20vtagn & Zuvtaktik AvadAuon

Rene Magritte, Le Seize Septembre

Kwothg Zaywvag <kostis@cs.ntua.gr>

Mia ypappaTikn yia Ta AyyAikda

M npdétaon anoteAeital

qn() Ha OUCLOOTIKN @PAan, <S> 1= <NP> <V> <NP>
£V PRHA, KAl Y0 OUCLAOTIKA

(ppaon

M ouclaoTiki @pdcn

anoteheitat and va apBpo  <NP> 1= <A> <N>

KOl £V0 OUCLAOTIKO

Pruata givat Ta €§AG... <V>::= loves | hates | eats
ApBpa eival Ta €ENG... <A>::=a| the

Ouol00TIKG €ival T EENAG... <> == dog | cat | rat
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Mwg douAeglel gia ypOuUATIKEA

FpOapMATIKA Yia ApIOUNTIKEG EKPPACEIG

* M ypappatiki gival €va cUvoAo Kavovwy nou opidouv
TO NWG KATAOKEUAJETAL £Va CUVTAKTIKG SEvEpo

* Zekwvape Balovtag To <S> otn pida Tou dEvdpou

* OLKavoveg TNG YPAUUATIKAG AEVE NWG PNOPOULE VA
npooBeéooupe Nadld o€ kABe onpueio Tou dEvdpou

* lNa nopddeypa, o kavovag

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

€€l OTL UNopPOoUPE va NPoaBEcoupEe KOUPBOUG <NP>, <V>,
kal <NP>, pe autr) Tn oglpd, wg nawdid Tou képBou <S>
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<expr> ::= <expr> + <expr>
| <expr> > <expr>
| C <expr>)
lalblec

* M aplOpunTIKN €K@pacn pnopei va gival
- TOo GBpolopa dU0 GAAWV EKPPATEWY, A
- TO yIvopevo dU0 ekQPATEWY, M
- K €KQpaan nou nepikAeieTal and napevOEaelg, 1
- kanowa and TG peTapAnTtég a, b, Ac
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ZUVTOKTIKO 8évdpo

ZUOCTATIKA JI0G YPOUMATIKAG

<expr>
(<expr>)

<expr> * <expr>

<expr>) c

<expr> + <expr>

| |
a b
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aprcd ctppoo — /<S> i= NP> <V> <NP>

KovOvog \
TOPOYOYNG S

i <Vv>:iz"loves | hates|eats,
UM TEPLATIKG | <A> 1= a | the

cuppolra

h

'<N>'::=dog | cat | rat .~

TEPUOTIKA cOUBOA /
(Aektikég Lovadeg)
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Opiop6g ypapuatTikwy o€ poper Backus-Naur

* M ypappatiki og popen Backus-Naur anoteleital anéd

- 'Eva ouvolo and AeKTIKEG povadeg (tokens)
¢ JUPPOAOCEIPEG MOU ANOTEAOUV TO HIKPOTEPA ASIAIPETA KOUUATIO
TNG oUVTAENG TOU NPOYPAUHATOG
- 'Eva ouvolo and pn Teppatikd oUpBoAa (non-terminals)

* Zuppolooelpég nou eykAeiovTal o€ ayKUAEG, n.x. <NP>, kat
QAVTINPOOWNEUOUV KOUHATIA TOU CUVTAKTIKOU TNG YAWOOOG

* Ag oUVaVTIOUVTOL OTO NPOYPAUHA, GANG gival gUpBoAa nou
BpiokovTal 0To apIOTEPO HEPOG KAMOWWY KAVOVWY TNG YPOHUUATIKAG

- To apxixé aupBoAo (start symbol) Tng ypappoTikig

* 'Eva ouyKkeKPIUEVO pn TEPUATIKG oUPPBOAO Nou anoTeAei Tn pia Tou
OUVTOKTIKOU S€vpou yia KABe anodekto and Tn yAwood nNpoypappa

- 'Eva ouvolo ané kavéveg napaywyiig (production rules)
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Kavéveg rapaywyng

*  OLKavoveg napaywyng xpnotonoouvTal yia tnv
KOTAOKEUI TOU CUVTOKTIKOU O€vOpou
+ Kdbe kavovag €xel tn popen A ::= A

