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25 num:=0;
26 for v :=1 to n do
27 if color[list[v]] = O then begin

28 inc (num) ;
29 Dfs2(1list[v]);
30 end;

[To okoHuaHu paboOTHI MPOrpaMMBbI TepeMeHHast num Gy/eT ColepKaTb KO-
JIMUECTBO KOMIIOHEHT CHUJIbHOH cBsi3HOCTH Tpada G, a B MaccuBe color OyayT
XPaHUTbCSl HOMePa KOMITOHEHT CHJIbHOH CBSIBHOCTH, K KOTOPBIM TIPUHAJIEKAT
COOTBETCTBYIOIIHE BEPILIMHHI.

[Toctpoenne Tpancnonnpopannoro rpada G’ sanumaer O(V + E) Bpement
NMpu XpaHeHuu rpada CrMCKaMH CMEKHOCTH WM criuckoM pebep u O(V?) —
NpH XpaHeHHH rpaca MaTpHLell CMEKHOCTH.

B saksioueHne 0TMETHM, UTO BCE MPEJIOMNKEHHbIE B CTAThE AJIFOPHTMb, OC-
HOBaHHblE Ha TOMCKe B NIyOHHY, UMeloT olleHKy cjoxkHoct O(V + E) npu
XpaHenuu rpacda CrUCKaMH CMEXHOCTH WM criuckoM pebep n O(V?2), coor-
BETCTBEHHO, — MPU XpaHeHUH rpada matpulieii cMmexHocTH. OlieHKa BpeMeHH
paboThl B GOJILLUIMHCTBE U3 MPEJIOKEHHBIX aJTOPUTMOB OIpeJiesisieTCst HMEHHO
BpeMeHeM paGoThl MOUCKA B TJIYOUHY.
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ﬂoncqu 3HAYE€HHUSA a])l/l(bMeTI/l‘leCKOI‘O BbIpa>K€Hud
ME€TOIO0OM PEKYPCHBHOIO CnnyCka

B. A. MarioxuH

Ha npakrtuke yacto BcTpeuaercs cje/yolias 3aj1aua: noJb30BaTesb BBOJUT
apudmeTHyecKoe BblpaykeHue, Harpumep: (1+2%3) * (4+5) +6* (7+8) +9,
HY?>KHO BBIUHCJIMTb €ro 3HaueHue. Ecyin Bbl Koraa-HuOyab npo6oBasy Mucath
nporpammy, peliaolllyto Takylo 3ajauy, To, HaBepHOe, TTOHUMaeTe, YTo 3TO He
TaK TMPOCTO, KaK KaxKeTcsl ¢ MepBoro B3risjaa. Ecin HUKoraa He npoboBalH,
TO JYIsl TOTO UTOOb! B MOJIHOH Mepe OLEHHTb M3ALIHOCTL METO/a, KOTOpblil Oy -
JIET ONUCaH B 3TOH CTaTbe, MONMPOOYHATE OTJIOKUTL KHUTY, CECTh 3a KOMIIbIOTEP
W TMOMBITAThCS HAMKUCATh TAKYIO MTPOTPAMMY.

Mbl paccMOTpUM KpacHBOe pellieHHe OMMCAHHOH 3ajaud, HUCIoJib3ylollee
memod pekypcusHoeo cnycka. OparmeHTbl TporpaMmmMbl OyIyT MPUBOAUTHCS
Ha s3bike [Tackasb, oHaKO AymaeM, 4To NepeBOf UX Ha s13blk CH (paBHO Kak
1 Ha J11o00l Pyroi) He J0JI2KeH COCTaBUTb OOJBLIOrO TPyAa Aaxe s TeX, KTO
¢ si3bikoM [lackanb He 3HAKOM.

CHauaJsia paccMoTpuM GoJiee POCTYIO 3aauy: TMPEANoJI0KHUM, UTO BCE YHC -
Jla y Hac — HaTypaJibHble, a M3 OMNepaluil BCTPEUAlOTCsl TOJBKO CJIOXKEHHE
M YMHOXKEHHE.

