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1 Ewaywyn oto Aopnpévo NMpoypapatiopo

1.1 Aounuévog lpoypauuatiopos

O 6po¢ Aopnpévog Mpoypappatiopnds xpnoLonotntnke, yla mpwtn ¢opad, amno tov kabnyntn
E. Dijkstra ota péoa tng Sekaetiog Tou 60 MOV TMIPOTELVE TOV EPLOPLOKO TNC XPONG TNG EVTOANG
GO TO oTI¢ YAWOOEG TPOYPAUUATIOHOU. ITOXOC TOU SOUNUEVOU TIPOYPOUMATIOHOU €ival va
oAAagel tn Sradikaoia kataypadnig tou alyoplBpou amod pia eninovn Asttoupyia (dokiunc kat
Aafouc) o€ pLa TOLOTLKNA Kol EAeyXOUEVN AsLToupyia.

O Aopnpévog MpoypapUOTIONOG TPOUTOBETEL TRV avATTtuén Tou aAyoplBuou, £T0L WOTE va
amoteAsital amo avefdptnta TURUATA e Baon éva mpokaBoplopévo oxESLO Kal XPNOLUOTIOLEL
TIC Baolkég aAyoplOUKEG Sopég tng akoAouBiag, tng emAoyng Kot tnG emavainyng. Xtn
OUVEXELDL N KwdLkomoinon Tou aAyoplBuou og yAwooo poypappatiopol Ba akoAouBroet tnv
dLa TeEXVIKA SNULOUPYWVTOG TO TEALKO TIPOYPAULAL.

Ta KUpLO TTAEOVEKTAMATA TOU Aopnpévou Mpoypappatiopou eivat:

e AleukOAUvVON OTNV AVATTTUEN TOU aAyOpLOUOU KATA TN LOTA.

e EukoAia kal tayxUtnta otnv Kwdkomoinon.

e KoaAUtepn moldtnTa mPoypapupaTwy.

e EukoAia otic SlopBwoelg KaL Tn cuvtrpnon.

e Tekpunplwon mou mepléxetal oxebov e’ oAokArpou oTo 510 TO MPOYPALAL.
1.2 Boaoiwkéc AAyoptSuikec Aouég

Ynapyxouv Sadopot pEBodoL yla TNV avamapaotoon Twv oAyoplBuwv onwe n ¢paocTiki
HnEBodog, o Peudokwdikag Kal To Aoyko dlaypappa. Am' autég €xouv KabBlepwBel To AoyIKO
Staypappa kot Wdlaitepa o Peudokwdikag o omoiog anoteAel oruepa To0 BACIKOTEPO TPOTO
avamnoapaoctaong aAyopiBuwv. H AUon kabe mpoBARUATOG UmopEl va mapactabel e tnv xprnon
TwV Baockwv alyoplBuikwy Sopwv tng akoAouBiag, Tng emtAoyng kot tng emavainyng:

1.2.1 AxolouBia

Ol evtoA€g ol omoiec Bpiokovtal oe Stadoxn (sequence) ektedolvvtal KOTA TN OELPA TOU £ival
vpapupéveg dnAadn kaBe evtoAn ektedeital epooov EXEL EKTEAEOTEL N TPONYOUEVA TNG.

Aoyko Swaypoupua WeubokwbLkac

EvtoAn-1

EvtoAn-2

EVTOAn-v

1.2.2 Emoyn

Me tn Soun tng emAoyng (Av ... TOTE ... AAALWG ....) TTOPEXETAL N SUVATOTNTA EKTEAEONG KOG N
TIEPLOCOTEPWV EVIOAWV OVAAOYQ LE TO ATOTEAEGHA EAEYXOU LG GUVONKNG AITANC 1 OUVOETNG.
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MNapadbeyua-1

NoyKd SLdypoppa ene€fynon
OXI VVONKI NAI A Toven : Anor
v v 1 ZovOfqkn sivar oAno1g

Tote exteleiton n Evroa -1

Evton -1,

) 4

—

Napadeyua-2

Av 1 ZovOnikn sivar oAnong
Toéte exteheiton 1 Evroin -1
AM@g extereiton  EvioAn-2

1.2.3 EmnavaAnyn
Mia dopr) emavAAnPng eMITPEMEL TNV EKTEAECN €VOC TUNUOTOG TPOYPAUUATOC TIOAEC PopEC. OL SopEG
EMAVAANYNC UIMOPOUV VAL £XOUV TLG TIOPOKATW AVOTTAPACTACELG:

1. EnavaAaBe 6oo n ouvOnkn givat aAndng

Noyko Staypoppa: Ene€nynon

A

H ZvvOnkn eivar éva kpuripro eAéyyov
EKTELEONG TG EMAVOANTTIKNG S10d1KOGT0G
IIpdta yiveton o €heyyog ™G ZvvONKNg Ko av

Evtoy -1 etvar aAnbng apyiCel n extéleon g

Y EMAVAANYTG

, H EvroMi-1 xou nf Evroii-2 extedovvton
ZovOijkn £@OGOV 1) GLVONKN v oAnONG

aAnbnfg

H Evroi-1 ko Evroin-2 dev extelovvton
av 1 ovvOnKn givar yevdng.




2.EnavaAaBe uéxpig otov n ouvdnkn va yiver aAndng

Noyko Siaypoppa: Ene€nynon:
é‘ﬁl
H ZovOnkn eivat éva kptriplo eA&yyov
EvroM -1 gKtéXSfmg mg gnavaknmmﬂg&aﬁmaciug
Apywcd extehovvton 1 Evroin-1 ko
Evtoinq-2.

1 cuvéyeln yivetol o EAeyyog g ZovOnkng
Kot av 1 cuvONKnN etvol Yevong
EMOVAAQUPAVETOL 1] EKTELECT] TOV EVIOAGV |
Ko 2.

EvtoAn -2

To téhog extéleonc ™G emavaAnyng
Tpoypatonoleital 6Tav 1 ZovOnKn yiver
oAnoc.

H Evtoii-1 koi 1 Evroi-2 extelodvton
TOVAG)LETOV pio Popd.

Me tnv evioAn emavaAaBe-UExpLs 6ToU EXOUE EKTEAEON TOUAAXLOTOV pia popd, TwV EVIOAWY
TIOU TIEPLEXEL, €0TW KAl av n ocuvlnkn eivat aAnBng (adou o €Aeyxog TG cuvORKNG yivetal oto
TENOG TWV eVTOAWV emavainyng).

1.3 Texvikég Mpoypauuatiopov

Onwg €xel nén avadepbei, o Aopnuévog MpoypaAUUATIONOC OOXOAE(TAL HE TNV QVATTTUEN
OAYOplOUWY HE €vav ouoTNUOTIKO Tpomo. O TPOMOC OUTOC XPNOLUOTIOLEL TIC PBAOLKEG
OAyopLOUIKEG SoUEC TNG akoAouBiag, emtAoyng Kat emavaAnyng. MapoAa autd, ot SOUEG amo
HOVEC TOUG Oev elval OPKETEC yla TNV OAOKANPWHEVN Tapouciacn &vog Sopnuévou
oAyoplOpou, oANG TIPETEL VO avamTTuXBoUV LE TNV XPNOLUOTIOINON CUYKEKPLUEVWV TEXVIKWVY. OL
TEXVIKEG TIOU XPNOLUOTIOLOUVTOL TEPLOCOTEPO €£lval Tou THNUATIKOU MpoypappaTioHoU
(Modular Programming) kal tou lepapxitkou Zxediacpouv (Hierarchical design)

1.3.1 Tunuatikog NMPoypaRpATIONOG

O TUNUOTIKOG MPOYPOUHATIOHOC EXEL WG BOOLKO OTOLXELO TO XWPLOUO EVOC TPOYPAUUATOG OF
oveEAPTNTEG AOYIKEG EVOTNTEC - TUAMATA (UTtoTpoypPAppaTA). Tol TUAMOTA QUTA TIPETIEL VO Elvall
000 TO SUVATOV ULKPOTEPA, WOTE VA SLEUKOAUVETOL O KOTOUEPLOUOC TOU TIPOYPAULOTOC OF
HIKPGQ TUAMOTA Ta omoia eilval eukoAotepo va SlopBwbOouv. Me Ttov TUNUATIKO
MpoypapupaTiond emtayVvetal n  avamtuén g edapuoyng M kot ta  dadopa
UTTOTIPOYPAUUATA UITOPOUV va avamtuooovtal  mopdAAnAa amd SUo 1 MePLOCOTEPOUG
T(POYPOLLLOTLOTEG.



1.3.2 lepapxikog MpoypopHOTIONOG

H oxedilaon mpoypdupoto¢ cuudwva pe tov lepapyiko MNpoypappatiopnd dopeital amnd mavw
T(POG TOL KATW. ZEKWVAUE UE pia TTOAU amAn kat cUviopn SHAWON yLa TO Tt KAVEL TO MTPOYPOUUT,
TLX. UE TOV UTOAoylopd tng UloBodooiag. Autod yivetal oto apxko eminmedo oxediaong tou
TIPOYPALUOTOG, EVW OTO €MOUeVO eminedo, sudavilovral PE TEPLOCOTEPEG AEMTOUEPELEG OL
enefepyaociec mou ektelel To mpoypappa. Kabeuid an' autég dev eival TeAelwg cUPMANPWHEVN,
OANG TEPLYPADETAL UE TIEPLOCOTEPEC AETITOUEPELEG OE KATWTEPO ETMESO TOU TTPOYPAUUOTOC.

H Swadikaoia autr emavaAappavetal Brpa mpog PApa kol o KABe katwtepo eminedo,
eudavilovtal MePLOCOTEPEC AEMTOUEPELEG. H o€ KatwTepa emineda avaAucon OTAUATAEL OTAV N
enefepyacia MEPLEXEL TOOEG AEMTOUEPELEG, WOTE VA UMOpPEL va kwdlkomolnBel os pia yA\wooa
TIPOYPOLLUOTIOMOU.

To mopaAmnAavw GUVLOTOUV TNV TEXVIKN TOU lepap)ikol Mpoypappatiopol Omou, EEKLVWVTAC o
TO YEVIKA Ot avwtepa emineda, TPOXWPOUUE TPOCHETOVTAC AEMTOUEPELEG O KOTWTIEPA
enineda.

H mopdotaon autwv Twv TexVIKwy yivetal pe ta dtaypappata HIPO (Hierachical Input Output
Processing), mou ota EAAnvika petadpaletal wg lepapynon Eicodou - Enséepyaociac - EEodou.

‘Eva Staypappa HIPO amoteAeital ano tpio facikd THAMAT, Ta onoia neplypddouv tnv eicodo
bebopévwy, Tnv enefepyacia kat TNV €060 AMOTEAECUATWY IOV ATIALTEL Evag alyoplOuog. Ita
Staypdappata HIPO eudavitovtalr ta Siddopa emimeda epapxiag kal Ta TUAMOATO TOU
OAYOPLOLOU-TIPOYPAUUATOC HE aplOUO oUPPWVA UE TN OELPA EKTEAECHC TOUG. 2TO QVWTIEPO
eninedo umapyxel pLo meptlypadr g 0Ang Stadikaaoiog mou avarnapiotatal and To Slaypappo
HIPO. 2to apéowg emopevo enimedo Slakpivovtal, o€ TUNUATA, Ol TPELG BACIKEC AELTOUPYLEG
(eloodog, enetepyaoia kal £€060¢) oL omoieg pmopel va avallovtal MEPALTEPW O AAAQ UTIO-
TUAMaTO.

T000 eminedo -0
[ T100 T200 |  T300
eninedo -1
I I
T210 T220 T310 T320
eninedo -2
Awaypauua HIPO.

Napakatw &idetal éva amAo dtaypappa HIPO yia tov urtoAoylopo piobodooiog epyalopévwy.



YIIONOlZMOZ MIZO0AO0ZIAZ

NMPOrPAMMA eminedo -0
mizooaozias | T000
T100
[ | eminedo -1
gloaywyn T200 Extunwoetg | T300
Sebopévwv urtoloyiopol
T220
T210 | | | T230
UTIOAOYLOMOG amoSoxwv UTLOAOYLOHOG KPATHOEWY YrioAoylopd¢ mAnpwtEou eminegdo -2
T211 | T212| | T221 |T222
unohoylopdg| |umoloyiopdg| |umohoyiopog| |urtodoyiopdg
A : atoe 5 B
unepwplwv | | emboudtwy Kpatnoewv dopou eminedo -3
aodaAonc

Awaypauua HIPO urtoAoyiouov utododoaoiog

2 Ewaywyn otnv Python

Me tov 6po yAwooa mpoypauUaTIoUOU EVVOOUE €val UTTIOCUVOAO TNG ayyALKAG YAwooog, Omou
ETUTPETEL OTOV MPOYPOUHATLOTH va §IVEL OTOV UTIOAOYLOTI) LOVOGCTLAVTEG EVTOAEG. MLa YAwooa
TIPOYPOMUOTIOMOU €lval pld YAwoodo Tnv Omoila MIMOPEL VOl KATAVONOEL O UTIOAOYLOTHG.
AvtifOétwe, pla duokn yAwooa, onws n  EAANVikAn [ n AyyAlkn €ivol TIOAU YeVIKN Kol
Sibopolpevn yla tov umoAoylotr). Ol YAwOOeC Tpoypappatiopol Slakpivovtal oe Suo
katnyoplec:

e XoapnAou smumnédou yAwaooeg (low level languages) kat
e YynAou erunédou yAwaooeg (high level languages).

Ot yYAwaooeg xapnAoU emumédou ival ouyyevikéG pe tn "yAwooa pnxavig", omou cuvduacopol
Suadikwyv aplBpwyv €xouv avtikatootabel pe pvnuovikols cuBoAlopols. H yAwooa punxaving
elval n povn yAwooa mou pmopouv va kataldBouv ot urtoAoyLloteG. OUwG, ol YAwooeg xapunAou
erunédou  eival Wblaitepa SuokoAeg otn xprnon Ttoug. OL yAwooeg udnAol emumédou
avantuxdnkav yla va 51eUKoAUVBEL n cuyypadn MpoypaupdTwy o€ WoLlaitepo mepBArlov Omwg
ETILOTNUOVLKO, ETUXELPNHUOTIKO N ekTtalSeuTiko. Mapadeiypata Tétolwv YA\ woowv ival n Java, n
Python, n C++, n Fortran, k.a. Eival eUKOAe¢ otnv €kuAONON TOug KoL cuVABWC AveEAPTNTES
aro ta Slddopa CUCTHUATO UTTOAOYLOTWV.

3 Ekkivnon tng Python
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4 NepiBaAiov Avantuéng PyCharm

MpLv LEPLKA XpOVLA, EVA TIPOYPALO AVTUTPOCWTTEVOVTOV OO £va apXElo. ZAHEpa OUWG KOBwG
TO Tpoypappata yivovtal 6Ao Kal Tio TOAUTAOKA, €va TpOYpappa Umopel va armoteAeital
TOAAG emuEPouG apxeia. Ito meplBaAAov PyCharm Tto oUVOAO TWV EMUEPOUG APXELWV
anotelel €va Project. Me tn Snuioupyia evog véou project dnuloupyeital évag GAKeAOG pe
OVOHO TO OVOUA TOU project Tou €6woe 0 XpROTNG KoL OTN CUVEXELA £VA CUVOAO SLOPOPETIKWV
dakéAwv kat apxeiwv.

E New Project X

Location: lF:\PythonBIOT\askisi—1 H:‘

%%, Course creation

A i Interpreter: | & 360 at C\Users\Costas Yialouris\AppData\Local\Programs\Python\Pyth... n‘ -ﬂ-‘
e Educational —

11



askisi-1 - [FAPythonBIOT\askisi-1] - PyCharm Ed

File Edit View MNavigate Code Help

|
askisi-1 f
5 Ei- Project
o
:EL » [0 askisi-1 F\PythonBIOT\askisi-1
=l | Mew
= ;
. New Python file X
Directory
P‘j’tth Pa[kage Name: laskisi—1| ] Tl
) Kind: l # Python file n
# Python File
Eﬂ Jupyter Motebook “
g HTML File
B asiisi-1 - (FAPyhonBIOT\asiis-1] - \asiisi-1gy - PyCharm Egu 151
Fle [dit Yeew Navgate (ode Hel
by T Napddupo ypadrig tou
B i MPOYPANMATOG
:_V :I:E.m‘::'n
A Python Conscle
7] UTF-B
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Kouurti ektéAeong
MPOYPAMUATOG

NoapdBupo stoaywyng
Sebopevwy & epdaviong
QTMOTEAECUATWVY

Ren ¥ kit

= o .

5 MetapAntég—-Tomnol AedopEvwv
5.1 MeraBAntég

Me tov 0po UETAPANTI) EVVOOUUE ULO TIEPLOXH OTN KEVTPLKA UVAUN TOU UTTOAOYLOTH N omoia
avadEPETAL OVOUOOTIKA KoL UIMOPEL va aAAAEEL TO TEPLEXOUEVO TNG KATA TNV €KTEAECN TOU
TIPOYPAUUOTOC. 2TO KWOLKA €VOG TPOYPOALUATOC WITOPOUUE VO XPNOLUOTIOOUME Hla A
TIEPLOCOTEPEC UETAPANTEG OTIC OToleG amoBnkevovtal Keipevo, aplbuol, kKA. Ze avtiBeon pe
TLG TLEPLOCOTEPEG YAWOOECG MPOYPAHUATICHOU, otnVv Python oL petaBAnTtég Kot o TUTOG TOUG,
6ev dnAwvovtat npv xpnotpomnotnouv. O TUMOG UG METABANTHG OpIlleETAL QUTOMUATA LE TNV
avadeon TIUNAG O AUTAV Kol UIOoPEL va aAAAEEL KATA T SLAPKELA TNG EKTEAEDTNG.

To ovopa pLag HetaBAnTrg Ba mpémnetl va akoAouBel TOUC TOPAKATW KOVOVEC:

e Na apyilel pe ypappua.

e Na amote)eital amd AATWIKA YpAppaTa, aplBpouc 1 Ty Katw mavAa (). Asv mpénel va
TEPLEXEL KEVA I M cUpPOAa (TL.X. TeAeia).

e Aev pmopel va mepléxel S£OUEUMEVEG AEEELC 1} OVOUOTA QVTIKEWWMEVWY H LOLOTATWY TNG
Python (r.x. for, if, printkAn).

5.2 TunowAgbouévwv

Ot Baoikol tumol Sebopévwy, av Kat otnv ouaoia dev eival Tumotl dedopévwv aAAd KAAOELS KOl O
OPLOMOC Hiag peTaBAnti¢ péow TNG avabeong TNG O authv opilel avTKEIPEVO TNG
avtiotolyng KAAoNG. SUVENWE N METOPANT WG avilkeipevo Ba cuvodevetal anod pia ospd
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neBodwv xelplopou. O Baocikol tumol mou unootnpilet n  Python &ivovtal otov mopakdtw
TivaKa.

Tornog Nepypadr
bool NOYIKOC TUTIOG e SLaKPLTEG TIMEG  True ) False
float Mpaypotikol aplOpoi
int Aképatot oplOpoi
str XOpaKTHPEG
list Alota
dict Ne€ ko
set JUVOAO
tuple MAelada

OL tumoL 6ebopévwy tng Python Sdtadépouv amd AAAeC YAWOOEC TPpoypaAUUATIOHOU ylati gival
KAdoelg. O oplopdg piag petafAnTic HECW TNG avaBeong TIUNAG O auTtnv opileL TNV peTtaBANnT
WG €val QVTIKEMEVO NG avtiotolxng KAdong. Zuvenw¢ n HeTaPAnT wg avikeipevo Oa
ouvodeletal amo plo oslpd peBOdwv Xelplopou, mou umootnpilet n  Python. OL péBodol
XEPLOUOU TNG avrtiotolyng HetaBAntn¢ epdavilovral otov Mpoypappatiotn ypddovtag Tto
ovopa NG HETaBANTAC Tou €xeL oploBEl TpoNyoUUEVWE KOl OTO TEAOG TOU OVOUATOC aKOAoOUBEL
n teAeta (.). m.x.

students = ["Nikeg", "Twapyog", "Mupia", "IEtpog", "AwdpEag"]
students.
append (self, x) list
clear (self) list
copy (self) list
count (3elf, x) list
extend {self, t) list
index {3=lf, x, i, j) list
(self, i, ) list
; 1] list
elf, X list
(3elf) list
Ctrl+-IE;{P:.'|_1 al:;{l- Et_rI+UE:":':':|II m{}-\;e- -care:tpi-j;.;'l:l’;l;d up in the editor == o T

Onw¢ avadépbnke dev SnAwvetal TUMOCG TNG UETAPANTAC. MTopoUUe va SOUHE TOV TUTIO TNG
HETAPANTAC XPNOLLOTIOWVTAG T cuvaptnon type n omoia Ba €xeL WG OPLOUA TO OVOUA TNG
petapAnTnc.
MNapadelypa:

students = ["Nixkog", "T'idpyog", "Mapia", "Iétpog", "Avdpéag"]
print (type (students))

H ektéAeon Tou mMapamavw mpoypappatog Ba £xel wg €€odo:

<class 'list'>

Process finished with exit code 0
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5.2.1 bool — AoyKog TUMOG

Ot petaBAnTEG AoylkoU TUTIOU UImopoUuV va tdpouy Tiun True n False. OL T autr Unopet
Va TIPOKUTITEL OO TOPOUOTACELS HE OXEOLAKOUG 1) OUYKPLTIKOUG TEAEOTEC N am’ euBelag pe
avadeon TUAG.

5.2.2 ApOuntikoi tumot

H avanapdotaon aplBuntikwyv dedopévwy otnv Python Slakpivovtal oe SUo katnyopileg otnv
aképata popdn kat otnv popdn Kwvntng unodiaotolng (floating point) 1 popdn mpayuatikou
oaplOpol. Etol £€xoupe tov TUMO Twv AKkepaiwv (int) aplBOuwv Kal tov TUmo Twv MpayUatikwy
(float) aplOuwv.

Mia petapAnty Bswpeital OtL elval aképalou TUTOU (int) av mepléxel povo aplOunTika
ynoia.

Mia petaBAntr Bswpeital ot eival mpaypatikol tumou(£loat) av mepLéXel LOVO aplOUNTIKA
Pndia kat tnv untodlactoAr n omoia mpeneL va elval n teAeia (.) kat pmopet va akoAouBeitat
anod dekadka Ynoia.

5.2.3 str — XopoKtnpeg

O tumog str xapaktnpiletatamno tnv WbLotnta ot eplexel dedopeva popdng Kelpévou. Mmopet
va TIEPLEXEL Ypappata aplBuous cupBoAa kAT Ta dedopéva Tumou str meplAapBavovtal Heta
€U TWV LoVWV 1| SUTAWV ELOAYWYLKWV.

ny.

onoma="Ttdpyog"
eponymo="Iavay Lo témoudog’

Meploootepa Ba avacdepBolv otnv evotnta Baoikeg pébodol xelplopol string.

5.2.4 1list- Aiocta

Mia Alota eival éva avtikeipevo To omnoio meptéxel moAamAa Sedopéva. Mia Alota eival évag
SUVAULKOG TUTOG Oebopévwy. AUTO OnUaivel OTL MUIMOPOUUE va TIPOooBEcoupe 1 va
adalpéoovpe otolxeia oe pia Alota. H Alota eival éva Statetayuévo cuvolo debopévwy, n
ta&n/apibunon twv otoleiwv tng apyilel anod to 0 (Lndév). Kabe otolxelo piag Alotag pmopet
va tpooTteAaoTel HEow evog deiktn ou kaBopilel tn B€on Tou otn Alota.

Napadelypata Alotog

ar=[2, 4, 6, 8,10]

onomata = ["NikoAdou", "Ilétpou", "Tewpylou"]
vathmoi=["Iétpou", 10, 8, 7]

Extunwon Alotag

‘EOTw TO MapaKATW mpoypappa Python

ar = [2, 4, 6, 8,101 # oplLoudc Alotoc
onomata = ["NixkoAdou", "Ilétpou", "Tewpylou"]
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print(ar) # ex1Umwon OAwv Twv OTtolXelwv Tng Alotag
print (onomata) # exr1Unwon OAwv TwV OTOLXEL[WV TnNg A
print (onomatal[2]) # extUnwon tou 30U otolxelou (ue

LOTO¢ onoma ta

t&én 2)

H exTéAeon ToU NPOoyPdUUXTOC Ba dO0El WG QUOTEAECUA:

(2, 4, 6, 8, 10]
['"NixoA&ou', 'llétpou', 'Tewpylou']
Tewpylou

Tng Alotacg

MNeplocotepa Ba avadepBolv otnv evotnta Baowkeg pEBodol Xelplopol ALoTWwVv.

5.2.5 Tuple -MNAswdda

onomata

Mia tuple (mAewada) sival pia aAAnAouyia O6nmwe kat n Alota. AtadEpel wg tpog T Alota 6oov
odopd OTO YeEYOVOG OTL TO TIEPLEXOUEVO TG Sev umopel va aAAAgel. MAEOVEKTNUA EVAVTL TNG
Alotag eival OtL aufdvel tnv toaxutnta enefepyaciog kot unapxel acdalsia AOyw un

Suvatdtnta petafoAng Tou MEPLEXOUEVOU TNG.

Onwg kat n Alota n mAewada (tuple) umootnpilel tn Sloxeiplon TwV OTOWEIWV TNG HECW
Sektwv. Alatnpel tig (8leg Aettoupyleg pe T Alota €KTOC AUTWV TIoU AAAALEL TO TIEPLEXOUEVO

™nge.

Napadeiypata tuple:

:("NLKOC", "HéTpOC", "MO(p[O(")
(4/ 3/ 5/ 6/ 21_3)
(1,)

a
b
C

Meploodtepa Ba avadepBouv otnv evotnta Baoikeég uéBodol xelplopol tuple.

5.2.6 Dictionary —-Aefwo

Mia petaBAntr) tuomou dictionary eivat cul\oyr) 6ebopévwy. KaBe otolyxeio tng cuAAoyng
aUTAG amnoteleital anod dvo pépn. To mpwto pépog avadépetal wg KAeWSi (key) kal to deutepo
HEPOG WG TN (value).To KAELSL XPNOLLOTIOLELTAL YL TOV EVTOTILOMO HLAG TIUAG. Z€ KAOe KAELSL
avtotolel pia . Ta levyn key:value kataywpouvtal péca o€ dykiotpa { } kot
Staywpilovral pe (,). H Ty pnopet va eivat onotouvdnmnote tunou(kAdong).

MNapadelypata Dictionary

ovopo_dictionary={key1l: valuel, key2:value2,.....keyn:valuen}

phone 1ist={5182:"T'ewpyiou",4175:"Nétpou",4183: "llavAov",4182:"Iw&vvou"}

MNeplocotepa Ba avadepBolv otnv evotnta Baocikeg pebodol xelplopol Ae€ikwv.

5.2.7 Set -Z%Uvolo

‘Eva cUvolo (set) sival cuAoyr edopévwy amod HOVASIKEG TLHEG. Ta oToLXEla EvOC CUVOAOU
Sev eival Statetaypéva kot pnopel va ivan dtadopetikov TUTOU

Ma tn dnuloupyia evog cUVOAO XPNOLUOTIOLOUUE TN ouvaptnon set.
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Anpoupyia KEvou cuvoAou

synolol=set()

Anuoupyia ouvolou pe otoyeia 'a', 'b', 'c', 'd’
synolo2={'a','b','c','d"}

Anpoupyia cuvolou e otolxeia pag Alotag
synolo2=set(['a','b','c','d"])

H eKkTUTIWON TOU MEPLEXOUEVOU TOU TMAPANAVW oUVOAoU Ba eival:
{'a', 'c¢', 'b', 'd'}

Anpovupyia cUVOAOU LLE oTOLKEL OO Hial METABANTH TUTOU St

synolo3=set ('LONDON")

H eKTUTIWON TOU TEPLEXOUEVOU TOU TIOPAITAVW CUVOAOU Ba elval:

{lLl’ lNl’ lol’ lDl}

OMwC¢ pailvetal Kol amod TNV EKTUTIWGN €K TOU OPLOUOU TOU cUVOAOU To ypappa O umapyeL pia popd
péca oto cUVoAo.

Meploodtepa Ba avadepBouv otnv evotnta "MEBobdol xelplopol cuvoAwv'".

