Mia ypappaTtikn yia Ta AyyAika
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Mwg douAguel pIa YPAMMATIKA FpappaTIKA YIO APIOUNTIKEG EKPPATEIS

Mia ypOUHaTIKE gival €va gUVOAO KavOvwy nou opilouv <eXpI> :1= <eXpr> + <expr>

TO NWG KATAOKEUAZETAL £V OUVTAKTIKO BEVOPO
| <expr> * <expr>

| C <expr>)
lalbl]ec

* ZeKwvdpue Balovtag To <S> otn pida Tou dEVOPOU
* OLKavOveg TNG YPAUHATIKAG AEVE NWG UNOPOULE VO
npooBeooupe nadld oe KGBE onpeio Tou dEvOpPoU
+ Ta napddelyua, o Kavovag H napandvw ypappaTikh opidel OTL a aplBunTIKh €K@paon
<S> == <NP> <V> <NP> pnopei va gival
‘s . , , - TO GBpolopa dUo GAAWY EKPPATEWY, A
AEEL OTL LNOPOUE va NPooBEcoUNE KOUPBOUG <NP>, <V>, ~ 70 YIVOLEVD BUO EKQPATEWY, f

Kat <NP>, pe autn Tn oe1pd, wg nadld Tou KOpPou <S> - pa KQPOON Mou NEPIKAEIETAL and NapevOETELS, 1
- Kdanow and TG petaBAntég a, b, A ¢
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2UVTOKTIKO Oévopo

<expr>
(<expr>)

<expr> * <expr>

<expr>) c

<expr> + <expr>

| |
a b
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2UCTOTIKA MIOG YPOMMOATIKNG

_— ,,,'—’<S;“j;::: <NP> <V> <NP>

apyKo cvpPoro

NP>:i::: <A> <N>

KavoOvag \
TOPAYWYNG s

<V> ::=loves | hates|eats,

/'I'l

U1 TEPUOTIKA L <A> = a | the

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

TEPUATIKA GOUPOAN /

(Aektikég povadeq)
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Opiopdg ypappaTikwy o€ pop@n Backus-Naur

Mua ypappaTtiky oe pop@nr Backus-Naur anoteAeital anod

‘Eva ouvoho ano AekTIkEG povadeg (tokens)
* JupPBolooelpEG Nou anoTeAOUV TA HIKPOTEPA OdIOIPETA KOUUATLA
NG oUVTOENG TOU NPOYPAUMATOG
‘Eva ouvoho and pn teppatikd cUpBoAa (non-terminals)

* 2uppolooelpéG Nou eykAeiovTal o€ aykUAEG, n.x. <NP>, Kal
avTINnpoowneUouv KOUUATIO TOU OUVTAKTIKOU TNG YAWOOOG

» Ae ouvavTiodvTtal 6To NPdYPApa, aAAd eival cUpBoAa nou
BpiokovTal 0To aploTEPO HEPOG KAMOLWY KAVOVWY TNG YPAKUATIKAG

To apxwké oUpBolo (start symbol) TNG ypapHATIKAG

» 'Eva ouykekpEvo pn TeppaTikd oUpBoAo nou anoteAei Tn pida Tou
OUVTOKTIKOU O€vOPOU yia KABE anodeKTO and Tn YAWOOo NPOYPAKa

‘Eva ouvoho ano kavoveg napaywyng (production rules)
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Kavoveg Trapaywyng

* OLKavoveg napaywyng XpnowonolouvTatl yia Thv
KATAOKEUH TOU OUVTAKTIKOU OEVOPOU
» Kdbe kavovag €xeL Tn HOPPH A := A

- To apiotepd pépog A amoteleitor amd £va [N TEPUATIKO GOUBOAO

- To de&i uépog A givan po. axorovdio amd teppaticd (AekTikEG HOVADES)
KoL 1 TEPUATIKG cOpBola

+ Kdabe kavovag mpoodiopilel Evav meavo TpoTTo
KATAOKEUNG TOU OUVTAKTIKOU UTTOOEVOPOU TTOU

- &yet og pifa Tov T0 un TEPLOTIKO GOIPOAO GTO OPLETEPO HEPOG A TOV
KovOve Kot

- &gl og madud avtig ™G pilag (pe v i oepd eppaviong) ta
ovpPolro oto de&i uépog A Tov Kovova,

