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BBEOEHUE

VYuebHoit mporpammuoli cnenmanbHocTH 230105 B pamkax
HU3YyUCHHA JUCHUILIMHBI «Teopml BBIYUCIHUTCIBHBIX IIPOLCCCOB H
crpyktyp» (TBIIuC) misi CTYAEHTOB AMCTAHIIMOHHON (hOpMBI 00Y-
YeHHs IPEyCMOTPEHO BHINOJTHEHHE TPEX Ja00PaTOPHBIX padoT:

1. AHanu3 onvcaHHs IEPEMEHHBIX.

2. Pa30op MaTeMaTHYECKOTO BBIPaKESHUSI.

3. Pemienme cuctemsl peryssipHBIX YpaBHEHHN.

B JaHHOM METOIMYECKOM I1OCOOMM M3JIOKEHBI 3aiaHus s
nabopaTopHBIX padoT, B MPHIOKEHUH — TpuMep opopMIIeHUS TH-
TYJIBHOTO JIUCTA OTYETA M0 Ta00paTOPHBIM paboTaM.

[penmonaraercs, 94TO ydamumecs XOpOLIO BIAJICIOT XOTs OBl
OJIHUM BBICOKOYPOBHEBBIM CTPYKTYPHBIM (WJIK WHBIM) SI3BIKOM IIPO-
rpaMMHUPOBAHMS 1 UMEIOT XOPOLIYI0 MAaTEMAaTHUECKYIO ITOJITOTOBKY.



1 AHAJIU3 ONMUCAHUA NMEPEMEHHbIX

Co3manre TporpaMMBbl ISl QHAJTM3A OTMCAHUS MTEPEMEHHBIX —
LeJb BBITOJTHEHUs TabopaTtopHoit paboTer Ne 1.

1.1 BXOOHbIE AAHHBLIE

Ha Bxox mporpammbl mofaeTcsi TEKCTOBBIH (aiin (¢ uMeHeM
INPUT.TXT), coneprxaliuii TOJbKO ONUCAHUS TIEPEMEHHBIX Ha BbI-
opannom sizeike (Pasca wim C). Hanpumep, mis si3eika Pascal co-
JiepKaHe TEKCTOBOTO (haiiyia MOKET OBITH CIIETYIOIINM:

var a, b, c: real;

d: array [1..6, 6..9] of integer;

sl: string;

s2: string[10];

To ecTp ommcaHue NMEPEMEHHBIX HAYMHAETCS C KIHOYEBOTO
CIIOBa «var», Jajee CIeAyIoT CIIHCKH MMEH IEePEeMEHHBIX ¢ yKasa-
HUEM THIa. B crncok TMIIOB HE0OXO0AWMO BKIIOYMTH Hanbolee vac-
TO MCIOJIb3yeMble 0a30Bble TUIBI. THII MOXKET OBITH TAKXKe MaccCu-
BOM (B T.4. MHOTOMEpPHBIM) HJIM CTPOKOH. Y MaccuBa HIDKHSS rpa-
HUIIa H/IEKCa He JIOJDKHA ObITh MeHbIe BepxHeil. CTpoka He MOKET
OBITh JInHHEE 255 CHMBOIIOB.

Nwms mepeMeHHOW — 3TO TOCIEeNOBATETFHOCTE OYKB U D,
HaunHaromascst ¢ Oyksel. [log OykBamu mOHMMAIOTCsT OONBIIME U
Maible OyKBBI JJATHHCKOTO aidasuTta (a...z, A...Z) u noquepKkuBaHue
(). BONBIIMHCTBO COBPEMEHHBIX KOMITUIISITOPOB HE UMEIOT OrpaHH-
YEeHUH 10 JUIMHE UMEH IePEMEHHBIX, OJHAKO 3HAYAIINMH CIUTAIOTCS
tonbko mepBbie N cuMBOOB (uncio N 3aBUCHT OT KOHKPETHOTO
kommuisiTopa). Hampumep, eciiu N = 8, To nepemenHbie 21234567
U al2345678 paccMaTpUBAIOTCI KOMIIMIATOPAMHU KaK HIACHTHY-
HBIC, XOTSI 00€ 3aIllUCH SIBIISIIOTCS CHHTAKCUYEeCKHM BEPHBIMHU. 3Haue-
uue yrcia N MokHO BeiOpath j1r000e (N > 1), Ho 00braHO 310 8, 16,
32uT.m.

