text.style.SubscriptSpan;

public class BaseFormater {

public static boolean isDecimalFast(String s)

{

boolean valid = true;
char[] a = s.toCharArray();
for (charc: a)
{
valid = ((c>='0') && (c<="9")) | |
((c>="") && (c<=""));
if (Ivalid)
{
break;
}
}

return valid;

public static boolean isHexFast(String s)

{

boolean valid = true;
char[] a = s.toCharArray();
for (char c: a)
{
valid = ((c >="A") && (c <="'F')) ||
((c>="0") && (c<="9")) | |
((c>=") && (c<="));
if (valid)
{
break;
}
}

return valid;

public static boolean isBinFast(String s)

{

boolean valid = true;
char[] a = s.toCharArray();
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for (char c: a)
{
valid = ((c>="'0") && (c <="1")) | |
((c>="") && (c<=""));
if (lvalid)
{
break;
}
}

return valid;

}

public static String clearBase(String input, String currentBase) {
String clearedInput = input.substring(0, input.length() - currentBase.length());//clear
Base
return clearedlinput;

}

public static SpannableStringBuilder format(String input, String base){

String forminglnput = input + base;

SpannableStringBuilder formattedInput = new SpannableStringBuilder(forminglnput);

formattedInput.setSpan(new SubscriptSpan(), formattedinput.length()-base.length(),
formattedInput.length(), Spannable.SPAN_EXCLUSIVE EXCLUSIVE);

formattedInput.setSpan(new RelativeSizeSpan(0.5f), formattedInput.length()-
base.length(), formattedInput.length(), Spannable.SPAN_EXCLUSIVE EXCLUSIVE);

return formattedInput;

}
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package com.calcobin.helpers;

import android.app.Activity;

import android.content.Context;
import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.widget.Toast;

import com.calcobin.R;

public class ErrorHandler {

public static void echoError(ErrorType mCurrentError, Activity currentActivity){
String errorMessage = null;
switch (mCurrentError){
case LENGTH:
errorMessage = "Too big number";
break;
case BASE:
errorMessage = "Please select a valid base";
break;
case FULLSTACK:
errorMessage = "Stack is full. Please hit enter to proceed";

break;

case DIVIDEWITHZERO:
errorMessage = "You cannot divide with zero";
break;

case DEC_LENGTH:
errorMessage = "Too big Decimal input";
break;
case HEX_LENGTH:
errorMessage = "Too big Hexadecimal input";
break;
case BIN_LENGTH:
errorMessage = "Too big Binary input";
break;
}
Toast.makeText(currentActivity, errorMessage,
Toast.LENGTH_LONG).show();

public static void rotateDevice(Context context, Activity currentActivity) {
Layoutinflater inflater = currentActivity.getLayoutInflater();
View view = inflater.inflate(R.layout.rotate_toast,
(ViewGroup) currentActivity.findViewByld(R.id.overlay));



Toast toast = new Toast(context);
toast.setView(view);
toast.show();

public enum ErrorType{
NULL, LENGTH, BASE, FULLSTACK, DIVIDEWITHZERO, DEC_LENGTH, HEX_LENGTH,
BIN_LENGTH, ROTATE
}
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package com.calcobin.helpers;

import android.text.SpannableStringBuilder;
import com.calcobin.Calculator;
import static java.lang.Math.pow;
public class PlusMinus {
private static SpannableStringBuilder fixedInput;

public static void DecimalPolarity(Calculator.NumberPolarity polarity, String input) {

String clearBase, clearInput, fixPolarity="";

fixedInput = new SpannableStringBuilder("");

if (polarity.equals(Calculator.NumberPolarity.POSITIVE)) {
clearBase = input.substring(0, input.length() - Calculator.currentBase.length());
//clearlnput = clearBase.replaceAll("[()]", "");
//fixPolarity = clearInput.replaceAll("[-]","");
fixPolarity = clearBase.replaceAll("[-]","");
Calculator.convertedinput = Calculator.convertedinput.replaceAll("[-]","");
fixedInput.clear();
fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);
Calculator.formatedinput = fixedInput;
Calculator.editTextInput.setText(fixedInput);
//fixedInput.clear();

} else if (polarity.equals(Calculator.NumberPolarity. NEGATIVE)) {
clearBase = input.substring(0, input.length() - Calculator.currentBase.length());
//clearinput = clearBase.replaceAll("[()]", "");
//fixPolarity = "-" + clearlnput;
fixPolarity = "-" + clearBase;
Calculator.convertedinput =
fixedInput.clear();
fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);
Calculator.formatedinput = fixedInput;
Calculator.editTextInput.setText(fixedInput);
//fixedInput.clear();
String here = "here";

}else {

}

}

+ Calculator.convertedinput;

public static void BinaryPolarity(Calculator.NumberPolarity polarity, String input){
String clearBase, clearlnput, fixPolarity;
fixedInput = new SpannableStringBuilder("");

81



if (polarity.equals(Calculator.NumberPolarity.POSITIVE)) {
Calculator.convertedinput = Calculator.convertedinput.replaceAll("[-]","");
if (Calculator.convertedinput.contains(".")) {
fixPolarity =
String.valueOf(BaseConvertion.FromDecimalToBinaryWithFraction(Calculator.convertedinpu
t);
}else {
fixPolarity = BaseConvertion.FromDecimalToBinary(Calculator.convertedinput);
}
fixedInput.clear();
fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);
Calculator.formatedinput = fixedInput;
Calculator.editTextInput.setText(fixedInput);
} else if (polarity.equals(Calculator.NumberPolarity. NEGATIVE)){
clearBase = input.substring(0, input.length() - Calculator.currentBase.length());
//clearlnput = clearBase.replaceAll("[()]", "");
if (Calculator.convertedinput.contains(".")) {
fixPolarity = "-" + clearBase;
Calculator.convertedinput =
fixedInput.clear();
fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);
Calculator.formatedinput = fixedInput;
Calculator.editTextInput.setText(fixedInput);
} else {
fixPolarity = "-" + clearBase;
Calculator.convertedinput = "-" + Calculator.convertedinput;
fixedInput.clear();
fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);
Calculator.formatedinput = fixedInput;
Calculator.editTextInput.setText(fixedInput);
}
}else {
}
}

+ Calculator.convertedinput;

public static void HexPolarity(Calculator.NumberPolarity polarity, String input) {
String clearBase, clearlnput, fixPolarity, takeBinaryExpression;
fixedInput = new SpannableStringBuilder("");
if (polarity.equals(Calculator.NumberPolarity.POSITIVE)) {
Calculator.convertedinput = Calculator.convertedinput.replaceAll("[-]","");
if (Calculator.convertedinput.contains(".")) {
fixPolarity =
BaseConvertion.FromDecimalToHexWithFraction(Calculator.convertedinput).toString().toUp
perCase();
}else {
fixPolarity =
BaseConvertion.FromDecimalToHex(Calculator.convertedinput).toUpperCase();

}
fixedInput.clear();

82



fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);
Calculator.formatedinput = fixedInput;
Calculator.editTextInput.setText(fixedInput);

} else if (polarity.equals(Calculator.NumberPolarity. NEGATIVE)) {
clearBase = input.substring(0, input.length() - Calculator.currentBase.length());
//clearlnput = clearBase.replaceAll("[()]", "");
if (Calculator.convertedinput.contains(".")) {

String hexformated = "Ox"+ clearBase + "pQ";

String decfromhex = Double.valueOf(hexformated).toString();

StringBuilder binaryResult =
BaseConvertion.FromDecimalToBinaryWithFraction(decfromhex);

takeBinaryExpression = binaryResult.toString();

//takeBinaryExpression = negativeBinaryWithFraction(binaryResult.toString());

String decResult =
BaseConvertion.FromBinaryToDecimalWithFraction(takeBinaryExpression);

StringBuilder hexResult =
BaseConvertion.FromDecimalToHexWithFraction(decResult);

fixPolarity = "-" + hexResult.toString().toUpperCase();

//fixPolarity = hexResult.toString().toUpperCase();

Calculator.convertedinput = "-" + Calculator.convertedinput;

fixedInput.clear();

fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);

Calculator.formatedinput = fixedInput;

Calculator.editTextInput.setText(fixedInput);

} else {

String binaryResult = BaseConvertion.FromHexToBinary(clearBase);

takeBinaryExpression = binaryResult;

fixPolarity ="-" +
BaseConvertion.FromBinaryToHex(takeBinaryExpression).toUpperCase();

//takeBinaryExpression = negativeBinary(binaryResult);

//fixPolarity =
BaseConvertion.FromBinaryToHex(takeBinaryExpression).toUpperCase();

Calculator.convertedinput = "-" + Calculator.convertedInput;

fixedInput.clear();

fixedInput = BaseFormater.format(fixPolarity,Calculator.currentBase);

Calculator.formatedinput = fixedInput;

Calculator.editTextInput.setText(fixedInput);

public static String negativeBinary(String clearlnput) {
String twosComplement="";
int n = clearlnput.length();
Double subtracter = pow(2,n);
Double subtraction = subtracter - Double.parseDouble(Calculator.convertedinput);
String subtractionString = String.valueOf(subtraction);
if (subtractionString.contains(".")) {

if (Double.parseDouble(subtractionString) != 0) {
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String[] splits = subtractionString.split("\\.");
String beforeDot = splits[0];
String afterDot = splits[1];
if (Double.parseDouble(afterDot) == 0) {
if (Double.parseDouble(beforeDot) != 0) {
twosComplement = BaseConvertion.FromDecimalToBinary(beforeDot);
for (int i=twosComplement.length(); i<n; i++) {
twosComplement = "0" + twosComplement;
}
}
for (int i=twosComplement.length(); i<8; i++) {
twosComplement = "1" + twosComplement;
}
}
}else {
}
}

return twosComplement;

}

public static String negativeBinaryWithFraction(String clearlnput) {
String temp1 = clearlnput.replaceAll("0","x");
String temp2 = temp1l.replaceAll("1","0");
String flipped = temp2.replaceAll("x","1");

String [] splits = flipped.split("\\.");
String beforeDot = splits[0];
String afterDot = splits[1];

String addOne ="1";
int number0 = Integer.parselnt(afterDot, 2);
int numberl = Integer.parselnt(addOne, 2);

String fraction = BaseConvertion.FromDecimalToBinary(Integer.toString(numberQ +

numberl));
if (fraction.length() != afterDot.length()) {
for (int i=fraction.length(); i<afterDot.length(); i++) {
fraction = "0" + fraction;
}
}

int beforeDotLenght = beforeDot.length();

if (beforeDotLenght <=7) {
for (int i=beforeDot.length(); i<8; i++) {
beforeDot ="1" + beforeDot;
}
} else if (beforeDotLenght <= 15) {
for (int i=beforeDot.length(); i<16; i++) {
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beforeDot ="1" + beforeDot;
}
} else if (beforeDotLenght <= 31) {
for (int i=beforeDot.length(); i<32; i++) {
beforeDot = "1" + beforeDot;
}
} else if (beforeDotLenght <= 39) {
for (int i=beforeDot.length(); i<40; i++) {
beforeDot = "1" + beforeDot;
}
} else if (beforeDotLenght <= 47) {
for (int i=beforeDot.length(); i<48; i++) {
beforeDot = "1" + beforeDot;
}
} else if (beforeDotLenght <= 55) {
for (int i=beforeDot.length(); i<56; i++) {
beforeDot ="1" + beforeDot;
}
} else if (beforeDotLenght <= 63) {
for (int i=beforeDot.length(); i<64; i++) {
beforeDot = "1" + beforeDot;
}
!

String negativeBinary = beforeDot + "." + fraction;

return negativeBinary;

}//end
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package com.calcobin;

//TODO 1) Pass spanable inputs to numberexpression stack CHECK, 2) Change "="
functionality CHECK, 3) Lock stack when it is full CHECK, 4) Display result in editTextInput
with the base of the first number CHECK

import android.os.Bundle;

import android.support.v4.app.Fragment;
import android.text.Editable;

import android.text.SpannableStringBuilder;
import android.text.TextWatcher;

import android.view.LayoutInflater;
import android.view.Menultem;

import android.view.View;

import android.view.ViewGroup;

import android.widget.Button;

import android.widget.EditText;

import com.calcobin.helpers.BaseConvertion;
import com.calcobin.helpers.PlusMinus;
import com.calcobin.helpers.BaseFormater;
import com.calcobin.helpers.ErrorHandler;
public class Calculator extends Fragment implements View.OnClickListener {
public static EditText editTextExpession, editTextinput;
private Button buttonDec,buttonHex, buttonBin, buttonPoint, buttonBackspace,
buttonClear, buttonCE, buttonEqual, buttonO,
buttonl, button2, button3, button4, button5, button6, button?, button8, button9,
buttonA, buttonB, buttonC, buttonD, buttonE, buttonF, buttonPlus, buttonMinus,
buttonMultiply, buttonDivide, buttonPlusMinus;
private SpannableStringBuilder numericExpression, expressionCarrier;
public static SpannableStringBuilder formatedInput;
public static String currentBase, supremBase, convertedinput = "0", currentSign = "+";
private Double result=0d;
private CalculatorState mCurrentState;

private NumberPolarity currentPolarity;

private ErrorHandler.ErrorType mCurrentError;
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private boolean hasBase, fullNumStack;

private int maxLengthforDec, maxLengthforHex, maxLengthforBin, numinStack;

final TextWatcher inputTextWatcher = new TextWatcher() {
@Override
public void beforeTextChanged(CharSequence s, int start, int count, int after) {

@Override
public void onTextChanged(CharSequence s, int start, int before, int count) {

@Override
public void afterTextChanged(Editable s) {

String input = s.toString();

if(input.endsWith("."){
buttonPoint.setOnClickListener(null);

lelse if(input.contains(".")){
buttonPoint.setOnClickListener(null);

lelse{
buttonPoint.setOnClickListener(Calculator.this);

}

}
2

@Override
public void onPause() {
super.onPause();