6 Exkdpaoslg

TG METOPANTEG KOTAXWPEOUVTAL TIMEG HE Tn XPNon tou teAeotn amodoong TG (=) kot
ekdpaocewv. Me Tov 6po EkPpacn EVVOOUE EITE L0 CUYKEKPLUEVN TLUN £lTe CUVEUACUO TLLWV
Kol peTaPAnTwy ouvdebepévwy pe KAtaAAnAoug TeAeoTéG. Mevikd n ouvtaén TNG €VIOANG
oavaBeong TG o€ pia petaBAntn elvat n €AG:

ovouaMetafAntig = Exppaon
Napadsiypata:

country = "Greece"
cost = 1000
tax = 100

omou £kdpaon Umopel va eival

e Mia otabepa

e M petaPAntn

e Mia ocuvaptnon

e Mia mapaotaon mou Xpnollomnolel PeTaBANTEG, oTaBePECG KATL 0€ GUVSLAOUO LE
TEAEOTEG TIPALEWV.

MaOnpotikoi TEAECTEC

OL paBnuotikol TEAEOTEG XPNOLUOTOLOUVTOL Ylo TOV UTIOAOYLOUO KOl TNV QVILOTOLXLoN Twv
QMOTEAECOUATWY KATIOWWV eKPPACEWV O HETOPANTEG. OL TeAEOTEG auTol poltalouv Kal dpouv
o0V TOUG QVTLOTOLYOUG TEAEOTEG TWV HABNUATIKWY Kol Slvovtal 0ToV MapakAtw TivaKa:
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‘Ovopa TeAeotn TeleoTn§ Napadelypa
MpboBeon + X+y

Adaipeon - X-y
MoAAQTTAQCLACUOG * 3*x+5*y

Awaipeon / 17/5 &ivel anotéleopa 3,4
Aképala Aaipeon // 17//5 6lvel anotéAeopa 3
(mnAiko)

YrnioAouno % 17 % 5 6ivel amotéAeopa 2
Awaipeong

Yywon oe Abvapun ok X *¥* 2

e meplmtwon aplOUNTIKWV HETABANTWY  UTTOPOUUE VA XPNOLUOTIOOUUE TNV TAPOKATW
ouvtaén:
ovopaMetaBAntig ®="Ekdpaon

omou @ évag onoloodnmote TeEAe0TNG aplOUNTIKAG mpaéng (+, -, *, /, //, %, **)

Napadeiypata ekppdocswv

EvtoAn looSUvapn evtoAn eneénynon

X += a X = x+a AUEAVEL TO TIEPLEXOUEVO TNG LETAPANTAC X KOTA a

x /=5 x=x/5 Alaipei to mepleXOpEeVo TG METAPANTAG X KATA 5

x-=3* (y+a) X=x-3* (y+a) MELWVEL TO TEPLEXOUEVO TNG HETAPANTAC X KATA TO
QTOTEAECUA TNG TTapAcTAcNG 3* (y+a)

ZELPA EKTEAEONC TWV MPAEEWV

KaBe teAeotng otnv £XeL KAMOLX OElpd TPOTEPALOTNTAG. ATO SU0 YEITOVIKOUC TEAEOTEG
EKTEAE(TAL TIPWTO QUTOC TIOU €XEL TNV QVWTIEPN TIPOTEPALOTNTA. TNV TEPIMTWON TOU
e€akolouBeil va umtdpyet apdlonpia, Tote n EkPpacn amotipdTal and aplotepd nmpog ta SedLa.
H oelpd mpotepatdtnTag TWV Mpdewv apxiloviag pe tnv uPnAdtepn mpotepaldTnTA €ival n
egnge:

e Ygwon og SOvaun (**)

e TMoMamAaoclaopog kat Swaipeon (*, /)
o Axépoaua Swaipeon (//)

e Ymolouro (%)

e MNpoacbeon kot adaipeon (+, -)

ALOUEPLOUOC EVTOAWV GE MEPLOCOTEPEC OTIO IOl YPOUUEC.

H Python &ivel tn Suvatdtnta va ypadel pia evtoAn o 00 n MePLOCOTEPEC YPAUUEG. AUTO
ETUTUYXAVETAL HECW TOU XapPOKTNpPa tng avaoctpodpng pmapog (\) oto téAog NG YPOUUNG O
XOPOAKTNPOG QUTOG EVNUEPWVEL TOV Slepunveéa OTL N €VTOAN auTr cuvexiletal oTtnV EMOPEVN
ypapun.
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7 EvtoAn €wobov input

MNa tnv eloaywyn 6ebopévwy oe éva mpoypappa tng Python pmopel va xpnowuomnownBet n
ouvaptnon input.

H input slval pla bk ouvaptnon pe tv omola Sivel Suvatdtnta oTov XPROTN va €L0AYEL
6ebopéva oTo MPoypapa

H Baowkr ouvtagn tng elvat:
variableName =input (“Mivuvuoa”)

Koatd tnv ektéAecn Tou MPOYPAUUATOG N ouvaptnon input epdavilel to MRvuua, mou
BplokeTal eVtOC €l0QYWYLKWY, OTNV 000vn Kol TIEPLUEVEL TOV XPHOTN VA TTANKTPOAOYNOEL TO
6ebopévo eloodou. H dladikacia el005o0u OAOKANPWVETAL UE TO TTATNUO TOU KOUUMLOU Enter
Tou TAnkTpoAoyiou. Tote avabétel otnv petafAnTr pia TLUA ToU avilotolkel oe string . H
ouvaptnon input avaBétel otnv petafAnt pio T mou avtwotoxel oe string. e
neplmtwon mou pag evdladEpel avayvwon aplBunTKAG TG TOte Ba MpPEMeL va yivel
LETATPOTI O apLlOUNTIKO TUTIO UE XPHON ouvaptnong petatponnc int f £loat

8 EvtoAn g§odou print

H Python mapéxeL otov mpoypappatioty moAAoug Stadopetikols TPomous eudaviong otnv
00B6vn TNG TWNAG MG METaBAnTAG. Oa avadepBoUpe HOVO O KAMOLEG TEPUTTWOEL. H
armhouotepn ouvtagn TnG evioAng e€0dou print eival:

print (dedopéva_efddov)

Onou &gbopéva_egfodou ceival pia Aota amd otabepéc 1 PeTaBANTEG N APLOUNTIKEC
TIAPAOTACELG TTOU Slaxwpilovral LeTal Toug e (,).

Mia mo ocuvBetn olvtaén g print eival
print (5edopéva_efddou, sep=stringl, end=string2)
omou:

stringl: ‘Evag i meploodtepol xopoktipeg ol omoiot Ba eudavifoviar petall Twv
EKTUTIOUPEVWVY TLHWV.H TtpokaBoplopévn Tiun eivat éva kevo Staotnua.

string2: ‘Evag | mepLocotepOL XOpOKINPEG oL omoiol Ba eudavilovtal oto TEAOG TNG
YPOUUNG ektumwon. H mpokaBoplopévn Tt eivat o xoapaktipog diwaduyng \n wote n
eKTUTIWON VA YIVEL OTNV €MOMEVN YPAUUN ektunmwong. Eav 600el omoloodnmote AAAOG
XOPOAKTNPOG €KTOC TOU Xapaktipa dtaduync \n, TOTE n eMOpHeVN ekTUNIWOoN Oa yivel otnv da
YPOLHN.
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8.1 Awauoppwon eKtunwong

8.1.1 Xapaktipeg dtaduyng

XOpOKTNPES Nettoupyla
Saduynig
\n H ektumwon mou Ba akoAouBroel Ba yivel oTnv eMOUEVN YPAUUA
\t H ektunmwon mou Ba akoAouBriostl Ba yivel otnv tab B£on
\' Oa ylvel n eKTUTIWON TOU POVO El0aywylkou '
\" Oa yivel n ektumwon tou Sumhov sloaywywkoy "
\\ Oa yivel n ekTUTIWON NG Avamodn UMApPoG \

8.1.2 Awapopdwon aplOUNTIKWY TIHWV HE TN ouvaptnon format
H ouvdptnon format xpnolpomnoleital mTPoKeLUEVOU va SLapopPwoel OpLOUNTIKES TULEG.
H oUvtaén tng evtoAng ivad:
format (éxppaon, string diapdpewong)
émnov:
érppaorn eival pia aplOuntikn

e otabepan

o petaPAnti N
e TIAPAOTOON TIOU XPNOLUOTIOLEL ApLOUNTIKEG LETABANTEC, oTOOEPEC KATT, OF
OUVOUOOUO UE TEAECTEG OPLOUNTLIKWVY TIPAEEWV

string diapdpywong
e ‘Eva string mou dnAwvel to ibog Stapdpodwong

Q¢ ouvaptnon format smotpedel pia T n omoia eival tunmou str. Katd cuvémesla n
petaBAntn otnv omola Ba avateBel Tiun péow tng £format Oa sivattumou str.

Nivakag e ta KupLotepa string SLapopdwong apLlONTIKWY TLHWV

String Stapdpdpwong Aetrtoupyia
'.nf' Mpaypatikog aplOpdc pe n dskadikd Pndia

'+.nf"’ MpayHaTKOG aplOUOg pe n Sekadikd Pndia kat pe epdavion tou

TPOCILOU
! MpayHaTKOG naKEPALOC aplOpdc Saxwpilovtag TG XIMASES pe

()

'k, .nf"’ MpayUatikog aplBpuog pe n dekadka Pnola Staxwplloviag Tig
XWALASeG pe (,) kat otoylopevog de€la o str mou €xeL unkog k

'+.nf"’ MpayHaTkog aplOuog pe n Sekadikd Pnodia kat pe epdavion Tou
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T(POCH LoV

'k, AkE€parog aplBuog Staxwplovrag Tig XIAAdeg pe (,) kat
otolXLopévog Sefla o€ str mou €xeL unkog k

'.2%" Metatpomnn evog mpayuatikol aplBpol o popdn moocootou UE
2 Sekadikd kal 0To TEAOG TO cUUPBOAO %

'.ne' MpayUatikog aplBpog os ekBeTkn popdn pe n dekadika Yndla

8.1.3 Awapopdpwon apLOUNTIKWY TILWV HE T ouvapthon round

H &lwapdpdwon apBuntikwv Oedopévwv ooov adopd ota OSekadlkd onueia pe TNV
niponyoupevn neBodo pe xprnon tng ocuvaptnong format amAd dev gudavilel Ta Sekadika
otolxeia. Eowteplkd otTic pHeTaBANTEG SdlatnpouvTal KoL OTO EVOEXOUEVO ULOC ETTOVOANTITLKNG
Stadkaoiag mou abpoilel auToUg TOUG TPAYHOTIKOUC aplOpoUC To ABpoLloud WG AMOTEAECUA
bev ouvadel e To aBpolopa Twv apLlBUWVY OTIWE MaPOUCLAToVTAL OTNV EKTUTIWON).

Mpokelnévou va AuBel to Bépa Tou abpolopatog xpnolonoloUpe TNV cuvaptnon round. H
OUVAPTNON CUVTACETAL WG EENG:

round(ékppaon, TARBOC derad LKOV)

Onou éxppaon UNopeL va sivat:

e [lpaypatikog aplOuoc

e MetafAnt tunou float

e AplOuUNTIKN MOPACTOCHN TIOU TO QUMOTEAECHA OVAMEVETAL TIPAYUATIKOG aplOUOg
Katl otpoyyuAeleL Tov payUaTiko aplOpuod oto mAnbog Sekadikwy ou opiodnkav

O ouvbuaopocg tng round kot ¢ format xpnolwwomnoleital yla tTnv Katd To duvatov KaAutepn
eUudAvIoN apLlOUNTIKWY AMOTEAECUATWV.

9 Aopég AlodpAocewv

Otav éva mpoypappa tng Python ekteAsital otov UTIOAOYLOTH TOTE OL EVTOAEG TOU KWOLKA
TIPOYPAUPOTOC EKTEAOUVTOL N HLOL LETA TNV AAAN cUUbWVA UE TN CELPA TTIOU €XouV SlatunwOel,
HEXPL v oOAoKANpwOEel kat n teheutaia evtoAn. NMoAAEG dopég OpwWG amartteital n ektEAeon oxL
NG €MOPEVNG €VIOANRG, aAAd kdAmolag AAANG, o€ SL0POPETIKO ONUEID TOU TPOYPAUUATOC
unepTNdwvTaG evEeXOUEVA TLG EVTOAEG TtOU TtapeUBAANOVTAL. AUTO ETUTUYXAVETAL UE TI SOMEG
amodACEWV.

9.1 3xeoiakoi TEAEOTES

OL oxeolakol TEAECTEC 1| TEAEOTEG OUYKPLONG CUYKPiLvouv Sedoéva 0To KWELKA TPOYPAUUATOC
Kol kaBopilouv TO AMOTEAECUA TNC CUYKPLONG ME AMAVIAOEL Tou TUTou True (aAnBég) n
False (Peubdég). OLTeEAEOTEG CUYKPLONG UITOPOUV VA CUYKPLVOUV aplOunTIKEG Kat aAdaBnTikeg
TIUEG. MEOW TWV OXECLOKWVY TEAECTWV TIPOYHOTOTIOOUVTAL CoUyKpioelg petafl diovu TUTIOU
6ebopévwy. OL TeAeoTEC oUYKpLONG elvat ol akoAouBot:

TeAeotrg | Nepypadn
== loo ue
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I= Awddopo tou
> MeyaAUtepo amno
< Mikpotepo amo
>= MeyaAUtepo amno 1 (oo ano
<= MikpOtepO amo 1 oo amnod
Napadeiypara:
ZuvOnkn AnotéAeopa
51=16 True 810TL 10 5 6¢v elval ioo pe 16.
posotita<120 True av n petapAntr posotita sival pkpotepn anod
120.
False av n petafAntn posotita eival peyaAutepn n
ton pe 120.

9.2 TeAeotn¢ EAEYXOU CUUUETOXNG

O teAeoTNG EAEYXOU CUUHETOXNG EAEYXEL av pia Tiun gival pélog piag aAAnAouyiag SeSopévwy
onwg list, tuple, set kAm. Awakpivoupe U0 TEAEOTEG.

‘Ts?\sotﬁgH Napadsiypa H A&ttoupyia
Eotw n Alota: Ermuotpedel tv T True av n TN tng otadepdg n
students = ["Nixoc", HETABANTNC apLOTEPA TOU in BplokeTal EVTOC TNG AloTag

"TLdpyoc”, "Mapla", |O0AWGemotpEdel False
"MMétpog", "Avdpéac",
in "E)\é\)l’]"]

"N{koc¢" in students |Eniotpédel True
"Matpn" in students |Emiotpédel False

Eotw n Alota: Emiotpédel tnv T False av n LU TG otabepdg
students = ["Nikog", ||LeTapAnTrC aploTepd Tou in PBploketal evidg tng Alotag
"T'topyog", "Mapla", |laA\wg emotpédel True

"lIétpocg", "Avdpéac",
not in EAgvn™]
"Nikog" in students |Emiotpédel False
"Molpn" in students |Emotpédel True
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9.3 ANoyiwkoi TeAeotég

H Python emutpénel tnv olvBeon SUO 1 TEPLOCOTEPWVY OUVONKWVY HE TN XPNOoNn AOYlKwvV
teAeotwv. OL Aoyikol TEAEOTEG €KTEAOUV AOYLKEG TTPAEELC TIOU TEALKA €XOUV WC ATOTEAECUA TNV
T True A False.

H Aettoupyla Twv TEAEOTWV autwv mopouctaletal mapadoolakd Pe Tivakeg aAnBeiag omwg
daivetol 0TOUC MAPAKATW TIVAKEG.

A B A and B|A or B
False | False False False
False True False True
True False False True
True True True True

A not A
False True
True False

Napadsiypata:

Napdotacn AnotéAsopa
flower="TpLoavi&euAiro" and True av Kal oL 6Uo ouvbnkeg eival True,
price<800 Sladpopetikd False.
flower="TapUpoaAlo" or True av H amo T SUo ouvbnkeg eival
price<300 True, Stadopetikd False.
not (Price<=200) True oav n MeTAPANTA price €xeL TN

peyaAUtepn amnod 200, Sltadopetikd False

9.4 HevroAn if

H evtoAn if emuTp€nel TNV €KTEAECN ULOG 1 TIEPLOCOTEPWY EVIOAWV UTIO cuvOnkn. Me tov 6po
ouvOnkn Bewpolpe OTL umopel va sival pia petaBAnti mou €xel pio Aoylki TR A pia amAn
ouvOnkn oplletal pe TN XPronN OXECLAKWY TEAECTWV N pia 1o MoAUTAOKN cuvOnKn HE Xprnon
OXECLAKWY KAl AOYIKWV TEAECTWV KABWC Kal AOYIKWV HETABANTWV.

H amAovotepn ouvtagn tng dopng i £ ... elvaw n €€nc:

if ouvbnkn:
evtoAn 1
EVIOAN 2

endpevn_ _eVIOAN

Eav n ouvinkn eival aAnbng(True), tote n Python ektelel OAeC TIC eVvTOAEC (evtoAn-1, evioAn-2
KATL) oL omoieg otolyilovtal eowteplkotepa tou if. Eav opwg n ouvdnkn eilval Peudng
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(False), T0Te ekteleital n evioAn (emépevn __eVTOAR) TOU TPEMEL Vo €XEL OTOIXLON
avtiotolyn tou if.

Napadeiypora:

if score >= 20:
amount = 10000
print ("You Win!",amount)

9.5 if .. : ... else

H 6oun if ouvenkn: ..elsekaltif ....elif ... else EeMUTPENEL TOV aKOAOUBLAKO
€\eyxo moAwvV ocuvOnkwv. H cuvtagn tng €xeL tnv akdAoubn popdn.

if ouvbrixnl
evToAn (é¢)1
elif ouv6rixn2 Then
EVTIOADN (e¢) 2

else:
EVTOAN (e¢) 3

OL beopevpéveg Aé€elc else koL elif smitpémouy To 0pLopod MOAWY cuvOnKwv os pila doun
eAéyxou kot emdoyng if. Xpnoiwpomolovvtal povo péoca o€ auti tn doun if.. Kol moté
QVeEAPTNTA OO AUTHV.

E€etalovtal ol cuvOnKeg e TN oslpd. Eav n ouvOnkn eivat aAnBng, ekteAouvtal oL EVTOAEG TTOU
Bpiokovtal apéowg LETA TN oLUVONKN QUTH, LEXPL TNV EMOMEVN deopeupévn Aé€n elif f else.
EGv opwcg n ouvOnkn eivat Peudng tote ekteleital n apéowg emopevn elif, else pe
unepmndnon Twv evtoAwv Tou akoAouBouv tn Peudn ouvBnkn. EAv kapia and T mapanavw
ouvOnkeg Sev eival aAnOrg TOTe evepyomoOLE(TaL TO else Kol €KTEAOUVTAL OL EVTOAEG TOU
Bpilokovtal pHeTa TO else.

Napadsiypata
number = 62 #APYX LKA TLun
if number <10:

digits =1
elif number <100:

digits =2
elif number<1000:

digits=3
else

digits =4

print (number, “op16udc yYnolwv ”,digits)

HuetaBAnti number €xeL Tiun 62. 2tn dopn if..: .. .else n npwtn ouvOnkn (number <10)
elvat Peudng evw n 6eltepn ouvOnkn number <100 eivat aAnbng kalt ocuvenwg Oa
ekteleotel n evioAn digits=2 kal €tol Ba oAokAnpwBel auti n Soun. ZTtn OUVEXElA TO
TPOYpOUUa Ba eKTEAEDEL TNV EVTOAN print (number, "apLOpé¢ Yneiwv ",digits)

Napadewypa 1.
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Na ypadel mpoypappa to onoio dtafalel To elcodnua evog dopoAoyoUpeVoU Kal UTIOAOYITEL
Tov popou mou avaloyel oe plo umoBetikn ekkaBaplon dopoloyiag elcodiuatog, Omou o
UTTOAOYLOUOG TOoU POpoU UTIOAOYIZETAL KALLAKWTA UE BACN TOV TAPAKATW TIVOKA.

Z0voAo sloodnpatog | Moocootd ¢popoloyiag
10000 0%
(10000,25000] 5%
(25000,30000] 15%
(30000,40000] 30%
>40000 40%

poso=input ("3dce TO @Popoloyniéo eLoddnpa :")
poso=float (poso)
if poso<=10000:
foros=10000%*0
elif poso<=25000:
foros=10000*0+ (poso—-10000) *0.05
elif poso<=30000:
foros=10000*0+15000*0.05+ ( (poso-25000) *0.15)
elif poso<=40000:
foros=10000*0+15000*0.05+5000*.15+10000*0.3+ ( (poso-30000) *0.30)
else:
foros=10000*0+15000*0.05+5000*.15+10000*0.3+10000* ( (poso—-40000)*0.40)
print ("eitocddnpa ", poso, " gopog ", foros)

To mapanavw napddelypo pnopel va ypadet tooduvapa pe epdpwAevpéva i £ wg e€nc:

poso=input ("ddce 1O @popoloynitéo eLoddnua :")
poso=float (poso)
if poso<=10000:

foros=10000*0
else:

if poso<=25000:

foros=10000*0+ (poso-10000) *0.05
else:
if poso<=30000:
foros=10000*%0+15000*0.05+ ( (poso-25000) *0.15)

else:
if poso<=40000:
foros=10000*0+15000*%0.05+5000*0.15+10000*0.3+ ( (poso-30000) *0.30)
else:
foros=10000*0+15000*0.05+5000*%0.15+10000*0.3+10000* ( (poso-40000) *0.40)
print ("eLoddnpa ", poso, " gopog ", foros)
Napadsiypa 2.

Na ypadel mpoypaupa oe Python to omoia va Stafalel and to MANKTPoAoyLo Tn Bepuokpacia
Tou mepBaliovtog kat va epdavilel KATAANAO UAVUUO WG €ENAG:

e Edv n Bepuokpaoia sival pikpotepn f ton pe 8 Babuoug eudavilel to pnvupa Kavet
MNaywvia,

e Edv n Bepuokpaocia ival peyaAutepn and 8 kot Hkpotepn f lon amo 15 epdavilel 1o
unvupa Kaver Yoxpa,

e Edv n Beppokpaocia ival peyalltepn Twv 15 kot Uikpotepn 1 ton amnod 28 sudavilel to
unvupa Exet kaAo katpo,

e Edv n Bepuokpaocia gival peyalvtepn amno 28 tote gudavilel 1o pnvupa Kaver moAv
Zéotn.

25



Aovon 1"

thermo=input ("ddoe trn Oeppokpacia Tou mepLP&AAroviog ")
thermo=float (thermo)
if thermo<=8:
print ("k&veL moaywvid'")
elif thermo<=15:
print ("k&veL Yoxpa’)
elif thermo<=28:
print ("éxeL xoaAd KRaLpS")
else:
print ("KédveL moAU (éotn")

AVon 2" e epdwievpéva if

thermo=input ("ddoce tn Oegppokrpacia tou mepLBdAroviog ")
thermo=float (thermo)
if thermo<=8:
print ("k&vel mayeovid")
else:
if thermo<=15:
print ("k&vetr Yoxpa")
else:
if thermo<=28:
print ("éxetL raAd raLpd")
else:
print ("K&vel moAy {éotn")

AUon 3" pe Stakptd if Kat xprion AoyIKWY TEAECTWY

thermo=input ("ddoce tn Oeppokrpacia tou mepiLPdAroviog ")
thermo=float (thermo)
if thermo<=8:
print ("k&veL moaywvid")
if thermo>8 and thermo<=15:
print ("kavetr Yoxpa')
if thermo>15 and thermo<=28:
print ("éxeL xoaAd KRaLpPS")
if thermo>28:
print ("K&vel moAU {éotn")

10 EnavaAnyeig

H Python mopéxet ™ Suvatotnta emavaAnPng evoc ouUVOAOU VIOAWV ELSIKWV EVIOAWV
enavaAnyng. H Python napéxel i akoAouBeg mepmtwoelg emavalPewv:

e EmavaAnyn €vog ocuvolou sviolwv yla mpokaBoplopévo aplBud smavainpewv (evtoAn
for).

e EmavaAnyn evog cuvolou evtoAwv 600 pLa ocuvOnkn eivat aAnbng (evioAn while)
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10.1 for ..in ..

H evtoAn for sival pa arAn doun emavainyng nmou emavolapBavel éva block evtoAwv éva
OUYKeKPLUEVO TANB0oC emavaAnPewv. H evtoA £or. .in. . eival pia evtoAn Bpodxou, n omola
elval oxedlaopévn va Aettoupyel t0oeg dopég 060G POKUTTEL Ao pia aAAnAouyia dedopévwy.

H ouvtan tng Soung emavailnyng £or... elvat tng LopdNG:

for petaPfAnty _for in odAniouxia dedopévev
evioAn-1
EVTIOAN-2

EVTOAN-V
emopevn peTa _for eVIOAR

H aAAnlovuyia_dedopévav eival éva cUVOAO SLakpLtwv SE60UEVWY TTOU TTPOKUTITOLV Qrto:
e Mia cuvdptnon mou opilel €va KAELOTO SLACTNHO AKEPALWV apLOUWV.

e Toug xapoktipeg evog string, Tta otoyela piog Alotag (list), plag mAewddog
(tuple), evog Aeikol (dictionary), evog cuvolou(set), i pag mo MOAUTTAOKNG
doung.

HpetaBAnti_for eival to ovopa piag petaBAntig n onoia Ba mapeL TIHEG HECQ ATO AUTO
TIou ovopdoBnke aAAnAouy ia_dedopévav.

10.1.1 H ouvdptnon range

H Python pe tn ouvdptnon range mnapéxel otnv evioAr] £or MapAUETPOUG yLa TNV EKTEAEDCN
evog block emavaAnyng. H ouvtaén kat oL Aettoupyieg Tng range €ival :

e range (n) OMOU N AKEPALOG APLOOG
o Aswtoupyia: Anpoupyel tnv aAAnAouyia dtadoyxikwv aplBuwv 0,1,2,3,4,...,n-1
e range(from, to) omou from, to aképaiol aplOuol

o Aswtoupyia: Anuwoupyet tTnv  aAAnAouyia Sdtadoxikwv aplBuwv oto ddotnua
[ from, to-1]

e range(from, to, step) omou from , to, step aképaiolLapBuol

o Asrtoupyia: Anuoupyel tnv aAAnAouyia aplBuwv oto didotnua [from, to-step]
we €€NG: from, from+step, from+step+step, ..., to-step]

Napadsiypa:

No umoAoylotel to aBpolopa Twv aképatlwy aplBpwy amno to 1 péxpt to 10.
Auon:
for k in range (1,11):
sum=sum+k
print (sum)

Napadeiypa:
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No urtoAoylotel To aBpolopa Twv akEpalwy aplBuwy amo to 5 péxplo to 50 pe BRua 5.

sum=0

for k in range (5,55,5):
sum=sum+k

print (sum)

Napadsiypa: EmavaAnyn omou n aAAnAouyia mPOKUMTEL Ao Ta oTolyela piag Alotag.

onomata=['Nikog', 'Tidpyog', 'Mapia', 'EAévn']
for onoma in onomata:
print (onoma)

Y10 mopanavw nmopadsypa n petafAnti onoma Ba AaBel SLaSOXIKA TIC TIHEG :

'Nikog', 'Twpyog', 'Mapia','EAEvn'

Mpokelévou va yivel €€odoc amd pia emavaAnyn £for mpwv oauty oAokAnpwOel
XPNOLLOTIOLELTAL N eVTOAN break.

10.2 while

H evtodl while eival pia evtoAn emavaAnyng otnv omoia o €Aeyxog tng emavaindng
TIPAYMOTOTOLE(TAL HEOW Hiag AOYLKN G TPOTACNC.

H doun tn¢ evtoAn eiva:

while Aoyikn mpotaon:
EvioAn-1
EvtoAn-2
EvtoAn-3

EvtoAn-v

Emduevn €VioAn

Ze auth tn popdn emavaAnyng, ot evioAég mou Ppiokovtal oto block emavaAnyng Oa
EKTEAEOTOUV yLA N TtpoKaBopLlopEVo aplBuo emavaAnPewy.

H emavaAnyn teppatilel pe Baon TV TN TNG AOYLKNG TPOTACNG.
Me 1o 6po AoyK_Tpotaocn Bewpeital OTL umopet va lvat:
e Mia petaBAntr mou pnopel va mapel TpueEG True | Falsen
e uia amAn ocuvOnkn LE XPrion CXECLAKWY TEAECTWV N
e uia olvBetn ocuvOnkn pe Xprion AoYKWV TEAECTWV N.
e notabepd True.

O Bpoxog While Aettoupyel pe Tov €€1G TPOTO:
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Edv n ouvOnkn eival False (Peudng) tote n Python ayvoel 0Aeg TIc evioA£g ou Bplokovral
0TO €0WTEPLKO Tou Bpdxou while kat ouvexilel tnv emduevn evioAn ektdg while n omoia
TPEMEL va BPLOKETAL OTOLXLOUEVN HUE TO while.