B xauectBe pazgenureneil, OTASHSOMNUX APYT OT Apyra Kio-
YeBbIC CJIOBA, IMEHA MEPEMEHHBIX, 3HAKU ITyHKTYalud U T.II., MOTYT
BBICTYIIATh:

— mpob6ensr (kogq ASCIl — 32 unu $20 B miectHaaaTepuy-

HOM BHJIE);



— TepeBOJIbI CTPOK U BO3BpaThl KapeTok (komst ASCII — 10
($0A) u 13 ($0D) cOOTBETCTBEHHO);

— rtabynstiguu (kox ASCI — 9 wnu $09).

JInst yka3aHusi CHMBOJIA IO €ro Koy B si3bike Pascal ncmois-
3yercs 3HaK «#». JInbo mis aTUX Leneid MOKHO HCIONb30BaTh (PyHK-
o CHR (cM. ee onucanue B (aiine cripaBKu KOMIMIISATOPA SI3bIKA
Pascal). TIpu ykasanuu OykB A...F B mecTHaaaTepUYHBIX YUCIAX
MOJKHO HCITOJIb30BaTh KaK OOJbIINE, TaK U Malble OyKBBI. Tak, Js
MPOBEPKH CUMBOJIa Ch Ha BO3BpaT KapeTKH MOXKHO HAITHCATh

if ch = #13
WA
if ch = #$0D
WITH Ke
if ch = chr(13)

s sizbika C ¢aiin MoxeT ObITh TaKUM:

double a[l1l0], b, c;

int x g[5] [5];

To ecTb omMCaHHE COCTOMT U3 YKa3aHWM TUIOB JAHHBIX CO
CIICIYIOUIMMH 32 HUMHU CITUCKaMH UMEH INepeMeHHbIX. S3pik C mon-
JICPKUBACT Pa3IMYHbIE MOJU(DUKATOPBI THUIOB — MOAU(DUKATOPHI
pasmepa (long/short), 3naka (signed/unsigned) u npoune
(auto, register, volatile, const, static). Jlns ympore-
HUS 337124k Oy/IeM paccMaTpUBaTh TOJIBKO MOJIU(PHUKATOPHI pazMmepa.
OOpaTuTe BHIMaHUE, YTO MOAU(PHUKATOP MOXKET UCTIOIH30BATHCS 0e3
yKa3aHus 0a30BOTO THIIA, B 3TOM clly4yae B KauecTBe 0a30BOI0 THMA
nojipazymeBaetcs Tun int. Hanpumep, 3amuch

long
SKBUBAJICHTHA 3aITHCH
long int

Mopaudukarop long MOXET UCIOIb30BaThCs C TUIaMH int
1 double, momudukaTop short — TOIBKO C TUTIOM int.

T.k. si3pik C He Jenmaet pa3iuuuii MeXKAy CHMBOJIOM M IEJIBIM
yucyioM (6aiToMm), TO A MPOBEPKH KOJA 9YHCIa MOXHO MPOCTO
CPaBHUTH CUMBOJI C KOJIOM:

if (ch == 13)



Ecnmm xoMmunsTop BBIIaeT B 3TOM Ciydae IpeaynpekIeHne o
BO3MO>XHOM HECOOTBETCTBHH JaHHBIX, MOXKHO HCIIOJB30BaTh SBHOE
peoOpa3oBaHue TUIIA!

if (ch == char(13))

JInbo MOXHO McrHonb30BaTh 3amuchk ' \OOO’ mm ‘\xHH’,
rae OO0 — BOCBMEpHYHAs 3alMCh KOJa CHUMBOJIA (MaKCUMAaIbHBIN
ko — 377g), HH — mrecTHajanarepuytas (MaKCUMaIbHbBIA KO —
FFi). Tak, mpoBepKy Ha CHMBOJ MEPEBOJA CTPOKH MOXHO TaKKe
3ammcarh B TAKOM BHJIC:

WITH
if(ch == *\15’) ..