}

@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container, Bundle
savedInstanceState) {
View v = inflater.inflate(R.layout.activity calculator, container, false);

editTextinput = (EditText) v.findViewByld(R.id.editTextInput);
editTextExpession = (EditText) v.findViewByld(R.id.editTextExpession);

buttonDec = (Button) v.findViewByld(R.id.decimalNum);
buttonHex = (Button) v.findViewByld(R.id.hexNum);
buttonBin = (Button) v.findViewByld(R.id.binaryNum);
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buttonPoint = (Button) v.findViewByld(R.id.dot);

buttonCE = (Button) v.findViewByld(R.id.ce);

buttonClear = (Button) v.findViewByld(R.id.clear);
buttonBackspace = (Button) v.findViewByld(R.id.backspace);
buttonEqual = (Button) v.findViewByld(R.id.equal);

button0 = (Button) v.findViewByld(R.id.zero);
buttonl = (Button) v.findViewByld(R.id.one);
button2 = (Button) v.findViewByld(R.id.two);
button3 = (Button) v.findViewByld(R.id.three);
button4 = (Button) v.findViewByld(R.id.four);
button5 = (Button) v.findViewByld(R.id.five);
button6 = (Button) v.findViewByld(R.id.six);
button7 = (Button) v.findViewByld(R.id.seven);
button8 = (Button) v.findViewByld(R.id.eigth);
button9 = (Button) v.findViewByld(R.id.nine);

buttonA = (Button) v.findViewByld(R.id.alpha);
buttonB = (Button) v.findViewByld(R.id.beta);
buttonC = (Button) v.findViewByld(R.id.gamma);
buttonD = (Button) v.findViewByld(R.id.delta);
buttonE = (Button) v.findViewByld(R.id.epsilon);
buttonF = (Button) v.findViewByld(R.id.fi);

buttonPlus = (Button) v.findViewByld(R.id.plus);
buttonMinus = (Button) v.findViewByld(R.id.minus);
buttonMultiply = (Button) v.findViewByld(R.id.multiply);
buttonDivide = (Button) v.findViewByld(R.id.divide);
buttonPlusMinus = (Button) v.findViewByld(R.id.plus_minus);

buttonDec.setOnClickListener(this);
buttonHex.setOnClickListener(this);
buttonBin.setOnClickListener(this);

buttonPoint.setOnClickListener(this);
buttonCE.setOnClickListener(this);
buttonClear.setOnClickListener(this);
buttonBackspace.setOnClickListener(this);
buttonEqual.setOnClickListener(this);

button0.setOnClickListener(this);
button1.setOnClickListener(this);
button2.setOnClickListener(this);
button3.setOnClickListener(this);
button4.setOnClickListener(this);
button5.setOnClickListener(this);
button6.setOnClickListener(this);
button7.setOnClickListener(this);
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button8.setOnClickListener(this);
button9.setOnClickListener(this);

buttonA.setOnClickListener(this);
buttonB.setOnClickListener(this);
buttonC.setOnClickListener(this);
buttonD.setOnClickListener(this);
buttonE.setOnClickListener(this);
buttonF.setOnClickListener(this);

buttonPlus.setOnClickListener(this);
buttonMinus.setOnClickListener(this);
buttonMultiply.setOnClickListener(this);
buttonDivide.setOnClickListener(this);
buttonPlusMinus.setOnClickListener(this);

initialSetup();

editTextInput.setSelection(editTextinput.getText().length());
editTextInput.setFocusable(false);
editTextInput.setClickable(false);
editTextInput.setTextlsSelectable(false);
editTextInput.setFocusablelnTouchMode(false);
editTextInput.setKeyListener(null);
editTextInput.setEnabled(true);

editTextlnput.addTextChangedListener(inputTextWatcher);

editTextExpession.setTextColor(getResources().getColor(R.color.disable_gray));
editTextExpession.setText(null);

editTextExpession.setFocusable(false);

editTextExpession.setClickable(false);
editTextExpession.setTextlsSelectable(false);
editTextExpession.setFocusableInTouchMode(false);
editTextExpession.setKeyListener(null);

editTextExpession.setEnabled(true);

returnv;
}//telos onCreateView <--

@Override
public void onClick(View v) {
switch (v.getld()) {
case R.id.backspace:
onDelete();
break;
case R.id.clear:
// setState(CalculatorState.READY);

89



onClear();
break;

case R.id.ce:
setState(CalculatorState.READY);
onNumberReset();
break;

case R.id.dot:
setState(CalculatorState./INPUT);
insert(((Button) v).getText().toString());
break;

case R.id.plus_minus:

if (getPolarity() == NumberPolarity.POSITIVE) {

setPolarity(NumberPolarity. NEGATIVE);
}else {
setPolarity(NumberPolarity.POSITIVE);
}
plus_minus(currentBase);
break;
case R.id.plus:
if (getState() == CalculatorState.EVALUATE) {
pushToResult(currentSign);
}
if (getState() != CalculatorState.ERROR) {
plus(currentSign);
if (fullNumStack) {
setState(CalculatorState.READY);
!
}
setPolarity(NumberPolarity.POSITIVE);
break;
case R.id.minus:
if (getState() == CalculatorState.EVALUATE) {
pushToResult(currentSign);
}
if (getState() != CalculatorState.ERROR) {
minus(currentSign);
if (IfullNumStack) {
setState(CalculatorState.READY);
!
}
setPolarity(NumberPolarity.POSITIVE);
break;
case R.id.multiply:
if (getState() == CalculatorState.EVALUATE) {
pushToResult(currentSign);
}
if (getState() != CalculatorState.ERROR) {
multiply(currentSign);
if (fullNumStack) {
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setState(CalculatorState.READY);
}
}
setPolarity(NumberPolarity.POSITIVE);
break;
case R.id.divide:
if (getState() == CalculatorState.EVALUATE) {
pushToResult(currentSign);
}
if (getState() != CalculatorState.ERROR) {
divide(currentSign);
if (fullNumStack) {
setState(CalculatorState.READY);
}
}
setPolarity(NumberPolarity.POSITIVE);
break;
case R.id.decimalNum:
setState(CalculatorState.EVALUATE);
toDecimal(editTextInput.getText().toString());
break;
case R.id.hexNum:
setState(CalculatorState.EVALUATE);
toHex();
break;
case R.id.binaryNum:
setState(CalculatorState.EVALUATE);
toBin();
break;
case R.id.equal:
if (getState() == CalculatorState.EVALUATE) {
pushToResult(currentSign);
}
result();
break;
default:
if (expressionCarrier.length() > 0) {
setPolarity(NumberPolarity.POSITIVE);//check
fullNumStack = false;
editTextinput.setText("0");
hasBase = false;
numericExpression = new SpannableStringBuilder("");
pushToNumericExpression(expressionCarrier, InputType.NUMBER);
expressionCarrier.clear();
formatedinput.clear();
}
if (getState() == CalculatorState.ERROR) {
onClear();
} else if ((getState() == CalculatorState.READY) && currentSign == null) {
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onClear();
}
insert(((Button) v).getText().toString());
setState(CalculatorState.INPUT);
break;

@Override
public boolean onOptionsltemSelected(Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
int id = item.getltemld();

//noinspection SimplifiablelfStatement
if (id == R.id.action_settings) {
return true;

return super.onOptionslitemSelected(item);

protected CalculatorState getState() {
return mCurrentState;

protected void setState(CalculatorState state) {
if (mCurrentState != state) {
mCurrentState = state;
if (mCurrentState.equals(CalculatorState.READY)) {
buttonPoint.setOnClickListener(this);
button0.setOnClickListener(this);
buttonl.setOnClickListener(this);
button2.setOnClickListener(this);
button3.setOnClickListener(this);
button4.setOnClickListener(this);
button5.setOnClickListener(this);
button6.setOnClickListener(this);
button7.setOnClickListener(this);
button8.setOnClickListener(this);
button9.setOnClickListener(this);
buttonA.setOnClickListener(this);
buttonB.setOnClickListener(this);
buttonC.setOnClickListener(this);
buttonD.setOnClickListener(this);
buttonE.setOnClickListener(this);
buttonF.setOnClickListener(this);
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buttonPlusMinus.setOnClickListener(null);
buttonPlus.setOnClickListener(this);
buttonMinus.setOnClickListener(this);
buttonMultiply.setOnClickListener(this);
buttonDivide.setOnClickListener(this);
buttonEqual.setOnClickListener(this);

} else if(mCurrentState.equals(CalculatorState.INPUT)) {
hasBase = false;
buttonPoint.setOnClickListener(this);
button0.setOnClickListener(this);
buttonl.setOnClickListener(this);
button2.setOnClickListener(this);
button3.setOnClickListener(this);
button4.setOnClickListener(this);
button5.setOnClickListener(this);
button6.setOnClickListener(this);
button7.setOnClickListener(this);
button8.setOnClickListener(this);
button9.setOnClickListener(this);
buttonA.setOnClickListener(this);
buttonB.setOnClickListener(this);
buttonC.setOnClickListener(this);
buttonD.setOnClickListener(this);
buttonE.setOnClickListener(this);
buttonF.setOnClickListener(this);
buttonDec.setOnClickListener(this);
buttonHex.setOnClickListener(this);
buttonBin.setOnClickListener(this);
buttonPlusMinus.setOnClickListener(null);
buttonPlus.setOnClickListener(null);
buttonMinus.setOnClickListener(null);
buttonMultiply.setOnClickListener(null);
buttonDivide.setOnClickListener(null);
buttonBackspace.setOnClickListener(this);
buttonEqual.setOnClickListener(null);

} else if (mCurrentState.equals(CalculatorState.EVALUATE)) {
buttonPoint.setOnClickListener(null);
button0.setOnClickListener(null);
buttonl.setOnClickListener(null);
button2.setOnClickListener(null);
button3.setOnClickListener(null);
button4.setOnClickListener(null);
button5.setOnClickListener(null);
button6.setOnClickListener(null);
button7.setOnClickListener(null);
button8.setOnClickListener(null);
button9.setOnClickListener(null);
buttonA.setOnClickListener(null);
buttonB.setOnClickListener(null);
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buttonC.setOnClickListener(null);
buttonD.setOnClickListener(null);
buttonE.setOnClickListener(null);
buttonF.setOnClickListener(null);
buttonPlusMinus.setOnClickListener(this);
buttonPlus.setOnClickListener(this);
buttonMinus.setOnClickListener(this);
buttonMultiply.setOnClickListener(this);
buttonDivide.setOnClickListener(this);
buttonEqual.setOnClickListener(this);

} else if (mCurrentState.equals(CalculatorState.RESULT)) {
buttonPoint.setOnClickListener(null);
button0.setOnClickListener(null);
buttonl.setOnClickListener(null);
button2.setOnClickListener(null);
button3.setOnClickListener(null);
button4.setOnClickListener(null);
button5.setOnClickListener(null);
button6.setOnClickListener(null);
button7.setOnClickListener(null);
button8.setOnClickListener(null);
button9.setOnClickListener(null);
buttonA.setOnClickListener(null);
buttonB.setOnClickListener(null);
buttonC.setOnClickListener(null);
buttonD.setOnClickListener(null);
buttonE.setOnClickListener(null);
buttonF.setOnClickListener(null);
buttonDec.setOnClickListener(null);
buttonHex.setOnClickListener(null);
buttonBin.setOnClickListener(null);
buttonPlusMinus.setOnClickListener(this);
buttonPlus.setOnClickListener(this);
buttonMinus.setOnClickListener(this);
buttonMultiply.setOnClickListener(this);
buttonDivide.setOnClickListener(this);
buttonBackspace.setOnClickListener(null);
buttonEqual.setOnClickListener(null);

} else if (mCurrentState.equals(CalculatorState.ERROR)) {
buttonPoint.setOnClickListener(null);
button0.setOnClickListener(null);
buttonl.setOnClickListener(null);
button2.setOnClickListener(null);
button3.setOnClickListener(null);
button4.setOnClickListener(null);
button5.setOnClickListener(null);
button6.setOnClickListener(null);
button?7.setOnClickListener(null);
button8.setOnClickListener(null);
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button9.setOnClickListener(null);
buttonA.setOnClickListener(null);
buttonB.setOnClickListener(null);
buttonC.setOnClickListener(null);
buttonD.setOnClickListener(null);
buttonE.setOnClickListener(null);
buttonF.setOnClickListener(null);
buttonPlusMinus.setOnClickListener(null);
buttonPlus.setOnClickListener(null);
buttonMinus.setOnClickListener(null);
buttonMultiply.setOnClickListener(null);
buttonDivide.setOnClickListener(null);
buttonEqual.setOnClickListener(this);

protected NumberPolarity getPolarity(){ return currentPolarity; }

protected void setPolarity(NumberPolarity polarity){
if (currentPolarity != polarity) {
currentPolarity = polarity;
}
}

protected String setBase(String currentBase, String base){
if (currentBase != base) {
currentBase = base;

}

hasBase = true;

return currentBase;

protected void insert(String text) {
if (mCurrentState.equals(CalculatorState.READY)) {
editTextInput.setText(text);
editTextInput.setSelection(editTextinput.getText().length());
} else if (mCurrentState.equals(CalculatorState./NPUT)) {
editTextInput.setText(editTextInput.getText() + text);
editTextInput.setSelection(editTextinput.getText().length());
}
}

protected void onDelete() {
backspace();
editTextInput.setSelection(editTextInput.getText().length());
}
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protected void onClear() {
setState(CalculatorState.READY);
setPolarity(NumberPolarity.POSITIVE);
expressionCarrier = new SpannableStringBuilder("");
formatedinput = new SpannableStringBuilder("");
numericExpression = new SpannableStringBuilder("");
numlnStack = 0;
fullNumStack = false;
currentSign ="+";
result = 0d;
editTextInput.setText("0");
hasBase = false;
mCurrentError = ErrorHandler.ErrorType.NULL;
Result.editText_dec result.setText(null);
Result.editText_hex_result.setText(null);
Result.editText_bin_result.setText(null);
editTextExpession.setText(numericExpression.toString());
editTextExpession.setSelection(editTextExpession.getText().length());

protected void onNumberReset() {
editTextInput.setText("0");
hasBase = false;

protected void backspace() {
String input = editTextIinput.getText().toString();
String newText;

if (hasBase) {
setState(CalculatorState.READY);
onNumberReset();
}else {
try {
if (input.length() > 0) {
if (input.length() == 1) {
onNumberReset();
setState(CalculatorState.READY);
}else {
newText = input.substring(0, input.length() - 1);
editTextinput.setText(newText);
if (newText.equals("0")) {//Objects.equals(newText,"0")
setState(CalculatorState.READY);
}else {
setState(CalculatorState./INPUT);
}
}

}
} catch (Exception e) {



protected void convertinput(String clearedinput, String base) {
switch (base) {
case "10™:
convertedinput = clearedinput;
break;
case "16":
if (clearedInput.contains(".")) {
String hexformated = "0x" + clearedinput + "p0";

convertedinput = BaseConvertion.FromHexToDecimalWithFraction(hexformated);

