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Mia ypapHOTIKE Yio To AyYAIKA

Mia npotaon anoteAeiTal
ano o OUClaoTIKA PpAaon,
€Va pAMA, KAl L0 OUCLOOTIKN

ppaon

Mia ouolaoTIKA ppPaon
anoteAeital ano €va apbpo
KOl EVA OUOLOOTIKO

Priuata eival Ta €€ngG...

ApBpa eival Ta €€ngG...

OuolaoTika gival Ta €ENG...

2 0vTagn Kat ZuvtoKTik AvaAluon

<S> 1:= <NP> <V> <NP>

<NP> ::= <A> <N>

<V> ::= loves | hates | eats

<A> ::=a | the

<N> ::=dog | cat | rat



Mwcg douAegUel JIa YPAMMATIKA

M ypapuaTikn €ivatl €va oUvoAo Kavovwy nou opilouv
NWC KAOTAOKEUAZETAL £VA CUVTOKTLKO OEVOPO

e —eKlvape Badovtag to <S> otn pida Tou dEVOPOU
* OLKaVOVEG TNG YPAHUMATIKAG AEVE NWG UMOPOULE va
npoocBcooupe Nadld oe KABE onueio Tou OEVOPOU

* [a napadelypa, o Kavovag
<S$> ::= <NP> <V> <NP>
AEEL OTL pNnopouUuE va NPooBEooupe KOUPoug <NP>, <V>,
Kat <NP>, pe autn Tn o€1pd, wg nadld Tou KOpPou <S>
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rPapMATIKA VIO APIOUNTIKEG EKPPATEIG

<expr> ::= <expr> + <expr>
<expr> * <expr>

( <expr>)

a| b | c

H napanavw ypappaTiKh opidel OTL LA aplOpNTIKA EKQPAON
LMNOpPEL va gival
- TO aBpoloua dUo AAAWY EKPPACEWY, N
- TO YIVOHEVO OUO EKPPACEWY, N
- HIO EKPPAO Nou nNePIKAEIETAL anNO NAPEVOECEIG, N
- Kanola anod TIG HETABANTEG a, b, 1 ¢
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2UVTOKTIKO OévOpo

<expr>

I

( <expr>)

<expr> * <expr>

( <expr>) c

<expr> + <expr>

a b
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2UOCTATIKA MIOG YPOMUMOATIKAG

—————

_+ /<S>%i= <NP> <V> <NP>

_______

apyKO cOUPoAO

Kavovag —_— e | _ -----------------
TOPOYDYNG \ <NP>,.. <A> <N>

<V> :;':I,—,—d”ioves | hatesleat\s\\

U TEPUOTIKA

L <A> = a | the
coupoia | ;

“\<N> ::; dog | cat | rat

TEPULATIKA cUUPOoA /

(AeKTIKEC LOVAOEQ)
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Opi1ouo¢ YpaupaTiIKwy og poppn Backus-Naur

Mia ypappatikn oe popen Backus-Naur anoteAeital ano

- 'Eva ouvoAo anod AekTIKECG povadeg (tokens)
* 2UMPBONOCEIPEG NMOU AnOTEAOUV TA UIKPOTEPA AdIAIPETA KOUUATLA
NG oUVTaENG Tou NPOYPAUUOTOG
- 'Eva ouvoAo ano pn teppatikd cUpBoAa (non-terminals)

* 2UMPBOAOOCEIPEG Mou eyKAEiovTaL O AYKUAEG, n.X. <NP>, kal
QAVTINPOOWNEUOUV KOUMATIA TOU CUVTAKTIKOU TNG YAWOOOG

» Ag ouvavTiouvTal 0TO NPOYPAUUA, aAAdG ival cUPBOAA nou
BpiokovTal 0TO APLOTEPO HEPOG KAMOLWYV KAVOVWY TNG YPOUUOTIKAG

- To apxilko cuppoAo (start symbol) TNG yPAUUATIKAG

* 'Eva OUYKEKPIUEVO N TEPUATIKO CUPBOAO Nou anoTeAEl Tn pida Tou
OUVTOKTIKOU O€VOPOU Yla KABE anodeKTO anod Tn YAwooa npoypappa

- 'Eva ouvoAo anod kavoveg napaywync (production rules)
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Kavovec Trapaywyng

« Ol Kavoveg napaywyng xpnoonolouvtatl yia tnv
KOTAOKEUN TOU OUVTOKTIKOU OEVOPOU
« KdaBe Kavovag €xeL Tn popen A ::=

