KE®AAAIO 4 BAXIKEX TEXNIKEX XYNTAKTIKHX ANAAYXHX

Y16)0g
Z1oyo¢ tov Kepoaraiov avtov eivor va pdbovpe Tig Pacikdtepeg amd TIg
TEXVIKEG Ko TIG HEBOSOAOYIEG CLUVTOKTIKNG AVAALGONG TV KaTNnyopi®Vv bottom up

Kot top down oL ¥PNOYLOTOI0VVTOL GE LETAYAMTTIOTEG

IIpocookdpeva amoteréoparo
Otav Ba éxete peretnoet to kepdiaio avtd Ba propeite va

o E&fnynoete T1g dnpopéc otn Aertovpyia petald tov use

bottom up kot top
down, ‘

o E&nynoete av (o ypoppotikn ivol KatdAAni OVTOKTIKO OVOADTH

¢ katnyopiag bottom up kot top down,

o KotookevdoeTe Evol GUVTOKTIKO OVOAVTH

"Evvoieg khe1oua

bottom up ot

d€vdpo aviyvevongyia v svuforocelpd.

210 ke@dAao avtd Bo vmoBécovpe 0Tl N €16000G TOV XVVTOKTIKOV AvVOAVTH
elval o akoAovBia amd tokens ta omoio wapadidovial To Eva PETA TO GALO Ao
tov Ag&ikd Avaivt.

®o ocvinmoovpe kot apynv oty evotnra 4.2 o bottom-up péBodo mov
kaAeiton petaxivnoe-peiowoe ("shift-reduce”) 616t petaxwvel (shift) ta coppfoira
gwodov oe o otoifa (Stack) péxpic O6tov to 8eflO UEPOC VOGS KavOVa
EUPAVIOTEL OTNV KopLET TNG oToifag. AvTd KOTOMY avTiKafioTaTol -UEUDVETAL

(reduced)- omd 0 PN TEPUATIKO COUPOAO GTA OPIGTEPA TOV KOVOVA. TN GUVEYELL



otv evotta 4.3 Ba peretioovue v u€Bodo Operator Precedence kot o dovpe
TOG WTOPOVLLE VO KATOOKEVAGOVE VO TETOL0 CUVTOKTIKO OVOALTH. XTIV EVOTNTO
4.4 0o peletnoovpe ta TpoPAnuata mov gueovifoviar oty kotnyopio top down
Ko TPOTOVG UVTILETMTIONG TovG. TéAog oTic evotnteg 4.5 kan 4.6 Ba peletnoovpe
dvo TpOMOVE VAomoinong TG Katnyopiag top down Oniadn TG pHeEBOIOLC

Recursive Descent xon LL(1) 1) Predictive Parsing.

ENOTHTA 4.1 EIZAT'QI'H XE XYYNTAKTIKH ANAAYXH

Ot 6vo mo Kowég popeés ovvtaktikfig oavaivong, eivar n Operator
Precedence xo1 1 Recursive Descent (Avadpopkn K "’Bac‘?h). H npdn eivan

KOTOAANAN KUpimg Yo, aplOunTIKEG EKPPAGELS, up PN YPT|CLOTOIEL LiaL

uédodot. iy o

Top-Down « %ottom—up glvar Aomdv ot ovo Pacikol TPOTOL TOL
YPNOUOTOIOVUE Y10 VO, KAVOVLUE GLVIOKTIKN OVIYVELOT OGS TPOTACNG LLOG

YADCGCOG.

ENOTHTA 4.2 SHIFT-REDUCE ANIXNEYXH

Eivar o bottom-up péBodoc mov dmpiovpyel 1o 86vOpo aviyvevong amd L
ovpPorocelpd 16000V W Kot mpoywpel mwpog v pila. Ag vmobécovue Yo
TOPASELY O, OTL LOG OIVETOL 1) YPOLLLLLOTIKT

S—aAcBe
A—>Ab|b



B—d
Kol 1 cvpuPorocelpd 10680 w=abbcde, kot 6TL BELOLUE VO LELDCOVUE TO W GTO

apyko oopporo S. H dwadikacio dwokpiveton oTic €€1G HELOGELS:
abbcde=>aAbcde=>aAcde=>aAcBe=>S.

Av glyape avtikataotioel o b pe to A oto aAbcde Oa Ppiokaue aAAcde 1o
omoio Ogv pmopovpe vo peiwocovpe oe S. Xpewaletoar Aowmdv vo opicovpe TO
handle. Am\d (!) Aéue 6T, por vro-cvpPorocelpd 1 omoia eivar 1o de&l HEPOC
evog Kavova, TETOW0L OGTE 1 OVTIKATAGTOGN TNG omd TO 0PloTEPO UEPOS TOV

Kavova, TEMKA 00NYEl oe Lo PEIMOT 6TO apyIKd GUUPOAO, HE TNV AVTICTPOON

UTOPOVLLE VO dOoOoVLE TOV EENG 0pLopd

Handle pog de€1d-npotaclokng popeng y

0éom ¢ v 6mov 1 cvuPorocelpd P pmope
A yw vo. dnUIOVPYNoEL TNV nponyof)ugvn
0e&10TEPT TOPAYWOYT TOV Y.