Edv n Aoywkn mpotaon eivat True (aAnBrg) tote ekteAouvTaL OL EVIOAEG Tou PBplokovtal 0To
E0WTEPLKO TOU Bpoxou while (touAdyilotov pia dopd). Otav n cuvOnkn sivar mavra aAndng
TOTE OL €VIOAEG TOU PBpoxou snavoAappdavovtar em amnepov (atéppovag Bpoxog).
MPOKeWEVOU va TEPUATLOTEL N emavaAnyn MPEMEL, UE KAMOLO TPOMO, va aAAAEOUV KATIOLEG
TLUEG EVTOC TNC emavaAnyng ot omoieg Ba emSpAoouv OTNV AOYIKI TPOTACH TIPOKEIUEVOU QUTH
va yivel False n va xpnowiononBei n evtoA break

Napadeypa:l
Na ypadel mpoypappa os Python 1o omoio va umoloyilel kat va epdavilel otnv 066vn TO
abpolopa Twv mePLTTWV aplBuwv and 1 €wc kat 100.

k=1 # QOX LKA TLUnR TOU uETPNTH

sum=0 # undevioud abpolLotn

while k<=100: # oco o pectpntn civor <=100
sum=sum+k # mpoocBétel OTOV ABPOLOTH TO HEPLEXOUEVO TOU HETPNTN
k=k+2 # auénon tou ueTPNTH KATA 2

print (sum) # ex1Unwon TOU aBpPOoouATOC

Napadswypa:2

Na ypadel mpoypappa to omnoio va StaBalel and tnv o6ovn:

e To emwVupo vO¢ poltnth

e Tnv BaBuoloyia tou og éva pabnua eAéyxovtag OtL 0 Babuog nepléxetal oto dtaotnua [0-10].
H Stadwkaoia emavalapBavetat péxpt va §00el wg emwvupo n Aé€n “TEAOL”
MEeTa To TENOG ELCAYWYNC OToLXElWY TO TPdypappa epdavilet:

e To MOCOOTO TWV apioTtwv poltnTwv (pe Babuod >=8.5)

e ToTMOCOOTO TWV EMITUXOVIWY doltnTwV (Ue Babuo >=5)

e TO OVOUOTEMWVUHO TOU doltnTh Ue Tn peyorltepn Babuoloyia

Abon 1n
onoma="'" # SideTal QOXLKN TLUN Yyld TOV EAgyxo ToU while
pl ar=0 # mAnboc aplotwv
pl ep=0 # mAnbocg €miTUYXOVTWV
plithos=0 # mAnGoc¢ @oitntv
meg=-1 # uéyiotog Babuodc
kal=" " # ovoua TOU QOLINTH HE TOV KAAUTEpO Labuod
while onoma!="TEAOZ":
onoma=input ("8doce to Svopa 1 TEAOZ ")
if onoma!="TEAOZ":
vathmos=-1
while vathmos<0 or vathmos>10:
vathmos=float (input ("8doce tov Padupd [0,10]"))
if vathmos>meg:
meg=vathmos
kal=onoma
plithos=plithos+1l
if vathmos>8.5:
pl ar =pl ar+l
if vathmos>=5:
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pl ep=pl ep+l
pos_ar=100*pl ar/plithos
pos_ep=100*pl ep/plithos
print ("mocootdé apiotwv ",pos ar,"$")
print ("mocootdé emituyxéviwv ",pos ep,"%")
print ("tov peyoaAvtepo Pabud mipe o/n ",kal, " pe Badbpd ", meqg)

# nAnboc¢ aplotwv
# mAnbog €miTUYXOVTWV
plithos=0 # mAnboc goltntwv
# uéyiLotog Babuodc
kal=" " # ovoua TOU QOLTINTH UE TOV KAAUTEpPO Labud
while True:
onoma=input ("ddoce tOo S6vopa f TENOZ ")
if onoma!="TENOZL":
while True:
vathmos=float (input ("ddce tov Pabpé [0,10]"))
if vathmos>=0 and vathmos<=10:
break # ov o Bobuodc civol oro otcornua [0,10]
# mpayuotomoteitalr £€£odog¢ amd 1o while
# elLoayoync BabuoAoyiac
if vathmos>meg:
meg=vathmos
kal=onoma
plithos=plithos+l
if vathmos>8.5:
pl ar =pl ar+l
if vathmos>=5:
pl ep=pl ep+l
else:
break # ov ovouo eivor TENAOX
# npayuoatomoteitat €£odoc amd 1o while €iloaywyng dedouévav

pos_ar=100*pl ar/plithos

pos _ep=100*pl ep/plithos

print ("mocootd apictwv ",pos ar,"%")

print ("mocootdé emituyxéviwv ",pos ep,"%")

print ("tov peyoAvtepo Badpd mipe o/n ",kal, " pe Padbpd ", meqg)

11 Boaolkég péBodoL XeLPLOMOU string

H Python 6waB¢tel éva aplOpd pebodwv xelplopol twv string mou Slokpivouvtal o€
HEBOSOUG TPOTOLNTIKEG, EAEYXOU N avalNTnong. XpnoLLOomoLoUVTOL O€ CUVOLAOHO LLE TO OVoua
TIou 8600NKe 0TO CUYKEKPLUEVO string KaTA TNV avaBeon TUAG.

AnA.

onomastring.methodos (orisma)

MNapakdtw Ba avadépoupe TG kKuplotepeg pebddoug string.
11.1 .capitalize

Eniotpédel éva string PETATPEMOVTOG TOV TPWTO XOPOKINPA €VOG string, epdoov eival
xopoaktrpag adadpBrtou, oe kebahaio xapaktipa. To apxlkd string napapevel availloiwto.
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11.2 .join
Zuvtaén : stringA.join (akolouthia)

H néBobog autn dexetal wg oplopa pia akohouBia (list, tuple,set) mou amoteAeital
and string kol enotpédel To éva string 1o onoio amoteAeltal And TNV GUVVEVWON
kaBéva amod ta string Tmou TEPLEXOVTOL OTNV OXETIKN akoAouBia Staxwpilovtag ta petagy
TouG e Bdon To stringA.

11.3 .upper

Emotpedel €va string petatpémoviag toug TelolG evoG string o€ Kedpalaioug
XOpOKTAPEG. To apXkd stringnapapével avalloiwTo.

My €oTw:

met = 'Tewonovikd MavemiotfipLo AOnvov'
print (met.upper())

print (met)

H ektéAeon Ba €xeL wg amotédeopa

TEQIIONIKO IIANEIITYTHMIO AGHNQN
Tewnov kO IlovenmloThuLlo ABNVAOV

11.4 .lower

Emiotpédel €va string peTaTpEMOVTAG Ta TOUG KEDOAALOUG XOPOKINPEG €VOG string o€
nelouG. To apxlkd string napapével availloiwto.

My éotw:

met = 'TEQIIONIKO IIANEIIIXTHMIO A®GHNQN'
print (met.lower())

print (met)

H ektéAeon Ba €xel wg amotéAeopa

Tewnmov kS MavemlotAu Lo ABNVOV
TEQIIONIKO IIANEIIIXTHMIO AGHNQN

11.5 .count
Zuvtaén : stringA.count (stringB)

H nuébodog autn déxetal wg oplopa éva string ny stringB Kal eMOTPEPEL TO MANOOG TwV
enavaAiPewyv Tou oplopatog péoa oto stringaA.

My éotw:

met = 'TEQIONIKO IIANEINIXTHMIO AGHNOQON'
print (met.count ('O"))

H ektéAeon Ba €xel wg amotéAeopa
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11.6 .find
Zuvtaén In:stringA.find (stringB)

H uébodog auth Séxetal wg oplopa €va string my stringB kol emotpédel Tn B€on Tou
opilopatog péoa oto stringA.

Zovtaén 2n: stringA.find (stringB, pos)

H pnébodog autn déxetal wg dplopa €va string iy stringB Kal E€vov akEpalo aplOuo iy pos
KaL eTotpedeL Tn BEon Tou oplopaTog HEoa OTO stringA petd tn Béon pos tou stringA

Edv bev undpxeL o stringB tote N TN Tou emuotpedet eivat -1
11.7 .replace
Zuvtaén : stringA.replace (stringB, stringC)

H uéBodog autn 6€xetal Suo string oplopata my stringB kal stringC kat avtikablota to stringB
e To stringC

11.8 .strip
Juvtagén In: stringA.strip ()

H nébodog autn enotpédel éva string oto omnoio €xouv adalpeBel OAoL oL Aeyopevol Asukol
xapaktripes SnAadn ta kevad (space), ol otnAoBéteg (\t), oL xapaktipeg aAAAyNG YPOUUAG
(\n) mou Bpiokovtat otnv apxn f oto téAog tou stringA.

Juvtaén 2n: stringA.strip (char)

H pnébodog autn déxetal wg oplopa éva xapoktnpa (char) kot enotpédel éva string oto
onolio £xouv adalpebei OAoL oL xapaktrpeg (char) mou Bpiokovtal otnv apxn 1 oTo TEAOG ToU
stringA.

11.9 .rstrip
Zuvtaén In:stringA.rstrip ()

H néBodog autn enotpédel éva string oto omnoio €xouv adalpeBeil OAoL oL Aeyopevol Asukol
xapaktripes dnhadn ta kevd (space), ot otnloBeteg (\t), oL xapaktipeg aAlayng YPOoUpUAG
(\n) mou Bpiokovtal oto T€AoG TOU stringA.

Zuvtaén 2n:stringA.rstrip (char)

H péBobdog auth S€xeTal wg oplopa éva xapaktnpa (char) kal emnotpédel €va string oto
omoio €xouv adalpebel 6AoL oL xapaktnpeg (char) mou Bpiokovtal oto t€Aog Tou stringA.

11.10.1strip
Zuvtaén In:stringA.lstrip ()

H néBodog autn enotpédel éva string oto omnoio €xouv adalpebeil OAoL oL Aeyopevol Asukol
xapaktripes Snhadn ta keva (space), oL otnAoBéteg (\t), oL xapaktripeg aAAayng ypauuns (\n)
miou Bplokovtal otnv apxr Tov stringA.

Zuvtaén 2n: stringA.lstrip (char)

H pnébodog autn déxetal wg oplopa éva xapaktnpa (char) kol enotpédel éva string oto
omoio €xouv adalpebel OAoL oL xapaktipeg (char) mou Bpiokovtal otnv apxn Tov stringA.
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11.11.split

H nuébodog autn Séxetal wg oplopa éva string (ouvnBwg éva xapaktipa) kat dnuoupyel
Hia Alota n omola meplEXEL wGg oToKEla Ta pépn Tou string ta onola Siaxwpilovral pe To
oplopa.

M.x £0TW TO MPOYPAUUA

alfa="Iep& O36g¢ 75 11855 Aepva"
lexeis=alfa.split ("™ ")
for lexi in lexeis:

print (lexi)

To anotéAeopa tne enefepyaoiog Ba givatl:
Iep&

0d6¢

75

11855
ABHVa

11.12.isalnum

H nebodog autn eival pia péBodog eAeéyxou. Aev dexetal wg Oplopa. Emotpeédel tnv Tiur True
av To UTO éAeyxo string mepléxel povo aAdaBntikols xapaktipeg napduntika Ynoia kot
TOUAG)LoTO €va aAdaBnTiko xapaktipa. Ze KaOs dAAN nepimtwon enotpédel False.
11.13.isalpha

H nebodog autn eival pia péBodog eAéyxou. Asv dexetal wg Oplopa. Emotpeédel tnv Tiur True
av To Uno €Aeyxo string mepléxel povo aidafntikols Xapaktipeg OAAWG eTOTPEDEL
False.

11.14.isdigit

H néBobdog autn eival pia peBodo ehéyxou. Ae dexetal wg oplopa. Emotpedel tnv twun True
av To Uld €Aeyxo string TmePLEXEL HOVO aApPLOUNTIKOUG XAPAKTAPEG aAAWG emoTpEdEL
False.

11.15.islower

H pnéBodog autn eival pia peBodo eréyxou. Aev dexetal wg oplopa. Emotpedel tnv Tiun True
av To UTO €leyxo string meplExel povo melolG aAdafnTIKOUG XAPAKTAPEG . OAALWG
emotpeédpel False.

11.16.isspace

H pnébodog autn eival pia pebodo eréyxou. Aev dexetal wg oplopa. Emotpedel tnv Tiun True
av Tto Umd éleyxo string TEPLEXEL LOVO XOPOKTAPEG KEVOUG (space) i otnAobétn (tab) .
oAwg emotpédel False.

11.17.isupper

H uéBobdog autn eival pia péBodo ehéyxou. Aev S€xetal wg oplopa. Emotpédel tnv Tun True
av to umd éleyxo string meplexel povo kedalaioug aAdpaBntikolg xapakInpeg. oAALWG
enotpédel False.
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11.18.format

H uébodog format () xpnowomnoleitatl otn Stapdpdwon €vog string LEoa amo T eloaywyn
TIAPOUETPWY, OE AUTO KAl OE CUYKEKPLUEVEG DEOELC.

H pnébodog autn Aettoupyel wg €§ng: Méoa éva string tonoBetovue oe emBupunteg Béoelg k
Cevyn aykiotpwv {}. H péBodog déxetal w¢ oplopata pa oepd and k mapapérpoug. Ol
TAPALETPOL pmopel va eival otabepéc N petaPfAntég. H pébodog format avayvwpilovrag tov
TUTIO TWV TOPAUETPWYV TIOU SEXETAL, SlapopdwVel TO string TOMOBETWVTOC TIC OTABEPEC ) TIC
TWMEG TwV METAPBANTWVY OTIG avtioTtol e BE€oelg aykioTpwv mapaAeimoviag ta Ayklotpa. To
TIEPLEXOUEVWV TWV OYKIOTpwv HUmopel va elval Kevo i va TEPLEXEL TTAPAUETPOUC yla TNV
EMUEPOUG Slapopdwaon Tou string. Q¢ uEBodog emotpédel mavia éva string.

H péBodog autn eival xprowun ya tn dnuioupyia opolopopdng eKTUTWON OMWGE EMIONG yLa TO
OXNUATLOMO evioAwv Tiy. SQL oTo XElPLOoUO Baoewv Asdopévwy.

Eviog twv aykiotpwv pmopel va umapxouv Oeikteg ol omoiot Ba kaBopilouv TO MOl
napapetpog Ba elocayOel o moio levyog aykloTpwv. H apiBunon twv mapapetpwy EEKva anod
10 0.

MmnopoUpe va Stapopdpwooupe €va Sedopévo aplOUNTIKOU TUTIOU ELOAYWVTAC HECOH OTO
AYKLOTPO TO XOPOKTNPLOTIKO string Slapopdwong aplBuntikwy dedopévwy onwe eidaue otnv
napaypado 9.1.2. Itnv nepimtwon auty Oa oploBel €vag aplBuog wg deiktng mou Ba
avadEPETAL OTNV MAPAUETPO OTN CUVEXELA Oa MPEMEL va akoAouBel n avw Kal KAtw teAeia (:)
kaL T€Aog Ba tomoBetnBel To string Stapopdwonc.

Napadsiypa-1.

Eotw to mpoypappa:

onoma="Tewpyiou Iadvvng"
mathima="Ma®npot L x&"
vathmos=8.5

mathima2="TAnpogpop L kH"
vathmos2=6

print ("Ovopatendvupo {} Pabpodroyia ota {} {}".format (onoma,mathima,vathmos))

H ektéAeor) Tou Ba €xel WG AmoTEAECUQ

Ovopatenovuuo Tewpylou Iw&vvng Poabporoyia Mabnuatixkd 8.5

H Asltoupyia Tou aploTaTal OTO MAPAKATW OO

"Ovopatendvupo {} Padpodroyia ota {¢ {}".format (onoma,mathima,vathmos))

Noapadeypa -2

Eotw to mpoypappa:

onoma="Tewpyiou Iwdvvng"
mathima="MaOnpat tx&"
vathmos=8.5
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print ("Ovopatendvupo {} Pabporoyia ota {} {}".format (onoma,mathima,vathmos))

print ("Ovopatendvupo {0:} Pabporoyia {2} ota {1:}".format (onoma,mathima,vathmos))

H ektéAeon Tou Ba €xel wG amotéAeopa

Ovouatendvupo T'ewpylou Iw&vvng PRoabuporoyia ota Mabnpotixkd 8.5

Ovouatendvupo Tewpylou Iwdvvne Roabuoioyia 8.5 ota Mabnuot Lk&

MapatnpoUpe OTL TAPOAO TOU N OeElpd Twv TAPopETpwy oto format Oev aMlae. Ot
TapAETpOL ToroBetnOnkav og oelpd pPe Baon tov Seiktn Tou aykioTpou.

Napddeypa -3

Eotw to mpoypappa:

onoma="Tewpyiou Iwdvvng"

mathima="Mabnpot tx&"

vathmos=8.5

print ("Ovopatendvupo {0} Pabpodroyia {2} ota {1}".format (onoma,mathima,vathmos))
onoma="Iétpou TedpyLog"

mathima="IMAnpopop kA"

vathmos=5

print ("Ovopatendvupo {0} Padpodroyia {2:5.1f} ota {1}".format (onoma,mathima, vathmos))

H ektéAeor) Tou Ba €xel WG amoTéAeoua
Ovoupatendvupo Tewpylou Iw&vvng Poabuoroyia 8.5 ota Mabnuot Lk&

OvouaTend®vuupo Iétpou TehpylLog Pabuoioyia 5.0 ota IIANPOQOP LKA

MapatnpoUpe OTL UMOPOULE va SLopHopdWOOUUE Ta aplBuntikd Sedopéva TwV TOPAUETPWV
XPNOLUOTIOLWVTAC TOUG XAPAKTNPECG SLapopdwaong aplOunTtikwv dedopévwy.

12 Baolkég pEBodoL Kol CUVAPTHOELG XELPLOMOU AloTag

12.1 .append

Me tn puéBodo append emituyxdvetal eLcaywyn evog otoleiou og pia undpyxovoa Alota. To
otolxeio mou Ba sloayxBel va tomoBetnBel oto TéEAOG TN AloTac.

SUvTaén:

lista.append (ctoiLxeio)

Napadeyua:

‘Eotw n Alota students pe TG MAPAKATW TLUEG:

students =["Nikog","T'idpyog", "Mapia" ,6 "lIétpog", "Avdpéag"]
MeTta tnv ektéAeong TNG: students. append ("EAévn") n Alota Ba gival n:
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["Nikog","T'Ldpyog" , "Mapia", "lIétpog", "Avdpéag" , "EAévn"]

12.2 .insert
H uébodog insert o6éxetal SUo opiopata. To mpwTto OpLopa opileL TNV TA&N (B€on) péoa otn
Alota evw to 8eUTEPO OpLOPA Elval TO TTPOG ElOAYWYH OTOLXELO.

SUvtaén:
lista.insert(deLktng, otoiLxeio)

‘Eotw n Alota students e TIG MOPAKATW TLUES :

students = ["Nikog", "T'idpyog", "Mapia", "Iétpog", "Avdpéag", "EAévn"]
H evtodl students.insert (3, "T&oog¢") Oa elodyel oto otoleio "TAcog" otnv 4n
Bon (taén 3) kot n To meplexOpevo tne Alotag Oa ivat:

["N{xkog", "T'tdpyog", "Mapla", "T&oocg", "Oétpog", "Avdpéoug", "EAévn"]

12.3 .remove

Me tn uéBodo remove emituyxavetal Staypoadr evog otolxeiov os pia umapyouoa Alota.
EAv To oToLKElO UTIAPYXEL TTEPLOCOTEPES ATO Hia hopEC Slaypadel To MpwTo mou Ba Ppetl
Edv to otolyeio dev umapyel dnuloupyeital AdBo¢ eKTEAECNC TOU TTPOYPAULOTOG

SUvtaén:
lista.remove (ctoLXeio0)

MNapadelypa:

‘Eotw n Alota students € TI§ TOPOAKATW TLUEG :
students = ["Nikog","Tidpyog","Mapia", "lIétpog", "Avipéag", "EAévn"]
H evtoA} students.remove ("Mapia") 0Oa Siaypadel to otolkeio pe dvoua "Mapia”.

12.4 .index

H néBodog index S€xetal wg Oplopa Vo OTOLXELO ULG AloTOG KOl EMLOTPEDEL TNV TAEN TOU
otn Alota.

‘Eotw N Alota students ME TIG MOPOKATW TUULES

students = ["Nikog", "T'idpyog", "Mapia", "INétpog", "Avdpéag", "EAévn"]

H evtodl print (students.index ("EAévn") Oa gudavicel tov aplBud 5. Aedopévou
OTL N TAN TOU MPWTOU oTolxeiou eival to 0 (undév)

12.5 .sort

H uébodoc sort taflvopel pia Alota.

Tuvtagn:
lista.sort() # tafLvépnon aviouvoa
lista.sort (reverse=True) # tafivéunon ¢bivouoa
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12.6 .reverse
H uéboboc reverse avtloTpEPEL TN OELPA TWV OTOLXELWV ULaG AloTag
Zuvtaén:

lista.reverse ()

12.7 .count
H uébodoc count emiotpédel To MAROoG Twv emavaliPewv evog otolxeiov plag Alotag.
Zuvtaén:

lista.count (octoLxet0)

12.8 Baoikég ouvaptiosis Aiotacg

o/a Ovopa ouvaptnong Aetrtoupyia

1 len Aéxetal wg oplopa pia Alota kat emotpédel To MARBOG TWV oToelwV TNG
Alotog

2 min Aéyetal wg oplopa pia Alota KaL eMLOTPEDEL TO ULKPOTEPO TWV OTOLXELWV
™¢ Alotag

3 max AgxeTaL wg OpLopa pia Alota Kol EMLOTPEDEL TO LEYOAUTEPO TWV
oTolXelwv TN Alotag

4 sum AgxeTal w¢ oplopa pia Alota otnv omolia ta otolxela g eival aptBuot
Kol emLoTpEdeL To ABpolopa otoleiwy TG Alotag

MNapadelypata

EoTw TO MapakAaTw MPOYpOpLUaL:

students = ["Nikog", "T'itdpyog", "Mapia", "IIétpog", "Avdpéag"]
print (students)

students.reverse ()

print (students)

print (students.index ("Nikog"))
students.append ("EAévn")

print (students)

print (students([4])
students.insert (3, "Td&oog")

print (students)

students.remove ("Mapia")

print (students)

del (students[2])

print ("sorting'")

students.sort ()

print (students)

print ("reverse sort")

students.sort (reverse=True)

print (students)

print (min(students),max (students))

H ekéAeor| Tou Ba £XeL WG ATMOTEAECUA TO TTAPAKATW

['Nixkog', 'T'tdpyog', "Mapla', 'lIétpocg', 'Avdpéacg']
["AVvdpéacg', 'llétpog', 'Maplia', 'T'tdpyocg', 'Nikog']
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4

['"AVvOpéacg', 'HIétpog', 'Mapla', 'T'iopyog', 'Nixkog', 'EAévn']
Nikog

['"AVdpéacg', 'llétpog', 'Mapla', 'T&oocg', 'I'tdpyog', 'Nixkocg',
"EAéVN" ]

["AVdpéacg', 'llétpog', 'Thoog', 'T'idpyocg', 'Nixkog', 'EAévNn']
sorting

["AVOpéacg', 'T'Lopyoc', 'EAévn', 'Nixkog', 'Iétpog']

reverse sort

['TIéTpog', 'Nixocg', 'EAévn', 'T'itdpyoc', 'Avdpéacg']

Avdpéag Iétpog

12.9 lMpdéeic ue Aioteg
12.9.1 Npo6oOeon Aotwv

Me tnv évvola mpocBeon ALOTWV EVVOOUE TN CUVEVWON SU0 N TIEPLOCOTEPWY ALOTWV.

a=[1,2,3,4]
b=[5,6,7,8,9]
x=a+b

H Alota x Ba €xeLtn popdn
[11213141516171819]

12.9.2 MoAAanAaoclacpog Alotwv
Me tnv évvola moAdanmAaotaouou utag Alotag Ue Evav akEPAlo EVVOOUUE Tn emavaiAnyn Twv
OTOLXELWV 00EC HOPEG TIPOKUTITEL ATIO TOV AKEPALO

a=[1,2,3]
x=a*3
H véa Aiota x Oa €xeL Tiun:

1,2,3,1,2,3,1,2,3]

12.9.3 Avalitnon otoiyeiov o€ Aiota

O €Aeyxog UMaPENG EVOG OTOLXELOU O€ pia AloTa ETULTUYXAVETOL LE TOV TEAEOTH in KoL YE Xpnon
NG if.

Napadsiypa:

‘Eotw n Alota students

students = ["Nikog¢", "T'itdpyog", "Mapia", "Iétpog", "Avdpéag"]

ZnteitaL o xprnotng va SideL Eéva dvopa Kal To TIPOYPOUa va EAEYXEL OV TO OVOULA AUTO UTTAPXEL
otn Alota epdavitovrag tnv t@én tou otn Alota. To mpoypappa Ba £XeL TNV MopaAKATW Hopdn:

students = ["Nikog", "T'i@pyog", "Mapia", "INétpog", "Avdpéag"]
onoma=input (" Adoe tOo Svopa ")
if onoma in students:
print ("to évopa ", onoma)
print ("Bpioketal otn Oéon ", students.index (onoma))
else:
print ("dev undpxet autd to Svopa")
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13 Baoikég pEBodot XelpLlopol As§ikwv

Onwg €xoupe avadepel pia petafAnti(aviikeipevo) timou dictionary eival cuAloyn
Sebopévwy. Kabe otolyelo tng ouAloyng autrg anoteAeital and dVo pépn. To MPWTO HEPOG
avadépetal we KAedL (key) kal to SeUtepo pépoc we Tiun(value).To KA1 xpnolpomnoLeital yio
TOV EVIOTILOMO HLOG TIUNC KAl o€ KABe KAeLSL avTLoToLxEL pio TLUnA

13.1 .clear
H nébodoc autr dtaypadel to meplexopevo Tou As€lkou

Tuvtagn : dictionary.clear()

13.2 .get

H néBoboc autn emiotpédel v TIun (value) evog kAsldlov pe ovopa kleidi oto Aefikd
dictionary

Tuvtaén : timi=dictionary.get (kleidi)

MNapadelypa:

‘EOTW TO TTPOYPOAULAL:

lexiko={1l:'Nikog', 2:'T'tdpyog', 3:'Mapia',4:'EAévn'}
kleidi=3

onoma=lexiko.get (kleidi)

print (onoma)

H ektéAeon) Tou Ba €xel w¢ amotéAeoua:

Mapia

13.3 .keys

H uéBodog autr emotpédel OAa ta KAeWSLA evog Ae€lkoU o’€va aVTIKELEVO TTOU KABE oToLElo
TOU QVTLKELMEVOU aUTOoU eival L&Lou TUTIOU e To KAELSL OTwC 0ploBnke oto AeEKO.

MNapadelypa:

lexiko={1l:'Nikog', 2:'Tidpyog', 3:'Mapia',4:'EAévn'}
onomata=lexiko.items ()
kleidia=lexiko.keys ()

dict items(

[ 'Nikog'), (2, 'T'tdpyoc'), (3, '"Mapia'), (4, 'EAxévn')])
dict keys([1

(1,
4 2/ 3/ 4])

13.4 .items

H péBodog autr emotpédel OAa ta KAEWOLA & TIHEG evog Ae€lkoU o’€va QVTIKELLEVO TTIOU KAOE
oTolxelo TOU QVTIKELLEVOU aUTOU eival pla tuple.

Mapadelypo:

lexiko={1l:'Nikog', 2:'T'tdpyog', 3:'Mapia',6 4:'EAévn'}
periexomeno=lexiko.items ()

kleidia=lexiko.keys ()
print (lexiko)

print (type (periexomeno) )
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print (periexomeno)
print (type (kleidia))
print (kleidia)

To anotéAeopa TNG EKTEAECNC TOU TOPATIAVW TPOYPAMUATOG Elval:

{1: 'Nixog', 2: 'T'tdpyog', 3: "Mopia', 4: 'EAévn'}

<class 'dict items'>

dict items ([ (1, 'Nixoc'), (2, 'I'tdpyoc'), (3, 'Mapta'), (4, '"EXévn')])
<class 'dict keys'>

dict keys([1, 2, 3, 4])

13.5 .values

H pébobdoc autn emiotpédel Tig THéG(values) &vog Ae€lkol o' €éva avilkeipevo TUMOU
dict values mou kaBe otolxeio TOu avrtikelpeEvou autoU eival iou tOmMou pe TNV
Twn(value) onwg opioBnke oto Ae§IKo.