ZUvtagn Kat ZuvTokTiKh AvaAuon 8



EmiAoyég 0T ypa@ TWV KAVOVWYV TTApaywyng

* Otav vdpyovv meplocOTEPOL OO EVOG KOVOVES TOPAYWOYNG LE
70 1010 OP1LoTEPO PEPOC, UTOPOVLE VO, KAVOVLE XPNON TNG
TOPOKATO GUVTOUOYPOPIOG

* X BNF ypappotiki uropovpe vo dOGOVUE TO aplotepd
HEPOG, TO OLWPIOTY -:=, Ko HeTd pia akolovdio amd de&id
uépn mov droywpilovrar omd 1o €181k6 cvupolro |

e Ot dvo ypappatikég etvar idieg <expr> ::= <expr> + <expr>

<expr> ::= <expr> * <expr>
<expr> ::= <expr> + <expr> P p P

| <expr> * <expr> <expr> ::= ( <expr>)
| ¢ <expr>) <expr>::= a
lalb]c <expr>:= b
<expr>::= C
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Kavéveg TTapaywyng Tou KEvou

* To €10IKO PN TEPHATIKO <empty> xpnowlonoleital o
NEPNTWOELG NOU BEAOUHE KANOLOG KaVOVaG va pnv
napAayel tinota

* [a napddelypa, oL NapakaTw Kavoveg opifouv Tn doun
1 F-then Twv NEPLIOCOTEPWY YAWOOWV, N onoia ENTPENEL
TNV unapgn evog npoatlpeTikou else

<if-stmt> ::= 1T <expr> then <stmt> <else-part>
<else-part> ::= else <stmt> | <empty>
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KaTaoKeur CUVTOKTIKWYV OEvVOpwvV

* ApxiCoupe tnv Kataokeun Balovtag To apXtkd oUpBoAO
TNG YPAMHATIKAG 0TN pifa Tou dEVOPOU

* [1pooBEToupe NadLd o€ KABE PN TEPHATIKO GUUBOAO,
XPNOWONOWVTAG Kdr7oov and TOUG KQVOVEG Napaywyric
TNG YAWOOOG YIA TO CUYKEKPIUEVO N TEPHUATIKO

* H dadikaoia teppaTtiel 6tav 6Aa Ta QUAAG Tou dEVOpPOU
anoTteAOUVTAL ANO AEKTIKEG HOVADEG

* H oupBoAooelpd nou avtioTtolxei oto dEVOPO TTOU
KaTtaokeudoaue BpiokeTtal dlaBalovtag Ta GUAAA Tou
0Evdpou and aplotepd Npog Ta deLd
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<expr> ::= <expr> + <expr>

I | <expr>* <expr>
Mapadeiypara Pp
lalblc
* Ta OUVTOKTIKGA OEVOPQ YIa TIG NAPOAKATW EKPPACELG
atb (at+b) (a+(b)) atb*c

* H KATOOKEUN TWV CUVTOKTIKWY OEVOPWYV €ival N OOUAELd
TOU OUVTOKTIKOU AQVOAUTH €VOG PETAYAWTTIOTAH

* Yndpxouv dlagopol anodoTIkoi aAydpilBpol kat epyaleia
Y10 NHAUTOUOTN KATAOKEUH TOU OUVTAKTIKOU AVAAUTH)
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TutIKO6G OpPICHOG OUVTAENG YAWO oWV

* [0 va opicoupe Tn ouvtagn Twv YAwoowv
NPEOYPAUHUATIOHOU XPNOOMNOIOUUE YPOUUATIKEG

* H yAwooa nou opifetal anod Ja YPaUUATIKN €ival TO
OUVOAO TwV CUMPBOAOCEIPWY VIO TG ONOIa N YPOUUATLIKN
HNopel va Napagel CUVTAKTIKG OEVOPQ

* TG neplOCOTEPES POPEG TO OUVOAO QUTO €ival AnNePo
(mMapoAo Nou N YPAUUATIKN €ival NENEPATUEVN)

* H kataokeun oG YPOUHATIKAG Yid Ha YAWooa poladel
Alyo pE NPOYPOAUUATIONO. ..
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Mapddelypa KATAOKEUNS YPAMMATIKAG (1)

2UVRBWG yiveTal pe XpAOoN TNG TEXVIKAG “Olaipel Kat
Baoieue” (divide and conquer)