Ae&18-TPOTAGLOKT LOPPT ETVOL pioL

0e&1d Tapaymyn OTMOG VTN £XEL nspli

Hopaoerypo 1/
‘Eoto n Ypouy
(1) E5E +

)

To handle og k80¢ gétd-npowcwmﬁ LOPOT EIVOL VTOYPALLLUIGIEVO.

H ypappatikny (2) eitvar BEPara dipopovpevn. ‘Etot, av Eekivicovpe omd tov
kavove  E=>E*E onovpyodvion ¢&Alo handles. Znueidvovpe 011 dev
avapEpovpe akopa Tog Ppickovue ta handles, avtd Ba yivelt oty evotnra. 4.3.

H viomoinon g shift-reduce aviyveveng pmopel va mpoypatomoindet
gvkola pe v Pondewa pog otoifag (stack). Avo mpoPinuata eppaviCovior €00.
IMog va evtomicovpe éva handle oe o de€ld-mpotociokny HOpEN, Kol TOLOV

Kavove, vo, SlAEEOVIE OTIV TTEPIMTMON OV LIAPYOLV TEPIOCOTEPOL ATO £VOG.




Xpnotponowovpe e otoifo ko éva buffer mov mepiéyer ) ovuPolocelpd
g10660v. To ovpporo §| onueidvel to T€A0G TG oToifag Kot T0 de&10 TEAOG TOV
buffer.

Stack Input Buffer

$| W §|

O shift-reduce Zvvtoktikdc AvoAvtig AETOVPYEl HETOPEPOVIOG UNOEV M

neplocoTepa ovuPora otn otoifa, uéxpic 6tov éva handle f oynuoticbei otnv
Kopen t¢. Katomy peidvel 1o f 610 apiotepd PEPOG TOL KATAAANAOL Kavova. H

oladkaoio emavalappdveTar £mg 0Tov avakalvedel Adbog otoifa mepiéyetl 1o

Stack Input Buffer
$|S 8

Hopaoerypa 2 / Keg. 4
Ag dovpue oto Zynua 4.1 frpo
aKoAOVOMOVTOG TNV YpoppaTiKn (2)

Stack
(D3]
(2)$/idyp  +i
(3)$|E
(S| E+ .
59 ueimoe e E—id

(©)%
(7S E + " id38]  petéeepe
(8)$|E+E $| peiooe pe E—id

9SE+E*E $| peiwoe pe E->E*E
(10) SJE+E $| peiwoe pe E->E+E
(11) $fE $|  accept

Zynuo 4.1 H Aertovpyia tov shift-reduce Avaivtn pe gicodo idj+idy*id3

Av ko o1 facikég Aettovpyieg Tov Avoivtn givan shift ko reduce, vapyovv
axoua d6vo, accept kot error. H Asttovpyion accept avaQEpeTol Ge mTUYN
avayvmpilon Tng cLUPoAOGELPAS €16000V amd Tov avoivth. H de Aettovpyia error

avTloTolKEl o€ Ko poutivag 010pBwong 1 avapopdg oTvTakTikod Addoug.



ENOTHTA 4.3 OPERATOR PRECEDENCE ANIXNEYXH

Mo opopévn pikpn  KAAOM  YPOUUOTIKGOV — UTOPOVUE  €OKOAM VO
KOTOOKEVAGOLLE UE TO XEPL, éva shift-reduce Avodvti. Ot YpapUpHOTIKEG OVTEG dEV
&youv kovova pe deEld pépog € (kevd) M dvo cuveyopeva Mn Tepuatikd, kou
kadlovvtor Operator I'pappoatikés.
Hopaoerypo 3 / Keg. 4

Ao TIG TOPOKAT® YPOUUOTIKEG 1) TP®TN Ogv eivan Operator ['poppatiky, eve

n devtepn givon Operator ['poppotikn.

(1) E—EAE | (E)|-E|id
Ao+|-[*/]T

) E—E+E|E-E|E*E|EE|ETE|
Ye Operator Precedence aviyvevo
TPOTEPOLOTNTAG  METAED  TOV  TEPHOTL

B, . .
, %*, kot >, Hoyéona<b

=b ot "&ovv v S

nopeic aaAp, ket A =>" ybd, omov 10 Y eivar site £ eite povadikd Mn
Tepuoatikod.

3) a > b av yo kémwoo Mn Tepuotikd A vdpyel kKovovag pe de&i uépog g
Hopenic aAbP, kot A =>" yad, 6mov & eivou ite € gite povadicd Mn TeppaTiko.
Emm\éov e1d1cd y1o to svpPoro $| opiletar 61, a *> $| av S =>" yad xat 10 & sivon

7 7 7 rox r + )
gite € gite povadiued Mn Teppatikod, omwg kar 611 $| <" b av S =>" ybd ko y givan

€M povadio Mn Tepuatiko.