MNapadelypa
£0TW TO TMPOYPOHAL

lexiko={1l:'Nikog', 2:'Ti@pyog', 3:'Mapia',4:'EAévn'}

times=lexiko.values ()
print (times)

H ektéAeon Tou €XEL WG AMOTEAECHAL
dict values (['Nixkoc', 'T'tdpyog', 'Moaploa', 'EAévn'l])

14 Noapadsiypa Xelplopou Ae€ikov

Eotw OTL pila epmoplkn etalpeia kataypddel yia kabe mwAnt tv afia kabe mwAnong mou
npaypotonoinoce ot pia nuépa. Na ypadel mpoypappa to onoio yia kabe nwAntr va Stafalet
amnod tnv 00dvn:

TO OVOLOL TOU TTWANTA
KoL tnVv agla mwAnong
Na armoBnkeVEL Ta TAPATIAVW OTOLXELA OE €val AEELKO.

H Sladikacia va emavalapBavel péxplg otou va §o0el wg ovopa tou mwAntr n Aé€n TEAOZ.

MeTa to TEAOG €l0QYWYNG TwV oTolxelwv va eudavilel yia kaBe mMwANTA Tt CUVOAKN atia
TIWANCEWV TOU.

Auon

poliseis={}

epan=True
while epan:
eponymo=input ("endvupo mewAnt f TEAOZ ")
if eponymo!="TEAOZ":
axia=float (input ("Afla noAfcewv "))
if eponymo in poliseis: # av vnapyel cyypoen otTo
s _axia=poliseis.get (eponymo) # ditafdaletal n

S_axia= s_axia + axia # oulavetal KoTd TO @&
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[e7]

poliseis[eponymo]=s axia # 1

else:
poliseis|[eponymo]=axia # cioayetal Ulo VEX £yypapn
else: epan=False
for politi in poliseis:
print(politi, poliseis.get(politi))

15 Baolkég HEBOSOL XELPLOMOU GUVOAWV Ko MPAEELG CUVOAWV

15.1 Baoiwkég uédodot

.add
add npooBEtel éva oTolXelo o€ CUVOAO

myset.add (ctolxelo)

.update

update npooBEteL o€ UTIAPXOV CUVOAO Ta OTOLKELD EVOG String
myset.update (string)

.clear

clear SlaypAdeL TO TIEPLEXOEVO TOU CUVOAOU
myset.clear ()

.discard

discard Slaypadel Eva CUYKEKPLULEVO OTOLXEIO Ao TO GUVOAO
myset.discard(otolxelo)

.remove

remove Slaypadel Vo CUYKEKPLLEVO OTOLXELO oo TO cUVOAO

myset.remove (octolxelo)

15.2 lpaéeic petaév ouvoAwv

.union
union Evwon §Uo cuvoAwv

newset=myset.union (oldset)
.interection
intersection Tour 600 cuvoAwv
newset=myset.intersection (oldset)
.difference

difference Aladopd U0 cuvOAWV
newset=myset.difference (oldset)
.symmetric_difference

symmetric_difference Jupuetpikr Stadpopd Vo cuVOAwv
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newset=myset.symmetric difference (oldset)

In é\eyxog UMapPENG oToLXElOU O GUVOAO
if x in myset
>= £\eyX0G yLO. UTIOGUVOAO

issubset
<= €\eyx0G Yl UTLEPCUVOAO

issuperbset

Nopdadelypo
To mMapakATw TPOYPAUUA TTAPOoUGLAlel OAEG TIC HeBOSOUC XELPLOUOU TWV TUVOAWV

a={1,2,3,4,5,6,7,8,9,10,11,12,13,14}
print ('a=',a)
b={4,5,6,7,8,9,10,11,12,15,16,17,18}
print ('b="',b)

tomi a b=a.intersection (b)

print ('a topf b=',tomi a b)
c={33,34,35,36}

print ('e="',c)

tomi a c=a.intersection(c)

print ('a topf c=',tomi a c)
enosi a b=a.union (b)

print ('a évwon b=',enosi a b)
diafora a b=a.difference (b)

print ('diagpopd a-b ',diafora a b)

sym diafora a b=a.symmetric difference (b)

print ('ouppetpiri diapopd a-b ',sym diafora a b)

d={1,2,3,4}
print ("d=",d)
if d.issubset(a):
print ('to d vnooGvolo toU a ')

if a.issuperset (d):
print ('to a vmepoiyvodo tou d ')

arithmos=int (input ('dwoe &éva arépato '))
if arithmos in a:

print ( "O ",arithmos, " vundpxe. oto ouvolio a")
else:

print ( "o ",arithmos, " dev umdpyxelL oto ouvolo a")

H extéAeon touba £xeL WG amotéAeoua :

a= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14}

b= {4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 16, 17, 18}

a toun b= {4, 5, 6, 7, 8, 9, 10, 11, 12}

c= {33, 34, 35, 306}

a Toun c= set()

a évoon b= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18}
dLapop& a-b {1, 2, 3, 13, 14}

ouppeIpLlky diopop& a-b {1, 2, 3, 13, 14, 15, 16, 17, 18}

d= {1, 2, 3, 4}
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10 d vnooUvoAo TOU a
T0 a vumepoUvoAo tou d
dwoe &va arépalo 6
O 6 undpxel OTIO CUVOAO a

16 Aswtoupylkég Movadeg i apBpwpata Modules

‘Eva module sival éva apxelo mou MEPLEXEL OPLOUOUG OUASWY 1 KAACEWV OO CUVAPTHOELG TTIOU
XPNOLLEVOUV  ylo TNV €miAuon €vOg ouykekplpuévou mpoPAnuatog. H Python katd tnv
EYKATAOTOON TNG OTOV UTtoAoyLoTr amobnkevel oto Sloko éva ¢pdkeho (folder) éva peyalo
oplOpo and modules, to kabéva pe Ta SIKEC TOU XAPAKTNPLOTLKEG CUVAPTNOELS. To Gvoud Tou
oapxelou kaBopilel kat To 6vopa Tou module Kal £xelL EMEKTAON OMWE KAL TA POYPAUUATA O
Python ta ypdapupata py mxy math.py nmouv adopd oe Mabnuatikég Zuvaptioelg. EKTO¢ twv
QUTOMATA EYKOTECTNUEVWY modules pmopoupe va ypapoupe ta SIKA pag f va KateBacoupe
arnd to Stadiktuo enutAéov efeldlkeupéva modules 6mwg yla mapdadelypa to pypyodbe 1o
OTIOLO XPNOLUOTIOLELTAL YLO TOV XELPLOMO BAoswv Se60UEVWV TTAPEXOVTOG CUVOPTIOELG, EVTOAEG
yla TO OKOTIO QUTO.

H evowpdtwon evog module oOTO MPOYPOUUA ETULTUYXAVETAL LECW TNG EVIOANG import otnv
opx To mpoypdupato¢. MNa tnv evowpdtwon kot xprnon Mabnuatikwv Zuvapthoewv
XPEeLalopaote 1o math . py MOU EMITUYXAVETOL LE TNV EVIOAN:

import math

H xprion Twv ouvaptnoswyv mou umndpyouv oto module yivetal pe tnv avadopd oto module
Kall oTnVv emBuuntr cuvaptnon.

MNapadelypa

Ol ouvaptioelg tou math kaAolvtal wg eEAG:

math.ouvaptnon (mapdpetpol)

LY.
y=math.cos (x) uvnoloyilel 1o ouvnuiTovo TOU X KL QVOBEéTELl TO AMNOTEAEOUA

otn petoPBAnTH Yy
print (math.pi) TUTIOVEL TOV aplbuo m=3.14159...

16.1 To module math — Madnuatikégc Suvaptnoels

MoA\éG dopEG elval avaykn va UTOAOYICOUUE O€ €va TPOYPOUUA TO Cuvhuitovo f tnv
TETpaywVvIkn pila evog aplBuov. MNa autd to Adyo n Python mepLEXEL APKETEC EVOWUATWUEVEC
OUVAPTACELS. YAPXOUV TIOAAEG EVOWMATWHEVEG OUVOPTNOELG: MaBONUATIKEG ZUVAPTAOELS
(oplOUNTIKEG, TPLYWVOUETPLKEG, AOYAPLOULKEG), OUVAPTAOELG METATPOTING OeSOUEVWVY KO
ouvaptnoelg popdomoinong. Ot MaBnuatikég Tuvaptrioels Bpilokovtal o éva module NG
Python mou ovopdletat math. To module math 1tng BBAoOAKNG tng Python mnepiléxel
510¢p0opeC HAONUOTIKEG CUVOPTNOEL; TIOU UMOPOUV va XpnoluomolnBouv oe paBnuotikoug
umoAoylopoUG. EKTog tou math pe oplopata mpaypotikoug aplBpouc untdpxel To cmath pe
oplopata pyadikoug aplBuouc.
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Ytov enopevo mivaka divovral cuvnBelc MabBnUaTIKEC cuvapTroeL Tou math.

Zuvaptnontou | Mepypadn

Module
acos (x) T6&o ocuvnuLTovou X
asin (x) Té€o nuutévou x
atan (x) To6€o edbamropévng x
ceil (x) O HKPOTEPOC OKEPALOG TIOU Eival HEYAAUTEPOG ) (00G TOU X
cos (x) Juvnuitovo tou t6€ou x OTav aUTO ekdpAlETAL OE AKTIVIO
degrees (x) Eruotpédel TG poipeg evdg tofou x dTav auto ekPpAleTal o€ akTivia
exp (x) Ekdpdlel tn SVvapun e

hypot (x,y) YrioAoyilel To HAKOG EVOG eUBUYPAROU TURaTOog AB pe
ouvtetayuéveg A(0,0) kat B(x,y)

log (x) DUoLKOC AoyApLOHOC TOU X

logl0 (x) AekaSIKOG AoydplOpog Tou x

radians (x) Eniotpédel ta aktivia evog tofou x 0tav autd ekdpdletal oe HOlpEG
sin (x) Huitovo tou to€ou x dtav autod ekppAaletal og aktivia

sqrt (x) Tetpaywvikr pilo tou X

tan (x) Edbantopévn tou T6€0U X OTaV QUTO eKPPATETAL OE aKTIVIA

e Enotpédel tov aplBuo e=2.718281828459045

pi Enotpédel to apOuo 3.141592653589793

16.2 To module random. Mapaywyn Tuxaiwv aptduwv

Eva @Mo xpriolno module &eival to random, TOU XPNOLUOTIOLEITAL YlO TNV TAPOYWYN
tuxaiwv oplBuwv. OL mAéov ouvnBelg ouvaptnoel tou random Tmapoucldlovial oTtov
TIOPOKATW TTVOKAL.
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Zuvaptnon Touv Nepypadn

Module
random () Napdyet éva tuxaio mpaypatikod aptbud oto Stdotnua (0,1)
randint (x,y) Mapdyet éva tuxaio aképato aptbud oto dtdotnua [x,y]
randrange (x) Mapdyet éva tuxaio aképato aptBOud oto dtdotnua [0, x)
randrange (x,y) Mapdyel éva tuxaio aképalo aplbuod oto dldotnua [x,y)

randrange (x,y,z) | MNapdyel éva tuxaio aképato aplOud oto Sidotnua [x,y) . O
opLOpol Tou SLacTAHATOC AUTOU TTapAyoVTaL Ao TNV
akoloubia x, x+z, x+2z, x+3z...To z dnlwvelto

Brna.
uniform(x,y) Mapdyel éva tuxaio mpayuatikd aptbuod oto Sidotnua (x,y)
choice (x) Aéxetal we oplopa pio List ) pia tuple kal emiotpédel £va

TU)Olo oToLyEio TNG.

16.3 To module os

To module os XpPNOLWUOTOLETAL Yyl TNV KANON Kol €KTEAEON €VTOAWV TOU AELTOUPYLKOU
Zuotiupatog. KoAeltal pe tnv evioAl import os kol meplExel pio oepd pebodwv
TIPOKELEVOU VA EKTEAECTOUV OL QVTIOTOLXEG EVTOAEC. H xprion tou module os mpoUnoBEétel tn
YVWwon Twv Paclkwv eVToAwv Tou AE£LToupylkoU ZuoTnUatog o  TepLBAAOV  «ypauung
evtoAwv». OL kuplotepeg pEBoSOL mapouatalovrol mapoKATW.

1. .chdir
H uébodog autn xpnotpomnoleitatl alhayn tou dakéAou epyaciag. AEXETal WG OPLOUA TO
ovopa tnv mAnpen dtadpopun ya Eva pakelo.
Ix. os.chdir('h:/app/python/projects')
MeTd tnv eKTEAEON NG TTapamAvw €VIOANRG N MeTaPAnT o ddkelog epyaciag Ba sivat
0: projects nou Bpioketal oto dioko h: péoa otov Ppdakelo python mou Bpioketal
péoa otov GpdkeAo app.

2. .getwd

H nébBodoc autn XpNOLUOTIOLELTAL VA OVAYVWOT oo TO cUOTNHO ToUu PpaKEAOU gpyaaiag
Kol Tnv anddoon tou o€ pia petafAnth.

IIx. dir ergasias=os.getwd()
3. .listdir

H pébodog listdir Séxetal wg Oplopa to Ovopa n tnv mAnpn dwadpour) &vog
dakélov kol emiotpédel o pia Alota ta ovopata twv apxeiwv n dakéAwv mou
TepLEXOVTAL 0TOV GAKEAO QUTOV.

ny. filelist = os.listdir('h:/students').
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MeTa tnv eKTEAEON TNG MOpANAvw eVvtoAng n petaBAnt) filelist Oa mepléxel Ta
ovopata Twv apxeiwv Tou pakélou students nou Bpioketal otov ioko h:.

.mkdir
H uéBodog .mkdir xpnowponoteital yia tn Snuovpyia evog folder/directory/dpakélou.

nix. Eotw otL 0 pakehog epyaciag eival oto Sioko D:  Kal €xel Ovopa esoda, n eVtoAn
os.mkdir ("sales") ©&nuwoupyel péoa otov pakeho esoda éva véo folder pe
ovoua sales.

.makedirs

H uébobog .makedirs yxpnolwuomoleital yia tn dnuoupyla piag Lepapxikng 6oung
ano ¢pakéloug(folders).

nx. Eotw OtL 0 dpakelog gpyaociag eival oto dioko D: kot €xel 6vopa apothiki n
€VtoAl os.makedirs ("sales/pelates") O6nuLloupyel OTO XPNOLLOTIOLOUUEVO
dakelo apothiki éva véo ¢pdkeho pe Ovopa sales kol pé€oca o€ aUTOV To Ba
Sdnuoupynoet éva véo pe ovouo pelates.

.path.isfile

H pébBodoc autr) S€xeTal WG OPLOUA TO OVOUO €VOC OpXELOU Kal emOTpEPel True av
UTApXEL otov pakeAo epyaciag.

My.
print(os.path.isfile('keras.pdf'))

.path.isdir

H nébodoc autr Séxetal wg OpLopa To Ovopa evog GpakéAOU Kal emoTpedel True av
untapxeL otov pakelo epyaciag aAAlwg emotpédel False.

My.
print (os.path.isdir('h:/software/python/keras'))

. rename

H uebodog . rename xpnolUOMOLELTAL VLA TNV LETOVOUAOLA EVOG apXxelou. AgxeTal SVO
oplopata TUMoU stxr TTOU AVILOTOLXOUV OTO MAANLO KAl OTO VEO OVOLO TOU apXElou.

Y. rename ("poliseis.dat", "sales.dat").

META TNV EKTEAEON TNG TAPATIAVW EVTOANG TO OpXElo pe Ovopa "poliseis.dat"
pueTovoupdletaL oe "sales.dat".

17 IuvoaptRoelg opl{ONEVEG QO TOV XPROTN

17.1 H évvoia tn¢ Zuvaptnong

Mia ouvdptnon opllouevn amd to Xpnotn &ival éva oUVOAO E€VIOAWV TOU €KTEAOUV uia
OUVKEKPLUEVN Aettoupyia. OL cUVAPTAOELS KOAOUVTAL E TAL OVOUATA TOUC Urtopouv va SexBouv
oplopoto/mapapéTpous Kal KAOE UTIOTIPOYPAUO EKTEAEL LA CUYKEKPLUEVN EpYAOLA.
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To ONUAVTIKOTEPA TAEOVEKTAUATA TWV CUVAPTACEWV €ival OTL Katapyouv tnv emavaindn
VPOAUUWY KWOKA, BEATLWVOUV TNV AVAYVWOLULOTNTO TOU TMPOYPAUUATOG KoL ATTAOTOLOUV ThV
avarrtuén tou.

O XWwPLOPOG €VOC TPOYPAUHOTOC OE UTIOTIPOYPAMUATA, CUVOPTNOELS otnv Python, €xel wg
Baowkn mpolnéOeon tnv KaAn avaAuon tou MPoBANRUAToC, Tt SLACTIACK TOU O WUIKPOTEPQ
TPoBARUATA TA OTola HIoPoUV Vo AVTLLETWILO00UV oo MAEUPAC TIPOYPAUUATIOHOU SlakpLtd
KOLL LUTOVOLLOL LE OTOXO KABE LIKPOTEPO MPOPBANUA va ETUAUETOL LE piot cuvapTnon.

17.2 Oplouog Zuvaptnong
H Baowkn ocuvtaén piag ouvaptnong sival n €€ng:

def ovopaluvdpinong (o0pLOPd;, OPLOUO,, ..0PLOoOUNN,) :
evioAn-1
EVIOAN-2

EVIOAN-V
return vall

Q¢ SévopaZuvaptnong eival €va omolodNmote £ykupo oOvopa yla Tnv Python omwg
avadEpBnKe oTov 0pLOUO TWV PETABANTWV.

e il ouvaptnon pmnopet va petafiBalovial amd to KUPLO TPOYPOUMO [ amd pia AAAn
ocuvaptnon uia oelpd anod petaPfAnteg. H petafifacn twv HETABANTWY QUTWV EMITUYXAVETAL
HEOW TWV TNG AlOTAC TWV OPLOUATWV/TOPAPETPpWY TTIOU KaBopiotnkav Katd tn dnuoupyla tg
ouvaptnong. Ta oplopata oUTA UTOPOULE va Ta XOPaKTnplooups cav UETaBANTEG eloodou
oTn ouvaptnon.

Mia ouvaptnon Umopel va emoTpEDEL O0TO KUPLO TMPOYPAUUA [} 0TV CUVAPTNON TIOU ThV
KAAECE pia N MeEPLOOOTEPEG TIUEC TTOU UTtoAoyloTnKav Péoa otn cuvaptnon. H emwotpodn twv
TLUWV QUTWV ETITUYXAVETAL LECW TWV PETABANTWY TTOU 0KoAoUBUV TV €VtoAn return.

ITn ouvaptnon MUmopoUpe va opiloupe UETAPANTEG OMWE KoL OTO KUPLO TPOYpPaAUUd, Ol
HETABANTEC AUTEC BeV lval OpATEG OTO POYPAUUA TTOU KaAel TN ouvaptnon. Ot petaBAnTeEg
OUTEC elval TOTIKEG TNG ouvaptnong. AvtiBeta ot petafAntég mou €xouv oploBel oto Kuplo
TipOypappa elval opatég otn cuvaptnon. BéRata Sev eival owotr TAKTIKY VA XPNOLLOTIOLOUHE
HETABANTEG TOU KUPLOU TPOYPAMUATOG HECA OTN CUVAPTNON XWpPLg va mepdcouv w¢ oplopata
NG ouvaptnoNg, EMeLdn N cuvapTNoN glval e€apTNUEVN OO TO TPOYPOLO TIOU TNV KAAEL.

Mia ouvaptnon:

e KoAeital pe to 6voud tnge.

e Mrmopelva punv €xeL opiopata.

e Mrnopeiva dexBel Eva i mepLocOTEPQ OploUATA WE TTOPAUETPOUC ELCOSOU.

e Mrmopel va PNV eMOTPEPEL KOO TLUR OTO KUPLO TIPOYPOLLUAL.

e Mrmopel va emiotpédel OTO KUPLO TPOYPOAUUA Hia TIEPLOOOTEPEC TIMEC. o TNV
EMOTPOPN TWWV OTO KUPLO TIPOYPOLUA XPNOLUOTIOLOUUE EVIOC TNG OUVAPTNONG TNV
€VIOAN return n omoia akoAouBeital and pia n meploootepeq petapAnteg. Otav
ETUOTPEPEL Pl N MEPLOCOTEPEC TIUEG N KANON TOU UTOTIPOYPAUHOTOC YIVETAL HECW
eVTOANG avaBeong TWNG. EAv emlotpédel TEPLOCOTEPEC QMO MO TLUEG TOTE  OTNV
avaBeon TIUAG OTO apLoTeEPO HEAOG TNG €VIOANG avaypddovrtol ol UETAPANTEC OTLG
ormoleg EMLOTPEPOUV oL TUWEC SLaxwpLlopeveg e KOMOL. TLX

s_cost,axia pol, p fpa, p forou,asfalisi,kerdos=ypologismos (cost)
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BAEme Napadeypa 2.

Zuvaptnon xwpig emotpodn TLHWV

def ovopaluvéptnong (oplopata) :
EvioAn-1
EvioAn-2

Zuvaptnon pe entotpodn piag TG

def ovopaluvépinong (oplopota) :
gevtoAan-1
EVIOAN-2
EVIOAN-V
return vall

Zuvaptnon pe eniotpodn MOAAWV TLHWV

def ovopaXuvépinong (oplopota) :
evioAn-1
EVTIOAN-2
EVIOAN-—V
return vall,val2,..,valk

Napddswypa-1:

Na ypadel mpoypappa to onoio va dtafalel éva Betikd aképalo aplBpo n Katl va urtoAoyoyilel
TO MAPAYOVTLKO TOU aplBpol autou n!

nl=1234..n katloxvel0!=11=1
Alon

def parag(k):
par=1
if k==0:
par=1
else:
for m in range(1l,k+1):
par=par*m
return par

n=int (input ("8dce 1o n:"))
n=abs (n)
paragontiko=parag(n)

print (paragontiko)

Otav ekteAeital n evioAn : paragontiko=parag (n) cuppaivouv ta mopokdTw:

O €Aeyxog TOU TPOYPAUHATOG avatiBetal otn ouvaptnon parag wg €€n¢: To oplopa k TG
ouvaptnong parag Tmaipvel T (on Ue TO TEPLEXOEVO TNG METAPANTAG n. Ektedouvtal ot
EVIOAEG TNG ouvadptnong. Me tnv evtoAdl return par 1o MEPLEXOUEVO TNG LETABANTAG par
avatiBetal otn petofAnti paragontiko Tou Kupiou MPOyPAULATOG.
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Napadswyua-2:

Na ypadel mpoypappa oto omoio OSivetal To KOOTOG KOTOAOKEUNG £VOG TMPOiOVTOC Kal
umoAoyilel pHEow ouvapTtnong.

e Tov ONA 24% emi TOU KOOTOUG KATOLOKEUNG

e Tnv ewodopd aopaAlong 27% €mi TOU KOOTOUC KATOOKEUNC

e To ¢opog 35% emi Tou KOOTOUG KATAOKEUNG

e To képdog 30% emi TNG CUVOALKOU KOOTOUG (KOOTOG KATAOKEUNG +POopoL KATT)

e Tn teAwkn afla mwAnong Tou mpoiovtog

def ypologismos (axia katask):
pos_fpa=0.24 # nmocooto QIA
pos_forou=0.35 # mocootd @opou
pos_asf=0.27 # mocootd aopaA. £L0QOPHV
pos_kerd=0.30 # nmocoorod képdoug

poso_ fpa = axia katask * pos fpa

foros= axia katask * pos_ forou

asfal=axia katask*pos asf

syn axia= axia katask + poso fpa + asfal+foros
kerd=pos kerd*syn axia

teliki=syn axiatkerd

return syn axia,teliki,poso fpa, foros,asfal, kerd

cost=input ("kb60t10C KOATAOKEUHG ")
cost=float (cost)

# s _cost : JUVOALKSO KOOTOCQ

# axia pol : afla nwAnong

# p_fpa : mood QIIA

# p forou : 1moco ®opouU

# asfalisi : moocd QoOp.&L0POPAC
# kerdos : moocd kKépdoug

s_cost,axia pol, p fpa, p_ forou,asfalisi, kerdos=ypologismos (cost)

print ("ZuvoAixd Kootog:{} ".format (s _cost))
print ("®NA:{} ".format (p fpa))

print ("Aop.Eitop:{} ".format (asfalisi))
print ("Afla moAnonc:{}".format (axia pol))
print ("Képdog:{}".format (kerdos))

17.3 AvadpoulKEG ZUVAPTHOELS

Avadpopik cuvaptnon ( recursive function) eival pia cuvaptnon n omoia kaAel tov eauto
™¢, 6nAadn n ouvaptnon auth opiletal Kavovtag xpron tnv idla tnv cuvaptnon.
MNapadelypata avadpopung €xoupe amd to Mabnupatikd@ otov oplopo tng Suvaung, Tou
TLAPOLYOVTIKOU, TWV 0KOAOUBLWV KATT:

OpLopoc ovapnc :x"=x"" x, pe apywn tpr x°=1

Me Bdon Tov mapanavw opLoUo N avadpouLKr) cuvaptnon UtoAoyLlopou duvaung Ba eivat:

def dynami (k,n):
if n==0:
dyn=1
else:
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dyn=k*dynami (k,n-1)
return dyn

Oplopuo tou mapayovtikoU v!=(v-1)! v, ue apxikn tiun 0!=1
Me Bdon Tov mapamavw opLopo N avadpopLk cuvaptnon umoAoylopol duvaung Ba sivat:

def parag(k):
if k==0:
par=1
else:
par=k*parag(k-1)
return par

KaBe dpopad mou yivetal KAfon plog avadpoulkng ouvaptnong SeCoUEVETOL VEOG XWPOEG OTNV
HUVAUN. AUTO €XEL WG ATIOTEAECHO VO UTIAPXEL TTEPLTTTWON va UAV UTtApXEL SLaBEoLUun HvAun
OTaV UTTAPXEL LEYAAOG 0plOUOC avadpOoULKWY KANCEWVY TNG ouvapTnonC.

Napddswypa-1:

Na ypadel mpoypappa to onoio va dtafalel Eva Betikd aképalo aplBpo n Kal va urtoAoyoyilel
TO MOPAYOVTLKO Tou aplBpou autol n!

n!=1234..n katloxvel0l=11=1

Abon pe avadpoun

def parag(k):
if k==0:
par=1
else:
par=k*parag (k-1)
return par

n=int (input ("ddoce 1o n:"))
n=abs (n)
paragontiko=parag(n)

print (paragontiko)
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18 Modules op{opeva anod tov xpriotn

‘Eva module 1o omoio opiletal and tov xpriotn €ival Eéva apxelo To omolo €XEL WG EMEKTAON Py
(mx. ypologismoi .py) Kal TEPLEXEL €VA GUVOAO CUVAPTHOEWV I KAACEWV TTOU UIOpoUV va
XxpnottomnotnBouv yla tnv enilucn evog cuyKeKpLUEVOU TPOoPANUaToG. To apxeio auto mpEMel
va elval anoBnkeupévo otov pakelo (Eolder) nmou ival anoBnkeupévo To KUPLO TTPOYPAUU
TOU XpNoTN.

H evowpdtwon evog module o010 MPOYPAUO ETULTUYXAVETOL LECW TNG EVTOARG import otnv
opx\ TO TPOYPAUMUATOG. A TNV EVOWHATWON OTO KUPLO TPOYPOUUA KOL Xpron  Twv
OUVAPTACEWV TIOU TIEPLEXOVTAL OTO avTioTolyo module TPEMEL va YIVETAL ELOAYWYH OTO KUPLO
TPOYPAUO. AUTO ETTUYXAVETAL LLE TNV EVTOAN import r.y.

import ypologismoi

H xprion kamola ocuvaptnong tou module eMITUXYAVETAL PE TNV avadopd oto module Kal
oTNV avtiotolxn cuvaptnon.