B s3bike C CyIIeCTBYIOT TakKe CHECIHATbHBIE CHMBOJIBI JIJISI
0003HaYCHUSI HEKOTOPBIX HEemeuaTHBIX 31eMeHTOB Tadmuisl ASCI|:

— ‘\n’ — nepeBox ctpoku (next line);

— ‘\r’ — Bo3Bpar kapeTku (carriage r eturn);

- “\t’ — rabyssmus (tabulate);

ITpo6Gensi (kak B Pascal, Tak u B C) MOHO 0003HaYaTh MPOCTO
B BHJIC ITpo0eria, 3aKIF0YEHHOTO B KaBbIuku (' ).

B otnunume ot si3pika Pascal B si3pike C pasMepHOCTh MaccuBa
YKa3bIBAETCS B BUIEC OAHON ITUPPHI (00s3aTEILHO MOJTOKUTEITBHOMN),
M KaXK/1asi pa3MEPHOCTb 3aKIIF0YASTCsl B KBaJAPATHBIC CKOOKH.

1.2 BbIXOOHbIE JAHHbIE

Bama nporpamMma 10JpKHA ITPOaHAIM3UPOBATH NMEIOIINECS B
TEKCTOBOM (haiiie OMHMCaHUsI MEPEMEHHBIX U BbIJIATh (B TEKCTOBBIN
¢aiin OUTPUT.TXT wiu Ha 9KpaH) pe3ysibTaT MPOBEpKU. ITO MO-
XKeT ObITh.

1. CooO0rieHue 0 TOM, YTO OIHUCAHUE KOPPEKTHOE.

2. CooOuieHre O CHHTAKCHYECKOW OmnOKe (HempaBUIIbHbBIC

MMEHa TIEPEeMEHHBIX, OIIHOKN TPH MCIIOIb30BaHUH KITIOYe-
BBIX CIJIOB, HEBEPHBIE MH/IEKCHl MAaCCHBOB, OTCYTCTBHE 3HA-
KOB MYHKTYallMH U T.JI.). YKa3bIBaTh THII OMIMOKKA HE 00s-
3aTeNbHO, TPEOYETCs TOJIBKO YKa3aTh CTPOKY M IO3HIHUIO B
cTpoke BxogHoro (haiina, rme Habmogaercs omuoOka. [loc-
TATOYHO HAXOJAUTH TOJBKO MEPBYIO OIMOKY B OTMCAHUH.



3. Coobmienne o AyOIMpOBaHUU MMEH MEPEMEHHBIX. B 3TOM
cllydae Ha BBIXOZE IPOrpaMMBI HEOOXOANMO yKa3aTh MM
QyOImupyeMoil IepeMEeHHOM, a TaKKe CTPOKY U MO3MIHUIO B
CTpOKeE, TJIe BCTPETHIICS TyOJIMKaT.



2 PASBOP MATEMATUYECKOI'O BbIPAXEHUA

Cosznanne mporpaMMbl I pa3dopa MaTeMaTHYecKOro BBIpa-
JKEHHUs1 — LIeJIb BBIOJHEHUsI TabopaTtopHoil paboTel Ne 2.