Opwopds. Operator-Precedence (O-P) ypoppotiky eivor o operator
YPOUUOTIKY GTNV 07toio Yo omolodNTote (evydpt TeEpUATIKOV cLUUPOA®V a Kol b

uovo o amd Tig oxéoeig a > b, a =" b, kot a <'b ivor oAnoOnc.

Apaotnprotnta 1/ Keo. 4
Yog dtvetar M ypoppatikn (5), kot oog {ntovvtol To TopoKIT®

E — E+E |E*E | (B) | id (5)

(0) IIpoomabnote xatopyv vo Oeiete OTL 1 YPOUUOTIKY] oLT OgvV &ivat

Operator-Precedence ypoupotiky (owtd pmopeite voe 10 SlamIoTOCETE Yo

TOPASEYU, €PAPUOOVTOG TOVG OPIGHOVS T®V K TPOTEPAOTNTOAG, KO
BAémovtac Ot woyver  + >+ ok + <" + 4

ypoupoTikn Oo wpénet va, ogite Ot elvat ot

XPNOOTOMGOLLE TOV Kavova (2) Yo Tig idieg oupBorooeipés Ba dromotdoovpe
om+ <"+

(B) H (5) 6pwg pmopel va petaoynpotiobsl otnv TopoKaT® YPOUUOTIKY N
omoia gival Operator Precedence kot pn-o1popoduevn.

E->E+T|T
T>T*F|F (6)
F—>(E)|id




(y) ®o KOTOGKELAGOLUE TMOPO TOV TIVOKE TOV OYECEDV TTPOTEPULOTNTAG
OA®V TV TEPUATIKOV CLUUPBOA®V Yia TNV Ypopupotiky (6). O mivakag avtdc givan
ekeivog mov Bo kKatevBuvel Tov ZuvtokTikd Avaivt oty enthoyn tov handles.

Kot apynv Ppiokovpe yioo kaBe pn TtepUOTIKO, €KEIVO TO TEPUOTIKG TOV
UTopovV va ivol TpATA 1 TEAELTAIO TEPLOTIKA OE Hid GVPPolocelpd 1 omoia
TOPAYETOL A0 AVTO TO U TEPRATIKO. [Tapatnpodue 6Tt OAEC 01 TOpAY®YEC 0 TO
F 6o éxovv ta oopfora (M id cav mpdTo TEppOTIKO, Kot Ta. cupPolra ) 1 id cav
terevtaio. Mo mapoaywyn and 1o T umopei va apyiler T => T*F, mov deiyvel o1t

T0 * pmopel va eival KOl TPMTO KOL TEAELTOIO TEPUQ

y
tov. [Tapouota yua 10 E PBpickovue 611 0L +, POVV VoL EIVEL TPATA Kol

r 4

O TIC Topayyég Tov E.

Ta *, +, ), id TeEdevtain TepUATIK

"Eyxovpe Aowmdv tov mivaka tov

Mn Tepuatikd Ipota T: oio Tepupotikd

E * +,), 1d
T , ), 1d
F ), id
Yyqua 4.2 Tivakag | eppotikd ovppora tov E, T ko F

&val TEPUOTIKO GTO OPIoTEPO HEPOC €VOG UM TEPUATIKOD Y10, Vo TOiEovy TOVg
porovg TV a kot A tov kavéova (2). I'a kaBe tétoro (evydpt, To a oyetileTon pe
<". ue kdPe teppOTIKO TOL UmOpel va givol TPMOTO o€ KAMO GLUPOAOCELPA
mopayopevn and o A. Xty (6) e€etdlovpe ta + ko T oto de&i pépog E+T, ta *
kot F oto T*F, xau ta ( ko E o710 (E). To Levyapt +:T Siver + < *, + <* (, kou + <°
id. To Cevyapt *:F Siver * <* (, kon * <* id. To Cevyapt (:E diver (<** , (<" +, (<° C,
kot (<° id. Téhog mpoohétovpe Tig oyéoelg $| <* *, §| <" +, $| <° (, xou $| <* id, pot
Ko To $| Tpémet va cuvdéeton pe v oxéon <  ue Ol T SuVOTH TPDTO TEPUATIKA

TapoyOpeVa, amd To apykd supforo E.



ToppeTpikd kotackevdlovpe ™y oxéon > Payvovpe tig de€iég mievpéc yia
EVaL U1 TEPLOTIKO OTA OPLOTEPH EVOC TEPUATIKOV, Y10, VO TAIEOVY TOVG POAOVG TMV
A xa1 b Tov kavova (3). Tote kabe TepROTIKO TOL PTOPEL Vo vl TeEAeVTOio G
ue svpPorocelpd mov wapdyetarl and to A, oyetiletor ue "> ue to b. ‘Etol otmv
(6) o Cevyapia mwov avtiototyovv ot A ko b eivan E:+, T:*, ko E:).