* [Mapddelypa: kKataokeur TNG YAWOOAG Twv ONAWCEWV TNG
Java (n otroia gival rapdpola ye auth g C):
- apxlKd, n 6fAwon €xel €va évopa Tunou
- OTn OUVEXELD la akoAouBia and PeTABANTEG nou dlaxwpifovTal pe
KOUpaTa (6nou KABe PETAPBANTN MNOPEL va NAPEL LA apXIKA TLr)
- KOl 010 TENOG €va epwThUATIKG (Ssemicolon)

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

*  ApXKG ag ayvoARooupe Tnv niBavrh unapgn apxtkonomnTwy:
<var-decl> ::= <type-name> <declarator-list> ;
* O kKavovag yla Ta OVOUATA TwV NPWTOYOVWY TUNWV

(primitive types) Tng Java eivat anAoUoTaTOG:

<type-name> ::= boolean | byte | short | iInt
| Tong | char | float | double

2nueiwan: dev Naipvoupe unodYn KATAOKEUAOUEVOUG TUNouG (constructed
types): ovopata KAGoewv, ovopata dlenagwy (interfaces), kat TUnoug
NvaKwyv
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Mapddelypa KATAOKEUNS YPAMMATIKAG (3)

* H akoAouBia Twv peTapAnTwy Nou daxwpifovtal pe
KOUHATO €XEL WG EEAG:

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

* ‘Onou &avd, £xoupe NPog TO NAPOV AYVOAROEL TOUG
nBavoug apxkonoNTEG TWV HETABANTWY

TUVTagN Kat ZUVTOKTIKR AvaAuon 16



Mapddelypa KATAOKEUNS YPAMMATIKAG (4)

Ti atroteAei AekTIK povada (token);

* OLONAWTEG PETABANTWY, UE A XWPIG APXIKOMOLAOELG,
opidovTal wa:

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

* [ OAOKANPN TN Java:
- Mpénelva emtpéyoupe kat Celyn and aykKUAEG HETA TO OVOUQ
TWV PHETABANTWY yla TN OAAWON TwV MVAKWV
- Mpénet eniong va opicoupe Kat Tn GUVTAEN TWV apXLKONOINTWY
NvaKwv

- (Duokd BENoUPE KOl OPLOUOUG VIO TA N TEPHATIKE CUMBOAQ
<variable-name> kat <expr>)
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* ‘Onota KOPUATIO TG YAWOOOG EMNAEEOUUE VO BEWPHOOULE
WG KN KATAoKEUAZOUEVA ano UKPOTEPA KOUUATIO

* MeTtaBANTEG (1, J), AEEEIG KAEWOWA (1), TEAEOTEG (==,++),
otaBepég (123.4), K.AM.

¢ Ol ypauUHaTIKEG NOU €XOUpE opioel divouv Tn doun Twv
@pacewv (phrase structure): Nnwg To NPOYPAUHA
KaTaokeudaZeTal anod Hia oelpd AEKTIKWY HOVAdWY

+ [lp€nel eMnNAEOV va opiooupE Kal T AEKTIKN dor) (/exical

20vtagn Kat ZUvTakTikh Avaiuon 18

Avo eTTIAOYEG OPIOOU TNG AEKTIKAG BSOS

loTopikég onupeiwoeig (1)

* Me pa Kol YPOUUATLIKA
- Ol XapakTApEG ival ol HOVADIKEG AEKTIKEG HOVADEG
- 2uvnBwg dev akohoubBeital auTtA n emAoyr: KEVA Kal GXOAL
NEPINAEKOUV APKETA TN YPAUUATIKA KAl TNV KABIoTouV pn
aAvayvwaolpn

* Mg EeXWPLOTEG YPAUMOTIKEG
1. Mia nou opidel NG NPOoKUNTOUV Ol AEKTIKEG HOVADEG ano €va
ApPXElO PE XOPAKTHPES
* H ypappaTiki auth ouvABwg eival pia Kavovikr yPappaTiki (regular
grammar) Kat xpnowonoleitat and 1o AeKTIKO avaAuTr (scanner)
2. Mia nou opilel nwg NPOKUNTOUV TA CUVTAKTIKA dEvOpa and pia
OKOAOUBIa AEKTIKWV povAdwY
* H ypaupoTIKi auth ouvhBwg gival pia YPAPUATIKE EAU0epPN
oupppalopévwy (context-free grammar) kal xpnolonoleitat ané 1o
OUVTOKTIKO avaAuTr] (parser)
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* [loAd, KANoleg YAWOOEG NPOYPAUHATIOHOU OE