Pa3buenne Ha JeKceMbl

st Hauana naBaidTe HamuuieM npouenypy nextlexem, Kotopas OyaeT M3
BbIPaXKEHUS BBLAECJSATL OOUEPENHO BCE JIeKCeMbl. Jlexcema — 3T0 MUHUMaJIb-
Hasl eIMHHLA TEKCTa, UMEIollasi caMOCTOsITe/IbHBIA cMbics. B Halem ciyuae
JlekceMaMu OyIyT SIBJSITbCS 3HAKHW apUbMETHUECKHX ornepaiitii, CKOOKH 1 YuC-
Jia (pu 3ToM — 06paTHTe BHUMaHWe! — JIeKCeMOH sIBJIsIeTCsl He Kaxkaast iudpa
unesia, a YUCJIo IEJHKOM). DTa e npoliesypa OyaeT HTHOPUPOBATh BCe He3Ha -
UMMble CUMBOJIBI — Mpobesibl, TabyJsiuMK U T. 1. Ellle onHa Jekcema, Kotopas
HaM [OHAJ00UTCSl, — KOHeLL CTPOKH — OY/leT COOTBETCTBOBATL TOMY, UTO Mbl
XOTHM BBIIEJUTb U3 CTPOKHU CJIEIYIOLLYIO JIEKCEeMY, a CTPOKA KOHUMJIACD.

Wrak, onuiieM cjaeayoluil THIT TaHHbIX:

type TLexem = (_Num, _Plus, _Mul, _Open,
_Close, _End);

Mo2kHO cienath MpakTHUECKH TO K€ caMoe M0-/Apyromy:

type TLexem = byte;

const _Num = 0; {Yucno}
_Plus = 1; {Brax ciaoxenus}
_Mul = 2; {Buaxr yMHOXeHHT}
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_Open = 3; {OTxphBanmas ckobral
_Close = 4; {3axprBanmas ckobral
_End = 5; {Korer, BhpaxeHua}

Mmena _Num, _Plus ¥ T.J. Mbl YMbILIJIEHHO HauWHaeM C MoAYepKUBaHHS,
yTOObI CJIYUAHHO HE MepenyTaTh UX ¢ UMeHeM KaKoH-JiMO0 repeMeHHOH, (hyHK-
LUMH U T. 1.

BBenem zBe nepeMeHHbIX:

var curlex:TLexem; {Terymasa nexcema}
vl:Longint; {3nauenue}

B nepemenHoii curlex GyeM XpaHUTb TEKYIILYIO JIeKCeMY, BbleJeHHYIO H3
BbIPaKEeHHS, KaXK/Ibli BbI30B MpoLeypbl nextlexem Oy/eT yCTaHABJIMBATL 3HA -
ueHHe 3ToH nepemeHHol. M ecsu B ciyuae, Koria Tekyllell JekceMoi siBisieTes
_Plus, _Mul u T.1., 3Ta uHdopMaLUs SIBJASETCS MCUEPMbIBAIOLIEH, TO KOTAa
Tekyllasi Jekcema — udcsao (_Num), HeoOXOJUMO ellle 3HAThb 3HAUEHHE ITOTO
yucaa. s sToro 6yaeT UCnosb30BaThes nepeMeHHasi vl (ee 3HaueHHe TaKxKe
6yJleT ycTaHaBJMBATHCS MPOLleAypol nextlexem).

Hanucanue npotienypbl nextlexem HUKaKUX aJrOPUTMHUECKHX TPYAHOCTEH
He MpeaCTaBJsET, XOTS U He SIBJSIETCS] COBCEM TpUBHaMbHbIM. CKopee Hamuca-
HHE 3TOH MPOoLEAypbl — AOBOJILHO PyTHHHAs pabota, Tpedyloulias 10CTaTOYHOH
aKKypaTHOCTH. MBI OCTaBJ/IsieM ee YuTaTessiM B KauecTBe CAMOCTOSITENbHOrO
yIpaKHEeHHs!.

B nanbHeiliem OyzneM cydTaTh, YTO 3Ta MPOLEAypa y:Ke HalucaHa M ee
BbI30B YCTaHaBJIMBAaeT 3HaUeHHe r1006aJbHON MepeMeHHOH curlex, a B cJjyuae,
ecau curlex=_Num, To U repeMeHHOH V1 (B OCTaJIbHBIX CJydasix B MepeMeH -
HOH v1 MoxkeT ObIThb 3amucaHo JloOOH 3Hauenue). [lepBbil BBI3OB Mpoley-
pbl nextlexem JOJ/DKEH BbIIEJSATh MepBylo JekceMy. BTopoil BbI30B — BTOpPYIO
U T L.