}else {
convertedinput = BaseConvertion.FromHexToDecimal(clearedinput);

}
break;
case "2":
if (clearedInput.contains(".")) {
convertedinput =
BaseConvertion.FromBinaryToDecimalWithFraction(clearedinput);

}else {
convertedinput = BaseConvertion.FromBinaryToDecimal(clearedinput);

}

break;

protected void toDecimal(String input) {

if(input.length() > maxLengthforDec) {

ErrorHandler.echoError(ErrorHandler.ErrorType.LENGTH, this.getActivity());
}else {

if(input.endsWith(".")) {

input = input.substring(0, input.length() - 1);

}

String clearlnput, polaritylnput;

String base = "10";

if(hasBase) {
clearlnput = BaseFormater.clearBase(input, currentBase);

if (BaseFormater.isDecimalFast(clearlnput)) {
currentBase = setBase(currentBase, base);
convertinput(clearinput, currentBase);
polaritylnput = clearinput;
formatedinput.clear();//check
formatedinput = BaseFormater.format(polaritylnput,currentBase);
editTextInput.setText(formatedInput);
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}else {
ErrorHandler.echoError(ErrorHandler.ErrorType.BASE, this.getActivity());
if(hasBase) {
setState(CalculatorState.EVALUATE);
} else {
setState(CalculatorState.INPUT);
}
}
}else {
if (BaseFormater.isDecimalFast(input)) {
currentBase = setBase(currentBase,base);
convertlnput(input, currentBase);
polaritylnput = input;
formatedinput.clear();
formatedinput = BaseFormater.format(polaritylnput,currentBase);
editTextInput.setText(formatedInput);
} else {
ErrorHandler.echoError(ErrorHandler.ErrorType.BASE, this.getActivity());
if (hasBase) {
setState(CalculatorState.EVALUATE);
} else {
setState(CalculatorState.INPUT);

protected void toHex() {
String input = editTextInput.getText().toString();

if (input.length() > maxLengthforHex) {

ErrorHandler.echoError(ErrorHandler.ErrorType.LENGTH, this.getActivity());
}else {

if (input.endsWith(".")) {

input = input.substring(0, input.length() - 1);

}

String clearlnput, polaritylnput;

String base = "16";

if (hasBase) {
clearlnput = input.substring(0, input.length() - currentBase.length());

if (BaseFormater.isHexFast(clearinput)) {
currentBase = setBase(currentBase, base);
convertlnput(clearlnput, currentBase);
polaritylnput = clearinput;
formatedinput.clear();
formatedinput = BaseFormater.format(polaritylnput,currentBase);
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editTextInput.setText(formatedInput);
}else {
ErrorHandler.echoError(ErrorHandler.ErrorType.BASE, this.getActivity());
if (hasBase) {
setState(CalculatorState.EVALUATE);
}else {
setState(CalculatorState./INPUT);
}
}
}else {
if (BaseFormater.isHexFast(input)) {
currentBase = setBase(currentBase,base);
convertlnput(input, currentBase);
polaritylnput = input;
formatedinput.clear();
formatedinput = BaseFormater.format(polaritylnput,currentBase);
editTextInput.setText(formatedinput);
} else {
ErrorHandler.echoError(ErrorHandler.ErrorType.BASE, this.getActivity());
if (hasBase) {
setState(CalculatorState.EVALUATE);
} else {
setState(CalculatorState.INPUT);

protected void toBin() {
String input = editTextInput.getText().toString();

if (input.length() > maxLengthforBin) {

ErrorHandler.echoError(ErrorHandler.ErrorType.LENGTH, this.getActivity());
}else {

if (input.endsWith(".")) {

input = input.substring(0, input.length() - 1);

}

String clearlnput, polaritylnput;

String base ="2";

if (hasBase) {
clearlnput = input.substring(0, input.length() - currentBase.length());

if (BaseFormater.isBinFast(clearlnput)) {
currentBase = setBase(currentBase,base);
convertlnput(clearlnput, currentBase);
polaritylnput = clearlnput;
formatedinput.clear();
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formatedinput = BaseFormater.format(polaritylnput,currentBase);
editTextInput.setText(formatedInput);
}else {
ErrorHandler.echoError(ErrorHandler.ErrorType.BASE, this.getActivity());
if (hasBase) {
setState(CalculatorState.EVALUATE);
} else {
setState(CalculatorState.INPUT);
}
}
} else {
if (BaseFormater.isBinFast(input)) {
currentBase = setBase(currentBase,base);
convertlnput(input, currentBase);
polaritylnput = input;
formatedinput.clear();
formatedinput = BaseFormater.format(polaritylnput,currentBase);
editTextInput.setText(formatedinput);
}else {
ErrorHandler.echoError(ErrorHandler.ErrorType.BASE, this.getActivity());
if (hasBase) {
setState(CalculatorState.EVALUATE);
}else {
setState(CalculatorState.INPUT);

protected void cutter() {

numinStack++;
if (numInStack >= 3) {

fullNumStack = true;

mCurrentError = ErrorHandler.ErrorType.FULLSTACK;
}else {

if (numInStack == 1) {

supremBase = currentBase;

}

fullNumStack = false;

protected void pushToNumericExpression(SpannableStringBuilder input, InputType type) {
if (type == InputType.NUMBER){
cutter();

}
if ((fullNumStack) && (getState() != CalculatorState.RESULT)) {

if (mCurrentError.equals(ErrorHandler.ErrorType.FULLSTACK)) {
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ErrorHandler.echoError(mCurrentError, this.getActivity());
setState(CalculatorState.ERROR);
}
}else {
numericExpression.append(input);
editTextExpession.setText(numericExpression);
editTextExpession.setSelection(editTextExpession.getText().length());
}
}

protected void pushToResult(String pastSign) {
switch(pastSign) {
case "+":

try {
result = result + Double.parseDouble(convertedinput);
processResult(result);

} catch(NumberFormatException | ArithmeticException numberEx) {
System.out.print(numberEx);

}

break;

case "-":
try {

result = result - Double.parseDouble(convertedinput);

processResult(result);

} catch(NumberFormatException | ArithmeticException numberEx) {

System.out.print(numberEx);

}

break;
case "*":

try {

result = result * Double.parseDouble(convertedinput);

processResult(result);

} catch(NumberFormatException | ArithmeticException numberEx) {

System.out.print(numberEx);

}

break;
case "/

try {

if (Double.parseDouble(convertedinput) !=0) {
result = result / Double.parseDouble(convertedinput);
processResult(result);

} else {
editTextInput.setText(getResources().getString(R.string.dividebyzero));
mCurrentError = ErrorHandler.ErrorType.DIVIDEWITHZERO,;
setState(CalculatorState.ERROR);

}

} catch(NumberFormatException | ArithmeticException ae) {

System.out.print(ae);

}
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break;

protected void processResult(Double result) {
String mResult = uselessZero(String.valueOf(result));
if (result > 0) {
if (mResult.contains(".")) {

Result.editText_hex_result.setText(BaseConvertion.FromDecimalToHexWithFraction(mResul
t).toString());

Result.editText_hex_result.setSelection(Result.editText_hex_result.getText().length());
Result.editText_bin_result.setText(BaseConvertion.FromDecimalToBinaryWithFraction(mRes
ult).toString());
Result.editText_bin_result.setSelection(Result.editText_bin_result.getText().length());

} else {

Result.editText_hex_result.setText(BaseConvertion.FromDecimalToHex(mResult));

Result.editText_hex_result.setSelection(Result.editText_hex_result.getText().length());

Result.editText_bin_result.setText(BaseConvertion.FromDecimalToBinary(mResult));

Result.editText_bin_result.setSelection(Result.editText_bin_result.getText().length());
}

Result.editText_dec_result.setText(mResult);
Result.editText_dec_result.setSelection(Result.editText_dec_result.getText().length());

} else if(result < 0) {
String clearPolarity, tDec, cBinary, bResult, hResult;
clearPolarity = mResult.replaceAll("[-]","");
if (mResult.contains(".")) {
cBinary =
BaseConvertion.FromDecimalToBinaryWithFraction(clearPolarity).toString();

bResult = "-" + cBinary;
tDec = BaseConvertion.FromBinaryToDecimalWithFraction(cBinary);

StringBuilder hexResult = BaseConvertion.FromDecimalToHexWithFraction(tDec);
hResult = "-" + hexResult.toString().toUpperCase();

Result.editText_hex_result.setText(hResult);
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Result.editText_hex_result.setSelection(Result.editText _hex_result.getText().length());
Result.editText_bin_result.setText(bResult);
Result.editText_bin_result.setSelection(Result.editText_bin_result.getText().length());

}else {
cBinary = BaseConvertion.FromDecimalToBinary(clearPolarity);

bResult = "-" + cBinary;
tDec = BaseConvertion.FromBinaryToDecimal(cBinary);
hResult = "-" + BaseConvertion.FromDecimalToHex(tDec).toUpperCase();

Result.editText_hex_result.setText(hResult);
Result.editText_hex_result.setSelection(Result.editText_hex_result.getText().length());
Result.editText_bin_result.setText(bResult);

Result.editText_bin_result.setSelection(Result.editText_bin_result.getText().length());

}
Result.editText_dec result.setText(mResult);
Result.editText_dec_result.setSelection(Result.editText_dec_result.getText().length());

}

else if (result == 0) {
Result.editText_dec_result.setText(mResult);
Result.editText_dec_result.setSelection(Result.editText_dec_result.getText().length());

Result.editText_hex_result.setText(mResult);
Result.editText_hex_result.setSelection(Result.editText _hex result.getText().length());

Result.editText_bin_result.setText(mResult);
Result.editText_bin_result.setSelection(Result.editText_bin_result.getText().length());
}
else {
setState(CalculatorState.ERROR);
}
}

protected void result() {

if (mCurrentError == ErrorHandler.ErrorType.DIVIDEWITHZERO) {
ErrorHandler.echoError(mCurrentError, this.getActivity());
onClear();

}else {
setState(CalculatorState.RESULT);
pushToNumericExpression(expressionCarrier.append(" "), InputType.SPACE);
pushToNumericExpression(formatedinput, InputType.NUMBER);
expressionCarrier.clear();
currentSign = null;
numinStack = 0;
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fullNumStack = false;

mCurrentError = ErrorHandler.ErrorType.NULL,;
numericExpression.append("=");
editTextExpession.setText(numericExpression);
editTextExpession.setSelection(editTextExpession.getText().length());
switch (supremBase) {

case "10":

editTextinput.setText(BaseFormater.format(Result.editText_dec_result.getText().toString(),
supremBase));

expressionCarrier.append(BaseFormater.format(Result.editText_dec_result.getText().toStrin
g(), supremBase));
break;
case "16":

editTextinput.setText(BaseFormater.format(Result.editText_hex_result.getText().toString(),s
upremBase));

expressionCarrier.append(BaseFormater.format(Result.editText_hex_result.getText().toStrin
g(),supremBase));
break;
case "2":

editTextinput.setText(BaseFormater.format(Result.editText_bin_result.getText().toString(),
supremBase));

expressionCarrier.append(BaseFormater.format(Result.editText_bin_result.getText().toStrin
g(), supremBase));
break;
}
currentBase = setBase(currentBase, supremBase);
convertlnput(BaseFormater.clearBase(editTextInput.getText().toString(),
currentBase), currentBase);

}

protected void plus_minus(String base) {
String input = editTextInput.getText().toString();
switch (base) {
case "10":
PlusMinus.DecimalPolarity(currentPolarity,input);
break;
case "16":
PlusMinus.HexPolarity(currentPolarity,input);
break;
case "2":
PlusMinus.BinaryPolarity(currentPolarity,input);
break;
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1
if (getState() == CalculatorState.RESULT) {

expressionCarrier.clear();

expressionCarrier.append(BaseFormater.format(BaseFormater.clearBase(editTextIinput.getT

ext().toString(), supremBase), supremBase));
result *=-1;

protected void plus(String sign) {
String lastSign;
if (fullNumStack) {
ErrorHandler.echoError(ErrorHandler.ErrorType.FULLSTACK, this.getActivity());
setState(CalculatorState.ERROR);
}else {
if ((sign == null) && (mCurrentState.equals(CalculatorState.READY) | |
mCurrentState.equals(CalculatorState.RESULT)) && (numericExpression.length() > 0)) {
numericExpression = new SpannableStringBuilder("");
numlinStack++;
editTextInput.setText("0");
currentSign = "+";
pushToNumericExpression(expressionCarrier.append(" "+currentSign),
InputType.SIGN);
expressionCarrier.clear();
} else if((sign == "+") && (mCurrentState.equals(CalculatorState.EVALUATE))) {
currentSign = "+";
pushToNumericExpression(expressionCarrier.append(" "), InputType.SPACE);
pushToNumericExpression(formatedinput, InputType.NUMBER);
pushToNumericExpression(expressionCarrier.append(currentSign),
InputType.SIGN);
expressionCarrier.clear();
}else if((sign == "+") && (mCurrentState.equals(CalculatorState.READY))) {
String ttt = "imhere";
} else if(sign 1="+") {
if ((numericExpression.length() > 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
currentSign = "+";
char last = numericExpression.charAt(numericExpression.length() - 1);
lastSign = Character.toString(last);
if (currentSign = lastSign) {
numericExpression.delete(numericExpression.length() - 1,
numericExpression.length());
pushToNumericExpression(expressionCarrier.append(currentSign),
InputType.SIGN);
expressionCarrier.clear();
}
} else if ((numericExpression.length() == 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
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String testt = "im hrere";

}else {
currentSign = "+";
pushToNumericExpression(expressionCarrier.append(" "), InputType.SPACE);
pushToNumericExpression(formatedinput, InputType.NUMBER);
pushToNumericExpression(expressionCarrier.append(currentSign),

InputType.SIGN);

expressionCarrier.clear();