dlaxwpllav tn AeKTIKA and TNV @PAcTIKI OO
- MaAgg ekddoelg tng Fortran kat Tng Algol enétpenav Keva ae
onolodAnoTe ONUEio, OKOUA KAl 0TO HECO UG AEENG KAEWD!
- AM\eg yAwaooeg, n.x. n PL/I, emtpeénouy tn xprion Aegewv
KAEWOWWV WG HETABANTEG
* (To ido oupBaivel kat otnv ML, aAAG ekei dev anoteAel npoPANua.)

* Ta napandvw
- NPOCBETOUV BUCKOAIO OTNV AEKTIKI KOl CUVTOKTIKI avaAuon Kat
- MEWVOUV TNV avayvwoloTNTA TWV NPOYPAUATWY

ZUvtagn Kat ZuvTokTiKh AvaAuon 20



loTopikég onueElIwoElg (2)

AAAEG HOPPEG YPOMMATIKWV

+ Kanoleg yAwooeg €X0uv AEKTIKI) SOUR OTAOEPAC LOPYPNC
(fixed-format )—ta KevA gival GNUAVTIKA
- Mia evtohf avd ypapun (n.X. Tng ddtpnTng KAPTOG)
- Ounpwrteg 7 B€0€1g kAOE ypaupng yia Tnv TapneAa (label)
* Ounpwteg duaAektol TnG Fortran, Cobol, kal tng Basic
* 2XeDOV OL NEPLOCOTEPEG HOVTEPVEG YAWOOEG Eival
€AelBepNC Hop@PNG (free-format): Ta KEVA ayvOOUVTaL

0123456739 ABCIEFGHL KLINIPARSTUMIRYZ F4C-/3 o h¥. =40 125855 10m1C

- I.x. Algol, Pascal, Java
- Mepikég GAAeg (C, C++) dlagpepouv
Alyo AOyw TOoUu npoenegepyaoTh
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* MikpEg dagoponolnoelg TnG pop@ng Backus-Naur (BNF)
- Xpfion —» { = avtiywa =
- 'OxL <> al\a kdnoto Ko font A xprion anooTpOPwV yia TIG
AEKTIKEG povAadeg woTe va EexwpiCovTtal eUkoAa and Ta pn
TEPHUATIKA oUBOAA

» Enektdoelg tng popeng Backus-Naur (EBNF)
- Mp6aBeTog GUUPBOAIOUOG YIa TNV anAonoinon KAnowv Kavovwy:
* {x} unodnAwvel uNdEv N NEPLOCOTEPEG ENAVAANYELG TOU X
* [x] unodnAwvel 6Tt TO X €ival npoalpeTikd (dnAadn x | <empty>)
* () yua opadonoinon
* | onoudnnote yia va unodnAwael enthoyn
* AnoaTtpopoug YUpw anod TIG AEKTIKEG HOVADEG OUTWG WOTE Va
Eexwpidovtal anod Ta nopandvw PeTacUpBoAa

* ZUVTOKTIKG dlaypdppata

20vtagn Kat ZUvTakTikh Avaiuon 22

Mapadeiypara EBNF

ZUVTOKTIKA d1aypdappata (1)

<if-stmt> ::= 1T <expr> then <stmt> [else <stmt>]
<stmt-list> ::= {<stmt> ;}

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

Z0vtagn Kat ZuvtokTik AvaAuon 23

» 'Eotw 611 €xoupe pa ypappatik) oe EBNF

* O KGBe Kavovag Napaywyng LETATPENETAL OE A oElpd

ano KouTla

OpBoywvia yia Ta pn TEPHUATIKA cUpBoAa

- OBAA ya Ta TEPUATIKG GUUBOAA

Ta napandvw evvovTal pe BEAN

(MBavwg kanota BEAN va NOPAKAUNTOUV KAMOoLa and Ta KouTld.)