- To aploTtepd pépog A anoteleital anod €va pn TEPUATIKO oUpBoAo

- To de&i pépog A eival pa akoAouBia and TEPHATIKA (AEKTIKEG
HOVABEG) Kal pn TEPUATIKG GUPBOAT

+ Kdbe kavovag npoadlopilel Evav mbavo Tpono
KOTAOKEUNG TOU GUVTAKTIKOU UNod£vopou nou

- €Xel WG pia TOU TO UN TEPHATIKO CUUPBOAO OTO OpPLOTEPO PEPOG A
Tou Kavéva Kat

- WG NAWdd autAG TNG Pifag (KE TNV Bl Oelpd EPPAVIONG) EXEL TA
oupPola oto deki pépog A Tou Kavova
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EmiAoyég oTn ypA®@L TWV KAVOVWYV TTApaywyng

+ 'Otav unapxouv NEPIOCOTEPOL AN £VAG KAVOVEG
napaywyng e To idlo aplatepd HEPOG, HNOPOULE VO
KAVOUHE XPAON TNG NAPOKATW CUVTOHOYPAQPIag

» 2tn BNF ypappatiki pnopoUpe va SWOOUE TO aploTepd
HEPOG, TO BlOXWPLOTH ::=, Kal HETA o akoAouBia and
Ot LG peEpn Nou dlaywpifovtal and To €10IKO cUPOAO |

* O 000 YPOUUOTIKEG €ival (BlEG  <expr> ::= <expr> + <expr>

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

<expr> ::= <expr> + <expr>
<expr> ::= ( <expr>)

| <expr> * <expr>

Kavéveg rapaywynig Tou Kevou

* To €10KO PN TEPUATIKO <empty> xpnollonoleital o
NeEPNTWOELG Nou BEAoUPE KANOLOG Kavovag va pnv
napdyet tinota

* lNa nopddelypa, ol NOpaKATW Kavoveg opifouv Tn dopn
if-then Twv neplocoTépwy YAWOoWv, n onoia entTpénel
TNV Unapgn evog npoatpetikou else

<if-stmt> ::= if <expr> then <stmt> <else-part>
<else-part> ::= else <stmt> | <empty>

| C <expr>) <expr> = a
lalb]c <expr>:= b
<expr> = C
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Kataokeu OUVTOKTIKWY dévipwyv Mapadeiypara

» ApxiCoupe Tnv KaTaokeun Bafovtag To apXko cUPBoOAO
TNG YPOMUUATIKAG TN pifa Tou dEvOpou

* MpoaBeToupe nadid o KABE PN TEPUATIKO CUMBOAO,
XPNOWONOWVTAG Kdriotov and ToUG KavoveG napaywyric
TNG YAWOOOG VIO TO OUYKEKPIUEVO LN TEPUATIKO

* H dwdkaaia teppatidel 6tav 6Aa Ta @UANa Tou dEVOPOU
anoTeAoUVTaL And AEKTIKEG HOVADEG

* H oupBorooelpd nou avtioTolxei 0To d€vOpo BpiokeTal
dlapadovtag Ta GUAAa Tou BEVOpoU and aploTePE NPOG
Ta 0egLd
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* Ta CUVTAKTIKG OEvVOPA YA TIG NAPAKATW EKPPACELG
atb (atb) (a+(b)) a*b+c

* H Kataokeun Twv CUVTOKTIKWY dEVOPWYV givarl n SoUuleld
TOU GUVTAKTIKOU QVAAUTK) €VOG HETAYAWTTIOTH

* Yndpxouv didgpopot anodoTikoi aAydplBuol kal epyalieia
V1O NUAUTOUATH KATOOKEUR TOU OUVTOKTIKOU QVOAUTH
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OpIop6g YAwoowv

» Ta va opicoupe TN oUvTAgn TWv YAWOOWV
NPOYPAUUOTIOHOU XPNOLUONOOUUE YPOAUHATIKEG

* H yAwooa nou opidetat and pia YpapUaTIKA gival TO
OUVOAO TWV CULBOAOCEIPWY YA TA OMOIa N YPOMLATIKA
pnopei va napdgel ouvTakTIKG SEvdpa

* TG nePLOTOTEPEG YOPEG TO GUVOAO AUTO €ival Anepo
(napdAo nou n yPOUHATIKA €ival NENEPACUEVN)