- To aprotepd puépoc A amotereital amd Eva un TepUATIKO GOUPOAO

- To o0&l uépog A eivor pua akoAovdio omd Tepuotikd (AEKTIKEC LOVADEC)
KOl U1 TEPUATIKA cLUPoA

« KdabBe kavovag mrpoodiopilel Evav oavo TpOTTo
KATAOKEUNG TOU CUVTAKTIKOU UTTOOEVOPOU TTOU

- €yl o¢ pila TOv TO Un TEPUATIKO GVUPOAO GTO APLETEPO HEPOC A TOV
KOvova Kot

- €yel ¢ Tadd avtg ¢ pilog (ue v 1010 GEPA EPPAVIONS) TO
ocuuPora oto deél LEPOC A TOL Kavova,
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ETTIAOYEG OTN YPA@PR TWV KAVOVWYV TTAPAYWYNG

* Ortav vrapyovv TEPIEGOTEPOL ATO EVOC KOVOVES TOPUYWOYNG UE
70 1010 aP1LoTEPO HUEPOC, UTOPOVE VO, KAVOVUE YPTIOT TNG
TOPOKAT® GLVTOUOYPAPLOG

e Y BNF ypopupotikn uropodue va dwcovpe to optotepd
LEPOC, TO O MPLOTN ==, KOl UETA (o akoAovBio amd decid
HEPM oL dloywpilovtal amd To £101KO GLUPOAO |

* Ot 000 ypoppotikéc etvat i0teg <expr> ::= <expr> + <expr>
<expr> ::= <expr> * <expr>
<expr> ::= ( <expr>)

<expr> .:= <expr> + <expr>
| <expr> * <expr>

| ( <expr>) SEXpr= .= &
lal|b | c <expr> ::= b
<expr> ::= c
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Kavoveg TrTapaywyng Tou KEvou

e ToO €10IKO YN TEPUATIKO <empty> Xpnollonoleital o€
NEPINTWOELC NOU BEAOULE KAMOLOG KavOvag va pnv
napAayel Tinota

* [a napadelypa, ol NapakaTtw Kavoves opidouv Tn Ooun
if-then TwV NEPLOCOTEPWY YAWOOWV, N ONOia ENTPENEL
TNV UNapgn €vog NPOAIPETIKOU else

<if-stmt> .:= if <expr> then <stmt> <else-part>
<else-part> ::= else <stmt> | <empty>
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KaTaOKEUN CUVTAOKTIKWY OEVOPWYV

* Apxioupe TNV Kataokeun Balovtag To apXIKO CUUPBOAO
NG YPOUMATIKNG O0TN pida Tou 0EVOPOU
* [NpoaoBEtoupe Nadld og KABE Un TEPHUATIKO aUUBOAO,

XPNOWOMNOWVTAG KAr70l0V ANo TOUG KaVOVEG apaywyns
TNG YAWOOOG Yld TO CUYKEKPLUEVO N TEPUOATIKO

« H dladikaoia teppatidel 0Tav OAa TA QUAAQ TOU dEVOPOU
anoTeAoUVTAL ANO AEKTIKEG HOVADEG

* H oupBoAooelpa nou avTioToLXEL OTO OEVOPO TTOU
KATaoKeuAoaue Bpioketal dlaBalovtag Ta QUAAQ Tou
OEVOPOU ano aploTePa Npog ta decla
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<expr> :.= <expr> + <expr>
| <expr> * <expr>
| ( <expr>)
| a | b | ¢

T OUVTOKTIKA OEVOPA YIa TIC NAPAKATW EKPPATEILG
a+b (a+b) (a+ (b)) a+b*c

NMapadeiypara

* H KATAOKEUN TWV OUVTOKTIKWY OEVOPWYV €ival N OOUAELQ
TOU OUVTOKTIKOU QVAAUTH EVOG HETAYAWTTIOTH

* Ynapyxouv dl1apopol anodoTiKoi aAyoplBpoL Kat epyaleia
yla (NU)AUTOMATN KOTAOKEUN TOU OUVTAKTIKOU QvaAUTH
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TUTTIKOG OPICHOG OUVTAENG YAWO O WYV

e [0 va OplOOUHE TN OUVTAEN TWV YAWOOWV
NPOYPOAUUATIOUOU XPNOIUOMNOLOUUE YPOUUATIKEG

 H yAwooa nou opiletal anod Ha YPAUUATIKA €lval TO
OUVOAO TwV CUUBOAOCEIPWY VIO TA ONOIa N YPOUUATIKNA
LUMNOPEL va NAPAEEL CUVTAKTIKO OEVOPQ