<if-stmt> ::= 1T <expr> then <stmt>[ else <stmt> ]

ST Cehen) CNEp

ZUvtagn Kat ZuvTokTiKh AvaAuon 24




2UVTOKTIKG S1aypdapparta (2)

+ [loAAanAoi Kavoveg

napaywyng Xpnotonolouv
dlakAadwaoelg (branching)

exp

* H enavaAnyn unodnAwvetatl exp
aaaen

HE Xprion Bpoxwv H
<exp> ::= <addend> {+ <addend>} <
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Napdadsiypa dia@opeTikoU cupfoAiopou EBNF

WhileStatement.
while ( Expression ) Statement

DoStatement.
do Statement while ( Expression);

ForStatement

for (Forlnit Expression,,, ; ForUpdate,;)

opt ; opt ?

Statement

and 1o Pirio The Java™ Language Specification, James Gosling et al.
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ATTé Tn ZUvTa¢n TTPOGg TN ZnuaocioAloyia
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Tpeig “1000UVANEG” YPOAMMOATIKEG

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

+ Kal ol TPEIG YPAUMATIKEG opifouv TNV idla yAwooa: Tn
YAWOOoa OAwV Twv cupBoAocelpwy nou neprapfdavouy
€va ) neploooTepa a, b, A ¢ Ta onoia dayxwpilovtal and
€va peiov. ANAG...

ZUvtagn Kat ZuvTokTiKh AvaAuon 28



<subexp>

<var> - <subexp>

G2parse tree: 5 a5 - <subexp>

b <vTr>

c
<subexp>

<subexp> - <var>

G3 parse tree: <subexp> - <var» C

<vTr> b

a

Z0vTagn kal ZuvtakTik AvaAuon 29

Mari gival onpAvTIKA T CUVTAKTIKG OEvOpa;

* O€¢AOUpE n OOWN TOU CUVTAKTIKOU OEVOpPOU va
QVTIKATONTPIEL TN ONUACLOAOYia TG CUMBOAOCELPAG

nou GVTlI'IpOO'(.UI'ISl'JSl

* AUTO KAveL TO 0XEBLAOUO TNG YAWOOOG No OUCKOAO:
- evOlOQEPOUOTTE Yia TN SOWA TOU KABE OUVTOKTIKOU OEVOPOU
- 6L Hovo yla Tn cupBorocelpd Twv UAAWY TOU

Ta ouvTtakTikd 6€vdpa gival To HEPOG NOU N oUVTAEN
apxiel va ocuvavtd Tn onuactloloyia Twv YAwoowv

Z0vTagn Kal ZuvToKTIKh AvaAuon
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TeAeoTég (operators)

* TeAEOTEG XPNOLLONOLOUVTAL YIa AELTOUPYIEG NOU YivovTal
ouxva, n.X. Npocbeaon, agaipean, NOANANAACLACHO, ...

* O 6pog TEAEOTAG AVOPEPETAL TOOO OTN AEKTIKI povAada
(n.x. +, *) 600 kat oTn AstToupyia autr KaB’ autn
- Movadiaiol TeAeoTEG BEXOVTAL Eva Oplopa: -1
- Auadikoi TeEAeOTEG dEXOVTAL dUO opiopata: 1+2
- Tpodikoi TeAeoTEG dEXOVTOL Tpia opiopata: a?b:c

* 2TIG NEPLOOOTEPEG YAWOOEG

- O duadikoi TeEAeaTEG ypdgovTal o€ infix popeA: n.x. 1+2

- Ot povadlaiol TeEAeOTEG ypagovTal o€ prefix (-2) ) og postfix
Hop®n (1++)

Z0vtagn Kat ZuvtokTik AvaAuon 31

MpotepaidéTnTa (precedence) TeAecTWV

* 'Eotw n ypappoatikn G4:
<exp> 1= <exp> + <exp>
| <exp> * <exp>
| C <exp>)
lalb]c

» 'Eva ouvtokTiké 6€vopo
yla Tn cupBoiooelpd
atb*c eival to

<exp>
<exp> * <ex|p>
<ex|p> + <ex|p> (o}
a b

* 270 0€vOpPO auTod N NpdoBeon yiveTal NpLv anod Tov
NoAAQNAQCIOOHS, KATL NOU deV €ival 0€ Appovia PE TIG
OUVNBEIG NPOTEPALOTNTEG TWV TEAECOTWYV + KaL *

ZUvtagn Kat ZuvTokTiKh AvaAuon
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MpoTepaIOTNTA TEAEOTWYV OTN YPOMMATIKI