* H kataokeun pag YPAUUOTIKAG YA Ja YAWOoO PoLadel
Alyo pe NpoypapaTIONO. ..
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Mapddelypa KATAOKEURG YPAMMATIKAG (1)

2uvNnBwg yiveTal pe XpAon TNG TEXVIKAG “Olaipel Kal
Baoileue” (divide and conquer)

* Mapdadelypa: KOTAOKEUN TNG YAWOOAG TWV SNAWCEWY TNG
Java:
- apxlkd, n dnAwon €xel éva évopa tunou
- OTn ouvéxela pia akohoubia and peTafANTEG nou dlaxwpiovtal e
KOUHOTO (6Mou KABe PeTaBANTH Hnopei va NApEeL pia apxIkA TIn)
- Kal oTo TENOG €va EpWTNHATIKO (semicolon)

float a;
boolean a, b, c;
inta=1, b, c =1 + 2;
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Mapddelypa KATAOKEUNG YPAMMATIKAG (2)

* ApxIKG ag ayvorjooupe Tnv niBavh Unapgn apxKononTwy:
<var-decl> ::= <type-name> <declarator-list> ;
* O Kavovag ylo Ta OVOUATA TwV NPWTOYOVWY TUNWV
(primitive types) eival anAouotatog:

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

Znueiwon: dev naipvoupe undyn KATAoKEUAOHEVOUG TUNOUG (constructed
types): ovopata KAGogwv, ovopata dlenagwv (interfaces), kat Tinoug
NvaKwv
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Mapddelypa KATAOKEUNG YPAMHATIKAG (3)

* H akohouBia Twv petaAntwy nou diaxwpifovTal pe
KOMHOTO €XEL WG EENG:

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

* 'Onou &avd, £xoupe NPOG TO NAPOV AYVONOEL TOUG
niBavoug apxLKononTEG TwV HETABANTWY
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Mapddelypa KATAOKEUNG YPAMMATIKAG (4)

* O1ONAWTEG PETABANTWY, LE I XWPIG apXIKONOWATELS,
opifovtal wg:

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

» [Na oA6kAnpn tn Java:
- NMpénelva enitpéyoupe kat {elyn and aykUAEG PHETA TO Gvoua
TWV PETARANTWYV Yia TN dAAWON TwV NVAKWY
- MMpénel eniong va opicoupe Kat Tn oUVTAgn TWV APXIKONONTWY
NIVAKWV

- (Puakd BENoupE Kal OpLOOUG YIa TA UN TEPHATIKG CUUBOAT
<variable-name> kat <expr>)
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Ti atroteAei AeKTIKA povada;

» 'Onola KOPUATIO TNG YAWOOAG EMAEEOULE va BEwPrCOULE
WG pn Kataokeuagopeva and HIKpOTEPA KOPUATIO

* MeTaBAnTEG (1), Ae€elg KAeWOWa (1 T), TEAEOTEG (==,++),
oTaBepéG (123 .4), K.AN.

* Ol YPOUHATIKEG MOU £XOUKE opiagel divouv Tn douA Twv
@pacewv (phrase structure): Nwg TO NPOYPAULA
KaTaokeuadetal and pia oelpd AEKTIKWY HOVAdWY

» [MpéneL emnA€ov va opicoupe Kal Tn AeKTIKN doun (/exical

structure): Nwg €va apxeio xwpiletal 0e AEKTIKEG HOVADEG

L o

= S h
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Auvo gmmIAoyég opIopOU TNG AeKTIKAG SOUNAG

* Mg pa Ko YPOUHaTIKA
- Ol XapakTAPEG €ival ol LOVADIKEG AEKTIKEG HOVADEG

- ZuvnBwg dev akoAouBeital auTr) n eNAoyr): KEVA KaL aXOAa
NEPNAEKOUV OPKETA TN YPOAHHUATIKA KAl TNV KaBloTtolv pn
QAVAYVWOLLN

* Me EEXWPLOTEG YPAUUATIKEG

1. Mia nou opidel nwg NPoKUNTOUV Ol AEKTIKEG HOVADEG and éva

apxeio pe XapaAKTAPES
* H ypopuaTiki auTh oUVABWG €ival pia KAVOVIKA YPOUUATIKY (regular
grammar) kat xpnotpornoleitatl anoé To AexTikd avaAuTr) (scanner)