N.x Eotw éva module pe ovopa ypologismoi yla tov urtoAoylopo Stadpopwv PeTaBAnTwy otn
uwoBodooia umoAAAAwWV. Eotw emiong OTL MEPLEXEL EKTOC TWV AAAWV Hia cuvapTtnon UE Ovoua
yp_forou mou d&xetal wg mapdpeTpo £10080u TIG popoAoynteeg anodoxeg tou unaAAnAou.
MNna va AaBoupe tov avtiotowxo ¢popo os pia petaBAntn pe to ovoua £foros n avadopd otnv
ouvaptnon Ba yivel pe tnv €€NG evtoAn:

foros=ypologismoi.yp forou(apodoxes)

‘Eva module UMOPOUUE VO TO KOAECOUME Kal va tou Swooupe eva YPeudwvupo, TO omoio
avtikablota to évopa Tou module pECO OTO MPOYPAUUA LOGC. TT.Y.

import ypologismoi as yp
TNV MEPIMTWON AUTA N KANON TNG CUVAPTNONG UTIOAOYLOHOU Tou $pOpouU TOU MPONYOUUEVOU
napadeilyparoc Ba eivat:

foros=yp.yp_forou(apodoxes)

19 Awaxeipion apxeiwv

MNa va eivat duvatn n enefepyaoia peydlouv aplOpou dedopévwy ta dedopéva anodnkevovtal
oe Yndloka péoa £€xovtag pia kat@AAnAn opyavworn. H amoBrikeuon yivetal oe apyeia. Eva
opxelo amoteAeital anod pia oelpd opoeldbwv Sedopévwy mou ovopdlovtol AOYIKEC EYypaPEC
(logical records f records). KaBe Aoy eyypadr evog apxeiou amoteAeital and pio ospd
Slakpltwy 6eSopévwy Tou €xouv vonua enefepyaaoiag mou ovopdalovral edia (fields).
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[l ovun
syypadr

12 Tlewpyiou Mewpylog

15 ©Oeocdwpou Mapia

22  Nétpou Kwv/vog

32 Nanaddénouviog Iwavvng
54 Manna EAévn

42  Qpaionouhog MNEwpyiog

bR N e
HNKHRRNR

Itnv evotnta auth Ba aoxoAnBoulpe pe tnv eicodo kot £€060 Sedouévwy O CELPLAKA apXELa,
Vv amhovlotepn popdn apxeiwv. Ta oelplakd apxeia amoteAovvtal amo ULo OEPA YPOLUWY
KELLEVOU Ko ouxva ovopalovtal apxeia ASCII. Zta apyeia autd ta dedopéva amobnkevovtal
Xpnolomowwvtag éva byte yla kaBe xapaktipa. Ta apxeia autd sival emefepydoiua Kal ano
TO Mpoypappa Znuewwpatapio (Notepad).

19.1 Xeiplouog Zeiplakwv Apxeiwv

19.1.1 Avoiypa- KAsiowo Apxeiwv

Mpwv EMIXEPHOOUUE oOTmoladnmote evépyela ylo avayvwon Oedopévwv amd apyeio 1
amoBnkevon 6ebopévwy o apxelo Ba TMPEMEL MPWTA VA EKTEAECOUUE TN €VEPYELA AVOLyHQ
Apxeiou. Me 1O Avolypa evog oelplakol apxeiou dnAwvoupe oto cuvotnua to €idog NG
eVEpYelOG Tou Ba ekteAéooupe oto apxelo (avayvwon 1n amobrkeuon otolyeiwv) Kal
Tautoxpova avtiotolyiloupe €va ouuBoAlko ovoua OTO GUYKEKPLUEVO apxeio. Me Baon autd
OUUBOALKO Ovoua eKTENOUE TIG EVIOAEG avayvwong N eyypadng oto apxelo. InUeELWVETAL OTL
TO oUUBOAIKO Ovoua GUVOEETAL LIE TO APXELO LOVO OCO TO OPXELO Elval OVOLKTO.

Je éva TPOYPOUUO UITOPOULE VO XPNOLLOTIOL|OOUUE TIEPLOCOTEPO TOU €VOC apyeia n 8¢
avtlotoiylon toug cupBoAka ovopata adopolv PHOVo oTo TpEXov Tpoypappa kat dev ival
OECUEVTIKA ylot GAAOL TIPOYPAMMOTO TIOU Xpnolpomololv ta idla apxeia. To davolypa &vog
OPXELOU TIPAYULATOTIOLETAL LECW TNG CUVAPTNONG open WG €ENG:

file object = open(“filename”, “mode”)

Onou
file object £lval To CUUPBOALKO OVOLO TOU QVTIKELLEVOU TUTIOU apXEiou
filename "filename" &nAwveL Tn SLadpour) Kot To Gvoud Tou apxeiou mou
Ba avoifel
mode TPOTOC XELPLOMOU TOU APXELOU PIE TIUEG:
r : Avayvwon apyeiou.
w : Anpoupyia apyelou kat eyypadn o auto to apyelo.
a : EMEKTOION UTIAPYOVTOG APXELOU LE VEEC EYYPOdEC.

HEOW OUTA TNG EVIOANRG SnuULloupyEiTal £va AVTIKELLEVO TUTIOU QPXELOV YL TIEPALTEPW XPrON.
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To apxeio mou avoixdnke péow tnG open Ba MPEMEL va KAEIOEL LETA TO TEAOG TNG XPONG TOU.
Mo to kAeiowo evog apyxeiov xpnotpomnoteital n péBodog .close Twv AVIKEEVWY TIOU glvat
Tumou apyxeiou. H mAnpn popdn tng evtoAng close sivat:

file object.close()

19.1.2 Xeplopdg oslplakol apxeiov e§06ou

Je €éva oelplako opxeio €€6dou pmopoupe povo va ypaloupe (amoBnkeUCOUUE) OTOLKELQ.
Alakpivoupe SUO MEPUTTWOELG.

e Anuloupyia evog apxelou mou Sev UTIAP)XEL.

e  EmMEKTAON EVOC UTIAPXOVTOG OPXELOU LIE ETILITAEOV OTOLXELQL.

OL BaoLKEG EVEPYELEC XELPLOMOU €VOC apxelou e€0dou eival:
e Avolypa apxelou.
e AmoBnkeuon dedopévwy oto apyelo.

e KAeiowo apyeiou.

‘EOTw n €VToAn:
arx=open ("d:\arxeia\apotel.txt", "w")

H evtoAn autn AéeL otn Python va avoifel éva apyeio otn povada amobrnkevong D oto pakelo
arxeia ( onu. n povada amoBrkeuong Kat o PAKEAOC TIPEMEL val UTIAPXOUV) Ue Ovoua apotel.txt
OTO omoio mpokKeltal va yivel eyypadn debopévwv. Eav n povada amobrikeuong D n o
dakelog arxeia 6ev umapxel TOTe n Python otapatd tnv €KTEAECH TOU TPOYPAUMOTOG Kol
eudavilel A\abBog. Edv to apyeio dev unapxel dn, tote to Snuioupyet. Eav unapyxel, Staypadel
TO TIEPLEXOUEVA TIOU €XEL &N TO apXelo aUTH TN OTLYUA.

19.1.3 AnoOnkevon dsdopévwy oe apyxeio

Onwg avadépbnke pEow TNG open opiletal €va AVTLKEILEVO TUTIOU apxEiou ou avatiBetoat
o€ £va OUUPOALKO OVOUO LECW TNE EVTOANG avaBeonc TIUAG. TO AVTIKEIUEVO QUTO OVHKEL O pia
KAQon apxelwv kal €xeL pa oepd amo pebodoug xeplopol Tou. Mo TNV amoBbrikeuon
dedouévwy oe éva apxelo xpnoluomnoleital n péBodog .write. H uéBodog autn Séxetal éva
HOVO OpLopa w¢ AoyLkn eyypadr) mou Ba amoBnKeUTeL 0TO OXETIKO apXEio.

Eotw oOtL avolyoupe to apxeio students oto 6ioko E otov dpdkelo arxeia nMpokelpEvou va
anoBnkeVooUE oTolkela dpoltnTtwyv. H evtoAn elvat:

arxeio = open ("e:/arxeia/students.txt", 'w')
‘Eotw oOtL KABe gyypadn mou adopd oe poltnt eivat ovopdletal record kol OEAoUUE va TV
amoBnkeloouue oto apyeio. H evtoAn sivat wg e€NG:

arxeio.write (record)
H petapAnt) record sival amokAELOTIKA TUTIOU string.
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Ma va ylvel n eyypaodr o €va apXelo KELUEVOU KATA YPOUUEG TIPETEL va eloaxBel oto mpog eyypadn
stringto "\n" mou dnAwveL TNV aAlayn YPAUUAG.
Napadsiypa dnpoupyiag apxeiou:

Na ypadel mpdypappa to onoio StaBalel amod tnv 006vn Ta MAPAKATW OToLXEl TToU adopoulv
otn BabuoAoyia evog poltntr o€ TPeLg mpooddouc:

o Kwbdkog pottntn

e Babuog-1
e BabBuog-2
e BaBuog-3

Kal va ta ypadel o éva apxeio pe ovopa students.txt
H Stadikacia va emavalapBavetal pexpt va §00el wg kwdikog pottntr o aplbuog 0.
Bewpoupe OTL To apxeio Ba £xel WG SLaXWPLOTIKO TwV ESiWV To KOUUA (,).

O KWSLKOG TOU TIPOYPAUHUATOG ElVaL

arxeio = open("e:/arxeia/students.txt", 'w') # avolyua ToU apxElou
epan = True
while epan: # comavaAnyn uéxpt n epan vo mopel un False
code = 1nput("6wce kod1xd poirtntH ")
code = int (code)
if code != 0:
epon = input ("endvupo @oirtnth "
bal = float (input ("padpédg log:"

)
)
ba2 float (input ("Badpdc 20¢:")
ba3 = float(lnput "Badudg 3og:")
i ) AOY KNG €yypd
r (k o QO)* '/ ”*ﬁ\

KOAL

# odU A T i nel 1€ THDV OK&T "ye]
# LOooUuvoud 1) Uutepa JIIOPEL VA ypoapel PE TNV IHAPLKKATW HOLQ

record = "{}, {} {},{},1{} \n" format (str (code), epon, str(bal) str(ba2),str(ba3))
# 10 : \n SnAdvel va ypdpet ta SedSoufva og uia 19 J apxeiou

# Kol n e€mnoéuevn eyypapn oTto apxelio Oa eival

arxeio.write (record)
else:
epan = False
arxeio.close () # xAcloiLuo cpyxeliou

19.1.4 Avayvwon OELpLOKOU apXELOU

Avtiotolya He TN Snuoupyla OEPLOKWY OPXELWY, amattouvtal Tpila frApata yla TNV avayvwaon
Sebopévwy amo oelplakd apyeia, SnAadn avolypa apxeiou, avayvwon SeSopévwy Tou apxeiou
Kal KAelolpo Tou apyeiou. To apxeio avoiyel pe Tnv akdAouBn evioAn:

arxeio = open("e:/arxeia/students.txt",'r"')

O TPOMOG XEPLOPOU TOU apXelou r emITPEMEL TNV avayvwon dedopévwy amod éva umdapxov
opxeio. H Python mapéyxet StapopeTikoug HeBOSOUG Kal TEXVLKEG yLa TNV avayvwon dedouévwv
ano apyelo kewpévou. Mapakdtw Boa mapabéocoupe SUO TEXVIKEG AVAYVWOTNG, HEOW TNG
€VIOANG for kol pEow TNG eVIoANG while o€ cuvdlaopo pe v péBodo .readline kalt
Vv .readlines pe toug dU0 autoug Tpomouc Ba StaBaloupe To APXELO UL TIPOC Hial TLG
eyypadEg Tou SnAadn pia mpog pia TG YpauUES Tou apXELlou KELUEVOU. TO GNUAVTLKO KOL OTLG
600 QUTEG MEPUTTWOELG €lval OTL KABE pia ypappn TOU KELLEVOU TIOU OVTLOTOLXEL O€ pia AOoyIKN
eyypadn (record) avatiBetal o pia petafAntni tumou string. Mpokeyévou va Slakpivou e ta
nedla ¢ eyypadng, ta omoia xwpilovtal pe koppa, Oa xpnoiwpomotjocoupe T UEB0SO
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.split twv string, n onoia Ba Saxwpiocel ta media pe PBdon to KOppa Kot Ba Ta
avaBéoel og pia Alota.

Napadsiypa avayvwong apxeiou:

Na ypadel mpoypaupa to onoio va Swafalel kabe eyypadn tou apxeiou students.txt mou
SnuioupynBnke oto mponyoUpevo mapddelypa Kal va epdavilel tov kwdikd tou doltntr, TO
OVOUOTEMWVUHO TOU KaL TOV HECO OPO TNG EMIS00TNG TOU.

Aucn 1" pe xprion for

Méow TNG eVtoAng open €xeL Snuoupynbel éva avtikeipevo TUTOU apxeiou To omolo mepLéExeL
OAe¢ TG  eyypadEC  (Ypoupég) Tou  apxeiou. Katd Ouvémela  UE TN EVIOAN

for eggrafi in arxeio: eTUAEYoVTaL SLOSOXIKA Hia TTPOG Hia OAEG OL eyypadEC TOU
apxelou kat anodidovtat o€ pia petaPAnti tinov string pe 1o ovopa eggrafi. Emeldn ta
nedila ™me gyypadng Slaxwpilovral UE (,) HE ™mv EVTOAN
pedia = eggrafi.split(',"') kaBe medio avatiBetal wg T pHiag Alota n omola

€XeL Ovopa pedia.

arxeio = open("g:/arxeia/students.txt", 'r') # avolyua tOoU apxeliou
for eggrafi in arxeio:
pedia=eggrafi.split(',")
code=int (pedia[0])
eponymo=pediall]
bathmosl=float (pedia[2])
bathmos2=float (pedia[3])
bathmos3=float (pedia[4])
mo= (bathmosl+bathmos2+bathmos3) /3
print (code, eponymo, mo)
arxeio.close()

Auon 2" pe xprion while kattn pé6odo .readline ()

Méow TNG evtoAng open €xeL dnuloupynBel éva avrtikeipevo tUMou apxeiou. Me tn péBodo
.readline () Tto mpoypappa OSafdlet amd TO avtiotoo apxelo pia  ypoppn
Xpnotpomoldvtag tv €vtoAnn T €viodl eggrafi=arxeio.readline(). Me v
avdBeon TAg n ypaupn avtq anodidetat oe pio petafAnti tinou string pe to ovopa
eggrafi. Enedy ta mebla tng eyypadng OSwaxwpilovtar pe (,) HE TNV EVIOAN
pedia = eggrafi.split(',') kdBe nedio avariBetal wg TN piog Alota n onoia €xet
ovopa pedia.

arxeio = open("g:/arxeia/students.txt", 'r') # avoiyuo 10U apyxeliou
eggrafi=arxeio.readline() # di&Baocua yia apxikomoinon tng petaBAntng eggrafi
while eggrafi!="": # 6co n perafAintn eggrafi Sev elval Kevi

pedia=eggrafi.split(',")
code=int (pedia[0])
eponymo=pediall]
bathmosl=float (pedial2])
bathmos2=float (pedia[3])
bathmos3=float (pedial4])

mo= (bathmosl+bathmos2+bathmos3) /3
print (code, eponymo, mo)
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eggrafi=arxeio.readline ()
arxeio.close()

Auon 3" pe xprion for kou t néBodo .readlines

Méow TNG evtoAng open €xeL Snuoupynbel €va avtikelpevo TUTIOU ap)eiou TO omolo mepLEXEL
OAec TG eyypadéG (Ypaupég) Tou apxelou. Me tn péBodo .readlines () Kal TNV €VIOAN
grammes=arxeio.readlines () 1o npoypaupa SloPdalel OAeG TLG YPAUUEG TOU OpXELOU
KELWEVOU Kal TomoBetel kKAOe ypaupn o€ pia Aiota ovopo grammes. Emeldn ta media tng
ypauung Staxwpilovral pe (,) pe tnv evtodl pedia = grammi.split(',') kdOe nedio
avatiBetal wg T piag Aiota n omola €xel 6vopa pedia.

arxeio = open("g:/arxeia/students-1.txt", 'r') #avolyuo
grammes=arxeio.readlines () #5618 é o 5

apxeiou kot Snuioupylia tng Alotag

arxeio.close () #xicioLuo

for grammi in grammes:
pedia=grammi.split(',")
code=int (pedia[0])
eponymo=pediall]
bathmosl=float (pedial

21)
bathmos2=float (pedia[3])
bathmos3=float (pedial4])
mo= (bathmosl+bathmos2+bathmos3) /3
print (code, eponymo, mo)

20 Awayxeipion AaBwv Mpoypappatog-E¢apeoelg

Y€ £va MPOYPA LA UIToPoUV VA TIPOoUCLAcTOUVY Tpia £16n Aabwv. (a) cuvtakTika (syntax errors
n compiler errors), (B) AdBn katd TNV €KTEAECN TOU TPOYPAUMATOG (runtime errors) kat (y)
Aoyika AaBn (logic errors).

e JUVTIQKTIKA opaApata eival opaApata mpoypappatiopou (m.x. Aadog wWbotnta n
Oeopevpévn Aé€n) ta omola mapafialouv  TOUG KAVOVEG TNG  YAWOOOC
Tipoypappatiopol. Eva cuvtaktiko oddaApa tpokaAeital otav ypadel pia evtodn n
omnoia mopafLalel TN yPAUUATIKA KL TO CUVTOKTIKO ULAG YAwooag. MNa mapadetyua,
€VOG aVOYPOUUATIONOG piag evioAnG, prnit avtl yia print Ba evromiotel anod
neplBaAAov avtamtuéng i to HETAdPAOCTIKO Mpoypaupa Kal Ba sudaviotel otnv
000vn. e autn tnVv nepintwon Ba mpémnet va SlopbwBel n opBoypadia Tng eVtoAng
ylO VO EKTEAEOTEL TO IPOYPOUAL.

e JPAApATA KATA TNV €EKTEAECH TOU TPOYPAUUATOG €lvol odAApata  Tou
napouaotalovtal eite Otav 1o Mpoypappa SExetal dedopéva ta omola Sev EEPEL WG
va Ta eMeCepyaoTel ite amod e€wyevelg altieg, OMwWE pLo TEPLHEPELOKT CUCKEUN TIOU
bev Aettoupyel, pla kateotpappévn povada elcddou €€6dou, Eva apxeio mou bev
Bpioketal otov 6ioko. H 80pbwon avtwv twv odpalpdtwv eival ouvnBwg
SuokoAoTepn amod tn SLOPOBWON TWV CUVTOKTIKWY OPOAUATWY.

e Aoywa oddaipata gival avBpwriva Aadn. Eva Aoyikd opaApa mapatnpeital 6tav to
npoypappa 8 Aettoupyel owotd emeldr) TOU oL EVTOAEG umopel va eivat AaBoc. MNa
napadelypa avti yla mpdécbeon dUo petafAntwy Exete Swoel MOAAATTAACLOCUO TWV
peTaBANTWY. Katd tnv ektéAeon evog mpoypappatog dev eival Suvatov n Python va
evtorniosl opalpata mou avadépovral otn Aoykr Tou TpoPAnpatog SLOTL eUKOAX
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Umopel va moapouoclooBel Eva mPoOBANUO CWOTO CUVTAKTIKA aAAd pe AaBoc Aoyikr).
Emedn) ta Aoywkd oddipoata eival dSUokoAo va avixyveuBouv, n HeyoAUTEPN
npoondBela  €€alewpng twv odaApdTwy eotidleTal otov TUTO QUTO TWV
opaApdtwvy.

H Swadikaoia g 80pbwong twv odoAudtwy ovopdletal ekodaApdtwon(debugging). To
nepBailov avatnuéng tng Pycharm tng Python S106étel oplopéva epyaleio EVOWHATWHEVA
mou BonBouv otnv elpeon katl dLOPBwon Twv Aabwv Kuplwg cuvtaktikwy. Ta epyaleia autd
HELWVOUV ONUAVTIKA TNV TTPOOTIABELA yLIa TNV EKOHAAUATWOT TWV TIPOYPAUUATWV.

‘Evag TpOmo¢ yla TV avayvwplon tTwv oboApdtwy eival va ekteAeital To MPoypappa ava pia
VPO TN dopa Kal va EETALETOL TO TIEPLEXOUEVO TWV HETABANTWY KABWC auTto petaBaAAeTal.
AUTO emITUYXAVETAL PE TNV Elcaywyn onueiou Stakomng (Break point) katd tnv ektéAecn Tou
npoypappoatoc. H dtadikaoia tng dtakomng Sivel tTnv duvatotnTa EMIOTAUEVOU EAEYXOU TOU
TIPOYPAUOTOC EVW AUTO EKTEAELTAL.

EAv kata tnv eKTEAECN EVOC TIPOYPAUMOTOG TAPOUCLOOTEL AABOC TOTE TO MPOYPAUUA OTAUATA
anotopa. lMpokelévou va amodUYOUPE TOV OMOTOUO TEPUOTIOMO EVOC TPOYPAUUATOC
XPNOLLOTIOLOUE TIG EVIOAEG try ...except yla TOV EAEYXO TOU TPOYPALATOG.

H ammAovotepn Soun eival:

try:
EvtoAn try 1
EvtoArn try 2
EvioAn try n
except:

EvioAn except 1
EVvToAn except 2
EvToArn except m

ZUpudwva pe TV mapanavw dopn av Bewpoupe OtTL unopel va napouoiactel AdBog katd v
EKTEAEON €VOG OUVOAOU eVIOAWV EVTOAR try 1,... EVIOAN try N OUTEG OL EVIOAEG
tonoBetolvtal petafl TNG eVIOANG try: Kol tng Except..Av moapouolactel AaBog kata
TNV eKTEAECN TWV EVIOAWV QUTO TO TIPOYPOUMO SEV OTAUATA AmOTopd oAAA eKTEAOUVTOL OL
eVIOAéG EVToArn except 1,.. EVIOAN except m ol onoieg Ppiokovral péca oto
block tou except.

try:
EvioAn-try-1
EvioAn-try-2
except Exception as err:

EvtoArn exept 1.1
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EvioArn exept 1.2

Me tnv mapanavw Sopr UmopoUE va XPNOLUOTIOIOOUUE TNV UETAPANTH) err TMPOKELUEVOU
va epdavicoupe To eidoug tou AdBoug. Mepikol tumol AaBwv didovtal 0To MApAKATW TVOKAL.

Ovoua Tumog AaBoug
ZeroDivisionError Awaipeon St tou pndevog
IOError IpaApa eloodou/e§odou
ValueError IPAApa avtiotoixiong Sedopevwy

MY.ZbAAUA LETATPOTING eVOG string oe aplBunTiki petaPAntnh

KeyboardInterrupt AlakoTt TG eKTEAEGN G LECW TIANKTPOAOYLOU

IndexError IdaApa Seiktn yla mpoomélaon o€ xapaktipa string, i otoelo
listn tuple

Napadsiypa pe enefepyacio apxeiov.

try:
femixetpeltal 10 Qvolyua kol enefepyoacia tou apxelou
arxeio = open("g:/arxeia/paragogi.txt",'r"')
for record in arxeio:
print (record)
arxeio.close ()
except :
# av uvndpfel A&boc xatd& 10 &VvOlyupo TOoU opXelou
print (" A&Bog Svopa apxeiou ")

try:
femiyxetpeltal 10 Qvolyua kol enefepyoacia toUu apxelou
arxeio = open ("h:/arxeia/parag.txt", 'r')
for record in arxeio:
print (record)
pedia=record.split(",")
code= int (pedial0])
eponymo=pediall]
print (code, eponymo)
arxeio.close()
except Exception as err:
# ov undpéel A&dBoc xat& TO &VOLYUX TOU opxelou
# enpoviletr 10 oxetlkd pHvVUPA KoBOC Kol 1O £idog TOU
# run time error
print (" A&Bog Svopa apxeiou ", err)
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Mia o moAUTAokn ouvtaén NG try..except eivat:

try:
Y Extedobvton 6tav dev
EvitoAf-try-1 napovctdlovrol Aadn

EvioAn-try-2

except Exception as err:

N 11 ExtehoOvton otav
EvioAn exept .———ﬂ~—ﬂ——’—__-_’__,_———~ napovstafovrol Aaon

EVTOAf exept 1.2 GLYKEKPUEVOL TOTTOV

) Extelodvton dtav
EVIOoAn exept 2. nopovotdlovrat Aaon extdc

TOV GUYKEKPUEVOD TOTOL

EvioArn exept 2.2

finally:
) . Extelovvton ndvta ite
EvtoAn final 1 nopovotactel Adbog site
EvtoArn final 2 ot
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21 Encegepyacio Bacswv Asdopévwv pe Python

O Xelplopog Kot enetepyaoia plag Ixeolakng Baong Asdopévwy péoca amo éva MPOypPaUpa
Python mpoUmoB£tel tnv eloaywyn (import) oto mpoypappa evog module Tou TEPLEXEL ONEG
TLC EVTOAEC VLA TO XELPLOUO TNE Bdong. Oa Stakpivoupe U0 Katnyopieg:

e JTOV XEPLOUO TNG Baoswv Asdopévwy tumou SQLlite

e JTOV XEWPLOMO TNG Bdoswv Aebopévwv mou amattovv pubuion tou ODBC tou
UTIOAOYLOTH. TNV mepimtwon aut) 6o mopouclootouv OAEC oL PUBUIOELC yla TO
Aettoupyko Zuotnua Windows kaBwg Kal Ol avTioTOLXEG EVTOAEC yla T oUVOECN TOU
TIPOYPAUMOTOC UE T Bdon AsSopévwy.

AtileL va onpelwBel 6Tl adou npayuatomnownBel n ocuvdeon pe tn Bdon Asdopévwy, oL Aoureg
EVTOAEG €lval OUOLEG.

21.1 PuSuion tou ODBC tou untoAoyiotn

Amo ta nmpoypappata epappoywv twv windows enhéyoupe Windows Administrative Tools
Kal otn ouvéxela ODBC Data Sources. Avaloya HE TOV UTIOAOYLOTH Kal Tnv €kdoon Tou
avtiotolyou driver em\éyete ta 32bits i 64 bits.

Weather
Weka 3.8.0
Windows Accessories
Windows Administrative Tools
Component Services
Computer Management
Defragment and Optimize Drives
Disk Cleanup
Event Viewer
Hyper-V Manager
Hyper-V Quick Create
iSCSI Initiator
Local Security Policy
ODBC Data Sources (32-bit)

ODBC Data Sources (64-bit)

Q- Performance Monitor
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Me tnv enthoyr Twv avtiotolyou ODBC sudaviletal n obovn:

5 ODBC Data Source Administrator (84-bit) *

User DSN  System DSN File DSN Drivers Tracing Connection Pooling About

User Data Sources:

Name Platform Driver Add...
dBASE Files 32bit Microsoft Access dBASE Driver (".dbf, “.ndx, *m
Excel Files 32bit Microsoft Excel Driver (*xds, *xsx, *xdsm, ~xdsh) Remove

MS Access Database 32-bit Microsoft Access Driver ("mdb, *accdb)

The driver of this User DSN only has a 32bit version available. It can only be removed or configured
with the 32bit ODBC Data Source Administrator

Cancel Help

Itnv nopanavw o8ovn Ba pnopeite va mpocobéoete Tov avtiotowo driver yia To €id0¢ TNG
Bdaong AeSopévwy mou Ba xpnotponoleioete. Ocov adopad tnv MS Access €av Sev UTIAPXEL OTO
oUOTNUA 0OC UTtopEite va TV avalnTtrosTe oto site tn¢ Microsoft

21.2 PuSuion tou pypyodbc

H puBuion tou ODBC tou umoAoylot 6ev €MApPKeEL yla TO XEWPLWOUO Hlag Baong Asbopévwv
Héow Python. Xpeldletal oto mpoypapua pog va yivel import to pypyodbc ) avtiotolxo
module yia tnv Python.

AkoAouBoU e ta MapakATw BrApota:

O Availntoupe to pypyodbc péow google
KateBdaloupe to pypyodbc
Amnocupumnieloue to zip apxelo

KaAoUpe to command prompt 1} to Windows PowerShell

O0O0a0

Mnyaivoupe oTo folder TOU pypyodbc KoL vpadoUue:
Python setup.py install
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EN Select Windows PowerShell - O *

PYPY
69019 pypyodbc-1.3.

dependency_1lin
requirements t
g top-level names t¢ O
fi 'pypyodbc. eg

running in
running buil
creating buil
ng buildyTi 5 i ist.wi egg
mpiling bui ist.win32y 5 pypyodbc. cpython-36. pyc
creating buil dist.wi
EGG-INFO

p_sa - ng archive contents... )
creating ' egg’ and adding 'bui
and everything under 1

ing p
ding pyp

= a cal’program
ing . dbc= 4
arching =

cripts

Ztnv 066vn tou Windows PowerShell epdpavilovtal Ta amoteAECoUATO EMITUXOUC EYKATAOTAONG
Tou pypyodbc otnv eykataotaon tng Python.

Metd amd tnv €mtuxni eykatdotacn tou pypyodbc eipacte €towuol ywa va ypAYPoupe
npoypaupa o€ Python yla t xprion pLog Baong Aedopévwy.
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21.3 Napadeiyuara ue ACCESS

Ag Bewpriooupe OtL gxoupe pia BA tng Access pe university.acedb. H cuvormtikn doun
TWV MVAKWVY TNG BA Kall 0L GXECELG TWV TIVAKWYV TTOPOUGCLATOVTAL OTLG TTOPAKATW ELKOVEC.