* [0 va €XOUME TN OWOTH NPOTEPALOTNTA TEAECTWY,
OANGCOUE TN YPOUUATIKI LE TETOLO TPOMNO WOTE O
TEAEOTAG HE TNV HEYAAUTEPN NPOTEPALOTNTA VA
KATOANYEL “NMo KATW” OTO CUVTAKTIKO OEVOPO

G5: <exp> ::= <exp> + <exp> | <mulexp>
<mulexp> ::= <mulexp> * <mulexp>
| C <exp>)
lalbl]ec
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Mapadeiypata TTPOTEPAIOTNTAG TEAECTWV

* C (15 enineda npotepaldTNTAG—NAPA NOAAQ;)
a=b<c?*p+b*c:1<<dQO
» Pascal (5 eninedo—0XL ApKeTA;)
a <=0 or 100 <= a YUVTOKTIKO Aa00g!

+ Smalltalk (1 eninedo yia 6A0UG TOUG BUABIKOUG TEAEOTEG)

a+b*c
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2UVTOKTIKO OEVOPO HE CWOTH TTPOTEPAIOTNTA

<eXp>

<exp> + <exp>

G5 parse tree: <mu\exp> <mulexp>

| I

a <mulexp> * <mulexp>
| |
b C

H ypapuatiky G5 napdyel pévo autd 1o d€vopo yia a+b*c
Avayvwpilel Tnv idla yAwooa pe tn G4, aAAG dev napdyel
nAEov BEVOPa pe AABOG NPOTEPAIOTNTA TEAECTWV
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MpooeTaipioTIKOTNTA (associativity) TeEAeoTWV

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

H ypappatiky G5 napdayel ta napandvw 6€vdpa yia a+b+c

To npwTto and autda dev avtikatonTpidel Tn ouvnon
NPOCETALPIOTIKOTNTA TOU TEAEOTA +

TUvTagn Kal ZUVTOKTIKI AvaAuon 36



MpooeTaIPIOTIKOTNTA TEAECTWV

Mapadeiypata TTPOCETAIPIOTIKOTNTAG

* 'Exouv xpnowotnta 6tav n oeipd TG anoTipnong dev
kaBopiletal and NnapevOETELG I NPOTEPALOTNTA TEAEOTWV

* OLaploTepd NPOCETAIPIOTIKOL TEAEOTEG opadonolouv anod
aplotepd npog ta dstla: atb+c+d = ((atb)+c)+d

* O 0E1G NPOCETAIPLOTIKOL TEAEOTEG OpadoNolouV and
0etld npog Ta aplotepd: atb+c+d = a+(b+(c+d))

* 2TIG NEPLOOOTEPEG YAWOOEG, OL NEPLOTOTEPOL TEAEOTEG
gival aploTePd NPOCETALPLOTIKOL, AAAG UNAPXOUV Kal
eLalpeoelg

T0vTtagn Kot ZUVTaKTIki AvaAuon 37

« C
a<<b<<c — TEAEOTEG Elval OPIOTEPH TPOCETAUPIGTIKOL
a=b=0 — de&1b mpoceTaploTikdg (ovabeom)
« ML
3-2-1 — TEAEOTEG Elval aPIOTEPH TPOCETAUPIGTIKOL
1::2::n1l — 6g&1d mpoceTouploTikog (KaTackevn AoTag)
» Fortran
a/b*c — TEAEOTEG Elval OPIOTEPH TPOCETAUPIOTIKOL
a**pb**c — 0e&16 mpocetaploTikog (bywon og dHvaun)
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NPoCEeTAIPIOTIKOTNTA OTN YPOMHUOATIKE

AEvOpPO PE CWOTH TTPOCETAIPICTIKOTNTA

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

* [a va dlopBwaooupe To NPOBANUA, TPONONOIOUUE T
YPOUHOTIKA WOTE VA KAVOURE DEVOPA HE TEAEOCTEG + Va
HEYOAWVOUV MPOG Ta aploTePA (MApPOUOLa yia ToV *)

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

<mulexp> ::= <mulexp> * <rootexp> | <rootexp>

<rootexp> ::= ( <exp>)
lalblc
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<exp>
<exp> + <mulexp>
<exp> + <mulexp> <rootexp>
<mulexp> <rootexp> c
<rootexp> b

a
H ypappatik) G6 napdayet pévo autd 1o d€EvOpo yia a+b+c
Mapayel Tnv idla yAwooa pe tn G5, aAAG dev napdyel
nAEov BEVOPa pe AABOG NPOCETALPIOTIKOTNTA TEAECTWV
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MpakTIKA doKnon