2. Mia nou opiel nwg NPOKUNTOUV TO GUVTAKTIKA d€vdpa and pia
aKoAoUBia AEKTIKWY pHOVAdWY
* H ypoppaTIKA auTh oUVABWG €ival pia YpappaTIKA EAeUBepn
oupgpalopévwy (context-free grammar) kat xpnowonoteitat ané To
OUVTAKTIKO avaAuTH (parser)
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loTopikég onpeiwoeig (1)

* Mahg, kanoleg YAWOOeG NPOYPAUUOTIONOU O€
Slaywptfav Tn AEKTIKA and Tnv @PacTIK dopn

- TMah€g ekdooelg Tng Fortran kat Tng Algol enéTpenav keva oe
0onolodnAMNoTe ONUEio, KOO Kal 0TO HECO aG AEENG KAELDI!
- AM\eg yAwooeg, n.x. n PL/I, enttpénouv Tn xprRon Aégewv
KAEWOWY WG HETABANTEG
* (To ido oupBaivel kat otnv ML, aAAd kel dev anotelei npdBANUa.)

* Ta napandvw

- NPocBETouV BUCKOAIO OTNV AEKTIKA KOl CUVTAKTLKF avaAuon Kat
- HEWVOUV TNV QVOYVWOIHOTNTA TWV NPOYPAUUATWY
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loTopikég onueiwoEig (2)

+ Kdanoleg yAwooeg £xouv AeKTIKi} Sopr otadepiic Hopeig
(fixed-format )—ta kevd gival onuavTika
- Mia evtoAf avd ypappn (n.X. TG SATPNTNG KAPTAG)
- Ounpwteg 7 B€oe1g KABE ypappng yia Tnv TapnéAa (label)

* Ounpwteg didAekTol TnG Fortran, Cobol, kal Thg Basic

* ZXedOV 0L NEPLOCOTEPEG HOVTEPVEG YAWOOEG Eival

€AeU0ePNG HopYPIig (free-format ): Ta kevd ayvoolvTal

e i O BAPSESTRAOE e W

- T.x. Algol, Pascal, Java
- Meplkég GMeg (C, C++) BlaQEpouy
Aiyo AOyw Tou nNpoenegepyaoTr
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AAAEG HOPPEG YPAUHATIKWV

* Mikpég dlagoponolnoelg Tng popeng Backus-Naur (BNF)
- XpAon — i = avtiyla =
- 'OxL <> aAAd kanoto €101KO font A xprion anooTpoPwy yia TIG
AEKTIKEG HOVAdEG WOTE Va EexwpifovTal EUKOAT and Ta Un
TEPHATIKA OUUBOAT

» Enektdoelg tng poperg Backus-Naur (EBNF)

- Mp6oBeT0g CUUBOAIOHOG Yia TNV AnAonoinon KANowyY Kavovwy:
* {x} unOdNAWVEL PNdEV ) NEPIOTOTEPEG ENAVAAAYELG TOU X
* [x] unodnAwvet 6Tt TO X gival NPoalPeTIKS (dNAAdA X | <empty>)
* () yia opadonoinon
* | onoudnnoTe yla va unodnAwoel entoyn
* AnooTpo@oug yUpw and TIG AeKTIKEG HOVADEG OUTWG WOTE VA
gexwpiovrtal and Ta napandvw PeTacUUBoAd

*  ZUVTAKTIKA Slaypdppata
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Mapadsiypara EBNF

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

<thing-list> ::= { (<stmt> | <declaration>) ;}
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ZUVTOAKTIKA Slaypdpupara (1)

* 'EoTw OTL £X0UpE a ypaupaTikh o EBNF

* O KdGBe kavovag Napaywyng HETOTPENETAL OE UIa OELpd
ano KouTld
- OpBoywvia yia Ta pn TEPUATIKE cUpBOAa
- OBAA ya Ta TEPHATIKA GUpBOAG
- Ta napandvw gvivovTal pe BEAN
- (MBavwg kanota BEAN va NapakGUNTouv KAMowa and Ta KouTid.)

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

LG (Eheny— st} e¥se—{sini)
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ZUVTOKTIKA Slaypdupara (2)

» [MoAAanAoi kavéveg
napaywyng xpnotonotouv
dlakhadwoelg (branching)

exp

* H enavadAnyn unodnAwveTat exp -
, . addend

HE Xprion Bpoxwv H
<exp> ::= <addend> {+ <addend>} °
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Mapadsiypa diagopeTikol cupfoAiopou EBNF

WhileStatement.
while ( Expression ) Statement

DoStatement.
do Statement while (Expression);

ForStatement.
for (Forlnit,, ; Expression

Statement

ForUpdate,,)

opt >

ané 1o BBAio The Java™ Language Specification, James Gosling et al.