* TIC NEPLOOOTEPEC POPEC TO OUVOAO QUTO €lval ANELPO
(NapOAO NOU N YPAUMUATIKA €ival NENEPATUEVN)

* H kaTtaokeun HAc YPAUUATIKAG YA pHa YAwooa polalel
AlyO HE NPOYPAUUATIOUO...
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MNapddeIyHa KATOOKEUNG YPOAMMATIKAG (1)

2.UvNOwce viveTal Ye Xpnon tTng TEXVIKNG “Olaipel Kal
Baoileue” (divide and conquer)

* [Mapadelypa: KATAOKEUR TNG YAWOOAC TWV ONAWOEWV TNG
Java (n otroia €ival Trapouola e autn 1ng C):
- ApPXIKA, N dNAwaOn €xeL €va ovoua TUrnou

- OTn OUVEXELD pa akoAouBia anod peTtaBANTEG nou dlaxwpilovtal pe
KOpHaTa (6nou KABe peTaBANTA HNOPEL VA NAPEL IO APXIKA TLUN)
- KOL OTO TEAOG £vVa EPWTNUATIKO (semicolon)

float a;
boolean a, b,
int a = 1, b,

Q Q
~e

1 + 2;
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Mapadelypa KATOOKEUNG YPOMMATIKAG (2)

* APXIKG ac ayvornooupe Tnv niBavn unapgn apxIKonomnTwy:
<var-decl> ::= <type-name> <declarator-list> ;

« O kKavovag yla Ta OVOUATA TWV NMPWTOYoVWwY TUNwv
(primitive types) tng Java €ivat anAouoTtaTog:

<type-name> :.:= boolean | byte | short | int
| long | char | float | double

2 Nueiwaon: 6gv naipvoupe unoywn KATAOKEUAOUEVOUG TUnoug (constructed
types): ovopata KAaoswv, ovopata dlenagwv (interfaces), kat TUNoug
NVAKWV
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MNapddeIyHa KATOOKEUNG YPOAMMATIKAG (3)

* H akoAouBia Twv petaBAnTwy nou daxwpilovtal Pe
KOUMATA £XEL WG EENG:

<declarator-list> ::= <declarator>
| <declarator> , <declarator-list>

« 'Onou ¢ava, EXoupe NPOG TO NAPOV AYVONOEL TOUG
nBavoug apxXLKonolNTEG TWV HETABANTWY
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MNapddeIyHa KATOOKEUNG YPOAMMATIKAG (4)

e OL1ONAWTEC HETABANTWY, HE N XWPIC APXIKOMOLNOELG,
opidovTtal wG:

<declarator> ::= <variable-name>
| <variable-name> = <expr>

* [0 oAOKANPEN TN Java:
- [p€nel va enttpePoupe Kat (euyn and ayKUAEG HETA TO Ovopa
TWV HETABANTWY Yla TN OAAWON TWV NIVAKWY

- [lp€nel eniong va opiocoupEe Kal T oUVTAEN TwWV apXLlKononTwy
NWVAKWV

- (Puoka BEANoUPE KAl OPLOUOUG YIa TA U TEPUATIKA OUMPBOAQ
<variable-name> Kal <expr>)
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Ti atroTeAEi AekTIK povada (token);

e 'Onola KOPUATIa TNG YAWOOOG EMAECOUPE VO BEWPOOUUE
WG KN KaTaokeualopeva ano HIKPOTEPA KOUUATIO

o MeTaBANTEG (4, J), AECEIC KAEWOWA (1 E), TEAEOTEG (==,++),
OTOBEPEG (123.4), K.AN.

* Ol YPOAUHUATIKEG NOU £XOUUE OpPIlOEL OlvOouV TN OouN TWV
PppacewvV (phrase structure): NwG TO NPOYPAUUA
KOTAOKEUAZETAL ANO MIA OEIPA AEKTIKWV HOVAOWY

« [lpEnelL eninAEov va opiooupe Kal TN AekTIKA dopn (/exical

structure). NWG eva apxeio Xwpilet

= g, e ‘ i,
RN TR
= e Sy
e S, P )
P g =4

QL OE AEKTIKEG HOVADEG

I g e
§ : r.—""‘—.
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AUO £TTIAOYEC OPICHOU TNG AEKTIKNG OOMNG

* Me La Kovn YPOUUATIK
- Ol XOpOKTNPEG €ival Ol HOVADLIKEG AEKTIKEG HOVADEG
- 2UvNBwc dev akolouBeital autA n eNAoyN: KEVA Kal oXOAL