Apa Ba £YOVLE TIG GYECEIG **>+, + ">+, )™+, id™>+, *¥*>% ">k id">* ) *°>),
+°>),)™>), ko id*>).

Akopn mpocbétovpe Tig oyéoelg *7>$, +7>§, )™>$, kot id">$, cOpewva pe Tov

kavova (3). Exovpe Aowmdv tov mivaka tov Zynuatog 4.3 gﬁ

HEVA OO TIG GYECELS:

yad, 6mov y givat € | LOVAOIKO [N TEPLLOTIKO }

Axolovbng kabopicopue v oyéon <°, xorrdlovrog ota deE1d pépn Yo
ocvveyopevo cbuPfora ...aA..., kol oyeticope 0 a<'b ya k@be b oto cHvVoOlo

LEADING(A). Hapopowr pog Ponbnoav ta TRAILLING obdvora yu va

kaBopicovpe Tig oyéoeig > .

Aocxknon avtoalloroynong 1 / Keg 4
210V Tivoko TPOTEPAOTAT®V Tov Xynuatoc 4.3 vrmdpyovv 0Oécelg e

mepleyopeva toug deikteg el, €2, e3 ko ed. Ot deikteg avtol avapépovior o€



povuTtiveg d10pBmong AabdV Uia Kot o1 GYETIKEG BEGEIC TOL Tivake VTOONADVOLY
ovvtaxtikd Aabn. I[lpoonadnote va ypdyete HIKpA KOUUATIOL WYEVOOKMITKO TOV
Bo pmopovoE va YPNGILOTOGEL O CUVTAKTIKOG OVOAVTIG Y10 VO EKOMGEL GYETIKA

SyveoTIKG UnvopaTo Kot va, Slopdmacel To avtictoryo Adon.

Tovg alyopBuovg yio v avtépatn Kotackevn twv cuvolmv LEADING kot
TRAILLING xot TV KOTOGKELT TOV TIVOKA TPOTEPOUIOTHTOV UTOPEITE VO TOVG
Bpeite oy Piprloypaeia (my [2,3]). Eueig topa Bo docovpe éva alyopiBuo

shift-reduce mov 6Oa aviyvevcer Ohec TIG TPOTACELS

%tences) Kot pévo
By,

TPOTACELG.

AlyoprOpog

Eicodog: Ot oyéoeig mpotepardtroag (o mivar

MGE T0 b 6TV KopLET TG oToIPOg

) elseifa™Db  then /* neiwoe*/
(6) repéat PBydie 1o kopupaio otoryeio amd TV oToifa
@) until To Kopveaio TeppaTiKd oToryeio TG otoifog £xel TV oyéon
<* ue 1o TeppoTIKd mov eENYON TelevTaio
() else kdleoe povtiva 616pOwong Aabmv
end /*begin*/

yqua 4.4 Tlpoypappa moprivag yio O-P aviyvevon.
Edv 0éhovpe va dnpiovpyncovpe éva d€vEpo aviyvevong Kabmg Tpoywpast 1

OUVTOKTIKN avdAvor, T0Te mpémel vo onuovpyodue £€va kOpPfo ywoo kdbe
TEPUOTIKO OV pETAQEPETOL 0T otoifo otv ypapuq (4). Kotomv, otav 1

AVOKVKA®OT TOV YPOUU®V (6)-(7) HEIDVEL Le KATOW0 Kavova, d1LIOVPYOVLE Eva
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KOUPo Tov omoiov A eivor o1 KOUPOL TOV AVTIGTOLOVY GTO OTWNTOTE EENYON
arnd ™ otoifo. Metd v ypappun (7) torobetodpe ot otoifa Eva deiktn oTov
KOpPo mov dmuovpyndnke. Avtd onuaivel 6Tt pepkd amd to "cOpPoia’” mov
e&ybnkov amd v ypouun (6) Ba eivor deikteg o kOuPovg. H odykpion g
ypappng (7) ovveyileton vo yivetal poévo petald TepRaTIK®V, o1 deikTeg e&dyovTal

YOPic Ko cvykpion.

ENOTHTA 4.4 TOP-DOWN ANIXNEYXH
Kot apynv 8o avapepBodpe oe pia yevikny popon T

own aviyvevong 1
U,

omoia. ypewaletar  omicBo-aviyvevon (backtrackin 1 omv ovvéyewn Ba

dNUoVPY®VTAC TOL KOUPBOLE GE pre

Ag mépovue TV YPOUUOTIKN:

Kol TNV cvugg 7\,0081 ﬂ
apyilovze:

4

To ¢ cvumintel pe To TPp®TO GVUPOAO TOV W, dpa TPOYWPALE TOV dEIKTN GTO a

7oV gival to devTEPO GOUPOAO TOL W, Kot Bewpovue TO EXOUEVO PUALO OV gival
70 A. AVOmTOGGOVUE TO A GOUQ®VO LE TOV TPMTO EVOAAUKTIKO KOOV TOL A,

Kol EYOVLE:
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o
>
o

o
o

To de0tepo cLUPOAO a TOV W GULUTIMTEL LE TO @ TOV GVOTTUYLOTOG TOL A.