SOvTagn Kat ZUVTaKTIKI AvaAuon 26

Ao Tn ZovTagn mpog Tn ZnuacioAoyia

Tpeig “10000VaNEG” YPOAMMATIKES

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

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

G3: <subexp> ::= <subexp> - <var> | <var>
<var>::=a | b | c

» Kat ol Tpelg ypappaTikEG opifouv Tnyv idla yAwooa: th
yAwooa 6Awv Twv cupBolooelpwy nou nepNapfavouv
€va f neplocoTepa a, b, ] ¢ Ta onoia daxwpifovral and
€va peiov. ANAG...
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<subexp> MNari gival onuavTiké T CUVTAKTIKG dévdpa;
<var> - <subexp>
* ©@¢Aoupe n dopr TOU CUVTOKTIKOU O€vOpou va
G2parse tree: g 0% - <subexp> i i i
| avtikatonTpidel Tn onupacloloyia TNG cupBoAoaelpdg
b <var> MoU avTINPOoWEUEL
c * AuTo Kdvel To oxedlaopd TnNG YAWooag no OUCKOAO:
<subexp> - evOlOQEPOHOOTE yIa TN dopr TOU KABE CUVTOKTIKOU dEVOPOU
- OXl HOVO yla TNV CUPBOAOCELPE TwV QUAAWY TOU
<subexp> - <v|ar>
G3 tree: [ s . . .
PASeUee: <subexp> - <var>  C Ta OUVTOKTIKG SEvSpa ival To PEPOG Mou n oUVTAEn
<var b apxifel va ouvavtd Tn onpacloAoyia Twv YAwoowv
a
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TeAeoTég (operators)

MpotepaidTnTa (precedence) TeAeOTWV

» TeAeOTEG XPNOWONOLOUVTAL VIO AEITOUPYIEG NOU yivovTal
ouxvd, n.x. npéabeaon, agaipeon, NOAAANAACLAGHO, ...
* O 6pog TEAEOTNG avaPEPETAL TOOO OTN AEKTIKI povada
(n.x. +, *) 600 Kal TN AetToupyia auth Kad’ auth
- Movadiaiol Teheatég d€xovTal éva oplopa: -1
- Auadikoi teAeoTég dEXovTaL BUO opiopaTa: 1+2
- Tpwdikol TeAeoTég dEXovTaL Tpia opiouata: a?b:c
* XTIG NEPLOOOTEPEG YAWOOEG
- Otduadikoi TeEAeOTEG YpagovTal o€ infix popeA: n.x. 1+2

- Ot povadiaiol TeAeoTEG YpdgovTal o€ prefix (-2) i oe postfix
Hoper (i++)
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* 'Eotw n ypappatikil G4:  + 'Eva GUVTAKTIKO O€vOpOo
<exp> ::= <exp> + <exp>
| <exp> * <exp>

yla Tn cupBoAooelpd
a+b*c eivaito

I € <exp>)
lalblec P
<exp> * <exp>
<exp> + <exp> C
a b

* 2710 0€VOpPO auTO N NpdaBean yivetal npv and tov
noAAanAaclacpd, KATL nou dev €ival o€ appovia pE TIG
OUVABELG NPOTEPAIOTNTEG TWV TEAEOTWV + KaL *
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MpoTepaldTNTA TEAEOTWYV OTN YPAUMATIKA

Mapadeiypata TPOTEPAIOTNTAG TEAEOTWV

» Ma va €xoupe TN OWoTA NPOTEPALOTNTA TEAECTWY,
OaAAGCOUE TN YPOAUHATIKE HE TETOLO TPOMNO WOTE O
TENEOTNG PE TNV PEYOAUTEPN NPOTEPALOTNTA VA
KOTOAAYEL “N0 KATW” OTO CUVTAKTIKO OEVOPO