}

}

protected void minus(String sign) {
String lastSign;
if (fullNumStack) {
ErrorHandler.echoError(ErrorHandler.ErrorType.FULLSTACK, this.getActivity());
}else {
if ((sign == null) && (mCurrentState.equals(CalculatorState.READY) | |
mCurrentState.equals(CalculatorState.RESULT)) && (numericExpression.length() > 0)) {
numericExpression = new SpannableStringBuilder("");
numIinStack++;
editTextInput.setText("0");
currentSign = "-";

pushToNumericExpression(expressionCarrier.append(" "+currentSign),
InputType.SIGN);
expressionCarrier.clear();
}else if ((sign =="-") && (mCurrentState.equals(CalculatorState.EVALUATE))) {

currentSign ="-";
pushToNumericExpression(expressionCarrier.append(" "), InputType.SPACE);
pushToNumericExpression(formatedinput,InputType. NUMBER);
pushToNumericExpression(expressionCarrier.append(currentSign),InputType.SIGN);
expressionCarrier.clear();
//resetPolarity();
} else if((sign == "-") && (mCurrentState.equals(CalculatorState.READY))) {
String ttt = "imhere";
} else if(sign 1="-") {
if ((numericExpression.length() > 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
currentSign = "-";
char last = numericExpression.charAt(numericExpression.length() - 1);
lastSign = Character.toString(last);
if (currentSign = lastSign) {
numericExpression.delete(numericExpression.length() -
1,numericExpression.length());

pushToNumericExpression(expressionCarrier.append(currentSign),InputType.SIGN);
expressionCarrier.clear();

}
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} else if ((numericExpression.length() == 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
String testt = "im hrere";
}else {
currentSign ="-";
pushToNumericExpression(expressionCarrier.append(" "),InputType.SPACE);
pushToNumericExpression(formatedinput, InputType.NUMBER);

pushToNumericExpression(expressionCarrier.append(currentSign),InputType.SIGN);
expressionCarrier.clear();
}
}

protected void multiply(String sign) {
String lastSign;
if (fullNumStack) {
ErrorHandler.echoError(ErrorHandler.ErrorType.FULLSTACK, this.getActivity());
}else {
if ((sign == null) && (mCurrentState.equals(CalculatorState.READY) | |
mCurrentState.equals(CalculatorState.RESULT)) && (numericExpression.length() > 0)) {
numericExpression = new SpannableStringBuilder("");
numIinStack++;
editTextInput.setText("0");
currentSign = "*";
pushToNumericExpression(expressionCarrier.append(" "+currentSign),
InputType.SIGN);
expressionCarrier.clear();
}else if ((sign == "*") && (mCurrentState.equals(CalculatorState.EVALUATE))) {
currentSign = "*";
pushToNumericExpression(expressionCarrier.append(" "),InputType.SPACE);
pushToNumericExpression(formatedinput, InputType.NUMBER);
pushToNumericExpression(expressionCarrier.append(currentSign),InputType.SIGN);
expressionCarrier.clear();
}else if ((sign =="*") && (mCurrentState.equals(CalculatorState.READY))) {
String ttt = "imhere";
} else if(sign 1= "*") {
if ((numericExpression.length() > 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
currentSign = "*";
char last = numericExpression.charAt(numericExpression.length() - 1);
lastSign = Character.toString(last);
if (currentSign = lastSign) {
numericExpression.delete(numericExpression.length() - 1,
numericExpression.length());
pushToNumericExpression(expressionCarrier.append(currentSign),
InputType.SIGN);
expressionCarrier.clear();
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}

} else if ((numericExpression.length() == 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
String testt = "im hrere";
}else {
currentSign = "*";
pushToNumericExpression(expressionCarrier.append(" "), InputType.SPACE);
pushToNumericExpression(formatedInput,InputType.NUMBER);

pushToNumericExpression(expressionCarrier.append(currentSign),InputType.SIGN);
expressionCarrier.clear();
}
}
}
}

protected void divide(String sign) {
String lastSign;
if (fullNumStack) {
ErrorHandler.echoError(ErrorHandler.ErrorType.FULLSTACK, this.getActivity());
}else {
if ((sign == null) && (mCurrentState.equals(CalculatorState.READY) | |
mCurrentState.equals(CalculatorState.RESULT)) && (numericExpression.length() > 0)) {
numericExpression = new SpannableStringBuilder("");
numlinStack++;
editTextInput.setText("0");
currentSign ="/";
pushToNumericExpression(expressionCarrier.append(" "+currentSign),
InputType.SIGN);
expressionCarrier.clear();
}else if ((sign =="/") && (mCurrentState.equals(CalculatorState.EVALUATE))) {
currentSign ="/";
pushToNumericExpression(expressionCarrier.append(" "),InputType.SPACE);
pushToNumericExpression(formatedinput,InputType.NUMBER);
pushToNumericExpression(expressionCarrier.append(currentSign),InputType.SIGN);
expressionCarrier.clear();
}else if ((sign =="/") && (mCurrentState.equals(CalculatorState.READY))) {
String ttt = "imhere";
}else if (sign !="/") {
if ((numericExpression.length() > 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
currentSign="/";
char last = numericExpression.charAt(numericExpression.length() - 1);
lastSign = Character.toString(last);
if (currentSign = lastSign) {
numericExpression.delete(numericExpression.length() - 1,
numericExpression.length());
pushToNumericExpression(expressionCarrier.append(currentSign),
InputType.SIGN);
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expressionCarrier.clear();
}
} else if ((numericExpression.length() == 0) &&
(mCurrentState.equals(CalculatorState.READY))) {
String testt = "im hrere";
}else {
currentSign ="/";
pushToNumericExpression(expressionCarrier.append(" "), InputType.SPACE);
pushToNumericExpression(formatedinput, InputType.NUMBER);
pushToNumericExpression(expressionCarrier.append(currentSign),
InputType.SIGN);
expressionCarrier.clear();
}
}

protected String uselessZero(String input) {
StringBuilder deleteUselessZeros = new StringBuilder("");
deleteUselessZeros.append(input);
for (int i=deleteUselessZeros.length(); i>0; i--) {
if (deleteUselessZeros.charAt(deleteUselessZeros.length() - 1) =="'0") {
deleteUselessZeros.setLength(deleteUselessZeros.length()-1);
}
}

if (deleteUselessZeros.charAt(deleteUselessZeros.length() - 1) ==".") {
deleteUselessZeros.setLength(deleteUselessZeros.length()-1);

}

return deleteUselessZeros.toString();

}

private void initialSetup() {

setState(CalculatorState.READY);
setPolarity(NumberPolarity.POSITIVE);
mCurrentError = ErrorHandler.ErrorType.NULL;

numericExpression = new SpannableStringBuilder("");
expressionCarrier = new SpannableStringBuilder("");
formatedinput = new SpannableStringBuilder("");

hasBase = false;
fullNumStack = false;
numinStack = 0;

maxLengthforDec = 10;
maxLengthforHex = 8;
maxLengthforBin = 32;
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}

private enum CalculatorState {
READY, INPUT, EVALUATE, RESULT, ERROR
}

public enum NumberPolarity {
POSITIVE, NEGATIVE

}

private enum InputType {
NUMBER, SIGN, SPACE
}
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package com.calcobin;

import android.app.Activity;

import android.support.v4.app.Fragment;
import android.content.Context;
import android.os.Bundle;

import android.text.Editable;
import android.text.InputFilter;
import android.text.TextWatcher;
import android.view.LayoutInflater;
import android.view.Menultem;
import android.view.View;

import android.view.ViewGroup;
import android.widget.Button;
import android.widget.EditText;
import android.widget.Toast;

import com.calcobin.helpers.BaseConvertion;
import com.calcobin.helpers.BaseFormater;
import com.calcobin.helpers.ErrorHandler;
public class Converter extends Fragment implements View.OnClickListener{

EditText textDec, textHex, textBin, textAscii;

Button buttonDecimal, buttonHexadecimal, buttonBinary, buttonAscii, button0, buttonl,
button2, button3, button4, button5, button6, button?7, button8, button9,

buttonA, buttonB, buttonC, buttonD, buttonE, buttonF, buttonDot, buttonClear,

buttonDelete;

private BaseState mCurrentBase;

private ConverterState mCurrentState;

private ErrorHandler.ErrorType mCurrentError;

private int maxLengthforDec = 10, maxLengthforHex = 8, maxLengthforBin = 32, limit;

private boolean fullstack;

private Activity activity;

private TextWatcher decTextWatcher = new TextWatcher() {
@Override
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public void beforeTextChanged(CharSequence s, int start, int count, int after) {}

@Override
public void onTextChanged(CharSequence s, int start, int before, int count) {

buttonDelete.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
delete(textDec);
}
1;

buttonClear.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
clear();
}
N;

@Override
public void afterTextChanged(Editable s) {

String declnput = s.toString();

if(decinput.length() == 0){
mCurrentError = ErrorHandler.ErrorType.NULL;
textBin.setText("");
textHex.setText("");
textAscii.setText("");
buttonDot.setEnabled(true);

}else if(decInput.length() > maxLengthforDec){
ErrorHandler.echoError(ErrorHandler.ErrorType.DEC_LENGTH, activity);
textDec.setSelection(textDec.getText().length());

lelse if(decInput.endsWith(".")) {

if(BaseFormater.isDecimalFast(decinput)){
buttonDot.setEnabled(false);

String[] splits = declnput.split("\\.");
String beforeDot = splits[0];

String hexResult = BaseConvertion.FromDecimalToHex(beforeDot);
String binaryResult = BaseConvertion.FromDecimalToBinary(beforeDot);
StringBuilder asciiResult = BaseConvertion.FromDecimalToAscii(beforeDot);

textDec.setSelection(textDec.getText().length());
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textBin.setText(binaryResult);
textBin.setSelection(textBin.getText().length());

textHex.setText(hexResult);
textHex.setSelection(textHex.getText().length());

textAscii.setText(asciiResult.toString());
lelse{
setState(ConverterState.ERROR);

}

lelse{

if (declnput.contains(".")){

if(BaseFormater.isDecimalFast(declnput)){
buttonDot.setEnabled(false);

try {
String[] splits = declnput.split("\\.");
String beforeDot = splits[0];
String afterDot = splits[1];

if(Double.parseDouble(afterDot)== 0){

String hexResult = BaseConvertion.FromDecimalToHex(beforeDot);

String binaryResult = BaseConvertion.FromDecimalToBinary(beforeDot);

StringBuilder asciiResult =
BaseConvertion.FromDecimalToAscii(beforeDot);

textDec.setSelection(textDec.getText().length());

textBin.setText(binaryResult);
textBin.setSelection(textBin.getText().length());

textHex.setText(hexResult);
textHex.setSelection(textHex.getText().length());

textAscii.setText(asciiResult.toString());

lelse{
textDec.setSelection(textDec.getText().length());
/* Convertion from Decimal to Binary with "." */
StringBuilder binResult =

BaseConvertion.FromDecimalToBinaryWithFraction(declnput);
textBin.setText(binResult.toString());
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textBin.setSelection(textBin.getText().length());
/* end of Convertion from Decimal to Binary with "." */

/* Convertion from Decimal to Hex with "." */

StringBuilder hexResult =
BaseConvertion.FromDecimalToHexWithFraction(declnput);

textHex.setText(hexResult.toString());

textHex.setSelection(textHex.getText().length());

/* end of Convertion from Decimal to Hex with "." */

}

}catch(NumberFormatException numberEx) {
System.out.print(numberEx);

}

telse{
setState(ConverterState.ERROR);

}

lelse{
buttonDot.setEnabled(true);

/* Convertion from Decimal to Hex & Binary without "." */
if(BaseFormater.isDecimalFast(declnput)){
try {

String hexResult = BaseConvertion.FromDecimalToHex(declnput);
String binaryResult = BaseConvertion.FromDecimalToBinary(declnput);
StringBuilder asciiResult = BaseConvertion.FromDecimalToAscii(declnput);

textDec.setSelection(textDec.getText().length());

textBin.setText(binaryResult);
textBin.setSelection(textBin.getText().length());

textHex.setText(hexResult);
textHex.setSelection(textHex.getText().length());

textAscii.setText(asciiResult.toString());

}

catch(NumberFormatException numberEx) {
System.out.print(numberEx);
}
lelse {
setState(ConverterState.ERROR);
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TextWatcher hexTextWatcher = new TextWatcher() {
@Override
public void beforeTextChanged(CharSequence s, int start, int count, int after) {}

@Override
public void onTextChanged(CharSequence s, int start, int before, int count) {

buttonDelete.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
delete(textHex);
}
1;

buttonClear.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
clear();
}
};

@Override
public void afterTextChanged(Editable s) {

String hexInput = s.toString();

if (hexInput.length() == 0) {
textBin.setText("");
textDec.setText("");
textAscii.setText("");

} else if(hexIinput.endsWith(".")) {

if(BaseFormater.isHexFast(hexInput)){
buttonDot.setEnabled(false);

String[] splits = hexInput.split("\\.");
String beforeDot = splits[0];

String binaryResult = BaseConvertion.FromHexToBinary(beforeDot);
String decimalResult = BaseConvertion.FromHexToDecimal(beforeDot);

StringBuilder asciiResult = BaseConvertion.FromHexToAscii(beforeDot);

textHex.setSelection(textHex.getText().length());
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textBin.setText(binaryResult);
textBin.setSelection(textBin.getText().length());

textDec.setText(decimalResult);
textDec.setSelection(textDec.getText().length());

textAscii.setText(asciiResult.toString());
lelse {

setState(ConverterState.ERROR);
}

lelse{
if(hexInput.contains(".")){

if(BaseFormater.isHexFast(hexInput)){
buttonDot.setEnabled(false);

try{

String[] splits = hexInput.split("[.]");
String beforeDot = splits[0];
String afterDot = splits[1];

if(afterDot.matches(".*[A-F].*")){
textHex.setSelection(textHex.getText().length());

/* Convertion from Hexadecimal to Binary using Decimal */

String hexformated = "0x"+ hexInput + "pQ";

String decfromhex = Double.valueOf(hexformated).toString();

StringBuilder binaryResult =
BaseConvertion.FromDecimalToBinaryWithFraction(decfromhex);

textBin.setText(binaryResult.toString());

textBin.setSelection(textBin.getText().length());

/* end of Convertion from Hexadecimal to Binary using Decimal */

/* Convertion from Hexadecimal to Decimal */

//hexformated = "OxA.ApQ";

String decResult =
BaseConvertion.FromHexToDecimalWithFraction(hexformated);

textDec.setText(decResult);

textDec.setSelection(textDec.getText().length());

/* end of Convertion from Hexadecimal to Decimal */

lelse if(afterDot.matches(".*[0-9].*"){
if(Double.parseDouble(afterDot) == 0){

String binaryResult = BaseConvertion.FromHexToBinary(beforeDot);
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String decimalResult = BaseConvertion.FromHexToDecimal(beforeDot);
StringBuilder asciiResult = BaseConvertion.FromHexToAscii(beforeDot);

textHex.setSelection(textHex.getText().length());

textBin.setText(binaryResult);
textBin.setSelection(textBin.getText().length());

textDec.setText(decimalResult);
textDec.setSelection(textDec.getText().length());

textAscii.setText(asciiResult.toString());
lelse{
textHex.setSelection(textHex.getText().length());