Onpenenenue apuhmMeTH4eCKOro BbiparKeHuUs

Tenepw naBaiite monpo6yem ONnpeaesnuTh, 4TO K& COOCTBEHHO Mbl XOTHM Bbl -
UHCJIUTD, T. €. UTO 2Ke TaKoe apudMernueckoe Bbipaxkenue. Iy 3Toro naBare
HEHAJI0/IM0 BEepPHEMCH B JICTCTBO U BCIIOMHHM, KaK K€ MPOUCXOHUT BbIUMCJICHUE
BbIpaXKeHHH.

CHauasia BBIMOJIHSIIOTCS] BCE YMHOXKEHHST W ONepallii BHYTPH CKOOOK W HaJl
STUMH OTepalMsiMK 3aMUChIBAIOTCS X pe3dyJibTaTbl. MOKHO MPeCTaBUTh, UTO Mbl
CTHpaEeM 3HAKH TeX OlepalMii, KOTOpble Mbl BBIMOJHUIHN, U T€ YHCJA, KOTOPbIE
B HHUX YUaCTBOBAJIM, U 3aMUCBLIBAEM BMECTO 3TOTO Pe3yJbTaThl ITHX OINepPaLUi.
Torna Ha mocJienHeM Hiare HaM MPUIETCS BBIYUC/SATL UTO-TO TUMa 63 +90+9
(3mech ¥ asiblie Bee BbIUUCEHUS Mbl OyJ1eM TIOKa3blBaTh Ha IPUMeEpe, KOTOPbIH
y>Ke GblJ MPUBeJieH B HauaJjie ctaThi: (1+2%3) * (4+5) +6* (7+8) +9).
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Mrak, MOXKHO CKasaTh, UTo apugmemuueckoe soipascerue (ynorpebiss
CJIOBO «BbIpaxKeHHe», jgajee Oy1eM HMETb B BHJY, KOHEUHO, apu(MeTHUeCKoe
BbIpaXKEHHE) — 3TO MOCJEN0BATE/LHOCTb CJlaraeMbiX (COCTOSILLAS M3 OIHOTO
Wi 6oJiee CaraeMoro), pasieaeHHbIX 3HAaKOM «+». DopMasibHO 3TO 3aMUChI-
BaeTCs TakK:

<Bupaxerue> ::= <cmaraemoe> {+ <cmaraemoe>}

31ech urypHble CKOOKH 0O3HAUAIOT, UTO TO, UTO B HHUX 3aMHCAHO, MOXKET
6biTh oBTOpeHo 0 uiu GoJiee pas (nosropeHo O pas, T. €. HU Pa3y — HANPUMED,
BbIpaKeHHe 6 * 7 COCTOUT M3 OJHOrO CJlaraeMoro).

JlaBaiiTe Tenepb 3arJyisiHeM ryG:Ke U aHAJOTHUHO TOMPoGyeM CPopMyJTHpO -
BaTb, UTO Ke Takoe cjaraemoe. Caaeaemoe — 310 NOCJEN0BATENbHOCTb MHO-
JKUTedsell (CoCTosILLast U3 OIHOrO WM 0oJiee MHOXKHUTeJIeH), pas3iiesleHHbIX 3Ha -
KOM «*>»,

<CnaraeMoe> ::= <MHOXUTEJL> {* <MHOXUTEJH>}

HaKOHeLL, MHO2KHUTEJIb — 3TO YUCJIO UJIH BbIpa>KE€HHE, 3aKJ/IIOUEHHOE B CcKOO-
KH:

<MHOXmTenmb> ::= <umcimo> | (<Bhpaxexue>)

3/iech BepTHKaMbHas uepTa | 0603HAYACT «HJTH>».

Takum 06pa3om, MOHSATHE BbIpa)KeHHsi Mbl OTPEJIE/UIN PEKYPCUBHO uepe3
CaMo 3TO TMOHsITHE. DTO OTpeJiesieHHe KayKeTcsl OUeHb CTPAHHBIM, OSTOMY MbI
MPOUJIIIOCTPUPYEM €r0 MPUMEPOM.