Aipopoupevn epunveia (ambiguity)

ZEKIVWVTAG and Tn YPAUUATIKA
G6: <exp> ::= <exp>+ <mulexp> | <mulexp>
<mulexp> ::= <mulexp> * <rootexp> | <rootexp>
<rootexp> ::= ( <exp>)
lalb]ec
1. MpooBEaTe €vav aploTePG NPOCETAIPIOTIKO TEAEDTH &,
HE nNpoTeEPAOTNTA HIKPOTEPN and GAOUG TOUG AAAOUG
2. 2T ouvEXELa NPOCBECTE £€va BEELA NPOCETALPLOTIKO
TEAEOTA **, PE NPOTEPAIOTNTA HEYAAUTEPN and GAoUG
Toug GAAOUG
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* Hypappatikr) G4 gival dipopoupevn (ambiguous):
napdyel NEPLOCOTEPA and £va CUVTOKTIKA dEVOPA YIa
NV idla oupBorooelpd

* Opwg n endopbwon Twv NPORANUATWY NPOTEPALOTNTAG
KAl NPOCETAIPIOTIKOTNTAG TWV TEAEOTWV £EAPAVIOE OAN
TNV A0AQPELQ OTN OUYKEKPIUEVN YPOUUATIKN

* AUTO eival eNBUPNTO: TO CUVTAKTIKO OEVOPO unodnAwvel
TN OonNuactoAoyia Tou NPoypAPPaToG Kat O BEAOUUE
QuUTA va gival dlpopoupevn

* 'Opwg undpxouv Kat GANOL AdyOL MOoU A YPAUMATIKA €ival
OLpopoUpEVn, OXL LOVO AOYOL OXETIKOL UE TOUG TEAEOTEG
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To poBAnua Tou “SekpépacTou else”

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

* H ypappaTiki auTr givat dlpopoupevn ws Npog To
“tekpepaoTo else” (“dangling-else ambiguity”).
* H napakdtw €vtoAn
iIT el then 1T e2 then sl else s2

€X€L OUO CUVTOKTIKG OEVOPa
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<if-stmt>
[ <exp> then <stmt> else <stmt>
I I

el <if-stmt> s2

if <exp> then <stmt>

e2 sl 3 ;
O neploocdTEPEG YAWOOEG
nou €xouv auTo To NPOPANua
<if-stmt> EMAEYOUV TO KATW CUVTAKTIKO
0evdpo: 1o else nnyaivel pe 1o
if <exp> then <stmt> . .
KOVTIVOTEPO ataipliacto then

el <if-stmt>

i <exp|> then <str|nt> else <st|mt>

e2 sl s2
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A16pOwon Tou TrpoARuarog (1)

<stmt> ::= <if-stmt> | s1 | s2

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

| 1T <expr> then <stint>
<expr>:=el | e2

* O©€Moupe va eniBarloupe OTL €AV auTod enekTabEl o€ Eva
1T, téte o 1T NpéneL ON va €xel To dIkO Tou el se.
MpwTa, dNUIOUPYOUPE €va VEO Un TEPHATIKO <full-stmt>
nou napayetl OAEG TIG EVTOAEG Nou napdyovTtal anod To
<stmt>, aAAG anayopevel TIG 1T eVTOAEG Xwpig else

<full-stmt> ::= <full-if> | s1 | s2

<full-if> ::= 1Ff <expr> then <full-stmt> else <full-stmt>
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A16pOwon Tou TrpoBARuarTog (2)

* MeTd XpnNOONOIOUKE TO VEO N TEPHUATIKO £0W

<stmt> = <if-stmt> | s1 | s2.. .
<if-stmt> ::= if <expr> then{<full- stmt> else <stmt>
| if <expr> then <stmt>"
<expr>::=el | e2
* To anotéAeopa €ival 6TL N napandvw YPOUUATIKI HNopEi
va tapagel Eva el se pe €va 1 F povo étav 6Aa ta
kovTiva 1T €xouv nén kanoto else wg Taipt Toug.
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Twpa TTapAyouUlE MOVO TO CUVTAKTIKO OEVOpPO

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

el <if-stmt>

if <exp> then <fullstmt> else <stmt>

e2 sl s2
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ZekpépaoTa else Kal avayvwoigoTnTa

* AlopBwaoape Tn YPAUHATIKA, OAAG...