/* Convertion from Hexadecimal to Binary using Decimal with Fraction */
String hexformated = "0x"+ hexInput + "pQ";
String decfromhex = Double.valueOf(hexformated).toString();
StringBuilder binaryResult =

BaseConvertion.FromDecimalToBinaryWithFraction(decfromhex);

textBin.setText(binaryResult.toString());
textBin.setSelection(textBin.getText().length());

/* end of Convertion from Hexadecimal to Binary using Decimal */

/* Convertion from Hexadecimal to Decimal */
//hexformated = "OxA.Ap0";
String decResult =
BaseConvertion.FromHexToDecimalWithFraction(hexformated);
textDec.setText(decResult);
textDec.setSelection(textDec.getText().length());
/* end of Convertion from Hexadecimal to Decimal */

}

catch (NumberFormatException numberEx){
System.out.print(numberEx);

}

lelse {
setState(ConverterState.ERROR);

}

lelse{

if(BaseFormater.isHexFast(hexInput)){
buttonDot.setEnabled(true);
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try {

String binaryResult = BaseConvertion.FromHexToBinary(hexInput);
String decimalResult = BaseConvertion.FromHexToDecimal(hexInput);
StringBuilder asciiResult = BaseConvertion.FromHexToAscii(hexInput);

textHex.setSelection(textHex.getText().length());

textBin.setText(binaryResult);
textBin.setSelection(textBin.getText().length());

textDec.setText(decimalResult);
textDec.setSelection(textDec.getText().length());

textAscii.setText(asciiResult.toString());

}

catch(NumberFormatException numberEx) {
System.out.print(numberEx);
}
lelse {
setState(ConverterState.ERROR);

TextWatcher binTextWatcher = new TextWatcher() {
@Override
public void beforeTextChanged(CharSequence s, int start, int count, int after) {}

@Override
public void onTextChanged(CharSequence s, int start, int before, int count) {

buttonDelete.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
delete(textBin);
}
N;

buttonClear.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
clear();
}
};
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@Override
public void afterTextChanged(Editable s) {

String binarylnput = s.toString();
if(binarylnput.length() == 0){

textDec.setText("");
textHex.setText("");
textAscii.setText("");

lelse if(binarylnput.length() > maxLengthforBin){
ErrorHandler.echoError(ErrorHandler.ErrorType.BIN_LENGTH, activity);
textBin.setSelection(textBin.getText().length());

lelse if(binarylnput.endsWith(".")){

if(BaseFormater.isBinFast(binarylnput)){
buttonDot.setEnabled(false);

String[] splits = binarylnput.split("\\.");
String beforeDot = splits[0];

String decResult = BaseConvertion.FromBinaryToDecimal(beforeDot);
String hexResult = BaseConvertion.FromBinaryToHex(beforeDot);
StringBuilder asciiResult = BaseConvertion.FromBinaryToAscii(beforeDot);

textBin.setSelection(textBin.getText().length());

textDec.setText(decResult);
textDec.setSelection(textDec.getText().length());

textHex.setText(hexResult);
textHex.setSelection(textHex.getText().length());

textAscii.setText(asciiResult.toString());
lelse {
setState(ConverterState.ERROR);
}
lelse{

if(binarylnput.contains(".")){

if(BaseFormater.isBinFast(binarylnput)){
buttonDot.setEnabled(false);

try{
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String[] splits = binarylnput.split("\\.");
String beforeDot = splits[0];
String afterDot = splits[1];

if(Double.parseDouble(afterDot)== 0){

String decResult = BaseConvertion.FromBinaryToDecimal(beforeDot);
String hexResult = BaseConvertion.FromBinaryToHex(beforeDot);
StringBuilder asciiResult = BaseConvertion.FromBinaryToAscii(beforeDot);

textBin.setSelection(textBin.getText().length());

textDec.setText(decResult);
textDec.setSelection(textDec.getText().length());

textHex.setText(hexResult);
textHex.setSelection(textHex.getText().length());

textAscii.setText(asciiResult.toString());
lelse{
textBin.setSelection(textBin.getText().length());

/* Convertion from Binary to Decimal with "." */

String decResult =
BaseConvertion.FromBinaryToDecimalWithFraction(binarylnput);

textDec.setText(decResult);

textDec.setSelection(textDec.getText().length());

/* end of Convertion from Binary to Decimal with "." */

/* Convertion from Binary to Hex with "." using Decimal result */

StringBuilder hexResult =
BaseConvertion.FromDecimalToHexWithFraction(decResult);

textHex.setText(hexResult.toString());

textHex.setSelection(textHex.getText().length());

/* end of Convertion from Binary to Hex with "." using Decimal result */

}catch(NumberFormatException numberEx) {
System.out.print(numberEx);

}

lelse {
setState(ConverterState.ERROR);

}
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}

else{

if(BaseFormater.isBinFast(binarylnput)){
buttonDot.setEnabled(true);
try {

String decResult = BaseConvertion.FromBinaryToDecimal(binarylnput);
String hexResult = BaseConvertion.FromBinaryToHex(binarylnput);

StringBuilder asciiResult = BaseConvertion.FromBinaryToAscii(binarylnput);

textBin.setSelection(textBin.getText().length());

textDec.setText(decResult);
textDec.setSelection(textDec.getText().length());

textHex.setText(hexResult);
textHex.setSelection(textHex.getText().length());

textAscii.setText(asciiResult.toString());
}
catch(NumberFormatException numberEx) {
System.out.print(numberEx);
}
lelse {
setState(ConverterState.ERROR);

}

TextWatcher asciiTextWatcher = new TextWatcher() {
@Override

public void beforeTextChanged(CharSequence s, int start, int count, int after) {}

@Override

public void onTextChanged(CharSequence s, int start, int before, int count) {}

@Override
public void afterTextChanged(Editable s) {}

@Override
public void onPause() {
super.onPause();
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@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container, Bundle
savedInstanceState) {
setRetainlnstance(true);
View v = inflater.inflate(R.layout.activity _converter, container, false);

buttonDecimal = (Button) v.findViewByld(R.id.buttonDec);
buttonHexadecimal = (Button) v.findViewByld(R.id.buttonHex);
buttonBinary = (Button) v.findViewByld(R.id.buttonBin);

buttonDecimal.setBackgroundResource(R.drawable.blue_button);
buttonAscii = (Button) v.findViewByld(R.id.buttonAscii);
buttonAscii.setTextColor(getResources().getColor(R.color.disable_blue));

buttonAscii.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Context context = v.getContext();
int duration = Toast.LENGTH_SHORT,;
Toast toast = Toast.makeText(context,
getResources().getString(R.string.ascii_message), duration);
toast.show();
}
1;

buttonDot = (Button) v.findViewByld(R.id.dot);
buttonClear = (Button) v.findViewByld(R.id.clear);
buttonDelete = (Button) v.findViewByld(R.id.delete);

button0 = (Button) v.findViewByld(R.id.zero);
buttonl = (Button) v.findViewByld(R.id.one);
button2 = (Button) v.findViewByld(R.id.two);
button3 = (Button) v.findViewByld(R.id.three);
button4 = (Button) v.findViewByld(R.id.four);
button5 = (Button) v.findViewByld(R.id.five);
button6 = (Button) v.findViewByld(R.id.six);
button7 = (Button) v.findViewByld(R.id.seven);
button8 = (Button) v.findViewByld(R.id.eight);
button9 = (Button) v.findViewByld(R.id.nine);
buttonA = (Button) v.findViewByld(R.id.alpha);
buttonB = (Button) v.findViewByld(R.id.beta);
buttonC = (Button) v.findViewByld(R.id.gamma);
buttonD = (Button) v.findViewByld(R.id.delta);
buttonE = (Button) v.findViewByld(R.id.epsilon);
buttonF = (Button) v.findViewByld(R.id.fi);

122



textDec = (EditText) v.findViewByld(R.id.editTextDec);
textBin = (EditText) v.findViewByld(R.id.editTextBin);
textHex = (EditText) v.findViewByld(R.id.editTextHex);
textAscii = (EditText) v.findViewByld(R.id.editTextAscii);

init();

returnv;
}//end of OnCreateView
public void init(){

activity = this.getActivity();

button0.setEnabled(true);
button0.setTextColor(getResources().getColor(R.color.white));
buttonl.setEnabled(true);
buttonl.setTextColor(getResources().getColor(R.color.white));
button2.setEnabled(true);
button2.setTextColor(getResources().getColor(R.color.white));
button3.setEnabled(true);
button3.setTextColor(getResources().getColor(R.color.white));
button4.setEnabled(true);
button4.setTextColor(getResources().getColor(R.color.white));
button5.setEnabled(true);
button5.setTextColor(getResources().getColor(R.color.white));
button6.setEnabled(true);
button6.setTextColor(getResources().getColor(R.color.white));
button7.setEnabled(true);
button7.setTextColor(getResources().getColor(R.color.white));
button8.setEnabled(true);
button8.setTextColor(getResources().getColor(R.color.white));
button9.setEnabled(true);
button9.setTextColor(getResources().getColor(R.color.white));
buttonA.setEnabled(false);
buttonA.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonB.setEnabled(false);
buttonB.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonC.setEnabled(false);
buttonC.setTextColor(getResources().getColor(R.color.disable_light blue));
buttonD.setEnabled(false);
buttonD.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonE.setEnabled(false);
buttonE.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonF.setEnabled(false);
buttonF.setTextColor(getResources().getColor(R.color.disable_light blue));

123



textDec.setText(null);
textDec.setTextlsSelectable(false);

textHex.setText(null);
textHex.setFilters(new InputFilter[] {new InputFilter.AllCaps()});
textHex.setTextlsSelectable(false);

textBin.setText(null);
textBin.setTextIsSelectable(false);

textAscii.setText(null);
textAscii.setTextlsSelectable(false);

textAscii.setEnabled(false);
textBin.setEnabled(false);
textHex.setEnabled(false);
textDec.setEnabled(true);

textDec.setBackgroundResource(R.drawable.edittextresults);

textDec.setOnFocusChangelistener(new DecFocusListener());
textHex.setOnFocusChangelistener(new HexFocusListener());
textBin.setOnFocusChangelistener(new BinFocusListener());
setBase(BaseState.DECIMAL);
setState(ConverterState.READY);

mCurrentError = ErrorHandler.ErrorType.NULL;

limit =0;

fullstack = false;

buttonDecimal.setOnClickListener(new DecClickListener());
buttonHexadecimal.setOnClickListener(new HexClickListener());
buttonBinary.setOnClickListener(new BinClickListener());

public class DecFocusListener implements View.OnFocusChangelListener{
public void onFocusChange(View v, boolean hasFocus) {

if (hasFocus) {

if(!mCurrentState.equals(ConverterState.ERROR)){
setBase(BaseState.DECIMAL);
textDec.addTextChangedListener(decTextWatcher);

button0.setOnClickListener(new KeyboardClickListener(getBase()));
buttonl.setOnClickListener(new KeyboardClickListener(getBase()));
button2.setOnClickListener(new KeyboardClickListener(getBase()));
button3.setOnClickListener(new KeyboardClickListener(getBase()));
button4.setOnClickListener(new KeyboardClickListener(getBase()));
button5.setOnClickListener(new KeyboardClickListener(getBase()));
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button6.setOnClickListener(new KeyboardClickListener(getBase()));
button7.setOnClickListener(new KeyboardClickListener(getBase()));
button8.setOnClickListener(new KeyboardClickListener(getBase()));
button9.setOnClickListener(new KeyboardClickListener(getBase()));
buttonDot.setOnClickListener(new KeyboardClickListener(getBase()));
buttonDelete.setOnClickListener(new KeyboardClickListener(getBase()));
buttonClear.setOnClickListener(new KeyboardClickListener(getBase()));

}

}else {

textDec.setFocusableInTouchMode(false);
textDec.removeTextChangedListener(decTextWatcher);
}
}
}

public class HexFocusListener implements View.OnFocusChangelListener{
public void onFocusChange(View v, boolean hasFocus) {
if (hasFocus) {

if(!mCurrentState.equals(ConverterState.ERROR)){
setBase(BaseState.HEXADECIMAL);
textHex.addTextChangedListener(hexTextWatcher);

button0.setOnClickListener(new KeyboardClickListener(getBase()));
buttonl.setOnClickListener(new KeyboardClickListener(getBase()));
button2.setOnClickListener(new KeyboardClickListener(getBase()));
button3.setOnClickListener(new KeyboardClickListener(getBase()));
button4.setOnClickListener(new KeyboardClickListener(getBase()));
button5.setOnClickListener(new KeyboardClickListener(getBase()));
button6.setOnClickListener(new KeyboardClickListener(getBase()));
button7.setOnClickListener(new KeyboardClickListener(getBase()));
button8.setOnClickListener(new KeyboardClickListener(getBase()));
button9.setOnClickListener(new KeyboardClickListener(getBase()));
buttonA.setOnClickListener(new KeyboardClickListener(getBase()));
buttonB.setOnClickListener(new KeyboardClickListener(getBase()));
buttonC.setOnClickListener(new KeyboardClickListener(getBase()));
buttonD.setOnClickListener(new KeyboardClickListener(getBase()));
buttonE.setOnClickListener(new KeyboardClickListener(getBase()));
buttonF.setOnClickListener(new KeyboardClickListener(getBase()));
buttonDot.setOnClickListener(new KeyboardClickListener(getBase()));
buttonDelete.setOnClickListener(new KeyboardClickListener(getBase()));
buttonClear.setOnClickListener(new KeyboardClickListener(getBase()));

}

}else {

textHex.setFocusableInTouchMode(false);
textHex.removeTextChangedListener(hexTextWatcher);

}
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public class BinFocusListener implements View.OnFocusChangelistener {
public void onFocusChange(View v, boolean hasFocus) {
if (hasFocus) {

if(!mCurrentState.equals(ConverterState.ERROR)){
setBase(BaseState.BINARY);

textBin.addTextChangedListener(binTextWatcher);

button0.setOnClickListener(new KeyboardClickListener(getBase()));

buttonl.setOnClickListener(new KeyboardClickListener(getBase()));

buttonDot.setOnClickListener(new KeyboardClickListener(getBase()));

buttonDelete.setOnClickListener(new KeyboardClickListener(getBase()));

buttonClear.setOnClickListener(new KeyboardClickListener(getBase()));
}

} else {

textBin.setFocusableInTouchMode(false);
textBin.removeTextChangedListener(binTextWatcher);