NEPINAEKOUV QPKETA TN YPOUUATIKA KAl TNV KABLOTOUV Hn
AVAYVWOLLN

Mg CEXWPLOTEG YPAHUMUATIKEG
1. Mia nou opilel NnwG NPOKUNTOUV Ol AEKTIKEG HOVADEG ano £va
QPXEIO PE XAPAKTHPEG

* H ypappaTikr autr) ouviBwg €ival Ha KAavoVvLKK YPappaTikr (regular
grammar) Kat Xpnotonoleitat and To AeKTIKO avaAuTh (scanner)

2. Mia nou opilel nwg NPoKUNTOUV TA OUVTAKTIKA dEVOpa ano pia
OKOAOUBIO AEKTIKWV LOVADdWY
* H ypappaTikr auTtr) ouviBwg €ival Ha YPapUaTIK EAEU0EPN
oup@palopEvwy (context-free grammar) kat xpnowonoleitat anod To
OUVTOKTIKO avaAuTr) (parser)
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loTopIKEG onuelwoEig (1)

* [laAlQd, KanoleG YAWOOEC NPOYPAUUATIOHOU OE

dlaxwpllav Tn AEKTIKN ano TNV @PACTIKi douN
- TlaAlEg ekdooelg TNG Fortran kat NG Algol enEtpenav Keva o€
onolodNNOTE ONUEiI0, AKOUA KOl OTO HECO Hag AEENG KAELDI!
- AMNeG yAwooeg, n.x. n PL/I, emttpEnouv tn Xpnon AEEewv

KAEIWOIWYV WG HETABANTEG
* (To idlo oupBaivel kat otnv ML, aAAG ekei 0ev anoTteAei npOBANUA.)

 Ta napanavw
- NPOCBOETOUV BUOKOAIO OTNV AEKTLKI KOl CUVTOKTIKI avAAUCH Kal

- HEWVOUV TNV avayvwolHOTNTAa TWV NPOYPAMUATWY
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loTOpIKEG ONuEIWOEIS (2)

« Kanoleg YAWOOEG €XOUV AEKTIKN OO OTABEPNC LOPPNG

(fixed-format )—ta Keva €ival OnUAvVTIKA
- Mia evtoAn ava ypappn (n.X. tnG dlatpntng KApTag)
- Ounpwteg 7 BEoelg KABE ypauUpAG Yia TNV TapneAa (label)

* O npwTteg dlaAekTol TnG Fortran, Cobol, kat tng Basic

¢ 2XEDOV Ol NEPIOCOTEPEC MOVTEPVEC YAWOOEG €ival
eAeUBOEPNC HopWNC (free-format). Ta KEVA ayvoouvTal

- T1.x. Algol, Pascal, Java U
- MﬁleéQ d)\?\SC; (C, C++) 6lG(PépOUV z»nr e
Alyo AOyw TOU NPOENEEEPYATT e '
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AAAEG HOPPEC YPOAHUHATIKWY

 Mikpeg dlagoponolnoelc tTnG popeng Backus-Naur (BNF)
- Xpon — A = avtiywa =
- 'Oxt <> aAAa kanoto €101k font | xpon anooTPOPWY Yyla TIG

AEKTIKEG HOVADEC WOTE va cexwpilovtal EUKOAA anod TA Hn
TEPHATIKA oUMBOAA

« Enektdoelg tng poponc Backus-Naur (EBNF)

- [pboBeTOC CUUBOAIOUOG YIa TNV AnAonoinon KAnowyv Kavovwy:
* {x} unodnAwvel UNOEV N NEPIOCOTEPEG ENAVAAAYELG TOU X
* [x] unodnAwvel OTL TO X €ival NPOALPETIKO (dNAadM x | <empty>)
* () yia opadornoinon
» | onoudANOTE yla va unodnAwaoel AoV

* ANooTpoPouG YUPwW arnod TIG AEKTIKEG HOVADEC OUTWG WOTE va
cexwpidovtal and Ta napanavw PETAoOUUBOAA

* 2 UVTOKTIKQ OlayPAUUATO
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MNapadeiypata EBNF

<if-stmt> ::= if <expr> then <stmt> [else <stmt>]
<stmt-list> ::= <stmt> { ; <stmt> }

(<stmt> | <decl>) { ; (<stmt> | <decl>) }

<thing-list> ::
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2UVTOKTIKA SlaypappaTta (1)

 'EOTw OTL £XoUupe pa ypapuatikng oe EBNF

* O kKGBe Kavovac NAapAywyrnG HETATPENETAL OE LA OEPA

ano KouTl

- OpbBovywvia yia ta pn TEPUATIKA GUUBOAC
- OBAA ywa Ta TEPUATIKA CUUBOAO
- Ta napanavw evwvovTal Pe BEAN
- (IMBavwg kanotla BEAN va NapAKAUNTOUV KAMOLa and Ta KOUTLA.)