GS5: <exp> :i= <exp> + <exp> | <mulexp>
<mulexp> ::= <mulexp> * <mulexp>
| C <exp>)
lalb]c
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* C (15 enineda npotepAOTNTAG—NAPA NOAAG;)
a=b<c?*p+b*c:1<<dO
» Pascal (5 enineda—o0x1 apKeTA;)
a <= 0 or 100 <= a TuvTaKTIKO AdOoc!
+ Smalltalk (1 eninedo yia 6Aoug Toug dUAdIKOUG TEAEOTEG)

a+b=*c
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ZUVTOKTIKO BEVOPO E CWOTH TTPOTEPAIOTNTA

MpoosTaipioTIKOTNTA (associativity) TeEAeoTwV

<eXp>

<exp> + <exp>

G5 parse tree: <mutexp> <mulexp>

| I/L\

a  <mulexp> * <mulexp>
| |
b c

H ypappatiki G5 napdayet povo auto 1o 0€vdpo yia a+b*c.
Avayvwpilel Tnv idla yAwooa pe tn G4, aAld dev napayel
nA&ov dEvOpa pe AABOG NPOTEPAIOTNTA TEAEGTWV.
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<exp> <exp>
<exp> +  <exp> <exp> + <exp>
<mu|lexp> <exp> +  <exp> <exp> +  <exp> <mulexp>
a <mulexp> <mulexp> <mulexp> <mulexp> c
b c a b

* H ypappatiki G5 napdayel ta napanavw d€vdpa yla
a+b+c. To npwto and autd dev avtikatonTpifel Tn
OUVABN NPOCETAIPIOTIKOTNTA TOU TEAEDTH +.
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MPooeTAIPIOTIKOTNTA TEAECTWV

MapadeiypaTa TPOOETAIPICTIKOTNTAG

» 'EXouv XpnowoTtnTa oTav n oeipd TnG anoTipnong ogv
kaBopideTal and nopevBETELG A NPOTEPALOTNTA TEAEOTWV

+ OLapiotepd npooeTalploTikol TeAeoTEG opadonololy and
aplotepd npog Ta degid: a+b+c+d = ((atb)+c)+d

+ O 8e81é npooeTaploTikol TeAETTEG opadonolouv anod
0€g1a Npog Ta aploTepd: a+b+c+d = a+(b+(c+d))

* XTIG NEPLOCOTEPEG YAWOOEG, Ol NEPIOCOTEPOL TEAEOTEG
eival aplotepd NPOCETAIPLOTIKOL, GAAG UNAPYXOUV KAl
eLapeoelg
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« C
a<<b<<c — TEAEOTEG EIVOL OPLOTEPH TPOCETAPLOTIKOL
a=b=0 — 3e&18 TpoceTaPloTIKOS (avdbeon)
« ML
3-2-1 — TELEOTEC Elval PLOTEPE TPOGETAPIOTIKOL
1::2::nil — 8ekud mpooetopioticdg (kataokevn AMotog)
* Fortran
a/b*c — TENEOTEG EIVOL OPLOTEPH TTPOCETAPLOTIKOL
a**b**c — 3e&1l mPOGETOIPLOTIKOG (VY MG 6€ dVVaN)
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MPoCEeTAIPIOTIKOTNTA OTN YPOUMATIKA

Aévdpo JE CWOTH TTPOCETAIPIOTIKOTNTA

GS5: <exp> ::= <exp> + <exp> | <mulexp>
<mulexp> ::= <mulexp> * <mulexp>
| C <exp>)
lalb]c

* lNa va dlopBbwaooupe To NPORANLA, TPOMOMNOIOUKE TN
YPOUUOTIKA WOTE VO KAVOUUE dEVOPA LE TEAEOTEG + va
HEYOAWVOUV NPogG Ta aploTepd (NAPOHOLa YIa TOV *)

G6: <exp> ::= <exp> + <mulexp> | <mulexp>

<mulexp> ::= <mulexp> * <rootexp> | <rootexp>
<rootexp> ::= ( <exp>)

alb]c
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<exp>
<exp> + <mulexp>
<exp>  + <mulexp> <roo|texp>
<mulexp> <rootexp> c
<rootexp> b
a

H ypappatiki G6 napdayel povo auto 1o 0€vopo yia a+b+c.
Mapdyel Tnv idla yAwooa pe tn G5, aA\d dev napdyel
nA&ov BEvOpa pe AABOG NPOCETAIPIOTIKOTNTA TEAECTWV.
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MpakTIKA doknon