1_%' IyEOElL — = X
FY
Students E
L ¥ code
eponyma
onoma
onpat
fylo
imer_gen
Exetaseis dieythinsi S
¥ code_stud = T_K 1 M
# code_math = t||§fono 2/— onomasia_tm
% imerom tmima proedros_
vathmos grammateas
tel
Mathirmata
2 7 code_math
mathima
k|
A »
EH Exetaseis
Ovopa nediou Tumoc SeSopevuv
#* code_stud Keipsvo
% | code_math AplBuoc
% imerom Hpspopnvia/Qpo
vathmos AplBuoc
£ Mathimata
Ovopa nsdiou Tumoc SsSopsviov
% code_math AplBuoc
mathima Kelpsvo
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F

4 Tmimata |

Ovopo mediou Tumoc Ssbopevav
w Ap1Bp6G
onomasia_tm Keipsvo
proedros Kelpsvo
grammateas Kelpevo
tel Keipsvo
£ Students
Ovopa medlou Tumnog SeSopsvuv
i Keipsvo
eponymo Kelpsvo
onoma Kelpsvo
onpat Keipsvo
fylo Kelpsvo
imer_gen Huspopnvia/Qpa
dieythinsi Kelpevo
TK ApLBuoc
tilefono Keipsvo
tmima ApLBpoc

21.3.1 Napadsiypa avayvwong BA pe kputrpla

Eotw otL Béloupe amd t BA auti va eudavicoupe toug PoltnTEC EVOG CUYKEKPLUEVOU
TuAuato¢ tou Mavemotnuiou Sivovtag to KwOKO TOu TUAMOTOC. TNV TEPLMTWON QUTH
Slakpivoupe ta €€A¢ Baotkd BrApata:

1. Oplopog tng Baong AeSopévwy.
YUvbeon pe tn Baon Asdopévwy.
Anploupyla SQL evtoAng

ExtéAeon tng SQL evtoAng

AN amoteAECUATWY TNG EVIOANG

Eudavion anoteAeocUATWY TNG EVTOANG

N o un ~ w N

KAelowo tng Baong Asdopévwv

MNapakAatw emefnyouvtol OXETIKA ATAQ XWPIC AEMTOUEPLEG TOU OXeTilovtal pe TIC Baoelg
Aebopévwy kat SQL ta mapamavw pAgota.
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OpLopadg g Baong Asdopévwv

O oplopog tng BA emutuyyavetal kabopilovtag to évoua tng BA, tng 6€on tng BA, Tov Xprotn
mou Ba ouvdebel kabBwg kat to password Tou xpnotn. Katd ocuvénmelwa opilovtal TPELS
HETAPANTEG TUTIOU Str.

ny.

do file = "g:/DB-examples/university.accdb"
user = 'admin'

password = "'

Z0vdeon pe tn Baon Asdopévwv.
H oUvbdeon pe tn Baon AsSopévwy £XEL TNV OPAKATW akoAouBia

Anpwoupyia connection string. To connection string TepLEXEL TIG TTPONYOULEVES
rmAnpodopieg ™ BA kabwg kat toug drivers mou xpeldlovtal oto ODBC ywa va yivel n
npoomnélaon tng. Mapakdtw n dnuoupyia Tou connection string yivetal oe 3 Bripata
LE TNV EMUEPOUG OUVEVWON TwV SUO MPWTWV string.

odbc_conn_strl = 'DRIVER={Microsoft Access Driver (*.mdb, *.accdb)};'
odbc_conn str2="DBQ={};UID={};PWD={}".format (db_file, user, password)

conn=odbc_conn_strl+odbc conn str2

To neplexopevo Tou connection string conn Ba eival:

DRIVER={Microsoft Access Driver (* .mdb, *.accdb) };DBQ=g:/DB-
examples/university.accdb; UID=admin; PWD=

EKTEAECH TWV APOKATW EVIOAWV yla T oUvSeon Ue tn BA.
syndesi = pypyodbc.connect (conn)

univer db = syndesi.cursor ()

Anpoupyia SQL evtoAng

H evtoAn SQL Ba sival anoBnkeupévn o €va string. OLnapdpetpol ov Ba divovral og otnv
EVIOAN OMwG yla mapadelya O TEPUTTWOELS avalnTnong KATW oo KPLtipla pmopoulv va
EVOWHOTWOO0UV eVKOAA pEow TNG HeBodou format.

MNapadelypa

Xwpic mapapétrpoug

sql="select code,eponymo,onoma from students"

Me népacpa MapaueéTpou TNV uetaPfAntr code tmimatos

sqgl="select code, eponymo, onoma from students where
tmima={}".format (code_tmimatos)

EktéAeon ¢ SQL eVToAAg
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H evtoArl mou oxnuatiobnke oto mponyoUUevo PrApo OTEAVETOL TPOC €KTEAEon otn BA
HECWTNG EVTOANG :

univer db.execute(sql)

H evtoAn ekteAeitat otn BA rou oxetiletal pe tn univer_db 6nA tnv university.accdb

AR AMOTEAECUATWY TNG EVTOANG

H AN Twv amoteAeopATWV TNG EVIOANC SQL EMITUYXAVETAL IE TNV EVTOAN:

apotelesmata=univer db.fetchall ()

To  omoteAéopatra TtomoBetouvtal o€  Mia  Alota, OTn  OUYKEKPLUEVN Tepimtwon
apotelesmata. Kabe otoweio tng Alotag eival pio tuple. Kabe otoeio tg tuple
amoteAsital amo pia ™ oslpd twv nediwv mou kabopilovtal anod tnv evioAr] select NG
SQL.

Je meputtwon Tou n avalntnon Ba emwotpédel pila povov eyypadry H ANYn twv
OTMOTEAEGUATWY TNG EVIOANC SQL EMITUYXAVETAL LIE TNV EVTOAN:

apotelesmata=univer db.fetchone ()

Ta anoteAéopata tomobetouvtal o€ pia tuple. Kabe otoleio tng tuple amoteAeital anod
pio Tn ogpd Twv nediwv mou kabopilovtal amnod tnv evtodr] select tng SQL.

Epdavion anoteAEoUATWY TNG EVIOARG

MNa tnv epdavion Twv amnotedecpdtwv Ba emnefepyactolpe TO OTOLKElQ TNG AloTag
apotelesmata. Onwg avadepBnke kaBe otoxeio tng Alotag eivalr pia tuple. Me pia
enavaAnmrtiky Stadikaoia onwe 1o for UMOPOUUE va TAPOUUE KABOE oTolyelo TNG AloTtag. Amo
kaBe otolxelo tng Alotag eival amAd va nmdpoupe oe exwplotég LeTaPANTEG TOo KABE otolxelo
™¢ tuple kat va to epdavicou e f va To EMeEEPYOOTOUE.

for pedio in apotelesmata:
kodikos=int (pedio[0]
eponym=pedio[1]
onom=str (pedio[2])

print (i, kodikos, eponym, onom) #

KAeiowo tng Baong AsSopuévwv

MeTta to téAog tn¢ enetepyaoiag anmodeopuevoupe Tn BA pe TNV eVToAnc:

univer db.close()
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Nuon

import pypyodbc
# avayvwon BA ue BAaon KAmoiLa KPLTNPLA

db file = "g:/DB-examples/university.acedb" # xafopioudc 6éong tng BA
user = 'admin' # xaboploudg xpHRotn
password = '' # oploudg password
# OTnNV OUYKEKOLUEVN) HEQPIITWON
# dev undpxet password
#oplLoudg toU connection string yia 1n ouvdeon ue tn BA
#ylvetal ouvévwon Twv HOPAUETPWV Tng BA ue tOoUg¢ aVvTIiOTOLXOUCQ
#drivers ODBC
#n onuiovpylia 600 Str yiveTal ylLd IDPAKTLKOUG AOyoucq
# Hmpokeluévou va unv e€lival ueydAn n ypouun Tou connection string
odbc_conn_strl = 'DRIVER={Microsoft Access Driver (*.mdb, *.accdb)};'
odbc_conn_str2="DBQ={};UID={};PWD={}".format (db_file, user, password)
conn=odbc_conn_strl+odbc conn str2
print (conn)

syndesi = pypyodbc.connect (conn) # cmituyxoaverolr 1 ouvdeon upe 11 BA
print (type (syndesi))

univer db = syndesi.cursor ()

print (type (univer db))

# clLoaywyll TOU KwdIKOU TOU TUNUATOC

code tmimatos=int (input ('Kedixdg Tphpatog 1-6 :'))

# SQL evtoAn via ARyn tng ovouaoioag tou Tunuatog
sgl="'select onomasia tm from tmimata where code_tm={}'.format (code tmimatos)
univer db.execute(sql) # cxréAcon 1tng £vroAng SOL

apotelesma=univer db.fetchone () # Anyn tov amoteAsoudtwv 1n¢ £vroAng SOL
# 1o amotéAsoua egival pla tuple pe éva otoilxelo
10 6voua tou Tunpuatog
tmima=apotelesmal[0] # AnNyn tou ovouatog tou TuNuATOC
print (tmima)

# Staudppwon tng SOL yla TNV €UPAVION TOV QOLTNTOV TOU OUYKEKOLUEVOU TUNUATOC
sgl="select code,eponymo,onoma from students where
tmima={}".format (code tmimatos)

univer db.execute(sql) # cxréAcon tng evroAng SOL

apotelesmata=univer db.fetchall() # ANyn Ttwv amoTeAeoudTwV TNG £VIOAING SOL

T AmoTeAéoUATA TOmOBOETOUVTIXNL O ulia Alota.
Kabe otoitxeio tng Alotag e€ival tuple.

KQBe otolxelo Tng tuple amoteAelTal

and ula tn oelpd TV mediov

mou kabopilovtal amd 10 select

SN

i=0
for pedio in apotelesmata: # yio xkaBe otolyelio 1nc tuple
pedio[0] ,pedio[1] ,pedio[2]

i +=1 # avfwv aplOudc

kodikos=int (pedio[0]) # lo medio tng tuple mou avrioTtolxel OTOV KWOLKO
eponym=pedio[1] # 20 medio tng tuple mou avTIOTOLXEL OTO €HOVUUO
onom=str (pedio[2]) # 30 medio tng tuple mou avtioTolLXel OTO Svoux

print (i, kodikos, eponym, onom) # &x1UDWON
univer db.close() # xAeclioLuo tng BA

21.3.2 Napadeypa evnuépwong BA

Itnv (6la Baon Acbopévwy BEAoupe va aAAGEOUUE TO OVOUOTENMWVULO TOU TIPOESPOU €VOG
Tunuatoc.Ta Baoikd Bripata Ba sival n €€AG:
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e Oa bivetal o kwdKOG ToU TUAMATOG

e Oa avalntatal o KwSIKOG Tou TUAUATOC oToV avtioTtol o mivaka péow SQL eVvToAnG
e Oa npofaletol To TUAMO KOL TO OVOUATEMWVULO ToU TtaAaoUl MNpogdpou.

e Oa {NTATAL TO OVOLATENMWVU O ToU VEoU Mpoédpou

e Oa oxnuatiletal n véa evtoAn SQL yLa tnv evnuépwon tng eyypadng

e Oa ekteAeital n evtoAn SQL

e Evnuepwvetal kat KAelvel n BA

import pypyodbc
# evnuépwon BA.
# aAAdayn Tou ovouato¢ tou IIpoédpou e€voOgQ TUNUATOC

db file = "g:/DB-examples/university.acedb" # xabopioudc Oéong tng BA
user = 'admin' # kaboploudg xpHRotn
password = "' # oploudg password
# OTnV OUYKEKOLUEVN MEQITTWON
# Oev umdpxel password
#oploudg¢ tToU connection string yio 1n ouvdeon ue tn BA

odbc_conn_strl = 'DRIVER={Microsoft Access Driver (*.mdb, *.accdb)};'
odbc_conn_str2="DBQ={};UID={};PWD={}".format (db_file, user, password)
conn=odbc_conn_strl+odbc conn str2

syndesi = pypyodbc.connect (conn) # cmituyyavetol n ovuvoeorn e 11 BA
print (type (syndesi))
univer db = syndesi.cursor ()

# clLoaywyll TOU KwdIKOU TOU TUNUATOC
code tmimatos=int (input ('Kedixdég Tphpatog 1-6 :'))

# SQL evtoAn via Anyn tng ovouaoioag tou Tunuatog

# Kol TOU UQLOTAuEVOU [poédpou

sgl='select * from tmimata where code tm={}'.format (code tmimatos)

univer db.execute(sql) # exT1éAcon 1n¢ £VioAng SOL

apotelesmata=univer db.fetchone() # Anyn twv amorcAeoudtwv 11¢ £VioAng SOL
tmima=apotelesmatal[l] # Anyn tou ovouotog tou TunuaToc
proedr=apotelesmatal2]# Anyn tou ovouatog tou I[Ipo&dpou

print ("TpApa {} HOpdedpog {}".format (tmima,proedr ))

minima="Adce 10 S6vopa véou mpoédpou yiLa To TpApa {} :".format (tmima)
chairman=input (minima)

sgl update = "Update Tmimata set proedros='{}' where

code tm={}".format (chairman,code tmimatos)

univer db.execute(sgl update) # cxtéAcon 1ng evioAng SOL

syndesi.commit () # cvnuépwon tng BA

univer db.close() # xAcioiuo 1n¢ BA
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21.3.3 Napadsiypa etcaywyng eyypadng os nivoka

Itnv bl Baon Aedouévwv B€éAoupe va mpooBEcoupe ta otolxela mou adopolv Eva VEO
TuApa:

Nuon
import pypyodbc

# cloayoyn uLag eyypapnc otn BA.
# clLoaywyn evog véou Tunuotocg

db file = "g:/DB-examples/university.acedb" # xabopioudc 6éong tng BA
user = 'admin' # kaboploudg xpHotn
password = "' # oplLoudg password
# OTNV OUYKEKOLUEVN MEQITTWON
# Oev unmdpxel password
#oplLoudg toU connection string yia 1n ouvdeon ue tn BA

odbc_conn_strl = 'DRIVER={Microsoft Access Driver (*.mdb, *.accdb)};'
odbc_conn_ str2="DBQ={};UID={};PWD={}".format (db file, user, password)
conn=odbc_conn_strl+odbc conn str2

syndesi = pypyodbc.connect (conn) # cmituyxovetol 1 ouvvoegon upe 11 BA
print (type (syndesi))

univer db = syndesi.cursor ()

print (type (univer db))

# €loaywyn Tou KwdlKOU TOoU TUNUATOC

code tmi = int (input ('Kwdi1xé¢ Néou Tufpatog "))
onoma_tm = input ("Ovopoacia Néou TpApatog :M)
chair = input ("Ovopatengvupo tou IIlpoédpou ")
gram = input ("Ovopatendvupo tou T'pappatéa :")
tel = input ("TnAépwvo tng T'pappateia ")

# SQL e€VIOAnD yix Tnv €L0ayyll TV OXPATIAVW OTOLXE[lwv otnv BA

sgl insert= "insert into Tmimata values ( {}, '{}', '"{}', "{}', "{}'
)" .format (code_tmi, onoma_ tm,chair, gram, tel)

univer db.execute(sqgl insert) # cxtéAcon 1ng £vioAng SOL
syndesi.commit () # evnuépwon tng BA

univer db.close() # xAcioiuo 1n¢ BA

21.4 Napadeiyuara ue SQLite3

Itnv mnapaypado auty Tmapouctaletal n eneepyacia tng Bdaong Asbopévwv TOU
niponyoupevou napadeiypata pe uhomoinon oe sglite3. H povn ouclaotiki Stadopd Le TO
TIPONYOUUEVO TIPpOYpappa yla TnG MSAccess eival n Sdwadkaoia ouvdeong pe tn BA. Aev
anatteitat n dnupovpyia connection string katkaBoplopdg twv drivers yla tn BA.

import sqglite3
# avayvwon BA pe Baon KAmolLo KPLTAPLA

conn=sqglite3.connect ("g:/DB-examples/univerity.accecdb")
univer db=conn.cursor () # emiTUuyx&dvetal n ouvdeon ue 1n BA

# clLoaywyn) ToUu Kwd(KOU TOU TuAuATOC
code tmimatos=int (input ('Kodi1xrdé¢ TpApatog 1-6 :'))
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# SQOL evtoAn yia Anyn tng ovouooioag tou Tunuatog

sgl="'select * from tmimata where code_tm={}'.format (code tmimatos)

univer db.execute(sql) # exTéAcon tng £vioAnc SOL

apotelesmata=univer db.fetchall() # AnNyn twv amoteAeoudtwv T11¢ £VTOANG SOL
tmima=apotelesmatal[0] [1] # Anyn tou ovouotog tou TunuATOC

print (tmima)

# Olaudppwon tng SOL yia TNV €UPAVION TOV QOLTINTOV TOU OUYKEKOLUEVOU TUunNuATOC
sgl="select code,eponymo,onoma from students where
tmima={}".format (code tmimatos)

univer db.execute(sql) # ecxréAcon 1tng evroAng SOL

apotelesmata=univer db.fetchall() # Anyn twv amoTeAeoudTwv TNG £VIOANG SOL

T AmoTeAéoUdTO TOmOBOEeTOUVINL O uUia AloTa.
KaBe otoitxeio tng Alotag e€ival tuple.

K&Be otolxelo 1tng tuple amoteAelitTol

andé plia t™n celpd Twv nedlwv

mou kabopilovtal amd 1o select

H W I W W

1=0
for pedio in apotelesmata:
# via kaBe otolxeio tng tuple pedio[0],pedio[l] ,pedio[2]

i +=1 # avfwv aplBusdc

kodikos=int (pedio[01]) # lo medio tng tuple mou avtiotolxel otov KwdLKO
eponym=pedio[1] # 20 medio tng tuple mou QVTLOTOLXEL OTO €HOVUUO
onom=str (pedio[2]) # 30 medio tng tuple mou avtiotolxel oto Svoua

print (i, kodikos, eponym, onom) # &K1UNWON

univer db.close() # xAcioiuo 1ng BA
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22 Auvuéveg Aoknoeic -lMIPOTPAMMATA
22.1 Ewoaywyn éebouévwv-encséepyacio —££060¢ anoteAsoudtwy

No urtoAoyLoBel To TANPWTED TOCO VOGS WpPouioBlou epyaldpevou, OTav ival yWWOTEG OL WPEC
epyooiag, n wplaia amolnuiwon, TOo TMOCOOTO KPATHOEWV ylo acdAALOn Kol TO TTOCOOTO

KpAtnong ¢opou.
AvalAuon tou tpoBARHATOC
Aedopéva
e Opeg Epyaoiag.
e Qplaio Amolnuiwon.
e [locooto AodaAiong.
e [ocooto Mopou.
Zntoupeva
e [MAnpwrtéo Mood

Ix€oelg mou ouvbéouv Aebopéva -ZnTol peva

e  MuoB6¢ =( Qpec Epyaociac) * (Qpraia Artolnuiwaon)

e Kpatnoeig AopaAiong = (MwoBadg) * (Mocootd Aodaliong)
e Mopoloyntéo noood = (MoBdg) — (Kpatrioelg AopdaAiong)
e  Mo6pog = (Dopoloyntéo Moood) * (Mocooto Dopou)

e MAnpwrtéo Nocd = (PopoAoyntéo Moad) - (D6pog)

Awdypoappa Pong
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pforou=0.25 # 25% mooootd umoAoyiouou @opou
pasf=0.27 # 27% mooooTd UMOAOYLOUOU COQAALOTLKNG € LOPOPAC

wres=input ("Adoe TLQ Adpeg epyaciag ") # clLoaywyn wpdv epyaciacg
wrom=input ("Adce 1o wpopicOLo™) # clLoaywyn wpoutobiou
wres=float (wres) # petatpomnn o HOPAYUXTLKO aplBud
wrom=float (wrom) # UETATPONN O& HPAYUATLKO QplOud
mist = wres * wrom # umoAoyiloud axkabdaplLotou pLobo’
asfalisi = mist * pasf # UNOAOYLOUOC QAOQPAA. € LOPOPAC
forol = mist - asfalisi # uUmoAoylLouodg popoAoyniéou moooU
foros = forol * pforou # uvmoAoyLoudg eopou
pliroteo = forol - foros # unoAoyloudg mAnpwtéou Mmooou

#

print ("mAnpwtéo moocd ",pliroteo) EKTUNWON TANPWTEOU MMOCOU

22.2 Aoknoeic ue douéc eAéyyou if

22.2.1 ‘Aoknon-1
Na ypadel mpoypaupa os o€ Python emiAVel Tnv mpwtofabua e€iocwon ax+b=0
JUpPwva Pe Ta padnuatikd yia va AuBet n e€lowon e€etalovtal Ta MapaKkaTw
e Avaz010te x=-b/a
e Av a=0 kal b=0 1ot adplotn e€iowaon

e Av a=0 kal bz0 t6te adUvatn e€icwon

MNapakdtw mapouctaletal n AUCn HE TPELG TPOTIOUG:

Abon 1n
print ("AGon e§iowong ax+b=0")
a=float (input ("Adoe tO0 a=")) # avdyvwon ToU a Kol UETATEOMNI O HPXYUXTLIKO opLOud
b=float (input ("Adoce to0 b="))# avdyvwon Tou b Kol HETATPONN O HOPAYHAT KO opLOud
if a!=0:

x=-b/a

print ("x=", x)
else:

if b==0:

print ("adprotn efiocwon ")
else:

print ("ad9vatn efiocwon ")

Auon 2n
print ("Abon efiocwong ax+b=0")
a=float (input ("Adoce Tt0 a=")) # avdyvwon ToU a Kol HETATPONN O& TPAYUATLKS oL Ouo
b=float (input ("Adoce to0 b=")) # avayvwon tou b Kol pETATPOM O& HPAYHATLKS op L Oud
if a!=0:
x=-b/a
print ("x=", x)
elif b==0:
print ("adpLotn efiocwon ")
else:
print ("ad9vatn e§iocwon ")
AbUon 3n

print ("AGon e§iowong ax+b=0")
a=float (input ("Adoce tO0 a=")) # avéyvwon 10U @ K&l UETATEOMNI O HPAYUATLKO OpLOud
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b=float (input ("Adoe 10 b=")) # avayvwon toU b Kol HETATPONN O& HEAYUATLKO P LOUS
if a!=0:
x=-b/a
print ("x=", x)
if a==0 and b==0:
print ("abdprLotn e§iocwon ")
if a==0 and Db!=0:
print ("adGvatn e§icwon ")

22.2.2 Aoknon-2

Na ypadel mpoypappa o Python mou va Swofalel amd tnv 006vn TO OVOUATEMWVUUO €VOG
dortntn Kat Toug Babpoug ou €Aafe o TPEIC MPOOSOUC. 2T CUVEXELQ:

e YmoloyileL tov MO

e Eudavilel to 6vopa tou dpottntn Kat pAvupa “EMITYXQN” av o péocog 6pocg sival peyalutepog n
loog tou 5, alwg epdavicel “AMOTYXQN”.
AUon
print ("Opdypappa unodoytopod MO Badpodoyiag 3 PBadpdv ")
onoma=input ("Ovopatendvupo ")
bathmosl=float (input ("1 Boa®poloyia "))
bathmos2=float (input ("2n Babpodoyia "))
bathmos3=float (input ("3 Badpoloyia "))
mesos= (bathmosl+bathmos2+bathmos3) /3
if mesos>=5:
print (onoma, mesos," emituydv ")
else:
print (onoma, mesos," amotuyadv ")

22.2.3 Aoknon-3

Na ypadel mpoypappa os python mou va Stafalel Ta MAPAKATW OTOXELD TTWANONG €VOG
TUPOKOUELOU:

e  Kwdikog mpoiovrog (akepatog, pe TipuéG 1= OETA, 2= TPABIEPA 3= ANOOTYPO)
e [loootnta mPoidvtog os KNG (TpayHaTLKog)

Kol va uttoloyilel katl epdavilel To avtiotolko kEpSog¢ amd Tov nMwAnon Aappavovtag unoyn Tov
TOPAKATW TIVAKOL:

Mpoidv Képdog/kIAb o€ svpw
déta 1.5
fpafiepa 2.5
avOotupo 2.0

Mapakatw moapouotaletal N Avon pe dU0 TPOTOUG
Nuon-1

# xwplc e€Aeyxo yia 10 KwdlLKO €ldouc

code eidous=int (input ("dwce 1o £idog l=¢peta 2= ypaPLépa 3=avlotupo :"))
posotita=float (input ("8doe tnv moocdinta TOU HmPOiIdVTIOG O KLA& :"))

if code eidous==1:
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eidos="&&éta"
kerdos=posotita*1.5
if code eidous==2:
eidos="TpapLépa”
kerdos=posotita*2.5
if code eidous==3:
eidos="AvOéTUpo"
kerdos=posotita*2.0
print ("to képdog yLa to mpoldv ",eidos, " eivar ", kerdos ," eupad")

Nuon-2

# pe eAeyxo yia 1o KwdLKO €lidoucg
code eidous=int (input ("dwoe 1o £€idog l=peta 2= ypapLépa 3=avOotupo :"))
if code eidous==1 or code eidous==2 or code eidous==3:
posotita=float (input ("ddoe tnv mocdTnta TOU MPOIOVTIOG O KLA& :"))
if code eidous==1:
eidos="&&éta"
kerdos=posotita*1.5
elif code eidous==2:
eidos="TpapLépa”
kerdos=posotita*2.5
elif code eidous==3:
eidos="AvOéTUpo"
kerdos=posotita*2.0
print ("to képdog¢ yLa to mpoldv ",eidos, " eivar ", kerdos ," eupd")
else:
print ("A&BGo¢ xwdLxdg eidoug ")

22.3 Aoknoeic ue doun enavainyne for
22.3.1 Aoknon-1 pe for

Na ypadel mpoypappa To omoio va epdavilel otnv 086vn Tt0 ABpolopa twv aplBuwv amnod 1
€w¢ kot 100.

Nuon-1

# Noa ypapel npdypouuca 1o omolo Vo cupavilel otnv oBovn TO &BpoLoud TwV
apLOudv amd 1 éwg kot 100.
sum = 0
for ar in range (100):
sum=sum+ar+l
print (sum)

Auon-2

# Na ypopel mpdypauua 10 omoio va eupavilel otnv o0oé6vn T1o0 &6poLoUd TV
aplBuov amd 1 éwg kot 100.
sum = 0
for ar in range(1,101):
print (ar)
sum=sum+ar
print (sum)

22.3.2 Aoknon-2 pe for
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Na ypadel mpoypappa to omoio va dafalsl amo tnv 066vn 5 aplBuolg kal oto TEAOC va
eudavilel tov peyoAutepo.

Nuon
for i in range(l,6):
print (i, "og¢ apLOpéc ",end =' ')
ar=float (input ("™ :"))
if i==
megistos=ar
else:
if ar>megistos:
megistos=ar;
print ("o peyaAltepog eivar ",megistos)

22.3.3 Aoknon-3 pe for

Na ypadet mpoypapua 1o onoio Atafalel 10 apBuouc, unoAoyilel to abpolopa Twv aplOpwy
QUTWV.