Kotomy kortalovpe 10 endpevo cvppforo d Tov w Kot T8 0moio dEV GUUTINTEL LE

4

dnuovpynoovue povtiva i ke pn teppatikd copporo. Ot povtiveg avTég

glvar Kot Kavovasavadpopkéc. Tmv nepintoon g (7), n omoia dnpovpyel dvo
LOVO GUUPBOAOGELPES, BEV DTLAPYEL OVAYKT Y10l OVOOPOLT.
Hopddsrypa 4 / Kep.4

Zav mopdoetypa divoupe g LOpET WYELIOKMOIKO 6TO ZyNpa 4.5 TapakdT® TIg
POLTIVEG Y10 TOVG KOVOVES S kot A g Ypoupatikng (7)

proc S(); /* S — cAd */
begin
if in_sym ='c'
then begin
advance ( );
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if A()
then
if in_sym='d'
then begin
advance ( );
return true
end;
end;
return false
end;
proc A ();

begin /* eOAo&e tov deiktn yio omcBoaviyvevon */
save_pointer := in_pointer;
if in sym="a'
then begin advance ( );
if in_sym ='b'
then begin advance ( ); retur

end;
/* doKipooe EVOAMOKTIKO KOVOVQ a(p()%)
€PYAGIES TOV TPONYOVUEVOL Kavova */
In_pointer := save_pointer; .
ifin sym="a' :
then begin advance ( ); return t
else return false
end.

H pov: . adve ) ‘ 6TV KANoM T0v AgKTIKoD AvOALTH Kot

pevo ovpforo gi6dov. Ot povtiveg S kot A

0Tl o€ TTEPINTOO vylog (false), k60e povtiva apnvet Tov delktn 10600V OTTOV

Nrav 6tav KANONKE M povtiva Ko og mepintwon emitvyiog (true) petakivel tov

deikr).

4.4.1 TIPOBAHMATA XE TOP-DOWN ANIXNEYXZH

Tpia eivar ta Pacikd TpofAipata Tov cuvavidue o€ top-down aviyvevon.

To mporto avapépetor oty apiotepn ovodpoun (left-recursion). Mia
ypoppatikn G Aéyetal aploTepd avadpopikn av £xel Eva un teppatikd A t€1o10
MOGTE VO LTAPYEL Lo Topayyn A => Aa yio kdmowo o (0eg ypouuotikn (8)

TOPOKAT®). Mio aploTEPA OVOSPOUIKT YPOUUATIKY] WTOPEL Vo avayKdcel Evav
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top-down ovoALT| Vo PmEL O O OTEAEI®TN avaKOUKA®OT. AVTO UTOpEl va
ovuPel oe AavBacpévn cvpporocelpd €10600V OAAL GKOUN KOU OE GMOTH,
avdioyo pe mowo ogpd Ba dokipacHovv ot evarllaxtikol Kovoves tov A. Ztnv
nepintoon Aowrov tov top-down avaAvt wpénetl va eEQAEIYOLLE TV OpLoTEPY
avadpoun and TV ypoupotiky (deg tnv vrogvotnta 4.4.2).

"Eva dgvtepo mpoPAnua avaeépetar oto backtracking ko 6Tig onpUOcIOA0YIKEG
gpyaocieg mov &ywav mpwv evromobel OTL mpémer va yiver backtracking.
[Mopadeiypatog yaprv, 0o mpémer va Pydrovpe oamd Tov mivako cvuBoiov

mAnpoeopieg mov Paiape mponyovudves. Mo Kot ng%gvkaw ovtn  eivon

xpovoPBopa, givar Aoyikd vo ydyvooue yio top-down smsg OV dEV KAVOLV

TaHTIONG TOV €O v cupPorov, b, vovoel 6t o evarroktikd cAd Tov S fTav
eoQaApEVO, Kol odnyel otnv amdppryn tov cabd (16Tt kdver backtrack ko
TNYOIVEL GTO TPONYOUHEVO POAAO (C) Y10 VO EPOPLOCEL EVOAAUKTIKO KOvOvd, dpa

yupilel 6T0 S T0 0010 OUMG JEV £YEL EVOAAIKTIKO KOVOVA).

4.4.2 AITAAOI®H THX AMEXHX APIXTEPHX ANAAPOMHZX
Av gyovue TOovG KOVOVEG omov 10 B dev apyiler pue A, 10tTE

amoAeipovpe ™MV aplotepn avadpoun Eavaypipoviog Toug Kavoveg og eENG.