MoAAatrAR} eppnveia (ambiguity)

*  ZEKIVWVTAG ano TN YPAUUOTIKN
G6: <exp> ::= <exp> + <mulexp> | <mulexp>
<mulexp> ::= <mulexp> * <rootexp> | <rootexp>
<rootexp> ::= ( <exp>)
lalbl]c
1. MNpooBeate Evav aploTepd NPOCETALPIOTIKO TEAEOTA &,
HE NPOoTEPALOTNTA HIKPOTEPN Ao OAOUG TOUG GAAOUG
TENEOTEG
2. ¥1n ouvéxela npoobEaTe £vav OeELd NPOTETALPIOTIKO
TENEOTN **, e NpoTEPAOTNTA HEYOAUTEPN aNO OAOUG
TOUG GANOUG TEAEOTEG
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« H ypappatikr G4 sival Sipopolpevn (ambiguous):
NapAayeL NEPIOTOTEPA NG £VA GUVTAKTIKA OEVOPA yia
v dla cupoArooelpd

* 'Opwg n enddpbwon Twv NPOBANUATWY NPOTEPAOTNTAG
KOL MPOCETAIPIOTIKOTNTAG TWV TEAEGTWV EEAPAVIOE OAN
TNV aoAQELQ OTN CUYKEKPLUEVN YPOUHATIKA

* AuTO ival emBupnTd: TO GUVTOAKTIKO BEVOPO UNOdNAWVEL
TN oNUAcIoAoyia TOU NPOoyPAUUATOG Kat O BEAOUNE
auTA va eivat dipopoupevn

* 'Opwg undpyouv Kal GAAOL AGYOL MOU LA YPOUMATIKI €ivatl
OLPOPOUNEVN, OXL LOVO AOYOL OXETIKOL IE TOUG TEAECTEG
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To mpoBAnua Tou “SekpépacTtou else”

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

* H ypappatik auth gival dipopoupevn wg Npog To
“CekpepaoTo else” (“dangling-else ambiguity”).
* H nopokdtw €vtoAn
if el then if e2 then sl else s2

€x€l OUO OUVTAKTIKG OEVOpa
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<if-stmt>
i <exp|> then <stmt> else <st|mt>

el <if-stmt> s2

if <exp> then <stmt>

e2 s1

OL NeploodTEPEG YAWOOEG

nou €Xouv auTto To NPOBANUa
EMNEYOUV TO KATW CUVTOKTIKO
Oévdpo: to else nnyaivel pe 10
KOvVTIVOTEPO ataiplaoTto then

<if-stmt>
if <exp> then <stmt>

el <if-stmt>

i <exp> then <stmt> else <stmt>
e2 sl s2
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A16pOwon Tou TrpoBARuaTog (1)

<if-stmt>] s1 | s2

<stmt> :: ; .
<if-stmt> ::= if <expr> then <stmt>else <stmt>
| if <expr>then <stint>

<expr>:=el | e2

* O¢houpe va emPBarloupe OTL €dv autd enekTabel og Eva
if, T6te 1O 1 F Npénel NON va €xel To Oiko Tou el se.
MpwTa, dnuioupyolpe €va veo pn TeppaTiko <full-stmt>
nou napayel OAEG TIG EVTOAEG NOU NapAyovTal and To
<stmt>, aAAG anayopeUel TIG 1 F evTOAEG Xwpig else

<full-stmt> ::= <full-if> | s1 | s2
<full-if> ::= if <expr> then <full-stmt> else <full-stmt>

ZOvTagn Kat ZUVTaKTIKI AvaAuon 45

A16pBwon Tou rpoBAfparog (2)

* MeTd XpnOONOIOUE TO VEO N TEPUATIKO £OW

<stmt> ::= <if-stmt> | s1 | $2 ..~ -
<if-stmt> ::= if <expr> then{<full-stmt>else <stmt>

<expr>:=el | e2
* To anotéAeoua ival 6TL N Nnapandvw yYpapUaTIKA HNopei
va tapagel éva el se pe éva i f povo 6tav 6Aa ta
kovTva i €xouv dn kanolo else wg Taipt Toug.
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Twpa TTAPpAYOUHE HOVO TO CUVTAKTIKO dévEpo

<if-stmt>
if <exp> then <stmt>

el <if-stmt>

iT <exp> then <fullstmt> else <stmt>

e2 sl s2
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ZekpépaoTa else Kal avayvwoigoTnTa

* AlopBwoape TN YPOUUATIKA, GAAG...