MeTa 10 TEAOG El0ayWYNG TwV OTOLXElWV TO TTPpoypappa epdavilel otnv 086vn

*  T0 dBpolopo TWV apLOPwWY oUTWV
e Tov peyaAUTtepo amo toug aplBpoug mou 568nkav
*  TOV ULKPOTEPO ATO TOUG OpLlBUOUC Tou 660nkKay

Auon

sum=0
for i in range(1,11):
print (i, "o¢ apLOpéc ",end =' ')
ar=float (input (" :"))
sumt+=ar # auto €i{val (0o0dUVOUO uE sSum=sum+ar
if i==
megistos=ar
mikroteros=ar
else:
if ar>megistos:
megistos=ar;
else:
if ar<mikroteros:
mikroteros=ar

print ("to d&6poilopa TV ApLOpOV eivatr ", sum)
print ("o peyoaAlvtepog eival ",megistos)
print ("o pLrpdéTEpOg eival ",mikroteros)

22.4 Aoknoei§ ue Aloteg
22.4.1 Aoknon-1 Actwv

Na ypadel mpoypoppa mou va yla Kabe pio nuépa ¢ eBdopadac Swafalel tn peEon
Bepuokpaoia TnG nUéEPAC. MeTA To TEAOC ELOAYWYNE TWV oTolXelwv epdavilel otnv 0Bovn:

e Tn péon Bepuokpacia tng efdopadag

e To mANBo¢ Twv nuepwv e Beppokpacio peyaAltepn e péong ePSopadiaiag
Beppokpaociag
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e Twa KGBe pia nuépa tng eBdouadag tv Bepuokpaocia kot t dadopd tng amd Tn HEON
Bepuokpaocia.

e Tnv tumikn anokAlon tng Bepuokpaaciag

H Héon Tiu m KoL n TUTTILKA OTOKALON S TWV TIHWV X; Ke i=1..n idovtal and Toug TUToUG:

iXi 1
m=-"‘1— = Hz (Xi_m)2

n

Auon

import math
# AloTa yia Tnv amobnkeuon TwV B€PUOKPACLOV Kabe uLdg amd TIC 7 nNUEPEC TN
gBdoucdac
thermo=[0,0,0,0,0,0,0]
imera=["Aeutépa", "Tpitn", "Tetaptn", "Hépntn", "llapackevn", "Sappato”, "KupLar)"]
#eloaywyn O€S0UEVWV KAl KATAXWELON O AloTo
for i in range(7):
print (" péon Oeppokrpacia yia Tnv ",imerali], end=" ")
thermo[i]=float (input (" :"))
# umoAoylLoudg uéong efoouadiaiag Oepuokpoaociac
sum=0
for i in range(7):
sum=sum+thermo [1]
mesi=sum/7
print ("Méon Oeppokpoacia eBfdopddag ", format (mesi, '+.2£f'))
# nAnbog nuepwv ue Bepuokpaoia UEYAATTEPN TNG UEONC
pl=0
for i in range(7):
if thermo[i]>mesi:
pl+=1
print ("IIAROog¢ nuepdv pe Oeppokpacia peyoAdlvtepn tn¢ péong ",pl)

# eupavion tng dtapopd Oepuokpacia k&be nuépoag and tn uéon eBdouadiaia
for i in range(7):
diafora=mesi-thermo[i]
# extUnwon ue 2 SexadlKA Ynpia Kol €UeEVIOnN TOU HOPOCHUOU ue xpnon format
print (imerali], " diagopd and tnv péon ", format (diafora, '+.2f"))
#umoAoyLoudg Kol €upaviIon TNg TUOLKNG aIOKALONG T1ng Oepuoxpaciag otn OLAPKE LA
ng efoouddac
sum=0
for i in range(7):
sum=sum+ (thermo[i]-mesi) **2
sum=sum/ 7
s=math.sqgrt (sum)
print ("n tunmikf andérAion eivalr :",format(s,'.4£f'"))

22.4.2 Aoknon -2 AloTwV
Na ypadei mpoypappa to onoio va dtapalel ano tnv 08ovn ta otolxeia 10 pottntwy
e Kwdikog dpoutnt

e OvopaTeENMwVUNo dpoltntn
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e BaBuoc-1
e Babuog-2
e BaBuog-3
Kat va ta anoBbnkelel oe kKatdAAnAeg AloTeg.
2T OUVEXELD va {NTA amd Tov Xprotn €vav aplBud mou va avTLoTolKel o KwSIKO dortnth, va
avalntd tov dpoltntr Ko
Aav UntapyxeL va epdavilel otnv 00ovn:
e Tov KWOLKO,
e  TO OVOUATEMWVULO,
e TG TPELC PabBuoloyieg,
e TOV HECO Opo BabBuoloyiag
av v untapxet epdavilel otnv 006vn KATAAANAO prvupa

Aopn Twv Alotwv

oo AM Ovop/vupo B-1 B-2 B-3

Ol |IN]|oojo|l~]|lW|IN]|F

[y
o

# Anutoupyla KeVOV ALOTOV yIOX TNV KATAXQOPELON TV O£00UEVOV
kodikos=[]

eponymo=]
bathmosl=[]
bathmos2=[]
bathmos3=[]

#eloaywyn OTOLXE[WV KAl KATAXWPLOn o AloTECQ

for i in range(10):
#eLoayoyn twv Ogdouévov
kod= int (input ("kwdi1xdg¢ @ortnthy "))
epon= input ("enwvupo goitntH :")
bathl=float (input ("lo Pabpdg :"))
bath2=float (input ("20¢ pabpéc :"))
bath3=float (input ("3o0¢ Pabpédgc :"))
#RATOXWOLON TV O0£O0UEVOV OTLIC AVIIOTOLXeEQ AloTeC
kodikos.append (kod)
eponymo.append (epon)
bathmosl.append (bathl)
bathmos?2.append (bath?2)
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bathmos3.append (bath3)

# avalntnon

print (" avalftnon pe Pdon tov KwdLKS goLtnTh")

kod=int (input ("kwdL1xé¢ @oitnTy "))

if kod not in kodikos: # fAecyyoc Unopéne tou xwdikoU kod otn Alota kodikos
print ("Aev undpxet autdg o KwdLKOG ")

else:
thesi=kodikos.index (kod) # ppioxe. 11 6fon tou kod otn Alorta kodikos
mesos= (bathmosl [thesi]+bathmos2[thesi]+bathmos3[thesi]) /3
print (kod, eponymo[thesi], format (mesos,'.2f"))

22.5 Aoknoeic ue Aioteg ue nepleyoueva Aioteg

22.5.1 Aoknon -1 pe Aiota e MEPLEXOHEVA ALOTEG

Na ypadei mpoypappa mou va Stafalel and tnv 066vn 21 aplBuolc Kal va Toug amoBnkevel
uio Alota x, 3 otolxelwv mou kaBe otolxeio eipal pla Alota pe 7 B€oelc.

Ztn ouvexela va epdavilel otnv 0Bovn:
e Ta OTOWEla TNG X Ot popdn Tivaka (3 ypapupég, 7o0tnAeg)

e TOV HECO OPO OAWV TWV aPLOUWY KABE ypapUAG
Nuon-1

x=[[0,0,0,0,0,0,01, 0,0,0,0,0,0,0], [0,0,0,0,0,0,0]] # optouo tnc Alorag
aa=0 # petpning twv otolLxElwv
#e1oayoyn Oedouévav

for i in range(3): # vyvio xk&Oe pla omd 11¢ 3 Aloteg 1ng Alotag x
for j in range(7): # yia xabe oroirxelo tng kabe prac omd tlg¢ 3 Alotecg
aat=1
# SLaudppwon toU UNVUUATOG OTOV XPHOTH
print ('édoe tov {}o apLOpd '.format (aa), end=":")
x[1] [J]=int (input (" ")) # cioaywyn TOU OTOLXE[OU

for i in range(3):
for j in range(7):
print (format (x[i][j],'4d")," ",end= "")
print (" ")

for i in range(3):
sum=0 # aBpoloTNC¢ OTOLXE(WV OTOLXE[WV
for j in range(7):
sum+=x[1] [j] #vmoAoyioudg abpoliouatog ocrtolxelwv
mesos=sum/7 # cupeon UECOU OpoU
print ('MO ypoppfg', i+l,end= " :")
print (format (mesos, '.3f'))
for i in range(3):
for j in range(7):
print (format (x[i][j], '4d")," ",end= "")
print ("")

Auon-2

x=[]1# optoudg tng Aioracg
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# onutouvpyia 1nC AlOTOX X=[[0,0,0,0,0,0,0],[0,0,0,0,0,0,0],[0,0,0,0,0,0,0]]

for i in range(3):
grammi=/[]
for j in range(7):
grammi .append (0)
x.append (grammi)

aa=0 # uetptnTthHC TWV OTOLXE(WV
#eloaywyn dedouévawv
for 1 in range(3): # yio k&be plo oand 1i¢ 3 Aloteg 1nNg AloTOC X
for j in range(7): # yia x&Be otolxelio 1ng kobe uirag amd Tic 3 Alotec

aat=1

# Olaudppwon TOU uUnvVUUATOC OTOV XPNOoTn

print ('édoe tov {}o apLOpd '.format (aa), end=":")
x[1i] [J]=int (input (" ")) # cloaywyr] 10U OTOLYE(OU

for i in range(3):
for j in range(7):
print (format (x[i][j],'4d")," ",end= "")
print ("")
for i in range(3):
sum=0 # abpoiLoTng OTOlLXE(WV OTOLXE[WV
for j in range(7):
sum+=x[1] [j] #uvumoAloyioudg abpoliouatog ocrtolxelwv
mesos=sum/7 # cupeon HECOU OPOU
print ('MO ypoppfigc', i+l,end= "  :")
print (format (mesos, '.3f'))

22.5.2 Aoknon -2 e Aiota pe neplexopeva AloTeg

Y€ éva MOPATNPNTAPLO TLUWV TNG OYOPAG KataypadovTal oL TIHEG EVOG TPOIOVTOG 0T SLApKEL
™ eBdopadac os 4 super market. Na ypadel mpoypappa nou:

e Na Swafalel and tnv 086vn ta ovopata twv super market kal va ta anoBbnkelel o pia
Alota pe ovopa sm

e Twa kaBe super market kat yla kaBe nuépa tng efSopadag, amo TIg 6 EpYACLUES NUEPEG,
SLoBAleL TNV TLUA TOU TIPOIOVTOC KAl TNV amoBnkeVel og pia Alota e dvopa timi(4x6).

e Tl kGBe super market urtoAoyilel TV Yéon T ToU MPoidvTog oto TéAoG TG efSopadag
KOlL TNV KaTaXwpPEL o€ pia Aiota.

e Bpiokel kat epdavileL to super market pe v pLKpOTEPN HEDN TLUA TOU TIPOIOVTOG.

e Bpiokel Tn péon TN MwANGCNC Tou MPOoiovTog oto TEAOC TG efSopadag.

Nuon

import random

sm=[] # Alota ue 1T OoVOUXTH TwVv SM
timi=g((o,0,0,0,0,01,(0,0,0,0,0,01,(0,0,0,0,0,01,(0,0,0,0,0,011 # optoud tng Alortag uc
TILC TLUEC avd SM kol mpolov
imera=["Aevutépa", "Tpitn", "Tetaptn", "Népntn", "lapackev)", "Sapp&to"] # Alota pue 1I1C
coyaoLueg nuépeg tng epoouadacg

mt=[] # Alota pue ti¢ e€Bdouddiaicc uéoeg tTLuEC ava SM

#e1oaywyn dedouévwv
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# glLoaywyn Twv ovoudtwv Twv SM
for i in range(4):
onoma=input ("Awce to évopa tou SM :")
sm.append (onoma)
# clLoaywynl TNg TLUNC yia kK&Be SM kol yia KAOg nuépa tng eBdouddac
for 1 in range(4): # yvio x&Oe pia ond ti¢ 4 Aloteg tng Alortac timi
for j in range(6): # yia x&Be orOolxel0o TNG kabe pLog amo 1lL¢ 4 Aloreg

# SLaudpewon TOU UNVUUATOG OTOV XPNOTN

print ('Tia 1o SM {} ddoe tnv tTLph nmpoitdéviog tnv {} '.format(sm[i],imeralj]),
end=":")

timi[i] [j]l=random.randrange (170,200)

#timi[i][j]=float (input(" ")) # eioaywyn toUu OtTOlLXElOU
print ("")
print (" ")

# via xk&aBe SM uvmoAoyilel TnVv uéon TLun TOU HPOLOVTIOQ OTO TEAOG 1Tng eBdouddag
# Kol KATaxwpel TO QmoTéAsoua otn Alota mt
for i in range(4):

sum=0

for j in range (6):

sum+=timi[i] [J]
mesi=sum/6
mt.append (mesi)

#yita kaOe SM eupavilel Tnv uéon TLUN TOU HEOLIOVIOQ OTO TEAOC 1ng &Bdouddacg
for i in range(4):
print ("SM ",sm[i], format (mt[i],"'.3£f"))

fthino=min (mt) # Bpolioke: tn EONVOTEEPN UEON TLUN
thesi=mt.index (fthino) # Bpioke! 1n 6éon otn AlOTK HOU QVTLOTOLYXEL OTN
#pOnvotepn upéon TLun

print (" to ¢énvétepo eivalL to SM:",sm[thesi])

sum=0
for i in range (4):
sum+=mt [1]
mesi=sum/4
print ("n péon efdopadiaia tTipf Tou mpotdviog eivai:", format (mesi,'.3f'))

22.6 Aoknoeic ue tn doun EmavaAnync while
22.6.1 Aoknon -1

Na ypadel mpoypaupa pe xprion while to omoio epdavilel otnv 0Bdvn to dbpolopa twv
oplBuwv amo 1 £wc kot 100.
Auon -1
k=0
sum=0
while k<=100:
sum+=k
k+=1
print ("ABpotiopa ", sum)

Auon-2

k=0

sum=0

while k<100:
k+=1
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sum+=k

print ("AGpoiopa ", sum)

22.6.2 Aoknon -2

Na ypadel mpdypappo to onoio va dtafalel amno tnv 00ovn:
e To emwvupo evog poltnth
e Tnv BaBuoloyia tou og Eva pabnua eAéyxovtag otL 0 Babuog nepléxetal oto daotnua [0-10].
H Sladikacia emavalapfavetat péxpl va 600el w¢ emwvupo n Aé€n “TEAOL”
META To TEAOG ELOAYWYNG OTOLXELWV TO IPOYpapa EUdavileL:
e To emwvupo tou doLtnth He T HeyaAlTepn Babuoioyia

e To péoo 6po tn¢ Babuoroyiag oto padnua

eisagogi=True
max_bathmos=-1 # divetal évag Babudg ex1O¢ OpIlWV MPOKELUEVOU KATA TNHV
gLoaywyn
# oedouévov va umopel va yivel EAeyXOoC yIid TOV HPOTO QOLINTH
max_ epon=""
sum=0
pl=0
while eisagogi:
eponymo=input ("engvupo ¢portnty 1§ TEAOZ yLo OAOKRANPwOI epyaciag :")
if eponymo!="TENOZ":
epan=True
while epan:
bathmos=float (input ("pabpdéc goirtnty [0-10] "))
if bathmos<0 or bathmos>10:
print ("A&Bog¢ Padporoyia ')
else:
epan=False
if bathmos>max bathmos:
max_ bathmos=bathmos
max_ epon=eponymo
sum+=bathmos
pl+=1
else:
eisagogi=False
if pl>0:
mesos=sum/pl
print ("goitnth pe to peyoAvtepo Padud o/n ",max epon, " pe ",
max bathmos)
print ("péocog 6pog¢ Padporoyiag oto padnpa ", format (mesos, ".2f"))
else:
print ("dev 3466nkav otoixeia ")

22.6.3 Aoknon -3
Na ypadel mpoypappa mou va StaBalel and tnv 0B0vn T MOPAKATW OTOLKEla €AEyxou
mpatneiwv Kavoipwy.

e 10 AOM TtoU gumopou(afm: yopakTnpeg)
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e  TO OVOUOTETIWVULO TOU (Onoma: XapaKTrpeg)

e 1O €ido¢ kauoipou (eidos: aképaiog pe Tiueg 1=Beviivn super, 2=Beviivn apdAufén kat
3=metpEAalo )

e TNV TN ayopdg ava Aitpo (timi_a: mpaypotikog)
e TNV TN MWANoNg avd Altpo(timi_p: mpaypatikog)

OTNV CUVEXELX UTIOAOYI{EL TO TOCOOTO KEPSOUG ava AiTPOo TOU LE TO OMOLo TTOUAAEL O EUMOPOC:
Edv to mooootd képdoug elval peyalutepo amod 12% eudavilel otnv 0606vn Ta oTOLKELD TTIOU
SaBaoe kabBwg Kat To TooooTo KEPSOUG.

H elcaywyn twv dedopévwy teppatiletal otav wg AOM eunopou, 600l “999999999”
MeTa to TéAog TNG eloaywyng Twv dedopévwy:
e Ymoloyilel kat epdavilel Tov aplOpd Twv eumopwy e uTEPBOALKO KEPSOC.

e Tnv péon T mwAnong Kabe kauoipou.

Auon

kaysimo=["Bev{ivn super", "Beviivn apdAupdn", "metpéAlaLo"]

timi pol=[0,0,0] # Aiota yia ta abpolopata mOANONG TLUNG KAUO[uoOU
plithos=[0,0,0] # Alota yia mAnbog noAnong xabe xatnyoploag xauolpou
epan=True # apx!k) Tiun yia tnv €icodo OTnV emavaAnyn

pl=0

while epan:
afm=input ("A®M epndpou 1§ 999999999 y.a télog enefepyoacioag ")
if afm!="'999999999"':
eponymo=input ("Ovopatendvupo epndépouv ")
lathos=True #opyx.kn Tiun yia tnv €i0000 OTNV enavaAnyn
while lathos:
eidos=int (input ("e180¢ rauvoipou 1l=Beviivn super 2=Beviivn apdAupdn
3=nmetpéAraio "))
if eidos==1 or eidos==2 or eidos==3:
lathos =False
lathos=True
while lathos: #opx(lxn Tiun yio 1tnv £€(0060 OTNV £00VAANY
timi a=float (input ("tipf ayopdg "))
if timi a>0:
lathos=False
lathos=True
while lathos: #opyxixn Tiun yia tnv €lcodo oTtnv £n0avaAnin
timi p=float (input ("tipf méAnong "))
if timi p>0:
lathos=False
p kerdous=100* (timi p-timi a)/timi a # vmoloyioudg moocootolU KEPSHOUC
if p kerdous>12: - - B
print (afm, eponymo, kaysimo[eidos-1],timi a,timi p)
pl+=1
timi pol[eidos-1]+=timi p# timi pol[eidos-1]=timi pol[eidos-1]+timi p
plithos[eidos-1]1+=1 # plithos]/ 1

1
eidos-1]=plithos[eidos-1]+1
else:

epan=False

print ("anoteAéopata ")
print ("mAfOog pe mocootd képdoug >12% :", pl)
for i in range (3):
if plithos[i]>0:
mt=timi pol[i]/plithos[i]
print (kaysimo[i],mt)
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22.7 AOKNOELC UE OUVAPTHOELS XPHOTN
22.7.1 Aoknon-1

Na ypadel mpoypappo to onoio va dtafalsl amo tnv o0ovn:
e Tov AM tou gpyalouvou,
® TO OVOUOTEMWVUHLO TOU,
e 710 Baokod uoBo tou (BM)
e TOV QpLOUO UTEPWPLWYV TOU.
YroAoyilel

. , , . . , , BM
e 10 Mooo auolBng umepwpiag.To mood autd unoloyiletal wg to mnAiko:yp = g - 1O

00O apoLBng tne unepwpliag dev pumopel va untepPBaivel ta 18€ v wpa
e TO MOGCO TWV UTIEPWPLWY
® TG amobOoXEC TOU
® TIG KPATAOELG yla TNV aoddAlon Tou ws 16 % twv anodoxwv Tou
e TNV elodopd tou epyodotn wg 28.06% et twvanodoyxwv Tou.
e To ouVvoALkO TToo06 KataBoAng oto AcdaAloTiko Tapelo
e To dpopoloyntéo moood (amodoxég —kpatnioels aodaiiong)

e Yrmoloyilel Tov $popo.lfa tov UoAoyLlopo To GOopoAoyNTED TTOOO AVAYETAL OE E£TNOLO,
noA\arnAactalopevo pe 14 (12 pwoboi+ dwpo Xplotouyévwwv+ dwpo Maocyxoa+ emidopa
adelag) kat urtoAoyiletal o $pOpoG Le BACH TOV APAKATW TIVAKA.

ETnolo €L006npa Noocooto
dopoAdynong
10000 0%
(10000,25000] 8%
(25000,30000] 15%
(30000,40000] 30%
>40000 40%

ITnV oUVEXELa 0 UTIOAOYLOOE(G eTriolog hOpOG avayetal o€ pnviaio Slalpoupevog ue 14

MeTtd Toug utoAoyLooUG epdavilel otnv 0Bovn:

e Tov AM tou gpyalOevou

¢ TO OVOMOTEMWVULO TOU

o T akaBdploteg amnodoxEg

o TG Kpatnoelg acdAAlong

e To ¢popo

e To MNAnpwtéo noco

H Stadikaoio emavahapBavetat péxplg 6tou va So6sl wg AM tou gpyaldpevou o aplOpog 999
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MeTta to téAog tng enefepyaoiag epdpavilel otnv 00dvn:
e To oUVOALKO TTOGO KaTaBOANG 0TO A0PAALOTIKO TapEL0
e To ouvoAlkd toco kataBoAng popou otnv Edopia
e To OUVOALKO TTOGO MANPWTEOD OGO

Nuon-1

def yp forou(ap):# oUvdpTnNON UMOAOYLOUOU QOLOU
poso=ap*1l4 # avaywyn oe e1nola Baon
if poso<=10000:
fo=0
else:
if poso<=25000:
fo=0%10000+ (poso-10000) *0.08
else:
if poso<=30000:
fo=0*10000+15000*0.08+ (poso-25000) *0.15
else:
if poso<=40000:
fo=0%10000+15000*%0.08+5000*0.15 + (poso-30000)*0.3
else:

fo=0*10000+15000*0.08+5000*0.15 +10000*0.3+ (poso-40000)*0.4

fo=fo/14 # avaywyn oceg unviaioa Baon
return fo

def yp yper(mistos, wres):# ouv&otnon vmoAoyiouoU amol{nuliwon uvmnepwolag
wrom=mistos/150
if wrom >18:
wrom=18
return wrom

sum_asf=0
sum for=0
sum pli=0
while True:
am=int (input ("ApL1Opdég¢ Mnipoou :"))
if am!=999:
onoma=input ("Ovopatenovupo :")
bm=float (input ("Baoltkdg pLoBég :"))
yp=float (input ("apLOpdé¢ unepwpLdv :"))

wr=yp_yper (bm,yp) # KAnon ouv&ornong y.La TOV UHNOAOYLOuO arnolnulwong unepwolog

yper=wr*yp # uUmoAoyioudg¢ QuolfNg UDEPWO LDV
apodoxes= bm + yper # UHmOAOyLOUOC OUVOAOU OITOOOXDV

kra asf= 0.16 * apodoxes # UIDOAOY(1OUOG KPATNOEWV QOQPAALONG £OYA{OUEVOU

eis _asf= 0.2806 * apodoxes # UHmOAOYLOUSG €LOPOPAG QOPEALONG £0y0d0Tn
asfalisi=kra asf+eis asf # OUVOAO KPATNOEWV KL €LOPOPAC OOPAALONG
forol= apodoxes - kra _asf # gopoioyntéo mooo
foros=yp forou(forol) # KANOn ouvapTtnong UHmOAOYyLOuoU @OopouU
pliroteo=forol-foros # mAnpowtéo mood

sum_ asf+=asfalisi # OUVOALKO mood mpog QOPAALOTLKO TAUE(O
sum_ for+=foros # OUVOALKO mood mpo¢ e€poplia

sum pli+=pliroteo # OUVOALKO MANOWTEO MOCO

print (am,onoma, end='")

print (format (bm," ,.2f"), format (yper,",.2£f"), format (apodoxes, ", .2f"),end="")
print (format (kra asf,",.2£f"), format (foros,",.2f"), format (pliroteo,",.2£"))
else:

break

print (" ")

print ("ZuvoAi1ké nmood mpog AcpoaAilotikoU Tapeiou :",format (sum asf, '10,.2£f'))

print ("ZuvoAikd mood mpog Egopia :", format (sum_for, '10,.2£f"))

print ("EuvoAikd mAnpwtéo mocd :", format (sum _pli, '10,.2f"))
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Auon -2
Me xprion module kal ctoyyupormoinon ota dUo dekadika.

Anuoupyolpe éva mpoypappa python pe évopa ypologismoi.py mou Ba mepLéxel Tug
OUVAPTAOELG UTTIOAOYLOHOU POPOU KOl UTIEPWPLWV.

To module ypologismoi.py. To module Ba mpénel va anoBnkeutel oto iblo folder
LLE TO KUPLO TPOYPAULLOL.

# module uvmoAoyioudv ptobodoociacg
def yp forou(ap):# ovvaprnon t
poso=ap*1l4 # avaywyn oc €10
if poso<=10000:
fo=0
else:
if poso<=25000:
fo=0*10000+ (poso-10000)*0.08
else:
if poso<=30000:
fo=0%10000+15000%0.08+ (poso-25000) *0.15
else:
if poso<=40000:
fo=0*10000+15000*%0.08+5000*0.15 + (poso-30000)*0.3
else:
fo=0*10000+15000*0.08+5000*0.15 +10000*0.3+ (poso-40000)*0.4
fo=round(fo/14,2) # avaywyn oe unviaio B
return fo # cmioTpopn TOU UMDOA

. oTpoyyuAomoinon oe 2 SeKAd LKA

def yp yper (mistos, wres):# ouv&otnon vmoAoyi.ouoU amol{nuiwon viepwplog
wrom=round (mistos/150,2) # orpoyyvionoinon ce 2 Sekad KA
if wrom >18:
wrom=18.
return wrom # €mLOTPOQH TOU UHNOAOYLOUHEVOU WPOMLOBO[OU UIEPWE g

def efka(ap):
kratiseis= 0.16 * ap # UNOAOYLOUOG KPATNOEWV QOQPAALONG £pyalOUEVOU
eisfora= 0.2806 * ap # umoAoyiLoudg opopPag aocPaALong €pyoddTn
synolo=kratiseis+eisfora # OUVOAO KPATNOEWV KAl ELOQPOPAC QOPAALONC
return kratiseis,eisfora,synolo

Anpoupyolpe €va mpoypappa python pe ovopa mistos.py oto omoio Ba yivetal
eloaywyn tou module ypologismoi. 210 MPOypAUUA QUTO OL KAQOELG TWV CUVAPTHOEWY
urmoAoylopoU ¢opou kal umepwpiag Oa yivovtal pe mpodbegpa 10 ovopa tou module
ypologismoi. AnAadn n KAjon uMoAOYLOHOU TOU GOPOU EVOG CUYKEKPLUEVOU ELCOSHATOG
Kall avaBeon tng Tun Tou dopou oe pia petapAnti pe ovopa foros Ba eival n €AG:

foros=ypologismoi.yp forou(eisodima)

To kUplo mMpoypappa mistos.py

import ypologismoi
sum_asf=0
sum_ for=0
sum pli=0
while True:
am=int (input ("Ap1Opég¢ Mnipdou :"))
if am!=999:
onoma=input ("Ovopatendvupo :")
bm=float (input ("Baoltkdg pLodg "))
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yp=float (input ("ap1Opég vnepwptdv :"))
wr=ypologismoi.yp yper (bm, yp)

# KAQoOn ouvapItnong yLa TOV UINOAOYLoud amolnuiwong umepwploac
yper=wr*yp # UHmOAOYyLOuUOC QUOLPBNG UIELWP LAV

apodoxes= bm + yper # UmoAoyLouog OUVOAOU QrIod0XMOV

# vnmoAoyioudg xpatnoewv aopaALong epyalousvou

# UmoAoyLoudg €LOPOPAC HOPAALONG £poyoddTn

# OUVOAO KPATNOEWV KAl €LOPOPAC QOPAALONG

kra asf,eis asf,asfalisi=ypologismoi.efka (apodoxes)

forol= apodoxes - kra asf # gopoioyntéo mooo

foros=ypologismoi.yp forou(forol) # xAnon ouvaprnong UmOAOYyLOHOU QOLOU
pliroteo=forol-foros # mAnowtéo mood

sum_ asf+=asfalisi # OUVOALKO mood Hmpog ACPUALCTLKO TAUELO
sum_ for+=foros # OUVOALKO mood mpog¢ €popla

sum pli+=pliroteo # OUVOALKO HANPWIEO 1MOCO
print (am, onoma, end="")
print (format (bm, ", .2£"), format (yper, ", .2£f"), format (apodoxes, ", .2f") ,end="")

print (format (kra_asf,",.2£f"), format (foros,",.2£f"), format (pliroteo, ", .2£f"))
else
break
print (" ")
print ("ZuvoAi1xré nmood mpog AcpaAicotixoU Tapeiou :",format (sum asf, '10,.2f'))
print ("EuvoAi1kd mood mpog¢ Egopia :", format (sum for, '10,.2£f'"))
print ("SuvoAikd mAnpwetéo mocd :", format (sum_pli, '10,.2£"))
Auon -3

Me xprion class Kot oToyyupomnoinon ota dUo dekadika.