}

public class DecClickListener implements View.OnClickListener{
public void onClick(View view){

if(mCurrentState.equals(ConverterState.ERROR)){

clear();

setState(ConverterState.EVALUATE);
}
buttonDecimal.setBackgroundResource(R.drawable.blue_button);
textDec.setBackgroundResource(R.drawable.edittextresults);
buttonBinary.setBackgroundResource(R.drawable.dark_blue_button);
textBin.setBackgroundResource(R.drawable.edittextresults);
buttonHexadecimal.setBackgroundResource(R.drawable.dark_blue_button);
textHex.setBackgroundResource(R.drawable.edittextresults);

textBin.setEnabled(false);
textHex.setEnabled(false);
textDec.setEnabled(true);

textBin.setCursorVisible(false);
textHex.setCursorVisible(false);
textDec.setCursorVisible(true);

textHex.clearFocus();
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textHex.setFocusable(false);
textHex.setFocusableInTouchMode(false);

textBin.clearFocus();
textBin.setFocusable(false);
textBin.setFocusablelnTouchMode(false);

textAscii.clearFocus();
textAscii.setFocusable(false);
textAscii.setFocusableInTouchMode(false);

textDec.clearFocus();
textDec.setFocusable(true);
textDec.setFocusableInTouchMode(true);
textDec.requestFocus();

int lenghtDec = textDec.getText().toString().length();

if (lenghtDec == maxLengthforDec){
mCurrentError = ErrorHandler.ErrorType.DEC_LENGTH,
fullstack = true;
limit = maxLengthforDec;
} else if(lenghtDec > maxLengthforDec){
clear();
} else{
mCurrentError = ErrorHandler.ErrorType.NULL;
limit = lenghtDec;
fullstack = false;

}

buttonDot.setEnabled(true);
button0.setEnabled(true);

button0.setTextColor(getResources().getColor(R.color.white));

buttonl.setEnabled(true);

buttonl.setTextColor(getResources().getColor(R.color.white));

button2.setEnabled(true);

button2.setTextColor(getResources().getColor(R.color.white));

button3.setEnabled(true);

button3.setTextColor(getResources().getColor(R.color.white));

button4.setEnabled(true);

button4.setTextColor(getResources().getColor(R.color.white));

button5.setEnabled(true);

button5.setTextColor(getResources().getColor(R.color.white));

button6.setEnabled(true);

button6.setTextColor(getResources().getColor(R.color.white));

button7.setEnabled(true);

button7.setTextColor(getResources().getColor(R.color.white));

button8.setEnabled(true);
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button8.setTextColor(getResources().getColor(R.color.white));
button9.setEnabled(true);
button9.setTextColor(getResources().getColor(R.color.white));
buttonA.setEnabled(false);
buttonA.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonB.setEnabled(false);
buttonB.setTextColor(getResources().getColor(R.color.disable_light blue));
buttonC.setEnabled(false);
buttonC.setTextColor(getResources().getColor(R.color.disable_light blue));
buttonD.setEnabled(false);
buttonD.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonE.setEnabled(false);
buttonE.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonF.setEnabled(false);
buttonF.setTextColor(getResources().getColor(R.color.disable_light_blue));

public class HexClickListener implements View.OnClickListener{
public void onClick(View view){

if(mCurrentState.equals(ConverterState.ERROR)){

clear();

setState(ConverterState.EVALUATE);
}
buttonHexadecimal.setBackgroundResource(R.drawable.blue_button);
textHex.setBackgroundResource(R.drawable.edittextresults);
buttonBinary.setBackgroundResource(R.drawable.dark_blue_button);
textBin.setBackgroundResource(R.drawable.edittextresults);
buttonDecimal.setBackgroundResource(R.drawable.dark blue button);
textDec.setBackgroundResource(R.drawable.edittextresults);

textBin.setEnabled(false);
textDec.setEnabled(false);
textHex.setEnabled(true);

textDec.setCursorVisible(false);
textBin.setCursorVisible(false);
textHex.setCursorVisible(true);

textDec.clearFocus();
textDec.setFocusable(false);
textDec.setFocusableInTouchMode(false);

textBin.clearFocus();
textBin.setFocusable(false);
textBin.setFocusablelnTouchMode(false);

textAscii.clearFocus();
textAscii.setFocusable(false);
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textAscii.setFocusablelInTouchMode(false);

textHex.clearFocus();
textHex.setFocusable(true);
textHex.setFocusableInTouchMode(true);
textHex.requestFocus();

int lenghtHex = textHex.getText().toString().length();
if(lenghtHex == maxLengthforHex){
mCurrentError = ErrorHandler.ErrorType.HEX_LENGTH,
fullstack = true;
limit = maxLengthforHex;
lelse if(lenghtHex > maxLengthforHex){
clear();
lelse{
mCurrentError = ErrorHandler.ErrorType.NULL;
limit = lenghtHex;
fullstack = false;

}

buttonDot.setEnabled(true);

button0.setEnabled(true);
button0.setTextColor(getResources().getColor(R.color.white));
buttonl.setEnabled(true);
buttonl.setTextColor(getResources().getColor(R.color.white));
button2.setEnabled(true);
button2.setTextColor(getResources().getColor(R.color.white));
button3.setEnabled(true);
button3.setTextColor(getResources().getColor(R.color.white));
button4.setEnabled(true);
button4.setTextColor(getResources().getColor(R.color.white));
button5.setEnabled(true);
button5.setTextColor(getResources().getColor(R.color.white));
button6.setEnabled(true);
button6.setTextColor(getResources().getColor(R.color.white));
button7.setEnabled(true);
button7.setTextColor(getResources().getColor(R.color.white));
button8.setEnabled(true);
button8.setTextColor(getResources().getColor(R.color.white));
button9.setEnabled(true);
button9.setTextColor(getResources().getColor(R.color.white));
buttonA.setEnabled(true);
buttonA.setTextColor(getResources().getColor(R.color.white));
buttonB.setEnabled(true);
buttonB.setTextColor(getResources().getColor(R.color.white));
buttonC.setEnabled(true);
buttonC.setTextColor(getResources().getColor(R.color.white));
buttonD.setEnabled(true);
buttonD.setTextColor(getResources().getColor(R.color.white));
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buttonE.setEnabled(true);
buttonE.setTextColor(getResources().getColor(R.color.white));
buttonF.setEnabled(true);
buttonF.setTextColor(getResources().getColor(R.color.white));

public class BinClickListener implements View.OnClickListener{
public void onClick(View view){

if(mCurrentState.equals(ConverterState.ERROR)){

clear();

setState(ConverterState.EVALUATE);
}
buttonBinary.setBackgroundResource(R.drawable.blue_button);
textBin.setBackgroundResource(R.drawable.edittextresults);
buttonHexadecimal.setBackgroundResource(R.drawable.dark_blue_button);
textHex.setBackgroundResource(R.drawable.edittextresults);
buttonDecimal.setBackgroundResource(R.drawable.dark_blue_button);
textDec.setBackgroundResource(R.drawable.edittextresults);

textDec.setEnabled(false);
textHex.setEnabled(false);
textBin.setEnabled(true);

textDec.setCursorVisible(false);
textHex.setCursorVisible(false);
textBin.setCursorVisible(true);

textDec.clearFocus();
textDec.setFocusable(false);
textDec.setFocusableInTouchMode(false);

textHex.clearFocus();
textHex.setFocusable(false);
textHex.setFocusableInTouchMode(false);

textAscii.clearFocus();
textAscii.setFocusable(false);
textAscii.setFocusablelnTouchMode(false);

textBin.clearFocus();
textBin.setFocusable(true);
textBin.setFocusableInTouchMode(true);
textBin.requestFocus();

int lenghtBin = textBin.getText().toString().length();
if(lenghtBin == maxLengthforBin){
mCurrentError = ErrorHandler.ErrorType.BIN_LENGTH,
fullstack = true;
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limit = maxLengthforBin;
}else if(lenghtBin > maxLengthforBin){
clear();
lelse{
mCurrentError = ErrorHandler.ErrorType.NULL;
limit = lenghtBin;
fullstack = false;

}

buttonDot.setEnabled(true);

button0.setEnabled(true);
button0.setTextColor(getResources().getColor(R.color.white));
buttonl.setEnabled(true);
buttonl.setTextColor(getResources().getColor(R.color.white));
button2.setEnabled(false);
button2.setTextColor(getResources().getColor(R.color.disable_cyan));
button3.setEnabled(false);
button3.setTextColor(getResources().getColor(R.color.disable_cyan));
button4.setEnabled(false);
button4.setTextColor(getResources().getColor(R.color.disable_cyan));
button5.setEnabled(false);
button5.setTextColor(getResources().getColor(R.color.disable_cyan));
button6.setEnabled(false);
button6.setTextColor(getResources().getColor(R.color.disable_cyan));
button7.setEnabled(false);
button7.setTextColor(getResources().getColor(R.color.disable _cyan));
button8.setEnabled(false);
button8.setTextColor(getResources().getColor(R.color.disable_cyan));
button9.setEnabled(false);
button9.setTextColor(getResources().getColor(R.color.disable_cyan));
buttonA.setEnabled(false);
buttonA.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonB.setEnabled(false);
buttonB.setTextColor(getResources().getColor(R.color.disable_light blue));
buttonC.setEnabled(false);
buttonC.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonD.setEnabled(false);
buttonD.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonE.setEnabled(false);
buttonE.setTextColor(getResources().getColor(R.color.disable_light_blue));
buttonF.setEnabled(false);
buttonF.setTextColor(getResources().getColor(R.color.disable_light blue));

public class KeyboardClickListener implements View.OnClickListener{

BaseState baseEnabled;
public KeyboardClickListener(BaseState mBaseEnabled) {
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this.baseEnabled = mBaseEnabled;

}

public void onClick(View view)
{
switch (view.getld())
{
case R.id.zero:
switch (baseEnabled)
{
case DECIMAL:
cutter(mCurrentBase);
if(fullstack){
textDec.setText(textDec.getText().toString() +
button0.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button0.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
1
break;
case BINARY:
cutter(mCurrentBase);
if(!fullstack){
textBin.setText(textBin.getText().toString() + button0.getText().toString());

telse{
ErrorHandler.echoError(mCurrentError, activity);
1
break;
1
break;

case R.id.one:
switch (baseEnabled)
{
case DECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
buttonl.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);

}
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break;
case HEXADECIMAL.:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
buttonl.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
cutter(mCurrentBase);
if(Mfullstack){
textBin.setText(textBin.getText().toString() + buttonl.getText().toString());

lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
}
break;

case R.id.two:
switch (baseEnabled)
{
case DECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
button2.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button2.getText().toString());
else{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case BINARY:
break;
!
break;
case R.id.three:
switch (baseEnabled)

{
case DECIMAL:
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cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
button3.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case HEXADECIMAL.:
cutter(mCurrentBase);
if(Mfullstack){
textHex.setText(textHex.getText().toString() +
button3.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
!
break;
case R.id.four:
switch (baseEnabled)
{
case DECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
button4.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
1
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button4.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
}
break;
case R.id.five:
switch (baseEnabled)

{
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case DECIMAL.:
cutter(mCurrentBase);
if(fullstack){
textDec.setText(textDec.getText().toString() +
button5.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button5.getText().toString());

telse{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case BINARY:

break;

}

break;

case R.id.six:
switch (baseEnabled)
{

case DECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
button6.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button6.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
}
break;
case R.id.seven:
switch (baseEnabled)
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case DECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
button7.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(Mfullstack){
textHex.setText(textHex.getText().toString() +
button7.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case BINARY:
break;
}
break;
case R.id.eight:
switch (baseEnabled)
{
case DECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textDec.setText(textDec.getText().toString() +
button8.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
1
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button8.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
}
break;
case R.id.nine:
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switch (baseEnabled)
{
case DECIMAL:
cutter(mCurrentBase);
if(Mfullstack){
textDec.setText(textDec.getText().toString() +
button9.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
1
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
button9.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
!
break;
case R.id.alpha:
switch (baseEnabled)
{
case DECIMAL:
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
buttonA.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case BINARY:
break;
!
break;
case R.id.beta:
switch (baseEnabled)
{
case DECIMAL:
break;
case HEXADECIMAL:
cutter(mCurrentBase);
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if(!fullstack){
textHex.setText(textHex.getText().toString() +
buttonB.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
1
break;
case R.id.gamma:
switch (baseEnabled)
{
case DECIMAL:
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
buttonC.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
}
break;
case R.id.delta:
switch (baseEnabled)
{
case DECIMAL:
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
buttonD.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case BINARY:
break;
!
break;
case R.id.epsilon:
switch (baseEnabled)
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case DECIMAL:
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(Mfullstack){
textHex.setText(textHex.getText().toString() +
buttonE.getText().toString());
lelse{
ErrorHandler.echoError(mCurrentError, activity);
}
break;
case BINARY:
break;
!
break;
case R.id.fi:
switch (baseEnabled)
{
case DECIMAL:
break;
case HEXADECIMAL:
cutter(mCurrentBase);
if(!fullstack){
textHex.setText(textHex.getText().toString() +
buttonF.getText().toString());
telse{
ErrorHandler.echoError(mCurrentError, activity);
!
break;
case BINARY:
break;
}
break;
case R.id.dot:
switch (baseEnabled)
{
case DECIMAL:
textDec.setText(textDec.getText().toString() +
buttonDot.getText().toString());
break;
case HEXADECIMAL:
textHex.setText(textHex.getText().toString() +
buttonDot.getText().toString());
break;
case BINARY:
textBin.setText(textBin.getText().toString() + buttonDot.getText().toString());
break;
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break;
case R.id.delete:
switch (baseEnabled)
{
case DECIMAL:
delete(textDec);
break;
case HEXADECIMAL:
delete(textHex);
break;
case BINARY:
delete(textBin);
break;
}
break;
case R.id.clear:
clear();

protected BaseState getBase(){return mCurrentBase;}

protected void setBase(BaseState state) {
if (mCurrentBase != state) {
mCurrentBase = state;

protected ConverterState getState(){return mCurrentState;}

protected void setState(ConverterState state) {
BaseState mBase;
if (mCurrentState != state) {
mCurrentState = state;
if(mCurrentState.equals(ConverterState.READY)){
mBase = getBase();
switch (mBase){
case DECIMAL:
if('textDec.hasFocus()){
textAscii.clearFocus();
textBin.clearFocus();
textHex.clearFocus();
textDec.clearFocus();
textDec.setFocusable(true);
textDec.setFocusableInTouchMode(true);
textDec.requestFocus();