Wrak, paccmoTpuMm BbipaxkeHHe (1+2%3)*(4+5)+6* (7+8)+9 (cm.
puc. 1). OHo coctout u3 tTpex cjaaraembix: (1+2%3) * (4+5), 6% (7+8) u 9.
[TepBoe ciiaraemMoe, B CBOIO Ouepejib, COCTOUT U3 JIBYX MHOXHTesel: (1+2%3)
u (4+5). IlepBbiii M3 3THX MHOXKHTeJE — 3TO €CTb BbIpaXKeHHWe, B3SITOE
B CKOOKH. B cBolo ouepenb, 3T0 BbIpaXKeHHE COCTOMT M3 JIBYX cJlaraembix: 1
u 2*3. [lepBoe M3 HUX COCTOUT W3 OJHOTO MHOYKHTEJSl, KOTOPHIH SIBJSIETCS
urcsom 1. BTopoe: 2% 3 cOCTOUT M3 ABYX MHOXHTeNEH, KaXK/blH U3 KOTOPBIX
siBssieTcst yucsioM. Ho ecyin 6bl, ckaxkem, BMeCTO uncJa 3 OblJIo 3alucaHo, Ha-
npumep (1+2), TO TOT MHOXKHTEJIb SIBJISIICS Obl BbIpayKeHHEM, B3SIThIM B CKOO -
KW, H B CBOIO Ouepellb, COCTOSI U3 JIBYX CJlaraeMbiX U T. JI.

N3o6paxkeHHast Ha puc. | cTpyktypa Ha3biBaetcst depesom pazdopa 8ol-
padscerus (ME. 0603HaYaeT MHOXKHTEJb, CJI. — CJaraeMoe, BHpaxX. — BbIpa-
JKeHHe).

[Tonipo6yiiTe B3SITh MPOU3BOJILHOE BhIpaXKEHHe U CaMOCTOSITEbHO «Pasfio-
JKUTb» €r0 Ha COCTaBHbIE YACTH B COOTBETCTBHHU C HAUIUM OMpPEIEIEHHEM.

JlaBaiiTe MOJBITOXKKUM, UTO YK€ y HAC MOJYUHUIOCh.

<Bupaxerue> ::= <cmaraemoe> {+ <cmaraemoe>}
<CrmaraeMoe> ::= <MHOXHTENL> {* <MHOXUTEIH>}
<MHOXUTEIb> = <umcno> | (<BrpaxeHue>)
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(1 + 2*x3)*x(4+5) + 6 *«x(7+8) + 9
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[0BOPAT, UTO Mbl OTIPENETUIN ePAMMAMUKY, 3aaI01ILYI0 apudMeTHUecKe
BbIpakeHust. A cam crnocoG 3armucH rpaMMaTHKH, KOTOPBIE Mbl HCIOJIb30BAJIH,
HasbiBaetTcst popmyranu bakyca—Hayapa.

Hanucanue nporpammbl

Tenepb nepeiiiem K Hanucanuio nporpammbl. [lucate nporpammy Oynem
CTPOTo cJlelysl HAallUM OIpeaesIeHUsIM.
Hanuuiem tpu dyHKUIMH.

function expr:longint;

Bynem cuutath, uto npu Bbi3oBe 3TOH (yHKLMH B curlex 3anucaHa rnepas
JlekceMa apugmeTHueckoro BblpaxkeHus. Torna s1a GyHKUMsST OYIAeT BbIYHCISATD
3HauyeHHe 3TOro BbIPaKEHHsI U BO3BPALlaTh €ro B KAYeCTBE CBOETro pe3yJibTaTa.
[TocJsie BbImosiHeHUs1 5TOH PYHKLUMK B curlex OyjeT 3anucaHa rneppast Jekcema,
CJIE/lyIOLIast 32 STUM BblpaXKeHHEM.

Hanpumep, ecsin 1aHo BblpaxkeHHue

(142*%3) * (4+5) +6% (7+8) +9

¥ TIpU BbI30Be (PYHKIMM B curlex 3anucaHa repBasi OTKpblBalollasi cKoOKa,
TO B KauecTBe pe3yJbraTa (QyHKUMM OyleT BO3BpAlleHO 3HAueHHe BCEro Bbl-
paxkenusi (T.e. uncyo 162). A B curlex Oyner 3anucano _End. Eciu ke npu
BbI30BE TeKylllast JeKkceMa — euHuua (T.e. curlex=_Num, vl=1), TO pe3yJb-
TatoM OyleT 3HaueHWe BblpaxKeHWsi 1+2%3, T.e. uucyao 7, a B curlex Oyner
CTOSITb 3aKpblBatollasi CKoOKa, Wayllasi MOcJ/e 3TOr0 BbIPAXKEHHUS.