* To npéBAnua OTN YPOAUHATIKA QVTIKATONTPIZEL KANOLO
npopANuUa otn yAwooa, tTnv onoia dev aAAGgaue

* M akoAouBia and i F-then-else dev eival eUkoAa
avayvwoiun, edka eav kanowa and ta else Asinouv

int a=0; . ;
if (0==0) Mota givat n TiuA Tou a
if (0==1) a=1; HETA TNV EKTENEDN TOU
else a=2; npoypAapuaTog;
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KaAUtepa oTUA TTpOypauuaTIoOHOU

int a=0;

Ifigozagzl) a=1: KaAUTepo: owoTH aToixion
else a=2;

int a=0;

if (0==0) { AKOpa KOAUTEPO: N XpPron

if (0==1) a=1;  |n\ok Beiyvel kaBapd T
else a=2; SO TOU KMSIKA

}
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FAwooeg Xwpig EekpépaoTa else

* Mepikég yAwooeg opi¢ouv ta i F-then-else pe Tpono
nou eNBAANEL TN CAPAVELD OTN XPAON TOUG

» H Algol dev enttpénet péoa oto then va apxidel aueca
kanow aAho i f
- (oAAG pnopei va apyidel €va pnAok pe €va dAho i F)

» H Algol 68 empdiiel oe kGBe i1 F va TeppaTifeTal pe Eva
fi (undpxouv eniong do-od kol case-esac)

* H Ada enialiel o€ kaBe 1T va teppatideTal e €va
end if
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FpappaTikA yia oAGKAnpn TN YAwooa

+ Kd&Be pealoTIK YAWOOO NEPLEXEL MOAAA N TEPUATIKA
oUpBoAa

* EWKaG v anod Tn ypOapUOTIKN €XEL EaAEPOEel N agdgpela

* Ta emnAéov pn teppatiké kaBopifouv Tov TPONO UE TOV
0noio NPOKUNTEL £va HOVAOIKO GUVTAKTIKO BEVOPO

+ 'Otav KOTOOKEUOOTEL TO OUVTOKTIKO BEVOPO, TA ENNAEOV
U TEPHATIKG BEV £XOUV KAMOLa XPNOIUOTNTA NAEOV

+ Orulonooelg Twv YAwoowv ouvhBwg anobnkedouv pia
OUVENTUYHEVN HOPPI) TOU GUVTAKTIKOU OEVOpou, n onoia
ovoudeTal apnpnuévo ouvTakTiké 5Evpo
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20YKEKPLUEVO GOVTAKTIKO 0EVOPO

<eXp>
<exp> + <mulexp>
< >
o mex o ro(itexp
<mulexp> <rootexp> c
+
<rootexp> b

"" =

+
(9]

a b

Apnpnuévo ovTaKTIKG 0EvOpo
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ZUUTTEPACHATIKA

» [a Tov oplopd TOU GUVTAKTIKOU (Kat Ot povo!) Twv
YAWOOWV NPOYPAUUATIOHOU XPNOLLOMNOOUUE YPOUHATIKEG

* Ol ypOuHaTIKEG opiCouv
- TO Mol gival Ta ENITPENTA NPOYPAUUATA OGS YAWOOoAG, aAAd Kat
- TO CUVTOKTIKO OEVOPO yla QUTA Ta NPOYPApHaATa
- TO O€VOPO PE TN OELPd TOU OpieL TN OELPd EKTEAEONG TWV EVTOAWV
- KOl KOTG OUVEMELQ CUVEIOPEPEL OTOV OPLOUO TNG ONHaaloAoyiog
* Yndpxel .oxupn ouvdeon PeTagu Bewpiag kat npagng
- AUO0 YpOUHATIKEG, dUO PEPN TOU PHETAYAWTTIOTA (compiler)
- Znpeiwon: Yndpxouv npoypdupaTa, YEVVATPLEG CUVTOKTIKWY
avaAuTwy (parser generators), nou pnopoUv va dnuoupyroouV

QUTOHATO TOV KWOIKA TOU AEKTIKOU KOl TOU GUVTAKTIKOU QVOAUTH
and TN YPOUHATIKA HOG YAWOOoAG
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