A — BA'
A' > aA'le
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Aocknon avtoallohdynong 2 / keg 4
Mmropeite vo deiete OTL 0 MOPATAVED WUETACYNUOTIGUOG dev oAAGlEL TV
ypappatikn; Yrodeln: npénet va deiEete 611 o1 GupPolocelpég Tov mapdyovTol

amd ToV apyIKO Kol TOV LETOCYNUOTIOUEVO Kavova eivar 1dteg.

Hopaoerypa S/ Keg.4

‘Eocto n ypoppotiky (8) mopaxdto mn omoio petacynuotiletor oty (9)

ES>E+T|T
T>T*E|F (8)
F— (E)|id

deite oto Piffdia [2]
Ily.S—> Aa|b
A—>Ac|Sd|¢

1 [3]) 6mwg cupPaivel 6TV TAPUKATO YPOLULOTIKY|.

ENOTHTA 4.5 ANAAYTEX ANAAPOMIKHX KATABAXHX

Mo va pn ypedleton backtracking, mpéner va yvopilovpe, d00évtog tov
Tp€YOoVTOG GLUPOAOV €1GO00V a Kol TOv pn TEPUATIKOV A (VIO avamTLEY), TOL0G

amd TOVG EVOAAOKTIKOVG Kovoveg A — a |ap |..lo, elvar o povadikodg o omoiog

mopayel cvpPorooelpés mov apyifovv pe a. I1y. oTovg Kovoveg
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S — if C then S else S
|while C do S
|[begin S-list end
O amoxAetotikéc Aéeig if, while kot begin pog mAnpopopodv yia to molov
EVOAAOKTIKO Kavova TPENEL va eMAEEOVUE Yo va avoyvopicovpe €va S. 'Evag
YUVTOKTIKOG AVOADTNG 7OV  YPNOULOTOlEl  aVAOPOUIKEG POLTIVEG Yo Vo
avayvopicer o ocopporocepd  yopig backtracking wodeiton  AvoAvtig
Avadpopukng Katapoong. Ot avadpouikéc poutiveg VAOTOI00VIOL GE YAMGGO TOV

EMTPETEL AVAOPOLUN].

Hopaoerypa 6 / Keg 4

povTiva, OV TIG KAAEL Oev TPOKEITOL VO SOKILL 0 EVOANOKTIKO Kavova. Te
mepinton  amotuylog-un  ovoys 0. povTiveL  CQAALOTOC-

o10pBmwong mov ovoudletal error.

procedure E( );

/*E' — +TE'| ¢ */

procedure F(); /*F > (E)|id */
if input-symbol = "id'
then advance( )
else if input-symbol ='('
then
begin
advance( );
E();
if input-symbol =")'
then advance( ) else error( )
end
else error( );
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Aocxknon avtoalloroynong 3 / Keo. 4
[Ipoomafnote va ypaweTe TIC OVTIOTOLYEC POVTIVES Y10 TOVG KAVOVEG

T—>FT' «ou
T > *FT'| ¢
™G YPappaTKiG (9)

Zuyva L0 YPOLUOTIKY OV YPAQEL KATO10G €ival aKOTAAANAN Y10 AVOSPOLIKT
Kotdpaon éotm kot av dev mepiéyetl apiotepés avadpopéc. Iy, otoug Kovoveg
S — if C then S else S
| if C then S

BAémovtag o ovpPoro if dev pumopovpe vo StaAéEony
va ovartoEovpe og S.

I'evikotepa, av A — of|ay elvar 600 A

(aproTepn| TOPOYOVTOTOINGT)) TOV

A—>aA xo
A'—>Bly

ENOTHTA 4Q %AAYTEZ LL (PREDICTIVE PARSERS)

"Evag Predictive (PP) avolvtnig gival évog Stopopetikog TpOTOG VAOTOINGNC TG
uefddov Avadpopkne Katdfoaong o omoiog dev eUmAEKkel KANGEIS AVOSPOMIKDV
poutv@v. Ol YPOUUOTIKEG TOV 1KOVOTOWOLV TG OMOLTIOES (OOTE Vo glval
KOTAAANAES Yo, TNV VAOToinom &vog avolvt Avadpopkig KatdBaong Aéue ot
avikovy oty katnyopia LL(1) kou emopévog eivor kotdAAnieg kot yio €va
avaAivt) tomov LL. H e&qynon tov ovpforopod LL(1) onuaiver Left to right,
Leftmost derivation, one look ahead symbol. O LL(1) 1 Predictive avaivtig (ot

OULVEYELD 01 OPOL KOl Ba ¥PMOIUOTOIOVVTAL GOV GUVAOVUEOL) DAOTOLEITOL GOV £V
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avtopato otoifog €dkng popens. ‘Evoac LL(1) avoivthig ypnowomolel €va
mivaxo oviyvevong (Parsing Table) kot po otoifo. H otoifa mepiéyet po ogpd
amd GOUPOAD TNG YPOUUOTIKNAG KOl GTO KAT® HEPOG TOL TO GOUPOAO $. Apykd 1
otoifa mepiéyet 0 $ ko 10 apykd ovpPoro ™G ypaupatikne. O mivakog
aviyvevong givar évag mivakag M[A,a], 6mov A = un TEpUOTIKO Kol o = TEPUOTIKO
ns.