* To NPOBANUa OTN YPOUUATIKI aVTIKATONTPI(EL KAMNOLO
NPOBANUa 0T YAwooda, Tnv onoia dev aAAGEape

« Mia akolouBia and 1T-then-else dev gival eUKOAa
avayvwaolun, e0IKa eav kanowa and ta e lse Asinouv

int a=0; . )

if (0==0) Mow gival n TR Tou a
if (0==1) a=17; HETA TNV EKTEAEOCN TOU

else a=42; NPOYpPAUHATOG;
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KaAUTepa OTUA TTPOYPANMATIONOU

FAwooeg Xwpig EekpépaoTa else

int a=0;

it (0==0

i ig (0:21) a=17: KoAUTepO: owoTh oToiXION
else a=42;

int a=0;

IT (0==0) {  Axdpa kaAUTEPO: N XPHON
it (0==1) ) a=175  unhok deixvel kabapd T
else a=42; dopr) Tou KWAKA

ks
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* Mepkég yAwooeg opiCouv Ta I F-then-else pe tpono
TETOIO NMOU va ENPRAANEL TN CAPAVELD OTN XPron Toug

* H Algol dev emtpénel pEoa oto then va apxiel dueoa
kanow aAlo 1T
- (oAAG pnopei va apyiet €va pnAok pe éva aiho if)

» H Algol 68 eniaAAel og k&Be 1T va TeppaTileTal pe €va
Ti (undpxouv eniong do-od kal case-esac)

* H Ada enidaiAel og k&Be 1T va teppatiletal pe Eva
end if
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MpappaTikh yia oAGKAnpn Tn YAwooa

* KdaBe peaAloTiKh) YAWOOO NEPLEXEL MOAAG N TEPUATIKA
ouppBoAa

* EBIKA €av and Tn YPAUMOTIKA €XEL EEAAEIPOEL N aocd@ela
* Ta emnA€ov pn TEPHATIKA KaBopilouv Tov TPOMO UE TOV
onoio NPOKUNTEL EVA HOVAOIKO OUVTAKTIKO OEVOPO

* 'OTav KOTAOKEUQOTEL TO CUVTAKTIKO OEVOPO, TA ENNAEOV
M TEPHATIKA dEV €XOUV KAMOLa XPNodTNTA NAEOV

* Ouulonoloelg Twv YAwoowv ouvhRBwg anoBnkeuouy pia
OUVENTUYHEVN HOPPI) TOU CUVTOKTIKOU OEVOPOU, N onoia
ovOUAZeTaL aPnPNHEVO OUVTAKTIKO BEVOPO

T0vTtagn Kot ZUVTaKTIKr AvdAuon b1

2VYKEKPIUEVO BVOVTAKTIKG OEVOPO

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

a % +/\

a b
Apnpnuévo coVTaKTIKG 0EVOPO
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2UMNTTEPACHATIKA

* [0 ToV OpLOpNS TOU CUVTAKTIKOU (Kat Ot pévo!) Twv
YAWOOWV NPOYPAUUATIOHOU XPNOUONOLOUUE YPOUUATIKEG

* OLypapUaTIKEG Opifouv
- TO Mola €ival Ta ENITPENTA NPOYPAUHATA HIAG YAWOOOG, OANG Kat
- TO OUVTOKTIKO O£vOPO0 Yl auTd Ta NpoypappaTa
- TO O€VOPO UE TN OEPA TOU 0pilel TN OEIPd EKTEAEGNG TWV EVTOAWV
- KOl KATA OUVENELA CUVEIOPEPEL OTOV OPLOUO TNG Onpactoloyiag

* Yndpxel .oxupn ouvdeon HETAEU Bewpiag Kal Npagng

- AUO0 YPOUUOTIKEG, OUO PEPN TOU PETAYAWTTIOTH (compiler)

- Znueiwon: Yndpxouv npoypaupaTa, YEVVITPLIEG CUVTOKTIKWY
QVOAUTWYV (parser generators), Nou pnopouv va dnuioupynoouv
QUTOMATA TOV KWOLKA TOU AEKTIKOU KAl TOU OUVTAKTIKOU aVOAUTH)
anod Tn YPOUHATIKA HaG YAWooag
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