Takke HamuieM (YHKLHIO

function item:longint;

KOTOpasi aHAJIOTHUHO (PYHKLMH eXpr OyleT BbIUMC/ATb 3HAUEHHE CJIaraeMoro,
nepBasi JJeKceMa KOTOPOTo SIBJSIETCS MIPH BbI30BE TeKYyLIeH, H (PYHKIHUIO

function mult:longint;

KOoTOpast 6yIL€T BbIYHCJIATbL 3HAYEHHE MHO2KHUTEJIsA.
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Haunewm ¢ (byHKLU/]H expr, CuuTasi, 4To OCTaJIbHbIE (pyHKLU/II/I Yy2Ke HalluCaHbl.

function expr:longint;

var a:longint; {sTa mepeMenHas 6yIZeT HCIONB30BATHCH
LIS XpaHEHHs IPOMEXYTOUHHX DPe3yIbTAaTOoB}

begin

CMoTpuM Ha onpejiesieHre. BoipaxkeHne Bcerja HAUMHAETCS CO CJ1araeMoro.
3ameTuMm, uTo rneppas JieKceMa BbIpaXKEHHUs BCErJla sIBJISIETCs [IEPBOi JIeKCeMOk
cJ1araemoro. A BbIUMCJIUTD 3HAUEHHE CJIaraeMoro Mbl MOXKEM C OMOLIBIO (DYHK -
UMM item:

a:=item;

3amerum, UTO MOCJe 3TOro BbI30BA B ME€pPEMEHHOH a 3arnucaHo 3HaueHHe
9TOrO CJIaraeMoro, a curlex yKasblBaeT Ha MepBYIO JIEKCEMy 3a 3THM cJjarae-
MbIM. Teriepb BO3MOXKHBI IB€ CHUTYALMH: €CJH TeKyllasl JekceMa — 3HaK «+»,
TO 3a HUM HJIET ellle OJHO cJlaraemoe, AaJblile CHOBA MOXKET MATH «+» M T. .
Bropo#i BapuaHT — He «+», HO TOrJa 3TO y:Ke K BbIPaXKEHHIO OTHOILIEHHS He
MMeeT, T. €. Bblpa’keHHe 3aKOHYHJI0Ch. MTak:

while curlex=_Plus do begin
{Pa3 Terymas mexceMa - IINC, TO MB LOJXHE, B3allOMHUB 5TO,
epedTH K CleAybmed ekceMel
nextlexem;
{Temepr curlex - mepBa# JNeKceMa ClaraeMoro, KOTOpOe HAaLo
mpubaBATh K TOMy, 4YTO 3AIMCaHO B at
a:=atitem;
end;
expr:=a;
end;

Wroro, Hally yHKUMIO Mbl Hanicanu GYKBaJbHO B O CTPOK.

Tenepb HanuiieM yHKUMIO item. 3amMeTbTe, UTO ONpeeseHHe caaraeMmoro
MOJIHOCTbIO AHAJIOTHUYHO OTpPE/E/IEHHIO BbIpaXKeHHs. 3HAUUT, U (YHKLHS Oy1eT
MOJIHOCTBIO aHAJIOTHUHA (PYHKUHUH eXpr:

function item:longint;

var a:longint;

begin

a:=mult;

while curlex=_Mul do begin
nextlexem;
a:=axmult;
end;

item:=a;

end;
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Ocranoch coBceM YyTb-UYyTh: HAllUCATb (bYHKLU/IIO mult. Crenaem 3To TOXKe
B COOTBETCTBHH C ONMpPEACJICHUEM.