<if-stmt> ::= if <expr> then <stmt>|[ else <stmt> ]

if-stmt
—»@—' expr -

2 0vTagn Kat ZuvtoKTik AvaAluon
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2UVTOKTIKA dlaypappaTa (2)

* [MoAAanAol Kavoveg

napaywyng Xxpnotponotouv
OlaKAadwWOoeLG (branching)

* H enavaAnyn unodnAwveTtal exp

addend
HE Xpnon Bpoxwv
<exp> ..= <addend> {+ <addend>}
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Mapddeiypa dia@opeTikou cuuBoAicpuou EBNF

WhileStatement:
while ( Expression ) Statement

DoStatement:
do Statement while ( Expression) ;

ForStatement

for ( Forlnit ForUpdate

Expression

opt 7 opt 7 opt)

Statement

ano 1o Piprio 7The Java™ Language Specification, James Gosling et al.
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ATTo Tn 20vVTOEN TTPOC TN ZNMAaCIoAoyia

20vTagn Kal 2UvTakTikr) AvaAuon
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Tpeig “1000UVANES” YPOAMMOATIKES

Gl: <subexp>::= a | b | ¢ | <subexp> - <subexp>

G2: <subexp> .:= <var> - <subexp> | <var>
<var>::=a | b | c

G3. <subexp> ::= <subexp> - <var> | <var>
<var>::=a | b | ¢

« Kal ol TpEIC YPAUUATIKES opidouv Tnv dla yAwooa: TN
VYAWOOO OAWV Twv cupBoAocelpwy nou nepnappBavouv
EVa ) NEPLOCOTEPA a, b, I ¢ Ta onoia daxwpilovtal anod

eva peiov. ANAA...
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<subexp>

I

<VTK> -  <subexp>
/’\
G2 parse tree: a <vc|zr> - <Sub|axp>
b <vTr>
c
<subexp>
/’\
<subexp> - <Vf”>
(3 parse tree: <su b| exp> - <v|ar> c
<vc|zr> b
a

2.UvTagn Kair 2uvtakTik AvaAuon
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MNaTi €ival onUAVTIKA Ta OUVTOKTIKA OEVOpQ;

e O€AoupE n OOUN TOU OUVTOKTIKOU OEVOPOU Va
avTikatonTpilel TN onuacoloAoyia TnG oupBoAooelpag
NOU AVTLNPOOWNEUEL

e AUTO KAveL TO OXEOLAOMO TNG YAWOOOG o OUCKOAO:
- eVOLAPEPOUOOTE YIa TN OOUN TOU KABE CUVTAKTIKOU OEVOPOU
- OXL povo yla tn oupBolooelpd Twv UAAWY ToU

Ta OUVTAKTIKG OEVOPA €lval TO HEPOG MOU N oUVTOEN
apxidel va ouvavTa Tn onpacloAoyia Twv YAWoowvV
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TeAeoTéG (Operators)

e TEAEOTEC XPNOIONOLOUVTAL YIO AEITOUPYIEG MOV yivovTal
guxva, n.X. npoobean, agpaipean, NOAAANAACIACUO, ...

* O 0poG TEAEOTNC AVAPEPETAL TOOO OTN AEKTIKN pHovada
(N.X. +, *) 000 KAl OTN AElTOUpPYia AUt KB’ auTn

- Movadlaiol TEAEOTEG dEXOVTAL Eva Oplopa: -1
- Aualikol TEAEOTEG dEXOovVTAL U0 opiopaTa: 1+2
- Tpladlkoi TEAEOTEG dEXOVTAL Tpia opiopaTa: a?b:c

* 2TIG NEPLOOOTEPEG YAWOOEG
- O1duadikoi TEAEOTEG ypagovTal o€ infix pop®@r): n.x. 1+2

- Ot povadlaiol TeAeoTEG YpagovTal o€ prefix (-2) ) o€ postfix
HopQn (i++)
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MpotepaidTNTA (Precedence) TeEAEOTWV

 'EOoTw n ypoppatikl G4: ¢ 'Eva OUVTOKTIKO OEVOPO

<exp> ::= <exp> + <exp> yla tn oupoAooelpa
* ,
| e o @iee a+b*c cival To
| ( <exp>)
<exp> * <exp>