}

break;
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}

else if(mCurrentState.equals(ConverterState. EVALUATE)){}
else if(mCurrentState.equals(ConverterState.ERROR)){
mBase = getBase();
switch (mBase){
case DECIMAL:

case HEXADECIMAL.:
if('textHex.hasFocus()){

}

textAscii.clearFocus();
textBin.clearFocus();
textDec.clearFocus();
textHex.clearFocus();
textHex.setFocusable(true);
textHex.setFocusableInTouchMode(true);
textHex.requestFocus();

break;
case BINARY:
if('textBin.hasFocus()){

}

textAscii.clearFocus();
textHex.clearFocus();
textDec.clearFocus();
textBin.clearFocus();
textBin.setFocusable(true);
textBin.setFocusableInTouchMode(true);
textBin.requestFocus();

break;

textDec.clearFocus();
button0.setOnClickListener(this);
buttonl.setOnClickListener(this);
button2.setOnClickListener(this);
button3.setOnClickListener(this);
button4.setOnClickListener(this);
button5.setOnClickListener(this);
button6.setOnClickListener(this);
button7.setOnClickListener(this);
button8.setOnClickListener(this);
button9.setOnClickListener(this);
buttonA.setOnClickListener(null);
buttonB.setOnClickListener(null);
buttonC.setOnClickListener(null);
buttonD.setOnClickListener(null);
buttonE.setOnClickListener(null);
buttonF.setOnClickListener(null);
buttonClear.setOnClickListener(this);
buttonDelete.setOnClickListener(this);
buttonDot.setOnClickListener(null);
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textDec.setText(getResources().getString(R.string.invalid_input));
break;

case HEXADECIMAL.:
textHex.clearFocus();
button0.setOnClickListener(this);
buttonl.setOnClickListener(this);
button2.setOnClickListener(this);
button3.setOnClickListener(this);
button4.setOnClickListener(this);
button5.setOnClickListener(this);
button6.setOnClickListener(this);
button7.setOnClickListener(this);
button8.setOnClickListener(this);
button9.setOnClickListener(this);
buttonA.setOnClickListener(this);
buttonB.setOnClickListener(this);
buttonC.setOnClickListener(this);
buttonD.setOnClickListener(this);
buttonE.setOnClickListener(this);
buttonF.setOnClickListener(this);
buttonClear.setOnClickListener(this);
buttonDelete.setOnClickListener(this);
buttonDot.setOnClickListener(null);
textHex.setText(getResources().getString(R.string.invalid_input));
break;

case BINARY:
textBin.clearFocus();
button0.setOnClickListener(this);
buttonl.setOnClickListener(this);
button2.setOnClickListener(null);
button3.setOnClickListener(null);
button4.setOnClickListener(null);
button5.setOnClickListener(null);
button6.setOnClickListener(null);
button7.setOnClickListener(null);
button8.setOnClickListener(null);
button9.setOnClickListener(null);
buttonA.setOnClickListener(null);
buttonB.setOnClickListener(null);
buttonC.setOnClickListener(null);
buttonD.setOnClickListener(null);
buttonE.setOnClickListener(null);
buttonF.setOnClickListener(null);
buttonClear.setOnClickListener(this);
buttonDelete.setOnClickListener(this);
buttonDot.setOnClickListener(null);
textBin.setText(getResources().getString(R.string.invalid_input));
break;
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@Override
public void onClick(View v) {
BaseState mBase = getBase();
switch (v.getld()) {
case R.id.clear:
clear();
switch (mBase){
case DECIMAL:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
textDec.setFocusableInTouchMode(true);
textDec.requestFocus();
break;
case HEXADECIMAL:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
textHex.setFocusableInTouchMode(true);
textHex.requestFocus();
break;
case BINARY:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
textBin.setFocusableInTouchMode(true);
textBin.requestFocus();
break;
}
break;
case R.id.delete:
clear();
switch (mBase){
case DECIMAL:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
textDec.setFocusablelnTouchMode(true);
textDec.requestFocus();
break;
case HEXADECIMAL:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}

textHex.setFocusableInTouchMode(true);
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textHex.requestFocus();
break;

case BINARY:
if(mCurrentState.equals(ConverterState.ERROR)){

setState(ConverterState.EVALUATE);

}
textBin.setFocusablelnTouchMode(true);
textBin.requestFocus();

break;
}
break;
default:
switch (mBase){
case DECIMAL:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
clear();
textDec.setFocusableInTouchMode(true);
textDec.requestFocus();
textDec.setText(((Button) v).getText().toString());
break;
case HEXADECIMAL:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
clear();
textHex.setFocusableInTouchMode(true);
textHex.requestFocus();
textHex.setText(((Button) v).getText().toString());
break;
case BINARY:
if(mCurrentState.equals(ConverterState.ERROR)){
setState(ConverterState.EVALUATE);
}
clear();
textBin.setFocusableInTouchMode(true);
textBin.requestFocus();
textBin.setText(((Button) v).getText().toString());
break;
}
break;

protected void delete(EditText currentEditText){
String editTextlength = currentEditText.getText().toString();

try {
if (editTextlength.length() > 0) {
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currentEditText.setText(editTextlength.substring(0, editTextlength.length() - 1));
currentEditText.setSelection(currentEditText.getText().length());
switch(mCurrentBase){
case DECIMAL:
if(limit >= maxLengthforDec){
limit--;
if(limit < maxLengthforDec){
fullstack = false;

}

lelse{
limit--;
fullstack = false;

}

break;

case HEXADECIMAL:

if(limit >= maxLengthforHex){
limit--;
if(limit < maxLengthforHex){

fullstack = false;

!

lelse{
limit--;
fullstack = false;

}

break;

case BINARY:

if(limit >= maxLengthforBin){
limit--;
if(limit < maxLengthforBin){

fullstack = false;

}

lelse{
limit--;
fullstack = false;

}

break;

}

}
} catch (Exception e) {

System.out.print(e);
}
}

protected void clear(){
textDec.setText(null);
textBin.setText(null);
textHex.setText(null);
textAscii.setText(null);
mCurrentError = ErrorHandler.ErrorType.NULL;

145



fullstack = false;
limit = 0;

private void cutter(BaseState base){
if('fullstack){
limit++;
}
switch (base){
case DECIMAL:
if((limit > maxLengthforDec) && !fullstack){
mCurrentError = ErrorHandler.ErrorType.DEC_LENGTH,;
fullstack = true;
limit = maxLengthforDec;
}
break;
case HEXADECIMAL:
if((limit > maxLengthforHex) && !fullstack){
mCurrentError = ErrorHandler.ErrorType.HEX_LENGTH,
fullstack = true;
limit = maxLengthforHex;
}
break;
case BINARY:
if((limit > maxLengthforBin) && !fullstack){
mCurrentError = ErrorHandler.ErrorType.BIN_LENGTH,;
fullstack = true;
limit = maxLengthforBin;
}

break;

@Override
public boolean onOptionsltemSelected(Menultem item) {
// Handle action bar item clicks here. The action bar will
// automatically handle clicks on the Home/Up button, so long
// as you specify a parent activity in AndroidManifest.xml.
int id = item.getltemld();

//noinspection SimplifiablelfStatement

if (id == R.id.action_settings) {
return true;

return super.onOptionsltemSelected(item);

private enum BaseState {
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DECIMAL, HEXADECIMAL, BINARY
}

private enum ConverterState{
READY, EVALUATE, ERROR
}
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package com.calcobin;

import android.os.Bundle;

import android.support.v4.app.Fragment;

import android.support.v4.app.FragmentActivity;
import android.support.v4.app.FragmentManager;
import android.support.v4.app.FragmentPagerAdapter;
import android.support.v4.view.ViewPager;

import android.view.WindowManager;

import com.google.firebase.analytics.FirebaseAnalytics;
public class MainActivity extends FragmentActivity {

public static ViewPager pager;
private FirebaseAnalytics mFirebaseAnalytics;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

//disable keyboard
getWindow().setFlags(WindowManager.LayoutParams.FLAG_ALT_FOCUSABLE_IM,
WindowManager.LayoutParams.FLAG_ALT _FOCUSABLE IM);

mFirebaseAnalytics = FirebaseAnalytics.getinstance(this);

pager = (ViewPager) findViewByld(R.id.viewPager);
pager.setAdapter(new MyPagerAdapter(getSupportFragmentManager()));

if(pager.getCurrentitem() != 1){
pager.setCurrentltem(1);
1
}

@Override
public void onBackPressed() {
if(MainActivity.pager.getCurrentltem() == 0 | | MainActivity.pager.getCurrentltem() ==
2){
MainActivity.pager.setCurrentltem(1, true);
}else {
super.onBackPressed(); // This will pop the Activity from the stack.
}
}
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private class MyPagerAdapter extends FragmentPagerAdapter {

public MyPagerAdapter(FragmentManager fm) {
super(fm);

}

@Override
public Fragment getltem(int pos) {
switch(pos) {
case 0: return new Converter();
case 1: return new Calculator();
case 2: return new Result();
default: return new Calculator();

@Override
public int getCount() {
return 3;
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package com.calcobin;

import android.content.ClipData;
import android.graphics.Canvas;
import android.graphics.Color;
import android.support.v4.app.Fragment;
import android.os.Bundle;

import android.text.InputFilter;
import android.view.LayoutInflater;
import android.view.MotionEvent;
import android.view.View;

import android.view.ViewGroup;
import android.widget.EditText;

public class Result extends Fragment {

static EditText editText_dec_result, editText_hex_result, editText_bin_result;

@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container, Bundle
savedInstanceState) {
View v = inflater.inflate(R.layout.activity _result, container, false);

editText_dec_result = (EditText) v.findViewByld(R.id.decimalResult_editText);
editText_hex_result = (EditText) v.findViewByld(R.id.hexResult _editText);
editText_bin_result = (EditText) v.findViewByld(R.id.binResult_editText);

editText_hex_result.setFilters(new InputFilter[] {new InputFilter.AllCaps()});

return v;

private final class MyTouchListener implements View.OnTouchListener {
public boolean onTouch(View view, MotionEvent motionEvent) {
if ((motionEvent.getAction() == MotionEvent.ACTION_DOWN) | |

(motionEvent.getAction() == MotionEvent. ACTION_UP) | | (motionEvent.getAction() ==
MotionEvent. ACTION_MOVE) || (motionEvent.getAction() ==
MotionEvent. ACTION_CANCEL)) {

ClipData data = ClipData.newPlainText("", "");

View.DragShadowBuilder shadowBuilder = new View.DragShadowBuilder(view);

Canvas mCanvas = new Canvas();

mCanvas.drawColor(Color.TRANSPARENT);

shadowBuilder.onDrawShadow(mCanvas);

view.startDrag(data, shadowBuilder, view, 0);

return true;
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}else {
ClipData data = ClipData.newPlainText("", "");
View.DragShadowBuilder shadowBuilder = new View.DragShadowBuilder(view);
Canvas mCanvas = new Canvas();
mCanvas.drawColor(Color.TRANSPARENT);
shadowBuilder.onDrawShadow(mCanvas);
view.startDrag(data, shadowBuilder, view, 0);
return true;
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<?xml version="1.0" encoding="utf-8"?>
<layer-list xmIns:android="http://schemas.android.com/apk/res/android">
<item>
<shape android:shape="rectangle">
<solid android:color="@color/border" />
</shape>
</item>
<item android:right="0px" android:bottom="0px">
<shape android:shape="rectangle">
<solid android:color="@color/blue" />
</shape>
</item>
</layer-list>

dark blue button.xml/

<?xml version="1.0" encoding="utf-8"?>
<layer-list xmlns:android="http://schemas.android.com/apk/res/android">
<item>
<shape android:shape="rectangle">
<solid android:color="@color/border" />
</shape>
</item>
<item android:right="0px" android:bottom="0px">
<shape android:shape="rectangle">
<solid android:color="@color/dark_blue" />
</shape>
</item>
</layer-list>
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<?xml version="1.0" encoding="utf-8"?>
<layer-list xmlns:android="http://schemas.android.com/apk/res/android">
<item>
<shape android:shape="rectangle">
<solid android:color="@color/border" />
</shape>
</item>
<item android:right="0px" android:bottom="0px">
<shape android:shape="rectangle">
<solid android:color="@color/cyan" />
</shape>
</item>
</layer-list>

edittextresults.xml

<?xml version="1.0" encoding="utf-8"?>
<layer-list xmlns:android="http://schemas.android.com/apk/res/android">
<item>
<shape android:shape="rectangle">
<solid android:color="@color/border" />
</shape>
</item>
<item android:bottom="0px">
<shape android:shape="rectangle">
<solid android:color="@color/white" />
</shape>
</item>
</layer-list>
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<?xml version="1.0" encoding="utf-8"?>
<layer-list xmIns:android="http://schemas.android.com/apk/res/android">
<item>
<shape android:shape="rectangle">
<solid android:color="@color/border" />
</shape>
</item>
<item android:right="0px" android:bottom="0px">
<shape android:shape="rectangle">
<solid android:color="@color/light_blue" />
</shape>
</item>
</layer-list>

mustard keyboard button.xml

<?xml version="1.0" encoding="utf-8"?>
<layer-list xmlns:android="http://schemas.android.com/apk/res/android">
<item>
<shape android:shape="rectangle">
<solid android:color="@color/border" />
</shape>
</item>
<item android:right="0px" android:bottom="0px">
<shape android:shape="rectangle">
<solid android:color="@color/mustard" />
</shape>
</item>
</layer-list>
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<LinearLayout xmIns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.calcobin.Calculator"
android:orientation="vertical"
android:id="@+id/linear_Calculator_Layout"
android:weightSum="12">

<LinearlLayout
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/displayScreenLay"
android:background="@drawable/edittextresults"
android:layout_weight="9.5"
android:weightSum="6">

<EditText
android:text="0"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/editTextExpession"
android:gravity="right | center_vertical"
android:layout_gravity="right"
android:textSize="20sp"
android:enabled="false"
android:focusableInTouchMode="false"
android:focusable="false"
android:cursorVisible="false"
android:background="@android:color/transparent"
android:layout_weight="4"
android:paddingRight="10sp"
android:singleLine="true"
android:scrollHorizontally="true"
android:inputType="text" />