function mult:longint;
begin
case curlex of
_Num: begin
{Texymas nexceMa - 4UUCNO, 3HAYAT, MHOXUTEIb PaBEH UHUCIY,
XpaHsameMycsd B IepeMeHHOH v1}
mult:=vl;
{0 mambwe Hazo He 3abHTH CABUHYTHCA HA CIEAYNNYD JEKCEMY -
BeIp curlex MONXHO yKasHBATh Ha CIELYWHIYH I[IOCIE MHOXWTENS JIEKCEeMyl)

nextlexem;
end;
_Open: begin

{Tekymas mekceMa - OTKphHBawmas CKoOKal}
nextlexem; {cmBuraeMcs Ha cileIywmyb JeKCeMy}
{Temeps MB cTOMM Ha IepBOil IeKCEeMe BHDAXEHUS, 3HAUEHHE KOTOPOTO
u 6yIneT 3HaUeHWEM Halero MHOXHTENT}
mult:=expr;
{Temepr M cToMM Ha mIepBOil JIeKCeMe IOCIE BHPaXEHHUS.
9To monxHa OHThL 3akphHBawmas CKOb6Ka, KOTODYD HYXHO "IDOTIOTHTBL" -
Bemb M IONIXHH 3aKOHYMTL Ha ClIeIybmell 3a HamuM MHOXHTEJEM JIeKCeMe,
a CckobKa - IOCHeIHAS JeKCeMa MHOXMTEIL}
if curlex=_Close then nextlexem
else error; {ecmu BApyr okasamochb, YTO TeKymas JeKceMa 6hia
He 3akphBabmasd CKob6Ka, 3HAYUT, Halle BHPaXeHHWE CONEepPXWUT OmMbKH,
HampuMep: (1+2, T.e. ckob6Ka He 3aKpHBAETCH, TOTAA MH MHOJIKHH BHAATH
coobmerne 06 ommbke, IyCThb y HAC 3TO fgejaeT IpoleAypa errort
end
else error;
{ecn mepBas mekceMa BHUMCIAEMOTO MHOXMTENA - He YHCIIO
¥ He OTKpHBawmas CKob6kKa, TO 3TO ONATh Xe ABIAETCH IPU3HAKOM TOTO,
YTO B BHpaxeHUN ommbra, HampuMep: 1¥*2}
end;

Ocrasioch HanucaTh OCHOBHYIO MPOrpammy.
[Tomumo onucaHHbIX paHee THNa TLexem W NepeMeHHbIX curlex W v1, Ham
noTpedyeTcs elle OHa MepeMEeHHast:

var v:longint;
begin
{3mecpr momxHa MATH MHWIZANU3AUUA II€PEMEHHEHX ,
BBOZ, BHpaXeHNs [ONb30BATEleM - OCTABJIAEM 3TO BaM}
nextlexem; {cumsBaeM mepBy®O IekceMy. Temepsr B curlex 3ammcaHa
mepBas JleKCeMa Halero BHpaXeHHd,
¥ ero MOXHO BHYNCINTB, BH3BaB (QYHKIMIO exXpr}
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V:=expr;
{Temepr, mo mIee, Mb HONXHH OKa3aThCHA B KOHIE BHpAXEHUd,

eCil 3TO He TaK, 3HAUNT, B BHPAXEHWU €CTh OMUOGKU}
if curlex<>_End then error;
writeln(v); {mevaTtaemM pesymbTaT}
end. {Bce!}

Aro nerictBuTesibHO Bee. [Toxoxe Ha dokyc.

Ocranach, noxaJjyi, Jullb oJHA TexHHueckasi npodyema. PyHKLMUS expr
UCroJib3yeT (OyHKIMIO item, item ncnogbayeT mult, a mult WCMnoJb3yeT expr.
Kakas u3 Hux no/mkna ObiTh onucana panbiie? OkasbiBaercs, uro [Tackasb na-
€T BO3MOXKHOCTb PeLLUTb 3Ty npobJemy. MoxKHo, HarpuMep, onucatb (yHKLUHHU
B TaKOM TOpsifiKe: CHauasia mult, MOTOM — item, H HaKOHell expr. A 1Uisi TOro
yTOGBI y2Ke B (PYHKIMK mult KOMIUJIATOP 3HAJ, UTO (DYHKIMS eXpr MPUCYTCTBY -
eT B mporpamme, HO GyJeT onvcaHa IMo3jiHee, HYy’KHO Tepef onucaHneMm mult
HarucaTb MPOTOTHI (3aroJIoBOK) (DYHKIMK exXpr U KJioueBoe coBo forward,
KOTOpOE KaK pa3 M roBOPUT KOMITHJISITOPY, UTO (yHKLHMSI Oy/leT onucaHa noapi-
Hee. Takum o6pasom,

function expr:longint; forward;

[pumep

JlaBaiiTe nocMoTpuM, Kak 3T0 Bce OyneT paboTarTh.
Hrak, nycTb HaMm faju Halue JioOUMOe BblpaKeHHe:

(142%3) * (4+5)+6% (7+8) +9.