2.1 BXOOHBbIE OAHHbIE

Ha Bxox mporpammbl mofaeTcsi TEKCTOBBIH (aiin (¢ uMeHeM
INPUT.TXT), comepxaruii e IMHCTBEHHYIO CTPOKY CUMBOJIOB. JaH-
Hasl CTPOKa 3aJaeT NpHCBauBaHWE IEPEMEHHOH 3HadeHus! apudme-
THUYECKOTO BBIPAKEHUS B BHIIE

IHEPEMEHHAA = BBIPAJKEHUE.

BrIpaxxeHue MOXKET BKIIIOYATH!

— 3HaKM CIIOKEHHS U YMHOXKEHHUS (<> 1 <«* »);

— Kpyrmsie crkobku («(» u «)»);

- Komncraurs (nanpumep, 5; 3.8; 1e+18, 8.41E-10);

— HwmeHa nepeMeHHBIX.

Nwms mepeMeHHOW — 3TO TOCIEeN0BATEIFHOCTE OYKB U D,
HaunHaromasicst ¢ OykBbl. BXxogHoe BBIpaKeHHE CUUTATH TPABUIIb-
HBIM.

2.2 KPATKAA TEOPUSA

PaccMOTpUM KpaTKyro TEOpHUIO MPeoOpa3oBaHms MaTeMaTHye-
CKOTO BBIP@XKEHUSI B TICEBIOKOJ, & TAKXKE ONTHMH3AINK Koa. bonee
MOJAPOOHBIE TaHHBIE MOYKHO MOJIYy4uTh B [1] (pazmeinst 2.4-2.8).

B kadecTBe nmpumepa BO3bMEM BBIPAKEHHE

COST = (PRICE+TAX)*0.98.

2.2.1 JJEKCUYECKHUH AHAJIN3

IIpoananusupyem BbIpakeHUe:!

— COSIT, PRICE n TAX — jnekceMbI-HIeHTU(DUKATOPHI;

— 0.98 — nexceMa-KOHCTAHTA,

— =, +,* — IPOCTO JICKCEMBI.

[lycth Bce KOHCTaHTBI U HUIACHTU(PHUKATOPHI MOXKHO OTOOpa-
KaTh B JIEKCeMbI Tua <uneHtudukatop> (<MJ[>). Torma BeIX010M
JIEKCUYECKOT0 aHANMU3aTopa OyAeT MOoCle0BaTeIbHOCTD JIEKCEM
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<U>=(<U>+<U[13>)* <U >
Bropast 4acTh KOMIIOHEHTBI JIeKCeMbl (yKasarelb, T.e. HOMEp
JIeKCeMbl B Ta0JINLe MMEH) — I0Ka3aHa B BUJE HHACKCOB. CHMBOJIBI
«=», «+» 1 «*» TPAKTYIOTCS KaK JIEKCEMbl, THII KOTOPBIX MPECTaB-
nstercst uMu caMuMi. OHH He MMEIOT CBS3aHHBIX C HAMH JaHHbIX H,
CIIE/IOBATEIIBHO, HE MMEIOT yKasaTeleH.

2.2.2 PABOTA C TABJMIEN UMEH

Ilocne Toro xak B pe3yibTaTe JIEKCHYECKOIO aHAJIN3a JIeKce-
MBI pacro3HaHbl, HHPOPMAaILUs 0 HEKOTOPBIX M3 HHUX coOMpaercs U
3aI1UChIBACTCA B Ta6HI/IHy HMCH.

Jus namero npumepa COST, PRICE u TAX — niepeMeHHbIe ¢
I1aBaromield Toukoid. PaccmoTprM BapuaHT Takoil Tabmumpsl. B Heit
NEPCUUCIICHBI BCC I/II[GHTI/I(bI/IKaTOpI)I BMECTE C OTHOCHHIGI\/'ICH K HUM
urpopmanueii (tadi. 2.1).