/y\ |

<exp> + <exp> c
| |
a b

e 2TO OEVOPO AUTO N NPOCOeoN yiveTal npv and Tov

NOAAQMAQOLAOMO, KATL NOU OEV €ival O€ appovia HE TIG
OUVNOEIC NPOTEPAIOTNTEG TWV TEAEOTWYV + KAl *

2 0vTagn Kat ZuvtoKTik AvaAluon
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MpoTeEPAIOTNTA TEAECTWY OTN YPOUAMUMOATIKA

e [0 va €XOULE TN OWOTI NPOTEPALOTNTA TEAECTWV,
aAAaloupEe TN YPAUUATIKN HE TETOLO TPOMNO WOTE O
TEAEOTNG UE TNV HEYAAUTEPN NPOTEPALOTNTA VA
KATAANYEL ‘MO KATW” OTO CUVTAKTLKO OEVOPO

GS5: <exp> ::= <exp> + <exp> | <mulexp>
<mulexp> ::= <mulexp> * <mulexp>
| ( <exp>)

| a | b | ¢
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MNapadeiypaTa TTPOTEPAIOTNTAS TEAECTWV

« C (15 enineda npoTeEPAIOTNTAGC—NAPA NOAAQ;)
a=b<c? *p+Db*c:1<<d ()
« Pascal (5 enineda—0ox1 apKeTQ;)
a <= 0 or 100 <= a 2VVTOKTIKO AdOog!

« Smalltalk (1 eninedo yla 0Aoug Toug dUADIKOUG TEAEOTEQG)

a + b * c
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2UVTOKTIKO OEVOPO HE CWOTH TTPOTEPAIOTNTA

<éexp >

S

<exp> + <exp>

G5 parse tree:  <mulexp> <mulexp >

a <mui£ ’>mulexp>
| |

b c

H ypappatikn G5 napayel povo auto 1o 0EvOPO Yo a+b*c
Avayvwpilel Tnv idla yYAwooa pe tn G4, aAAa dev napayel
NAEov OEVOPA E AABOC NPOTEPAIOTNTA TEAEOTWV
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[MpocoeTaipioTIKOTNTA (associativity) TeEAeoTWYV

<exp> <exp>
/’\ /’\
<exp> <exp> <exp> <exp>
/'\ /'\
<mu:lexp> <exp> <exp> <exp> <exp> <mu|lexp>
a < mu:lex D> < mu:lexp> < mu:lexp> < mu:lex D> c
b c a b

H ypappatikn G5 napayel Ta napanavw 0£vopa yla a+b+c

To npwTto anod auta dev avtikatonTpiel TN ouvnon
NPOCETALPIOTIKOTNTA TOU TEAEOTN +
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MPOCETAIPIOTIKOTNTA TEAECTWV

« 'ExXOUuV XpnopotnTa 6tav n oslpa tng anotipnong ogv
KaBopildeTal ano NapevOETELC N NPOTEPALOTNTA TEAEOTWV

 OLaploTePA NPOCETAIPLOTIKOL TEAEOTEC OpadONolouV ano
aploTEPA NPOC Ta OECIA: a+b+c+d = ((a+b)+c)+d

e OL0€ELA NPOCETAIPLOTIKOL TEAEOTEG opadonolouy ano
OECIA NPOC TA APLOTEPA: a+b+c+d = a+ (b+(c+d))

* 2TIC NEPLOOCOTEPEC YAWOOEG, Ol NEPLOCOTEPOL TEAEOTEG
elval aplotePA NPOCETALPIOTIKOL, OGAAG UNAPYXOUV KOl
ECALPETELG
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MNapadeiyyaTa TTPOCETAIPICTIKOTNTOG

- C
a<<b<<c — TEAECTEC VAL OPIGTEPL TPOGETALPIGTIKOL
a=b=0 — 0€EL8 TPOGETAUPIGTIKOG (avABeon)
« ML
3-2-1 — TEAEGTEG EIVOL OPIGTEPA TPOCETALPIGTIKOL
1::2::nil — 0e€ld TPOCETAPIGTIKOC (KATACKELT AMOTOG)
* Fortran
a/b*c — TEAECTEC VAL OPIGTEPL TPOGETALPIGTIKOL
a**b**c — 0€EL8 TPOGETAUPIGTIKOS (DY®OT 6E dVVOUN)
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NMPOCETAIPIOTIKOTNTA OTN YPOMMATIKI

G5: <exp> ::= <exp> + <exp> | <mulexp>
<mulexp> ::= <mulexp> * <mulexp>
| ( <exp>)

| a | b | e

* [0 va dlopBwooupe To NPOBANUA, TPONOMOIOUUE TN
VPOAMUATIKA WOTE VA KAVOUUE OEVOPA LIE TEAEOTEG + VO
LEYAAWVOUV MPOG Ta aAploTEPA (NapOHoLd yIa TOV *)