[TepBblii BbI30B nextlexem W3 OCHOBHOH MPOrpaMMbl YCTAHOBUT curlex=
=_0Open. Jlasblile Mbl BbI3bIBAEM €Xpr, eXpr YCTPOeHa TakK, UTO OHA CPa3y Bbl-
3biBaeT item, a item BbI3biBaeT mult. mult BUIUT OTKPBIBAIOLLYIO CKOOKY,
«IIporyiaThlBaeT» ee, B curlex okasbiBaeTcs _Num u v1=1. Jlajblie Mbl BbI3bl-
BaeM expr, expr yCTpoeHa Tak, YTO OHa Cpa3y BbI3bIBAET item, a item BBI3bI-
BaeT mult. mult BuauT, uTo curlex=_Num, TOrjJja OHA BO3BpalllaeT 3HAYEHHE
v1=1 u BbI3bIBaeT nextlexem. Tenepb curlex=_Plus. [locse 3Toro mult 3a-
BEepIIAETCSI U Mbl MOMAaJIaeM B item, U3 KOTOPOTO MPOU30IIIEs BbI30B. 3aMeThTe,
UTO Mbl KaK pa3 CTOUM Ha IepBOH JieKceMe I0CJe CUMTAHHOTO MHOXKHUTEJIS.
_Plus — 310 He _Mul, nosromy item cuurTaer, 4ro cjaraemMoe 3aKOHUMJIOCH
(TeM caMbIM, OHO COCTOMT W3 OJIHOTO MHOXKHUTEJISl, H 3TO JE€HUCTBUTEJILHO TaK)
U MBI BO3BpalllaeMCsl B eXpr.

expr BUIUT _Plus W MoHUMAaeT, 4YTO B BbIpaKE€HHHU €CTb ellle OJHO cJarae-
Moe. 3arnoMuHasl B a 3HaueHue 1, KoTopoe siBJISIeTCs 3HaueHUeM MepBoro cJiara -
€MOro, oHa Bbl3bIBaeT nextlexem, rnocJe yero curlex=_Num, v1=2. Boi3biBa-
eM item, item BbI3biBaeT mult. mult Bo3Bpallaer vl=2 u jgejaer nextlexem,
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nocJjie yero curlex=_Mul. Tem cambiM, B item MbI TonajgaeM B LMKJ while,
JlesiaeM nextlexem (B pesysbraTe curlex=_Num, v1=3) U CHOBa BbI3blBaeM
mult. mult, jenasi nextlexem (B pe3yJsbrTate curlex=_Close), Bo3Bpallaer
HaM 3. item ymMHOXKaeT 2 Ha 3 H, MOCKOJIbKY curlex<>_Mul, LHMKJ 3aBepLIaeT-
csl. 3HaueHUeM item siBJsieTcs 6, M, BO3BpALIAsCh B €Xpr, Mbl K UMEBIIEMYCS
Tam uncay 1 npubasssiem 6. [Tocse yero curlex<>_Plus, U eXpr Takxke 3a-
BeplIaeTcst co 3HayeHnem 1+6=7.

Mbub1 BepHysich B mult, u B curlex Jo/pKHA ObITh 3aKpbiBatolasi ckKoO-
Ka, 4TO M HUMeeT MecTo ObITb. Mbl nesaeM nextlexem M BO3BpallaeMcsl CO
3HavyeHueM 7 B item. Jlasbiie nonpo6yiiTe cMoaenupoBaTh paboTy mporpam-
MbI CAMOCTOSITENIbHO (KaXKeTCsl, UTO ITO Jierde MpojiesiaTh CaMoMy, 4eM Tpo 3TO
UUTaTh).

3amerbTe, UTO BeCh M0JCUeT MPOUCXOAUT CTPOrO B COOTBETCTBHH C HALLHUM
OTpEJIeJIEHHEM.