<EditText
android:text="@string/zero"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/editTextInput"
android:gravity="right | center_vertical"
android:layout_gravity="right"
android:textSize="33sp"
android:cursorVisible="false"
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android:background="@android:color/transparent"

android:layout_weight="2"

android:paddingRight="10sp"

android:singleLine="true"

android:scrollHorizontally="true" />
</LinearLayout>

<LinearlLayout
android:id="@+id/calculator_keyboard"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="2.5"
android:orientation="vertical">

<LinearlLayout
android:id="@+id/firstRow"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/decimalNum"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/decimal"
android:textColor="@color/white"
android:textSize="24sp" />

<Button
android:id="@+id/hexNum"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/hexadecimal"
android:textColor="@color/white"
android:textSize="22sp" />

<Button
android:id="@+id/binaryNum"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"

156



android:text="@string/binary"

android:textColor="@color/white"

android:textSize="22sp" />
</LinearLayout>

<LinearLayout
android:id="@+id/eraseRow"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/ce"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/ce"
android:textColor="@color/white"
android:textSize="24sp" />

<Button
android:id="@+id/clear"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/clear"
android:textColor="@color/white"
android:textSize="24sp" />

<Button
android:id="@+id/backspace"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/delete"
android:textColor="@color/white"
android:textSize="24sp" />

</LinearLayout>

<LinearLayout
android:id="@+id/secondRow"
android:layout_width="match_parent"
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android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/plus"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/dark_blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/plus"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/minus"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/dark_blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/minus"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/multiply"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/dark_blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/multiply"
android:textAllCaps="false"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/divide"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/dark_blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/divide"
android:textColor="@color/white"
android:textSize="27sp" />
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</LinearLayout>

<LinearLayout
android:id="@+id/thirdRow"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/seven"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/seven"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/eigth"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/eight"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/nine"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/nine"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/alpha"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/a"
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android:textColor="@color/white"
android:textSize="27sp" />

<Button

android:id="@+id/delta"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/d"
android:textColor="@color/white"
android:textSize="27sp" />

</LinearLayout>

<LinearLayout
android:id="@+id/forthRow"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/four"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/four"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/five"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/five"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/six"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
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android:fontFamily="sans-serif-light"
android:text="@string/six"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/beta"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/b"
android:textColor="@color/white"
android:textSize="27sp" />

<Button

android:id="@+id/epsilon"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/e"
android:textColor="@color/white"
android:textSize="27sp" />

</LinearLayout>

<LinearLayout
android:id="@+id/fifthRow"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/one"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/one"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/two"
android:layout_width="match_parent"
android:layout_height="match_parent"

161



android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/two"
android:textColor="@color/white"

android:textSize="27sp" />

<Button
android:id="@+id/three"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/three"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/gamma"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/c"
android:textColor="@color/white"
android:textSize="27sp" />

<Button

android:id="@+id/fi"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/letter_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/f"
android:textColor="@color/white"
android:textSize="27sp" />

</LinearLayout>

<LinearLayout
android:id="@+id/sixthRow"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button
android:id="@+id/zero"
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android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1.33399"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/zero"
android:textColor="@color/white"

android:textSize="27sp" />

<Button
android:id="@+id/dot"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1.33399"
android:background="@drawable/decimal_keyboard_button"
android:fontFamily="sans-serif-light"
android:text="@string/dot"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/plus_minus"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1.33399"
android:background="@drawable/blue_button"
android:fontFamily="sans-serif-light"
android:text="@string/plus_minus"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:id="@+id/equal"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/mustard_keyboard button"
android:fontFamily="sans-serif-light"
android:text="@string/equal"
android:textColor="@color/white"
android:textSize="27sp" />

</LinearLayout>

</LinearLayout>
</LinearLayout>
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<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
xmlins:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context="com.calcobin.Converter"
android:weightSum="12"
android:id="@+id/linear_Converter_Layout">

<LinearlLayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/results"
android:orientation="vertical"
android:layout_weight="5.43"
android:background="@color/white">

<LinearLayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/layoutDec"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/decimal"
android:id="@+id/buttonDec"
android:layout_weight="2"
android:background="@drawable/dark_blue_button"
android:textColor="@color/white"
android:fontFamily="sans-serif-condensed"
android:textSize="24sp" />

<EditText
android:id="@+id/editTextDec"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/edittextresults"
android:cursorVisible="true"
android:fontFamily="sans-serif"
android:gravity="left|center"
android:inputType="text | textFilter"
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android:maxLines="1"

android:padding="5dp"
android:scrollHorizontally="true"
android:text="012345678901234567890123456"
android:textlsSelectable="false"
android:textSize="18sp" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/layoutHex"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="2"
android:text="@string/hexadecimal"
android:id="@+id/buttonHex"
android:background="@drawable/dark_blue_button"
android:elevation="1dp"
android:textColor="@color/white"
android:fontFamily="sans-serif-condensed"
android:textSize="24sp" />

<EditText

android:id="@+id/editTextHex"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/edittextresults"
android:clickable="false"
android:fontFamily="sans-serif"
android:gravity="left|center"
android:inputType="text | textFilter"
android:maxLines="1"
android:padding="5dp"
android:scrollHorizontally="true"
android:text="012345678910"
android:textlsSelectable="false"
android:textSize="18sp" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/layoutBin"

165



android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/binary"
android:layout_weight="2"
android:id="@+id/buttonBin"
android:background="@drawable/dark_blue_button"
android:textColor="@color/white"
android:fontFamily="sans-serif-condensed"
android:textSize="24sp" />

<EditText

android:id="@+id/editTextBin"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="1"
android:background="@drawable/edittextresults"
android:clickable="false"
android:fontFamily="sans-serif"
android:gravity="left|center"
android:inputType="text | textFilter"
android:maxLines="1"
android:padding="5dp"
android:text="01234567891011121314"
android:textlsSelectable="false"
android:textSize="18sp" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/layoutAscii"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/ascii"
android:layout_weight="2"
android:id="@+id/buttonAscii"
android:background="@drawable/dark_blue_button"
android:textColor="@color/white"
android:fontFamily="sans-serif-condensed"
android:textSize="24sp" />

<EditText
android:layout_width="match_parent"
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android:layout_height="match_parent"
android:layout_weight="1"
android:id="@+id/editTextAscii"
android:textlsSelectable="false"
android:padding="5dp"
android:textSize="18sp"
android:background="@drawable/edittextresults"
android:fontFamily="sans-serif"
android:maxLines="1"
android:clickable="false"
android:gravity="left|center"
android:inputType="text" />
</LinearLayout>

</LinearLayout>

<LinearlLayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/keyboard"
android:orientation="vertical"
android:layout_weight="6.57">

<LinearlLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:id="@+id/frow"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/seven"
android:id="@+id/seven"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/eight"
android:id="@+id/eight"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
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android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/nine"
android:id="@+id/nine"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white"
android:textSize="27sp" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/a"
android:id="@+id/alpha"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/letter_keyboard button"
android:textColor="@color/white" />

<Button

android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/d"
android:id="@+id/delta"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/letter_keyboard button"
android:textColor="@color/white" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:id="@+id/srow"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/four"
android:id="@+id/four"
android:layout_weight="1"
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android:fontFamily="sans-serif-light"

android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/five"
android:id="@+id/five"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/six"
android:id="@+id/six"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/b"
android:id="@+id/beta"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/letter_keyboard_button"
android:textColor="@color/white" />

<Button

android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/e"
android:id="@+id/epsilon"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/letter_keyboard_button"
android:textColor="@color/white" />

</LinearLayout>
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<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:id="@+id/trow"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/one"
android:id="@+id/one"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/two"
android:id="@+id/two"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/three"
android:id="@+id/three"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/c"
android:id="@+id/gamma"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/letter_keyboard_button"
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android:textColor="@color/white" />

<Button

android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/f"
android:id="@+id/fi"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/letter_keyboard_button"
android:textColor="@color/white" />

</LinearLayout>

<LinearlLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:id="@+id/ffrow"
android:layout_weight="1">

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/zero"
android:id="@+id/zero"
android:layout_weight="1.33399"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/dot"
android:id="@+id/dot"
android:layout_weight="1.33399"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/decimal_keyboard_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/clear"
android:id="@+id/clear"
android:layout_weight="1.33399"
android:fontFamily="sans-serif-light"
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android:textSize="27sp"
android:background="@drawable/blue_button"
android:textColor="@color/white" />

<Button
android:layout_width="match_parent"
android:layout_height="match_parent"
android:text="@string/delete"
android:id="@+id/delete"
android:layout_weight="1"
android:fontFamily="sans-serif-light"
android:textSize="27sp"
android:background="@drawable/mustard_keyboard_button"
android:textColor="@color/white" />
</LinearLayout>
</LinearLayout>
</LinearLayout>
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<android.support.v4.view.ViewPager
xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
android:id="@+id/viewPager"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
/>

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.calcobin.MainPageFragment">

</LinearLayout>

173



<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"

android:id="@+id/linear_Result_Layout"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context="com.calcobin.Result"
android:weightSum="12">

<LinearlLayout
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@-color/cyan"
android:layout_weight="3">

<TextView
android:text="@string/result"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/resultTitle_textView"
android:padding="20sp"

android:fontFamily="sans-serif-condensed"

android:gravity="center"

android:enabled="true"

android:cursorVisible="false"

android:textColor="@color/white"

android:textSize="40sp" />
</LinearLayout>

<LinearlLayout
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@-color/light_blue"
android:layout_weight="3"
android:weightSum="12">

<TextView
android:text="@string/decimal_base"
android:layout_width="match_parent"
android:layout_height="match_parent"

android:id="@+id/decimalResult_textView"

android:gravity="center"
android:padding="10sp"
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android:textColor="@color/white"
android:textSize="18sp"
android:layout_weight="6" />

<EditText
android:layout_width="match_parent"
android:layout_height="match_parent"

android:id="@+id/decimalResult_editText"

android:gravity="center"
android:cursorVisible="false"
android:textColor="@color/white"
android:textlsSelectable="true"
android:clickable="false"
android:textSize="14sp"
android:padding="10sp"
android:layout_weight="6"

android:background="@android:color/transparent" />

</LinearLayout>

<LinearlLayout
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@color/blue"
android:layout_weight="3"
android:weightSum="12">

<TextView

android:text="@string/hexadecimal_base"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/hexResult_textView"
android:gravity="center"
android:padding="10sp"
android:textColor="@color/white"
android:textSize="18sp"
android:layout_weight="6" />

<EditText
android:layout_width="match_parent"
android:layout_height="match_parent"
android:ems="10"
android:id="@+id/hexResult_editText"
android:gravity="center"
android:cursorVisible="false"
android:textColor="@color/white"
android:textSize="14sp"
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android:padding="10sp"

android:layout_weight="6"

android:background="@android:color/transparent" />
</LinearLayout>

<LinearlLayout
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@color/dark_blue"
android:layout_weight="3"
android:weightSum="12">

<TextView
android:text="@string/binary_base"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/binResult_textView"
android:gravity="center"
android:padding="10sp"
android:textColor="@color/white"
android:textSize="18sp"
android:layout_weight="6" />

<EditText
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/binResult_editText"
android:gravity="center"
android:cursorVisible="false"
android:textColor="@color/white"
android:textSize="14sp"
android:padding="10sp"
android:layout_weight="6"
android:background="@android:color/transparent" />
</LinearLayout>
</LinearLayout>
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<resources>

<color name="black_overlay">#66000000</color>

<color name="white">#ffffff</color>

<color name="black">#000000</color>

<color name="border">#aaaaaa</color>
<color name="green">#00ffae</color>

<color name="gray">#elelel</color>

<color name="disable_blue">#c6cfd7</color>
<color name="disable_gray">#c5c5c5</color>
<color name="disable_cyan">#a3ecdf</color>

<color name="disable_light_blue">#80d0ec</color>

<color name="light_gray">#aaaaaa</color>

<!l--pallete-->

<color name="blue">#05518b</color>
<color name="light_blue">#00a1d8</color>
<color name="dark_blue">#003056</color>
<color name="cyan">#46d9bf</color>
<color name="mustard">#f2d03b</color>

</resources>
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<resources>
<string name="app_name">CalCoBin</string>

<string name="hello_world">Hello world!</string>
<string name="action_settings">Settings</string>
<string name="calculator_menu">Calculator</string>
<string name="converter_menu">Converter</string>
<string name="learn_menu">Learn More</string>
<string name="about_menu">About</string>

<string name="result">Result</string>

<string name="title_activity_fullscreen">FullscreenActivity</string>
<string name="dummy_button">Dummy Button</string>

<string name="dummy_content">DUMMY\nCONTENT</string>
<string name="title_activity_splash">Calcobin</string>

<string name="title_activity_calculator">Calculator</string>
<string name="title_activity_converter">Converter</string>

<string name="title_activity_result">Result</string>

<|--Base-->

<string name="decimal_base">Decimal</string>

<string name="hexadecimal_base">Hexadecimal</string>
<string name="binary_base">Binary</string>

<!--Calculator/Converter-->
<string name="one">1</string>
<string name="two">2</string>
<string name="three">3</string>
<string name="four">4</string>
<string name="five">5</string>
<string name="six">6</string>
<string name="seven">7</string>
<string name="eight">8</string>
<string name="nine">9</string>
<string name="zero">0</string>
<string name="a">A</string>
<string name="b">B</string>
<string name="c">C</string>
<string name="d">D</string>
<string name="e">E</string>
<string name="f">F</string>
<string name="ce">CE</string>
<string name="clear">C</string>
<string name="backspace">&It;--</string>
<string name="plus_minus">+/-</string>
<string name="divide">+</string>
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<string name="multiply">x</string>
<string name="minus">—</string>

<string name="plus">+</string>

<string name="dot">.</string>

<string name="equal">=</string>

<string name="erase">&It;&#8212;</string>
<string name="delete">DEL</string>
<string name="decimal">DEC</string>
<string name="binary">BIN</string>
<string name="hexadecimal">HEX</string>
<string name="ascii">ASClI</string>

<l-- Messages -->
<string name="hello_blank_fragment">Hello blank fragment</string>
<string name="invalid_input">Invalid Input</string>
<string name="ascii_message">You cannot input ASCIl code&#8230; yet!</string>
<string name="dividebyzero">You cannot divide by zero</string>
<string name="overlay">Overlay</string>
<string name="overlay_icon">Overlay icon</string>
</resources>
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