Tabimma 2.1 — Tabauma umex

Howmep
SeMerTa Wnentuduxarop HNudopmanms
1 COST ITepeMeHHas ¢ mIaBarome TOYKOH
2 PRICE ITepemenHas ¢ mIaBaromed TOYKOH
3 TAX [TepeMeHHas ¢ mIaBaromed TOYKOH
4 0.98 KomcTaHTa ¢ miaBaroIiei TouKkoi

Ecnu mo3aHee BO BXOHOM IENOYKE MONANaeTcs UACHTU(UKA-
TOp, HAJIO CIIPABUTHCS B ATOW TaOHIle, HE MOSBIISIICS JIU OH paHee.
Ecnu na, To nekcema, COOTBETCTBYIOIIAsI HOBOMY BXOXKIEHHUIO 3TOTO
nnerTudukaropa, OyaeT ToH e, 9TO U y MPEIbIIYIIEro BXOXKISHHUS.

2.2.3 CHHTAKCUYECKHNH AHAJIN3

Brixoom aHanu3aTopa CIIy>KUT I€pPEBO, KOTOPOE IPeACTaBIIs-
€T CUHTaKCUYECKYIO CTPYKTYPY, IPUCYIIYI0 HCXOAHOM IIporpaMMe.
Iipumep:
<U>=(<Ud>+<U1>)*<U 15>
[To 3T0it memouke HEOOXOAMMO BEITIOIHHUTD CIEIYIOIINE ACH-
CTBHA.
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1) <U]lz> npubasuts k <UJ,>;
2) pesynbrar (1) ymHOXKUTE Ha <U]14>;
3) pesynbrar (2) MOMECTUTD B SIUCHKY, PE3EPBUPOBAHHYIO JUIS
<UM;>.
DTOH MOCIeNOBaTEeIHbHOCTH COOTBETCTBYET IEepeBO, M300pa-
XKeHHoe Ha puc. 2.1.

A
<I/IZ[1> ) A
N, * o <Uls>

<UJ1,> + <UJz>

Puc. 2.1 — IocienoBaTenbHOCTD NEHCTBUI
MIPY BBIYUCIICHUH BBIPAKEHUS

To ecTb MBI UMEEM TOCIIEI0BATEIHHOCTH IIar0OB B BUJIE TIOME-
YEHHOT'0 JIepeBa.

BHyTpeHHHE BepIIMHBI MPEICTABIAIOT T€ AEHCTBUS, KOTOPBIE
MOKHO BBINOJHATH. [IpsiIMble TOTOMKHM KaKJOH BEpUIMHBI JTHOO
MIPEICTABISIOT apryMEHTBI, K KOTOPbIM HYXHO NPUMEHATH JIeHCTBHUE
(ecmu cOOTBETCTBYyIOILIAs BEpLIMHA MOMEYEHa HICHTU(PHKATOPOM
WM SIBISIETCS. BHYTPEHHEHH), MO0 MOMOTalT ONPEIeInTh, KaKuM
JOJDKHO OBITH 3TO JICWCTBHE, B YACTHOCTH 3HAKU <«+», «*» H «=»,
CKOOKH OTCYTCTBYIOT, T.K. OHH TOJIBKO OTIPEIEISIOT MOPSIOK JeHCT-
BHH.

2.2 ATEHEPALIMSI KOJA

JlepeBo, MOCTPOCHHOE CHHTAKCHYECKUM aHaJIn3aTOpPOM, HC-
HOJIB3YETCSl IS TOTO, YTOOBI TOJYYUTh MEPEBO]] BXOAHOM HPOrpam-
MbI. PaccCMOTpUM ManiMHy ¢ OJHHUM PETHCTPOM M KOMaH[bI SI3bIKa
turna «accembep» (tabdi. 2.2).
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Tabnuma 2.2 — KoMaHAb! si3pIKa THIIA «acceMOep»

Komanna JlelictBue
LOAD M C(m) — cymmarop
ADD M C(cymmarop) + C(m) — cymmarop
MPY M C(cymmatop) * C(m) — cymmarop
STORE M C(cymmaTop) — m
LOAD =M M — cymMarop
ADD =M C(cymmatop) + m — cymmarop
MPY =M C(cymmatop) * m — cymmarop

Banuce «C(mM) — cymMMmaTop» O3HA4aeT, 4YTO COJCPIKHMMOE
STUEHKY MaMATH M Ha/l0 IOMECTUTh B CyMMAaTop. 3alluch =M 03Ha4a-
eT YHCIICHHOE 3HaYeHue M.