Anpoupyolpe €va apyeio Tumou py pe ovopa ypologismoi.py  TO Omoio mePLEXEL TOV
TIAPAKATW KWK

class Ypologismos() :
def yp forou(ap):# ouvadoTnon UMOAOYLOUOU QOPLOU
poso=ap*1l4 # avaywyn oe gitnoira Baon
if poso<=10000:
fo=0
else:
if poso<=25000:
fo=0*10000+ (poso-10000) *0.08
else:
if poso<=30000:
fo=0*10000+15000*0.08+ (poso-25000) *0.15
else:
if poso<=40000:
fo=0%10000+15000*%0.08+5000*0.15 + (poso-30000)*0.3
else:
fo=0*10000+15000*%0.08+5000*0.15 +10000*0.3+ (poso-40000) *0.4
fo= round(fo/14,2) # avaywyn ce unvialia B&aon & otpoyyuvdomoinon oce 2 SeKad LKA
return fo

def yp yper(mistos, wres):# ouv&otnon vmoAoyiouoU amolnuiwon uvnepwol(ag
wrom= round (mistos/150,2) # orpoyyvAomoinon oe 2 Oekad KA
if wrom >18:
wrom=18
return wrom

Anpoupyolpe éva apxelo TUTOU Py YL TO KUPLO TIPOYPOLLO EMEEEPYOTioG TO OMOL0 TEPLEXEL
TOV TIOPAKATW KWK

import Ypologismoi as Yp # cvowudtwon tou module Ypologismol.py ue fevdwvuuo Yp

sum_asf=0
sum_ for=0
sum pli=0
while True:
am=int (input ("Ap1Opég Mnipdou :"))
if am!=999:
onoma=input ("Ovopatendvupo :")
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bm=float (input ("Baoitkdég pLcédg "))

yp=float (input ("ap1Opdég uvnepwpLdv :"))

# And to module Yp kot amd 1tnv KAQon ypologismos

#ylivetal KANon ouvaptnong yLoa TOV UIOAOYyLoud amolnuiwong umepwpiag
wr=Yp.Ypologismos.yp yper (bm, yp)

yper=wr*yp # UmoAoyioudg QuolfNg UDEPWO LDV

apodoxes= bm + yper # vmoAo 6¢ oUVvOAOU arodoxd

kra asf= 0.16 * apodoxes # UIDOAOY(1OUOG KOATNOEWV QOQAALONG £PYA{OUEVOU
kra asf=round(kra asf,2) # orpoyyvio non oe 2 O€kKAO LKA

eis asf= 0.2806 * apodoxes # UIDOAOYLIOUOG £LO0QOPAC COPAALONG £0y000TH)
eis asf=round(eis_asf,2)

asfalisi=kra asf+eis asf # OUVOAO KPATNOEWV KL €LOPOPAC OQOPAALONG
# @popoAoyntéo moood

forol= apodoxes - kra asf

TO moqdudle

Yp kat amdé 1nv KAQon ypologilismos

#ylvetal ouUVvAapT!

NG YLl TOV UHOAOYLOU

foros=Yp.Ypologismos.yp forou(forol) # KANOn OUVAPTNONG UIOAOYLOUOU POpOU
pliroteo=forol-foros # mAnpwtéo mood

sum asf+=asfalisi # OUVOALKO MOOO MPOC QOPUALOTLKO TAUElo

sum_ for+=foros # OUVOALKO 06 mpoC gpopla

sum pli+=pliroteo # OUVOALKO MANOWTEO MOCO

print (am,onoma, end='")

print (format (bm," ,.2f"), format (yper,",.2£f"), format (apodoxes, ", .2f"),end="")
print (format (kra asf,",.2£f"), format (foros,",.2f"), format (pliroteo,",.2£"))

else:
break
print (" )
print ("ZuvoAixké nocd mpog¢ AcpaAicotikoU Tapeiov :",format (sum asf, '10,.2f'))
print ("SuvoAilkd mood mpog Egopia :", format (sum_for, '10,.2£f"))
print ("EuvoA kS mAnpwtéo moocd :", format (sum _pli, '10,.2£"))
Acoxkfion-2

Mia epmopikn etalpeia xovoplkng mMwAnong SLaB£Tel Eva SIKTUO MWANTWY yLa TNV MWANCH TWV
TPOIOVTIWV TNG 0 TEAATEG EUTTOPOUC ALaviKnG MwAnong. Na ypadel mpoypappa o onoio yla
kABe mapayyeAia Stafdalel amod tnv oOovn:

e Kwdiko mpoidvtog (code, aképatlog)

e Kwdiko nwAntn (politis, aképalog)

e  OVOUOTEMWVUMO TWANTACS (eponymo XapaKTripeg)
e Noootnta mapayyeAiog (posot, mpayUaTikog)

e T povadog (timi, mpayuatikog)

21N ouvéxela umtoAoyilel tnv afia mapayyeAiag kal To mToco NG popnBeLlag mov avaloyei otov
wANTA Kal ypadel otnv 066vn Tov KWSLKO TOu, TO EMWVUHO TOU KOl TO T0oo TpounBsiag. To
OO0 TNC MPOoUNOeLag uTtoAoyileTol KALLOKWTA e BACN TOV TTAPAKATW TIVOKAL.

Aéia napayyeAioc (o€ €) Mooooto npoundeiag
‘Ewg kat 500 0%
MNavw oo 500 éwg kat 1200 3%
Mavw ard 1200 4%

H dadikaoia emavalappavetat péxpl va 500l wg KwdKAG tpoiovtog o aplOuog 0 (Undev).
Meta 1o TéAog tng Stadikaoia, to mpoypappa epdavilel otnv 00o6vn:

1. Ta kaBe mwANTr To GUVOALKO OGO mpourBeLag mou Ba AdpeL.
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2. To ouvoAiko ood Tou Ba 500l yia tpopnBela oe GAOUE TOUG TTWANTEG.

3. Tov eMwVUUO TOU TTWANTA UE TN HeyaAUTtepn ouvoAlkn afia mpounBelag kabwg Kol TNV aviiotolyn
afla.

4. To MoOo0O0TO TNG MpPopunBelag mou Sivetal yla to TMPOlOv He KwSIKO 1 £vavil TNG GUVOALKNG
nipounBelag (0Aa Ta mpoidvta)

Auon

promithies={}# Acli1k6 pue ouvoAixkd moocd mpounbeiag ylLa KAOe moAntn
eponyma={} # AcllKO pe 100 EHOVULN TOV HTOANTOV.

def bonus (poso): # ocuvaptnon UDOAOYLOHOU HPOUNBE Lo

if poso <= 500:
pro=0
else:
if poso<=1200:
pro=500*0+ (poso-500)*0.03
else:
pro=700*0.03+ (poso-1200) *0.04
return pro

def erotima 1(): # ouv&oTnon €KTUNWONG QNOTEASOUATOWV 10U £PWTINUATOC
for pol in eponyma:
axia prom=promithies.get (pol)
ep=eponyma.get (pol)
print (pol,ep,axia prom)

def synolo prom():# ouvdoTnon UNDOAOYLOHOU OUVOALKIG HPOUNOE LOC
sum=0
for pol in promithies:
sum+=promithies.get (pol)
return sum

def kalyt pol():# ouvdornon €Upeong TOU HWANTI UE TNV UEYAAUTEQD
# ouvoAikn mpounbelo
meg=-1
for pol in promithies:
poso=promithies.get (pol)
if poso>meg:
meg=poso
epon=eponyma.get (pol)
return meg, epon

sum_1=0
meg=-1
while True:

code=int (input ("kwd 1k6¢ mpoidviog { 0 yia térog "))

if code!=0:
politis = int (input ("kwd1xd¢ meAnti "))
eponymo = input ("emwvupo mAnNTH : ")
posot = float (input ("mocdtnta mdAnong :"))
timi = float (input ("tipf povadog "))
axia = posot*timi
prom = bonus (axia)

if politis in eponyma:# av O mwAntng xet nNo
s axia=promithies.get (politis)
s_axia+=prom
promithies[politis]=s axia

else: # ov o nmwAning elval véoc
promithies[politis]=prom
eponyma [politis]=eponymo

~
3

=
3

clLoaxbel orta Aeéika

if code==1:
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sum_l+=prom

print (politis, eponymo, format (prom, '.2£"))
else:
break

print (" )

erotima 1() # exTUNWOnN QUOTEAEOUATWV

syn prom=synolo prom{()

print ("SuvoAlkf mpoupfbeta ",
axia,eponymo=kalyt pol ()
print ("MOAntAc pe Tr peyoAUTEPn OUVOALKE HPOHABE LA
pososto=sum_1/syn_prom

1oUu €pWTAUATOC

format (syn prom,".2£"))

:", eponymo,

"pe nmpopfbeila ",axia)

print ("To mococtd 1n¢ mpopfbeLag mou divetalL yLa To mpoidv pe RwdLkd 1 ",end ="")

print ("évaviL tng¢ OUVOALKRAG mpopnleiag", format (poso

22.8 AOKNOEILC XEIPLOUOU ap)EiwV
22.8.1 Aoknon -1

Na ypadel mpoypappa to onoio Stafalsl anod tnv 00dovn

sto,".2%"))

TO TTOPAKATW OTOLXElA TTOU apopouV

otn BabuoAoyia evog pottntr eAéyxovrac tnv Babpoloyia otL eivat oto diaotnua [0,10]:

e Kwdikog dportnt
OVOUATEMWVULO
BaBuog-1
BaBuog-2

BaBuog-3

Kat va ta ypadel oe éva apxeio pe ovopa students.txt. H Stadikacia va emavolapBavetal

HEXPLS OTOU va 600el wG KWOLKOG 0 aplBuog 0 (undév).

Abon

arxeio open ("g:/arxeia/students.txt", 'w')
while True:
code=input ("8dce KWILKS QoLINT
if int (code) !'=0:
epon=input ("en@vupo @oLInTi
while True:

H)

H)

bal=float (input ("pabpédég log :"))
if bal>=0 and bal<=10:
break
while True:
ba2=float (input ("pabpdéc 20¢ :"))

if ba2>=0 and ba2<=10:
break
while True:
ba3=float (input ("pabpdéc 3o¢
if ba3>=0 and ba3<=10:
break

# OXnUaTLoOuOG AOYLKNG EYYPAPNG

# record=code+","+epon+","+bal+","+ba2+","+ba3+"\n"

record="{},{},{},{},{} \n".format (code,

arxeio.write (record) # cyyoapn oto cpxe
else:

break

arxeio.close ()
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22.8.2 Aoknon -2

e éva apyeio pe Ovopa students.txt sival amoBnkeupéva to OTOLXElD POLTNTWV HE TIG
BaBuoloyieg Toug o€ TPELG TPOOSOUG. To apXELo £XEL TNV MAPAKATW Sdoun)

e Kwdkog poltntn

e  OVOUOTEMWVULO

e Babuog-1
e BaBuog-2
e BaBuog-3

Na ypadel mpoypappa mou va dtapalel kabe eyypadr tou apxeiou va umoloyilel Tov péco
0po otnv Babpuoioyia kat va epdavilel otnv 08ovn

e Tov kwbLko Tou

e ToO OVOUOTEMWVULO TOU

e Tig TpeLg fabuoAoyieg Tou
e Tov péoo 6po Babuoloyiag

e To pAvupa «Emtuxwv» av o LEcoG 6pog elval 25 AAALWG TO UAVU O «ATIOTUXWV»

Nuon 1
arxeio = open("g:/arxeia/students-1.txt", 'r')

for record in arxeio:

pedio=record.split(',")
kodikos=pedio[0]
eponymo=pedio[1]

bath 1=float (pedio[2

bath 2=float (pediol[3

4

1)
- 1)
bath 3=float (pedio[4])
th

mo= (bath l+bath 2+ba 3)/3
if mo>=5:

xaraktirismos= "Emituxeav"
else:

xaraktirismos= "Amotuyxav"

print ("{} {} {} {} {}
".format (kodikos, eponymo,bath 1,bath 2,bath 3),end=" ")
print ("M.O0. ", format (mo," .2f"),xaraktirismos)

arxeio.close ()
Abon 2
arxeio = open("g:/arxeia/students-1.txt", 'r')

for record in arxeio:
pedio=record.split (',")
kodikos=pedio[0]
eponymo=pedio[1l]
bath 1=float (pedio[2])
bath 2=float (pedio[3])
bath 3=float (pedio[4])

90



sum=0
for i in range(2,5):
sum+=float (pedio[i])

mo=sum/ 3
if mo>=5:

xaraktirismos= "EmiLtuydv"
else:

xaraktirismos= "Amotuydv"

print ("{} {} {} {} {}
".format (kodikos, eponymo,bath 1,bath 2,bath 3),end=" ")

print ("M.O. ", format (mo," .2f"),xaraktirismos)

arxeio.close ()

Abon 3

arxeio = open("g:/arxeia/students-1.txt", 'r')

record=arxeio.readline () # avayvwon 1nN¢ IpOTNC EYYPAPHC VIO QOXLKOIO[Non 110¢
usetaBAntng record

while record!="": # 600 n uctaBAntn record Sev eival kKev) OnA TEAOC QpXELOU

pedio=record.split(',")

kodikos=pedio[0]

eponymo=pedio[1l]

bath l1=float (pedio[2])

bath 2=float (pedio[3])

bath 3=float (pedio[4])

sum=0

for i in range(2,5):
sumt=float (pedio[i])

mo=sum/ 3
if mo>=5:
xaraktirismos= "Emituxov"
else:
xaraktirismos= "Amotuxov"
print ("{} {} {} {} {} ".format (kodikos,eponymo,bath 1,bath 2,bath 3),end=" ")
print ("M.O. ", format (mo," .2f"),xaraktirismos)
record=arxeio.readline () # oavayvwong T1ng¢ €HOUEVC EYYPAPNHT

arxeio.close ()

22.9 Xvuvdetec AGKNOELS
22.9.1 Aoknon -1

Je €va apxelo pe ovopa sales.txt eival amoBnkeupéva TA OTOLXELD TWANOCEWV TOU
Tpaypatonoinoav ava e€aunvo o€ pia eniyeipnon. To apxelo €xeL TNV mapakAatw doun:

e Kwbdikog mwAntn

e OVOUATEMWVUUO TTWANTN

e NwAnoeig lou eaurvou

e TNwAnoelg 20v eaunvou
Na ypadel mpdypappa To omnolo:

e AwaBalel kaBe syypodr tou apyeiouv umoloyilel to cUVOAO TwV MWARCEWV TOU £TOUC Kall
™V TpounBela Tou MWANTA N omoia umoAoyileTal KALAKWTA He BACH TOV MOPAKATW
niivaka:
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Aéia etnowwv nwAnoeswv (os €) Mooooto npoundeiac
Méxpt 30000 2%

Mavw oo 30000 €wg kot 50000 5%

Mavw oo 50000 €wg kot 12000 6.5%

Navw and 120000 7.5%

e o kKGBOe MWANTA ypddel otnv 006vn 10 KWSELKO TOU, TO OVOUOTEMWVUMO TOU TNV GUVOALKN
aflo TwARCEWV TOU Kal TNV MpounBsta ou Sikatoutal.

210 TéA0o¢ TG SdLadikaoiag epdavilet:
e Tn peyalutepn npounBeta mou §66nke
e Toug MWANTEC HE TN MEYAAUTEPN PO OeLa mou eloenpaday.
e To oUVOALKO OGO PO PR BeLag mou 600NKe 0TOUG TTWANTEG
Auon

promithies={}# Aclikd pue oUvVoAa mwANocewv ylLa K&Oe mwANTNH
eponyma={} # AclikO pe 10 EOOVUUN TQOV HTOANTOV.

def bonus (poso) : # ocuvaprTnon UMOAOY I OUOU MPOUNBE LAC
if poso <= 30000:
pro=0.02*poso
else:
if poso<=50000:
pro=30000*%0.02+ (poso-30000) *0.05
else:
if poso<=120000:
pro=30000*0.02+20000*0.05+ (poso-50000) *0.065
else:
pro=30000*0.02+20000*0.05+70000*0.065+ (poso-120000)*0.075
return pro

try:
# yivetar €Aeyxocg yiLa tnv undpén tou apxeliou
arxeio = open("g:/arxeia/sales.txt", 'r')

for record in arxeio:
pedio=record.split(',")
kodikos=int (pedio[0])
eponymo=pedio[1]
sales a=float (pedio[2])
sales b=float (pedio[3])
sum=sales at+sales Db
prom=bonus (sum) # KANoOn Tng¢ OoUVAPTNONG UMNOAOYLOUOU mpounbeLac
#epodoov undpxel povo ula eyypapn KAOe mDwAntn OT0 apxelo
#yilvetal e€lLoaywyn Twv OTtolXelwv OoTa AcélK&
eponyma [ kodikos]=eponymo
promithies[kodikos]=prom
print ("{} {} ".format (kodikos, eponymo), end= ' ")
print (format (sum, ","), format (prom, ","))
arxeio.close()
meg_ kod=0
meg pro=0
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print ("ZUyReVIPWTLKA anotedécopata emefepyaciag")
for kod in promithies: # odpwon 1ou AcéikoU ue 1L¢ mpoundelec
# yvia tnv €Upegon 1ng UEYXAAUTEPNG TLUNAC
prom=promithies.get (kod)
if prom>meg pro:
meg_pro=prom
print ("H peyoAUtepn mpopffeia AHtav :",meg pro)
print ("Katdotaon neoAntdv pe tnv peyoddtepn mpopfbsia ")
for kodikos in promithies:
prom=promithies.get (kodikos)
if prom==meg pro:
ep=eponyma.get (kodikos)
print (kodikos, ep, prom)
arxeio.close()
except Exception as IOError:
#av moapouciaotel AGBOC OTO AVOLYUX TOU QPXEL(OU
print ("to apxeio autd dev undpxetr ")

22.9.2 Aoknon -2

‘Evag KTNVOTPOPLKOC CUVETALPLOPOG SlabEtel og éva PndLakd apyeio pe ovouo PARAGOGI.TXT
TO OTOLXEla TOpaAywWYNS KPEATOG ava Ktnvotpodikry povada. To apxeio mepléxel ta €€ng
otoleio opayngc:

e - Kwdikog povadag (aképalog)

e - Enwvupio povadag (xopoKtipeg).

- Kwéikog Lwovu (5 Prdrlog aképatog)

e - Kwdikog eiboucg (povolrdlog aképatog, 1= pooxapl, 2=0pvi, 3=KaToiKL)

- Huépa (2-Pidloc aképalog)
- MAvag odayng (2-PrdLlog aképatog).
-'Etog odayn¢ (4-Prndlog aképalog)

e -[loocotnta KpEaTog o KIAA (TpayHaTikac).

Na ypadel mpoypappa mouv dtapalel To apyeio kat:

YroAoyilel tO Mooov tng emidotnong nou Ba swompalel kade povada yia Kkade opayn mou
€ylve 1o 2017. H emiddtnon unoAoyiletol wg mood ava KINO Kpéatog Kal ei6o¢ {wou, wg ENG

Eido¢ {wou Nood emdotnong ava KA
e Mooyadpt 2.30€
e Apvi 1.30€
e Katoikt 1.20€

MNna kabe eyypadn mou adopd oe ooy pooxapiou Tto 2017 amobnkelel o €va apyelo
€€0660ou, TOV KWOIKO TNG HOVASOG, TNV EMWVUMIO, TNV TOCOTNTA KPEATOG KOL TO TOCO
emdotnong.

TéAog To KUpLo TtpoOypappa uTtoAoyilel kal epdavilel otnv 00o6vn yla to €tog 2017:
e o kABe povada TNV eEMwvUULA TNG HovASag KoL TO CUVOALKO TToad eTldOTnoNG mou €Aape.
e Tn ouvoAwn atia emdotnong mou Ba AdBouv OAec oL Lovadeg

e To ouvoAKO BApog KpEatog ava eidoc.
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Auon

epid=(2.40,1.4,1.2) # tuple pe moocooTd €mLOOTNONC

zwo= ("pooxépt", "apvi", "ratoirL") # tuple pe 1o €(6n {dwv
posotites=[0,0,0] # Alota mou Oa amoOnkeutoUv Ol HOCOTNTEC avd €l(dog
synola={} # Aeéi1xd6 mou yvia k&Be KwdIKO uovadag Oa mepléxel Tn OUVOALKN
e 66TNON

monades={} # Acéi1xk6 mou yia k&Be KwdIKO povadag O6a mepléxel Tn €noVuuia

try:
# yvivetalr éAeyxoc¢ yia tnv uvnapén 10U apxElou
arxeio =open("g:/arxeia/paragogi.txt", 'r')
apotel=open ("g:/arxeia/mosxaria.txt", 'w')

for record in arxeio:
pedio=record.split (',")
kodikos=int (pedio[0])
eponymia=pedio[1l]
eidos= int (pedio[3])
im=int (pedio[4])
minas=int (pedio[5])
etos=int (pedio[6])
varos=float (pedio[7])
print (etos)
if etos == 2017:
epidot=varos*epidleidos-1]# morlomicoialctal 1O [opog el
# 10 avTi(OTOLXO MOCO QVAAOYyQ UE TO
cidoc lwou
epidot=round (epidot, 2)
posotites|[eidos-1]+=varos

if kodikos in monades:
poso=float (synola.get (kodikos))
posot+=epidot
synolal[kodikos]=poso

else:
monades [kodikos]=eponymia
synolalkodikos]=epidot

if eidos==1:
# oxnuatTiLopdg AOYLKNG EYYPAPNG
record="{},{},{},{} \n".format (kodikos,eponymia,varos,epidot)
apotel.write (record) # eyypoen o010 Qpxelo

arxeio.close ()
apotel.close()
print ("EUYKEVIPWT LKA anoteAéopata ")
i=0
sum=0
for kodikos in monades:
i+=1
poso=round (synola.get (kodikos), 2)
sum+=poso
print (i, kodikos, monades[kodikos],poso)
print ("To ouvoAilkd moocd mou Oa Ad&Pouv OAeg oL povddeg eival ",sum)
print ("ZuvoAikég moodtnreg ava egidog ")
for j in range(3):
print (j+1,zwo[j],posotites[]]," kgr")
except Exception as IOError:
#av moapouciLaoctel AGOOC OTO AVOLYUX TOU QpPXELOU
print ("to apxeio auvtd dev undpxetr ")
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22.9.3 Aoknon -3

e éva Pndlokd apxeio pe ovopa METEO.TXT eival amoBnkeupéveg oe nuepnola Baon, n
Slapkela tNg nAtodavelag otnv mepLoxn Tou otabuol kabwg Kal n Beppokpacieg ava e€awpo.
To apyeio meplExel pa eyypadn yla kabe pépa pe tnv €€RG doun:

e KwOLKOC peTewpoAoykol otabpou ( aképalog)
e nuépa ( aképalog)

e unvag ( aképalog)

e £10G ( aképalog)

e nAlodavela og Aemrtd (aképatog)

e Oeppokpaoia otig 0.0 (Mpaypatikog)

e Oepuokpaoia otig 6.0 (MpaypaTikog)

e Bepuokpaoia otig 12.0 (mMpayuatikog)

e Bepuokpaoia otig 18.0 (mMpayuatikog)

Na ypadel mpoypappa 1o omoio va Siafdlel kabe eyypadry tou apxeiou kot yla kdOe
gyypadn mou adopa octov Mdptio 2018

e YmoloyileL tnv kal péon Beppokpaocia TG NUEPOC.

e Eudavilel otnv 086vn Tov KWdIKO TOU oTaBuou Kal tn péon Bepuokpacia TG nUéEpaC.
210 téAo¢ TG Stadkaoiag epdavilel otnv 008ovn:

e Méon nAhodavela tou Maptiov 2018 os wpeC.

e Tn péon Beppokpaoia yio kaBe pia and tig wpeg 0:00, 06:00,12:00,18:00 Tov MapTio TOU
2018.

e Tn péon Bepuokpacio Tou pnvog Maptiou 2018.
Auon

thermo=[0,0,0,0] # Oecpuoxpacia nuepcg orig 0.
ther minos=[]
plithos=1[]
def create lists():
for i in range(32):
ther minos.append(0)
plithos.append(0)
try:
# vivetalr €Aeyxog yia tnv undpén TOU apXEIlOU OTO OUYKEKOLUEVO SI(OKO KOl
folder
arxeio =open ("g:/arxeia/meteo.txt", 'r')
create lists()
pl=0
sum wres=0
for record in arxeio:
pedio=record.split(',")
stathmos=int (pedio[0])
im=int (pedio[1])
minas=int (pedio[2])
etos=int (pedio[3])
iliof=float (pedio[4])
if etos==2018 and minas==3:
sum=0
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sum wres+=11i0f/60
pl+=1
for i in range (4):
temp=float (pedio[5+1])
sumt=temp
thermo[i]+=temp
mesi=round (sum/4,2)
ther minos[im-1]+=mesi
plithos[im-1]+=1
print ("Eta@pég ", stathmos, "péon Oeppokrpacia tng ",
im,"/",minas,"/",etos , " :",mesi)
arxeio.close()
print ("ZUYKEVIPWT LKA amoteAéopata ")
mesi iliof=round(sum wres/pl)
sum=0
pl=0
for j in range(31):
if plithos[j]>0:
mesi=ther minos[j]/plithos[]]
mesi=round (mesi, 2)
print (" {}n Maptiouv 2018 péon Oeppokpoacioa: {}".format( j+1l,mesi))
sum+=mesi
pl+=1

mesi martiou=round(sum / pl, 2)

print ("péon Oepporpacia tou Maptiouv 2018 :", mesi martiou)
print ("péon nAiopdveia tou Maptiou 2018 ",mesi iliof, "dpeg")

except Exception as IOError:

#av mapouciaoctel AGOOC OTO AVOLYUX TOU QpPxELlOU
print ("to apxeio auvutd dev undpxetr ")

22.9.4 Aoknon -4

‘EVOG YEWPYLIKOC OUVETALPLOUOG SLaBETeL apyelo, pe dvopa OLIVES.TXT, pe otolxeia mapaywyng
TWV €AOLOTIAPAYWYWV TOU, Yyl SLAPOPEG XPOVOAOYLEC. ZUYKEKPLUEVA, TO QPXELO TIEPLEXEL TA
€€n¢ otolyela:

e - Kwdkog aypotn (aképalog).
e - OVOUOTETIWVUMO Topaywyou (XapakTtrpeg).
e - AOM napaywyoU (XapaKktipeg).

-'ETog mapaywyng (akEépatoc).

e -[oocotnta mapaywyng Aadlol o Altpa (MpayaTLkog).
e -[loootnta mapaywyng PpwoLung eALAC o KNG (PO ATIKOG).

Na ypadel kUplo mpoypappa mou StaBalel To opxelo Kol yla KABE mapaywyo Tou eixe
nopaywyn to 2018:

YroAoyilel To GUVOALKO TTOOOV TIOU KATEBOAE O CUVETALPLOMOC OTOV TTAPOYWYO YLO TV ayopa
NG Imapaywyng Tou. MNa To UTIOAOYLoO TNG mapaywyng AapBavetat urtodn OTL oL TR ayopag
NG Tou AadLov eival 4,2€ ava It kot tng Bpwotun eAag 2,5€ ava kgr evw unapxel emdotnon
yla to Aadt wg §nG:

o ‘Ewg kau 1000 It smubotnon 1.6€/It
e MMdvw amnd 10 éwg kat 5000 It erudotnon 1.2€/ It
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e Navw amo 5000 It Kol Avw SV UTLAPXEL EMLOOTNON

Eudavilel otnv 086vn Ta oTOLXELX TOUTOTNTOG TOU MAPAYWYOU KOL TO CUVOALKO TTOGOV TTOU TOU
KATEBOAE O CUVETALPLOUOG .

210 téAo¢ TG enefepyaoiag kal epdavilel otnv 006vn yia to £tog 2018:
e To ouvoAlkd Mooo Tou adopd otnv afia tng Ppwolung eALag,
e To ocuvoAlkO oo mou adopd otnv atla otnv afia tou Aadlou,

e To ouUVOALKO OGO ou adopd otnv afia emdoTnong Tou Aadlou.

Auon

def axia(oil,olives): # ocvvaptnon UmoAoyLouoU allag eAXLOAAOOU KL £ALAC
poso_la=o0il*4.5
poso el=o0lives*2.5
return poso_la,poso el

def epidot(litra): # ouvaptnon oéiog €mldOTNONG AL OAXOOU
if 1litra<=1000:
poso=litra*1l.6
else:
if 1itra<=5000:
poso=1000*1.6+(litra-1000)*1.2
else:
poso=1000*1.6+4000*1.2
return poso

arxeio=open ('g:/arxeia/olives.txt', 'r'")
s _axia ladi=0
s _axia elia=0
s_epidot=0
aa=0
for eggrafi in arxeio:
pedia=eggrafi.split(',"')
kodikos=int (pedia[0])
eponymia=pedia[l]
afm=pedia[2]
etos=int (pedia[3])
if etos==2015:
aat=1
ladi=float (pedia[4])
elies=float (pedial5])
ax_ ladi,ax elia=axia(ladi,elies)
epidotisi=epidot (ladi)
syn poso=ax ladit+tax elia+epidotisi
prth(" {:2T {:4} {T {} {:5,.1f} ".format (aa, kodikos,eponymia,afm, syn poso))
s _axia eliat+=ax elia
s axia ladi+=ax ladi
s_epidot+=epidotisi

print (" ")
print ("ZGdvoAa")

print ("To ouvoAlkd afia tng PpdoLpng eALdg {:10,.2£f}". format(s axia elia ))
print ("To ouvoAlkd afia tou eAaLorddou {:10,.2£}". format(s_axia ladi ))
print ("To ouvoAixd afia emidodtnton elatoAddouv {:10,.2£f}". format (s _epidot))

arxeio.close()
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