0606w eHue

Yro Ke enath, €CJIM B HallleM BbIPa’KeHHH MPUCYTCTBYIOT BbIUMTAHHE U JIe-
JICHHE, BO3BEJICHHE B CTEleHb, YHApPHble MHUHYCBI, APOOHBIC YHCJA, CUMBOJIbI
nepeMeHHbIX U T. 1.2 DTO MoTpebyeT U3MEHEHHs! OTpeeIeHUs TOr0, UTO 2Ke sB-
JISIETCS1 BIPAXKEHUEM, @ COOTBETCTBEHHO, H BLIUHCJSIOLIMX €ro 3HaueHne PyHK-
. [Tokaxkem, HanmpuUMep, KaK U3MEHHUTCS OMpesiesieHHe BbIpaXKEHHUs], a COOT-
BETCTBEHHO, U (DyKHLUS eXpr, ec/d 100aBUTh €llle U BbIUMTAHHE.

<Bripaxenue> ::= <cmaraemoe> {(+|-) <cmaraemoe>}
Eule pa3 HanomHum, 4To BepTHKaJIbHAS YepTa 0603HAUAET «HJIH>.

function expr:longint;
var a,b:longint;

c:TLexem;
begin
a:=item;

while (curlex=_Plus) or (curlex=_Minus) do begin
c:=curlex;
nextlexem;
b:=item;
if c=_Plus then a:=atb else a:=a-b;
end;
expr:=a;
end;

Jlesienue, ectecTBeHHO, 100aBJsIETCsl B ONpe/le/eHHe ¢/1araeMoro (Tam e,
rie ymHoxKeHue). [losieaHo He 3a0biTh, BBIMOMHSAS JeJeHHe, TPOBEPUTD, UTO Jie-
autesb He paBeH 0. [1pu nosiBjeHHH BeLECTBEHHBIX UMCEs HYXKHO He 3a0biTh
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M3MEHHUTb THI pe3dyJsibTara, BO3BpalllaeMoro (MyHKIHSMH, U THIIbI epeMeHHbIX
JIJIST TIPOMEXKYTOUHBIX 3HAUEHHH, a TakKe N00aBUTb pasdop APOOHBIX UHCE
B Mpoleaypy nextlexem.

Jlo6aByieHne rnepeMeHHbIX W BbI30BOB (DYHKIMH OTPA3WUTCSsl HA BBIYUCJIEHHH
MHOXKUTeJIA (B (yHKUIMH mult B onepatope case N00aBATCS HOBble BETBH).
Hanpumep, ecan B BbIpa’KeHHH BO3MOKHBI NEepPEMEHHbIE, TO MOXKHO 3aBECTH
CriellMasbHbIA THI JIeKCeM — MepeMeHHasl, a B MepeMeHHylo v1 B 3TOM CJy-
yae 3aMuchbiBaTh YNCJAOBONH HOMEP 3TOH NMepeMeHHON (XpaHs OT/AeNbHbIH MacCHB
COOTBETCTBHI MeXK1y MMEHaMH MepeMeHHbIX U UX HomepaMmu). HemHoro nHaue
no6aBJisieTcsl onepalusl BO3BEJCHHSI B CTelleHb — OHa 1oTpebyeT 106aBJieHHs
HOBOTO MPaBuJa B rPAMMaTHKY.

MeTo/ peKypCHBHOTO CITycKa MOXKHO HCIOJ1b30BaTh U MPH BbIUMCJIEHHH JI0-
THUECKHX BBIPAXKEHHH, W Jaxke Juist paszbopa nmporpaMmbl Ha sisbike [lackaJb
(xoTsl rpaMMaTHKa 513blKa B 3TOM cJjlyuae OyleT 3HauuTesNbHO cyoxkHee). OHaKo
CTOWUT 3aMeTHTh, UTO OBbIBAIOT TAKHE SI3bIKH, JIJIST KOTOPBIX METOJ| PEKYPCHBHO-
ro criycka He MpUMeHUM Npu pazbope nporpamMmm. COOTBETCTBYIOLLME TPUMEPDI
MOKHO Ha#TH B JIUTepaType.

B szakJiouenue xoresnochk Gbl nobaarogaputb A. B. UepHoBa u B. M. Typo-
BHLA 32 PsJL UEHHbIX 3aMEeYaHUH M0 TEKCTY 3TOH CTaThbH.
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