C nomosio iepeBa, NOIy4eHHOTO CHHTAaKCHUECKUM aHalIN3a-
TOpoM, U MH(POpPMALIUH, XpaHsIIecss B TaOdIuIle UMEH, MOXHO IO-
CTPOUTH OOBEKTHBIN KOJI.

C kaxJI0¥ BepIIUHOM N cBs3bIBaeTcs 1ernouka C(N) mpoMexy-
TOYHOTO Koja. KoJ Uit BepIIMHEI N CTPOUTCS CHEIUICHHEM B (DUKCH-
POBAaHHOM IOPAAKE KOAOBBIX ILCIOYCK, CBA3AHHLIX C HPSAMBIMU I10-
TOMKaMH{ BEPIIMHBI N, 1 HEKOTOPHIX (UKCUPOBAHHBIX 1ierouek. [Ipo-
1ecc mepeBoja MAET, TaKUM 00pa3oM, CHU3Y BBepX (OT JIHMCTBEB K
KOpHI0). OUKCHUPOBAHHbIC LEMOYKH M (UKCHPOBAHHBIN MOPSIOK 3a-
JIAK0TCSI UCTIOJb3YEMbIM aJlTOPUTMOM MEPEBO/IA.

3nech BO3HUKAET Ba)kKHAs MpobJema: JUIsk KaKI0W BEPIIUHEI N
HeoOxoaumMo BeiOpaTh koa C(N) Tak, 4ToOBI KOJ, MPUIHUCHIBAEMBII
KOPHIO, OKa3bIBaJICsS HMCKOMBIM KOJOM BCEro oreparopa. BooOrme
rOBOPS, HY)KHA Kakas-To uHTeprperanus koaa C(n), KoTopoit MOKHO
ObUIO Obl €AMHOOOPA3HO IOJIB30BATHCS BO BCEX CHTYyaIlUAX, TJIC
BCTPETUTCS BEPIIMHA N.

Bepuemcst k ucxomguomy nepeBy (puc. 2.1). Ecte Tpu THHa
BHYTPEHHUX BEPIIUH, 3aBHCAIINX OT TOTO, KAKAUM W3 3HAKOB IIOME-
YeH CPEeIHHMH TMOTOMOK: «=», «+» wiau «*» (puc. 2.2). 3nech Tpe-
YTOJIbHUKH — TIPOU3BOJIbHBIC MOICPEBhs (B TOM YHCIIE, COCTOSIINE
U3 €IMHCTBEHHOW BEPIINHEI).
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a 0 8

Puc. 2.2 — Tuns! BepmH

Huns mroboro apudMeTHyecKkoro omepaTopa MPHCBOCHHS,
BKJIIOYAOIIETO TOJIBKO apH()METHUESCKHIE OIEPALIMU «+» U «* », MOXK-
HO MOCTPOUTH JEPEBO C OJHON BEPUIMHOMN THUIIA «a» U OCTaJbHBIMU
BEPIIHHAMH TOJBKO THUTIOB «0%» U «B.

Kon cootBeTcTByIOIIEH BEpIIMHBI OYAET UMETh CICIYIOIILYIO
HUHTEPIIPETALHIO!