G6: <exp> ::= <exp> + <mulexp> | <mulexp>
<mulexp> :.= <mulexp> * <rootexp> | <rootexp>
<rootexp> ::= ( <exp> )

| a | b | c
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AévOpoO PE CWOTN TTPOCETAIPICTIKOTNTA

<exp>
/I\
<exp> + <mu|lexp>
/I\
<exp> + <mulexp> <r00|texp>
<mulexp> <r00:texp> C
<rootexp> b

a
H ypappatikn G6 napayel povo auto 1o 0EvOPO YIa a+b+c
[Mapayel TV idla YAwooa pe tn G5, aAAG dev napayel
NAEoV OEVOPA UE AABOC NPOCETAIPIOTIKOTNTA TEAEOTWV
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Aipopoupevn eppnveia (ambiguity)

H ypappatik G4 ival dipopoupevn (ambiguous):
NAPAYEL NEPLOCOTEPA ANO €VA CUVTAKTIKA OEVOPA VIO
NV idla oupBoAocelpad

Opwcg n end1opbwaon Twv NPOBANHATWY NMPOTEPAIOTNTAG
KAL MPOCETALPIOTIKOTNTAG TWV TEAECTWYV ECAPAVIOE OAN
TNV Q0APELQ OTN CUYKEKPIUEVN YPOAUMOTLKA

AuUTO eival eNBupNTO: TO CUVTAKTIKO OEVOPO UNOdNAWVEL
TN oNUOCLOAoYia TOU NPOYPAUUATOC Kal O BEAOULE
QuTA va €ivatl d1popoupEeEVN

Opwg unapyouv Kat GAAOL AOYOL NOU HIa YPOUUATLKA €ival
OLPOPOUHEVN, OXL LOVO AOYOL OXETIKOL UE TOUG TEAEOTEG
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To TpoRANnUa TOU “EekpEpaocTOU else”

<stmt> ::= <if-stmt> | s1 | s2
<if-stmt> ::= if <expr> then <stmt> else <stmt>
| 1f <expr> then <stmt>
<expr> ::=el | e2

* H ypaupatikr autr) eivat dlpopoupevn wg nPog To
“tekpepaoTo else” (“dangling-else ambiguity”).
 H napakdtw evtoAn

i1f el then 1f e2 then sl else s2

£€XEL OUO OUVTOKTIKA OEVOPQ
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<if-stmt>

if <exp> then <stmt> else <stmt>
| / |
el <if-stmt> s 2
if <ex|p> then <st|mt>
e2 sl ] ]
OL nePLOOOTEPEG YAWOOEG
nou €Xouv auTo To NPOLANHa
<if-stmt> EMNAEYOUV TO KATW OUVTAKTIKO
OEVOPO: TO else MNNYAIVEL PE TO
if <exp> then <stmt> , ,
| KOVTIVOTEPO ATAIPIOOTO then
el <if-stmt>
if <exp|> then <Stl”|l1t> else <st|mt>
e2 sl s2
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A16pBwon Tou TrpoARuaTog (1)

| if <expr> then <stimt>
<expr> ::=el | e2

e O&Noupe va enialloupe OTL €AV AUTO eNeKTABOEL O€ Eva
if, TOTE TO i £ NpEneL ON va €XeL TO OIKO TOU else.

[MpwTa, dnUIOUPYOUUE EVA VEO U TEPUATIKO <full-stmt>
Nou Napayel OAEC TIGC EVTOAEC NOU NAPAYOVTAL ano TO
<stmt>, oA\ anayopeuel TIGC 1 £ EVTOAEG XWPIC else

<full-stmt> ::= <full-if> | s1 | s2
<full-if> ::= i£ <expr> then <full-stmt> else <full-stmt>
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A16pBwon Tou TTpoBARMOTOG (2)

e MeTa XpNOLHONOIOUKE TO VEO N TEPHATIKO EOW

<stmt> ::= <if-stmt> | s1 | 82 . .
<if-stmt> ::= :.f <expr> thent <full stmt> else <stmt>

<expr> ::=el | e2

 To anoTEAeoua eival OTL N NAPANAVW YPOUUATIKA HNOPEL
Va TALPLACEL EVa else HE €va i £ POVO OTAV OAA TO
KOVTIVQ i £ €xouv On KAnolo else wg TAiplL TOUG.
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Twpa TTAPAYOUHE MOVO TO OCUVTOKTIKO OEVOPO

%ﬂf%
if < e)Tp> then /<Stmt>
el <if-stmt>

if <exp> then <full-stmt> else <stmt>

e2 sl s2
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—EKpENOAOTA else Kal avayvwoIgoTnTa

e AlopBwoape TN YPOAUUATIKA, GAAQ...