O ZuvtokTikOc AvoAuTG €AEYYXETOL OmO KOTO0 TPOYPOUUE 0dNyd Tov

Aertovpyel g €€ng. To mpodypappa tpocdopilel 1o ovpforo X TNV KOPLYN TNG

Aa. KaBopilovv tov
,

otoifac, kot 1o TpE€Yov cVUPoAo 16000V a. Ta dvo avtd ci}

TPOTO AEITOVPYIOG TOV AVOAVLTI:

. AvX=a=3$§, 0 avaAvTIC OTOUATE Kot 0VaKOLY

%

2. Av X = a # §, 0o avaAvt)g anoppintel rg ‘and ™ o710 Ol TPOYWPAEL

(%%Dg. &

4. Av 1o X glvar kdmotwo pn tepp 0 5 to.cvpfoviedeTon To oToryEio

Tov JglKT €16000V GTO ENOUEVO Gﬁuﬁgg%@ 516000V
y .

3. Av X # a kou X = 1epuatikd, Koheiton puo p

M[X,a], T0 omoio umopel va gival

&
Apaotnprotnra 2 / Keog. 4
Yog dlvetal N ToPaKATO YPOUUATIKY (9) :

E—>TE,E -5 +TE'le, T > FT', T' > *FT'le, F - (E)

id )

"Evag mivaxog ocvuvtoktikng avaiveng yo v (9) etvail avtdg mov divetal oto

Yyqua 4.7, 6mov ot kevég BEaelg eivan BEoelg Yo poutiveg caipudTmv ol dg BEoelg
pe v évoeitn “Synch” ypnoipomolobvton yio. avavnyn omd GUVIOKTIKA AGOT|.
[Aev Ba avagepBodpe aTovg ahydpOLOVE KATACKEVNG TOL TivaKa avtov. AV GoGC
evolapépovy umopeite va tovg Ppeite oty Piproypagic. Ocov apopd v
avévnym amd AdOn ocvpPovievdeite to kepdAaio 3 g OeHaTIKNG VTOEVOTNTOG

‘Epyaotplo MetayAottiotdv’ adrd kot ) Pipioypapia].
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AoBévtog Lomdv tov Tivaka Kol Tov Tpomov Asttovpyiag evog LL(1) avoivtn
TPOGTAONOTE VO KATAYPAYETE TO, PUATO TOL ovOAVTH OTav €i6006¢ TOV lvan M
ovpPoroocepd id+id*id.

[Ipoorafnote pudvol cag kol KOTOTY GLYKPIVETE TNV OMAVINGY COG LE OVTY|
oL XyMuatog 4.8.

string suoolouw

(Productons AActons)

Ov elcodot Synch AVOPEPOVTOL GE GUVOAN YOPOUKTNP®V GLYYPOVIGUOV Yo

avévnym Tov AvaAvutod amd GLUVTOKTIKG AGOT.

otoifa €loodog £€odog
$E id+id*id$
$E'T id+id*id$ |E -> TE'
$SE'T'F id+id*id$|T > FT'
$E T'id id+id*id$ |F -> id
SE' T +id*id$
$E' +Hd*id$|T'->¢
SE' T+ +id*id$|E ' -> +TE"'
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$SE'T id*id$

$SE'T'F id*id$|T >FT'
$E'T'id id*id$ |F > id
$SE'T' *d$
SE'T'F* *d$|T'-> *FT'
$SE'T'F id$

$E'T'id id$ |F > id
SE'T' $

$E' $|T'>¢

$ $|E'->¢

Yyua 4.8 To frpota Tov Avoiotn Yo €i6080 i;g%&*id
R,

/*éot® X 10 KOpLEio atoryeio g otoif
a 10 emOUEVO GUUPOAO GTNV €GO
if X=a=9$
then /* va teppartiosig. Adgio o1
else
repeat
begin
if X eivon teppotix
then .

end y
else error( )
end
until X =§ */ 1 otoifa eivar ddsio */.

Tymua 4.9 TIpoypoupo 0dnyoc yio Predictive AvaAvt

Aocxknon avtoalloroynong 4 / Keo. 4

Kdébe o amd 1ic mopoxdtom onimoelc pmopel vo givor aAndng i ywevdng.
[Ipoomafnote va avayvmpicete oo givol oAn0ng Kol oo YeVdNG Kot LGIKA Vo

e&nynoete yoti.
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a. Ot ypoppotikéc mov elval KotdAAnAes yoo avaAvtég TOMOL AVOOPOMIKNG
Kotapaong eivon eniong katdAinieg kot yio avoivtég LL(1).