1) ecmmu N— BepimHa THIIA «a», T0 C(N) GyIeT KOIO0M, KOTOPbIii

BBIYHCIISICT 3HAUCHHUE BBIPAXKEHHSI, COOTBETCTBYIOILEE MPABO-
My TOJIIEPEBY, U MOMEIACT €ro B SUCHKY, 3ape3epBHUPOBaH-
HYIO JUIS WJICHTU(PHUKATOPA, KOTOPHIM MTOMEUCH JICBBIH MOTOK,;

2) ecnu N — BeplIMHA TUMA «O» WK «BY», TO Henoyka LOAD

C(n) Oymer KOJOM, 3aCBUIAIOIIAM B CyMMAaToOp 3HAYCHHE
BBIPKEHUSI, COOTBETCTBYIOLIETO MOJJIEPEBY, HAl KOTOPHIM
JOMUHHPYET BepIIrHa N.

Tak, qs Hamiero aepesa koj LOAD C(ny) 3acbutaet B cymma-
Top 3HaueHue Beipaxenus <UJ{;>+<U]{3>, kon LOAD C(n,) 3acki-
JlaeT B cymMMmarop 3HaueHue BoipakeHus (<U>+<U]13>)*<U]ls>, a
ko1 C(Nng) 3achuiaeT B CyMMAaTOp 3HAYEHUE MOCICIHETO BBHIPAKCHHS
Y MIOMEWIAET €ro B SUEhKy, NpeaHa3HaueHHYyo 1 <MJ];>.

Teneps Hamo MOKa3aTh, Kak kKo7 C(N) CTPOUTCS U3 KOJOB I10-
TOMKOB BepIIUHBI N. B nanpHelimemM Mbl OyJeM Mpeanoiarath, 4Yto
OIepaTophl sA3bIKa acceMOiIepa 3aluChIBAIOTCS B BU/IEC OJHOW LETOY-
KU U OTACIAIOTCS APYr OT JApyra TOYKOH C 3aIsiTOM MM Ha4yajloM
HOBOHU cTpoku. Kpome Toro, MBI OyZieM mpearnonararh, 9YTo Kaxmaoi
BepIIMHe N aepeBa mpuIUchiBaeTcs yucio (), Ha3piBaeMoe ypoB-
HEM, KOTOpOe O3HAuaeT MAaKCHMAIbHYIO JUIHHY MyTH OT 3TOil Bep-
HMIMHBI 10 JucTa, T.e. |(N) =0, ecniu N — JwmcT, a ecnu N UMeeT 1o-
TOMKOB Ny, Ny, ..., Nk, TO

I(n)=maxI(n)+1.

I<i<k
VYpoBH# |(N) MOXKHO BBIYKCIIUTH CHU3Y BBEPX OJTHOBPEMEHHO C
BeruncieHneM koaos C(n) (puc. 2.3).
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@ n, * <Uls>

<U,> + <UJz>
2 0 0 3

Puc. 2.3 — JlepeBo ¢ ypoBHSIMU

VYPpOBHH 3amlMCBHIBAIOTCS JJISI TOTO, YTOOBI KOHTPOJMPOBATH
HCIOJIb30BaHNE BPEMCHHBIX SAYCCK IaMATU. I[Be HYXXHBIC HaM BCJIU-
YUHBI HEJB3S 3aCIIaTh B OJJHY U Ty K€ SUSHKY IMaMsTH.
Tenepb onpenenuM CUHTAKCHYECKH YIPABISEMbINA alTOPUTM
reHepaly Koja, NpeJHa3HauYeHHBIH Uil BeraucieHus koga C(n)
BCEX BEpIIMH JIepeBa, COCTOSIINX W3 JHCTHEB KOPHS THNA «a@» U
BHYTPCHHUX BCPIIWH TUIIA ((6)) " «KB».
Aneopumm.
Bxoo. TlomeueHHOE YHOPSIIOYEHHOE JI€PEBO, MPEICTABIISIO-
mee co0Oo¥ ormepaTop MPHUCBOCHHS, BKIFOYAIOIINN TOIBKO apudme-
THUYECKHE OIepaluy «*» u «+», Ilpeanonaraercs, 4To ypoBHH BCex
BCPIIHMH YK€ BBIYUCIICHBI.
Buvixod. Ko B siaeiike accemOepa, BRIYHCISIONINA STOT OITe-
paTop NpUCBOCHHUS.
Memoo. [lenarp maru 1) u 2) st Bcex BepimH yposas 0, 3aTem
JUTs BepIIH ypoBHS 1 11 T.71., ToKa He OyIyT OTpabOTaHbI BCe BEPIIIUHBL.
1) TIycte N— muct ¢ MeTkoi <UJI;>.
1.1. TorycTtum, 9TO 3JIEMEHT | TabIUIbl HACHTH()UKATOPOB
sBisieTcs nepemenHoit. Torma C(N) — uMst 3Toi epeMeH-
HOM.
1.2. JTorycTuMm, 9TO 3JIEMEHT | TaOJIUIbI HACHTH()UKATOPOB
sBsieTcst Kouctantow K, torma C(n) — menouka =K.
2) Ecam N — JIHCT ¢ METKOM «=», «+» min «*», To C(N) —
ImyCcTas Iero4Ka.