 To npoBAnuUa oTn YPOUUATIKA avTikaTtonTtpilel KAnolo
NnPOBANUa 0TN YAwooa, TNV onola dsv aAAAEapE

M akohoubia ano if-then-else OV £ival EUKOAQ
AVAYVWOln, 0IKA €AV KANolwa ano Ta else Asinouv

int a=0; . ] ,
if (0==0) ola €ival N TIA ToU a

if (0==1) a=17; HETA TNV EKTEAEON TOU
else a=42; NPOYPAUHUATOG;
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KaAuUTepa OTUA TTPOYPOUMOATIOMOU

int a=0;

if (0==0) oy | ] ’
if (0==1) a=17; AAUTEPO. OWAOTH OTOLXLlON

else a=42;

int a=0;

if. (0==0) { AKOMO KOAUTEPO: N XpNnon
1f (0==1) a=17; pn)ok deixvel kabBapd T

} else a=42; dopn ToU KWOIKA
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TAWOOEG XWPIC CeKPENOOTA else

* Mepikeg yAwooeg opidouv Ta if-then-else e TPOMO
TETOIO NOU va €NPBAAAEL TN CAPAVELD OTN XProN TOUG

« H Algol dev enttpenel pEoa oto then va apxidel apeoa

KAMolo aAAo if
- (aAAG punopei va apxidel Eva HNAoK e €va GANO 1if£)

 H Algol 68 eniBaAAel og KGBe if va TepuaTtieTal HE Eva
fi (undpyxouv €niong do-od Kal case-esac)

 H Ada eniBaiAel og kKGBe if va TeppaTtideTal pe va

end 1f
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rpappaTIKA VIO OAGKANPN TN YAWC OO

o KdaBe peaMoOTIK YAWOOO NMEPLEXEL MOANG LN TEPUATIKA
oupoAa

« EWOKa €av ano Tn YPAUUATIKI €XEL ECAAEPOEL N acAPela

* Ta ennAgov pn TEPUATIKA KaBopi{ouv ToV TPOMO HE TOV
Onoio NPOKUNTEL Eva HOVAOIKO OUVTAKTIKO OEVOPO

¢ 'OTOV KOTOOKEUOOTEL TO OUVTOKTIKO OEVOPO, TA ENMAEOV
LN TEPUATIKA OEV £XOUV KAMOLA XPNOUOTNTA NAEOV

* OtuAonolnoelg Twv YAwoowv ouvBwg anobnkeuouv pia
OUVENTUYHEVN HOPPI TOU OUVTOKTIKOU OEVOPOU, N onoia
ovopadeTal a@nPNHEVO CUVTAKTIKO OEVOPO
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2VYKEKPIUEVO COVTOKTIKO OEVOPO

<exp>
<exp> + <mulexp>
<rootexp>
<exp> + <mulexp> |
<mulexp> <rootexp> c
+
<rootexp> b
a
+ c
a b

Apnpnuevo GoVTaKTIKO 0EVOPO
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2UMUTTEPOAOCHATIKA

e [0 TOV OPLOUO TOU OUVTAKTIKOU (KOl OXL povo!) twv

YAWOOWV NMPOYPAHUUATIOHOU XPNOLUOMNOIOUUE YPOAUUATIKEG

* OLypappatikeg opidouv

TO NOLla €ival TA ENTPENTA MPOYPAUMATA LG YAWOOAG, OAAG KOl
TO OUVTOKTIKO OEVOPO VIO auTA Ta NPoypAppaTa

TO OEVOPO HE TN OEIPA TOU OpPIleL TN OEIPA EKTEAECNC TWV EVTOAWV
KOl KOTA OUVENELO CUVEICPEPEL OTOV OPLOUO TG ONUacLoAoyiag

* YNApXEL LOXUpN OUVOEON UETAEU Bewpiag KaL NpAgNG

AUO YPAUUATIKEG, OUO PEPN TOU HETAYAWTTLOTH) (compiler)

2 Nueiwon: Yndpxouv npoypAuUaTa, YEVVATPLIEG CUVTAKTIKWY
aQvaAuUTwV (parser generators), Nou HNopouv va dnpioupynoouv
QUTOMOTA TOV KWALKA TOU AEKTIKOU KOl TOU CUVTOKTIKOU QVAAUTH
ano TN YPOUUATIKA Hag YAWoOoaG
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