B. Mepikég ypoppotikég ot onoieg gival KOTAAANAESG Y100 GUVTOKTIKOVG OVOAVTES
TOmov bottom up givon emiong katdAAnAeg kat Yo ovoAvtég Tomov LL(1). Tumikd

TOPASELY O, ATOTEAEL 1] YPOUUUOTIKY
1. E>E+T|T
2.T>T*F|F (6)
3. F>(E)|id
Y10 TNV 07Ol KOTAGKEVAGALE TOV TIVOKO TPOTEPALOTITMV TOL GYNuatog 4.3.

YXYNOYH KE®AAAIOY

210 KePAAOIO0 aVTO pEAETACOUE TIG POCIKOTEPES 0YleC CUVTOKTIKNG

avaAlvutég Tov Tomov Operator Precede Ava%poumﬁg Baong kot
-
Predictive— LL(1). # %;% !
Axoun pelethoope TL £i80VC UETOOYNUATIO MPEMEL VO, KAYOLE OF LU0

YPOUUOTIKT OOTE VO, YIVEL KATOA AVOAVTEG TNG KT YOPLog
top down ywpic omocBoaviyvevo )
Kotapaong kot tovg predictive — LL% srﬁcsocps KkafO6Aov Tovg

avaAvtég Tomov LR OVTIKEILEVO HEAETNC oTNV

¥ iy "l e T L o
(| < o | o = | | ey
] i | B3 | Ba o

j. d l:} '} ES '} ES -:}

Fl oo | o |« ey | o | o5y

Na Qopicovpe 411 to Teppatikd cOUPora TG aploTEPC GTAANG TOV TivaKa

AVTIGTOLYOVV 6Te COUPOAN GTNV KOPLOT TNG OTOIPAC, EVD TO TEPUATIKA GOUPOAM
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™m¢ oplovToG YPOUUNG TOL TVOKO OVTIIOTOLYOVV OTo COUPOAN TNG €16050VL.

[Mopatnpovtag tov mwivaxko PAETOLHE OTL GUVTOKTIKO AdBog €xovpe oTi1g €&NG

MEPUTTMCELC.
G $ ed
), ( e3
), id e3
id, ( e3
id, id e3
$,) e2
$, 8 el

[Ma v povtiva e4 o yevdokddikag Bo pmopovoe va gival

ed: print “missing )”
print “insert “)””
push_on_stack(*)”)
exit
IMa v povtiva el 0 yevdokddikag Bo propovoe va gival

el: print “missing sentence for translation”
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print “terminate compilation”

exit

Amédvinon aoxknong 2/ Keo 4
Koataokevalovpe 100 oOvora TV cLUPOAOGEP®Y 7OV TAPAYOVTaL OO TOV

apykd Kavove Tov A Kol oo ToV pHeTaoyNUATIoHEVO A (dnAadn Katackevalove

TIG TOPOYOYES TOV A KO GTIG SVO TEPITTOCELS).

ol 1d1eg

$ard[3(xcng ™G YpoppaTikng (9) elvar ot

/*T—>FT" */

/T — *FT' | e */

then begin adance( );
F();
TTONOS( )

end
else /* ¢ */;

Amédvinon aoxknong 4 / Keo 4
0. Av amavtioate 611 1 dNAwon ovt givor aindig 10te pmpdfo cog yuoti

QOivETOL OTL EYETE KATAVONGEL KOAG TNV EVOTNTO QLTY.
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Av amavtioate 0Tl 11 OMMA®ON avTH ivar Yevdg TOTE dev EYeTE KOTAAGPEL
KaAd 01ty Tovg top down avaivtég ywpic omcBooviyvevon oOnwc glivarl ot
Avaodpopukne Katdpaong kot ot LL(1) ot amoutioelc amd TIg YPOUUOTIKES eival
idtec. AT évag LL(1) avaivtig etvar €vag dtopopeTikdg TpOTOG VAOTOINGNG TG
Avadpopkng Katafaonc.

B. Av amovioote 6T 1] SMAOTN aVTH givol Yevdg maAL UTpdfo oag Kot KoAd
B0 KAVETE VoL GUVEYIGETE LE TO EMOUEVO KEQPAAOLO.

Av amavioate 0Tt 11 ONAmon avtn elval aindnig £xete Kavel AaBog aAld unv

OTOYONTEVESTE YLOTL NTOVE M0 TOAD TOPATACVITIKY €PMINCT. AVTO O10TL 1|

dNhwon: “Mepikég YpOUUOTIKEG Ol omoieg ivar KOTd ag&"‘yta GUVTOKTIKOVG

avoALTEG TUTTOL bottom up elvarl emiong KOTOAA Y0 OVOALTEG TOTTOV

I.E>E+T|T
2. T>T*F|F
4. F—>(E)|id

‘Exer pev ypnoipomomndei oe