3) Ecim n — BepuivHa THIA «a» U €€ MPSIMbIe MOTOMKH —
9TO BEPIIUHBI Ny, Ny 1 N3, To C(N) — 1enouka LOAD C(ng);
STORE C(ny).



4)

5)
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Ecimm N — BepmmHa THA «O0» W €€ MpsSMbIe TIOTOMKH —
9TO BepuiuHbl Ny, Ny U N3, T0 C(N) — menouka C(Ng);
STORE $I(n); LOAD C(n;); ADD $l(n). DTta nocnenosa-
TEIHHOCTh 3aHWMAaeT BPEMEHHYIO SUEHKYy, UMEHEM KOTO-
poil CayKUT 3HaK «$» BMeECT€ CO CIEAYIONMM 33 HHUM
ypoBHEM BepIIMHBI N. HenocpeacTBeHHO BUIHO, YTO €CJd
nepes 3Toi mocnemoBaTenbHOCTEIO moctaButh LOAD, T0
3HA4YCHHE, KOTOPOE OHa IOMECTHT B CyMMmaTop, Oyxaer
CyMMOM 3HAUE€HHM BBIPAXKEHUN NOAEPEBLEB, HAJ KOTO-
PBIMH JIOMHHUPYIOT BEpPIIMHBI Ny U Nz. Beibop mmeH Bpe-
MCHHBIX AYE€CK T'apaHTUPYCT, YTO JBa HYKXHbLIX 3HAUCHHUA
OJIHOBPEMEHHO HE MOSBSTCS B OJHOM slYEHKe.

Ecnu N — BeprinHa THa «B», a BCE OCTAILHOE — KakK U B
4), o C(n) — nemnouxa C(n3); STORE $I(n); LOAD C(ny);
MPY $I(n).

[TpuMeHUM 3TOT aJIropuTM K Haiemy npumepy (puc. 2.4).

LOAD =0.98
STORE $2
LOAD TAX
STORE $1
LOAD PRICE
ADD  $1
MPY  $2 T
STORE COST Ng STORE $2
LOAD TAX
STORE $1
LOAD PRICE
ADD  $1
<U1> = N [mpy  s2
TAX
STORE $1
LOAD PRICE
ADD  $1 n, * <UJs>

<UJ,> + <UJz>

Puc. 2.4 — JlepeBo ¢ reHepUpOBaHHBIMH KOJJaMU
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Taxum 06pa3oM, B KOPHE MBI [TOJYUYHIIM IPOIPaMMy Ha SI3bIKe
THUIIA «acceMOep», SKBUBAIEHTHYIO HCXOJAHOMY BBIPAXKEHHIO.

EcrecTBeHHO, 3Ta mporpaMMa Jajaeka OT ONTUMAIbHOM, HO 3TO
MOXHO HUCIIPAaBUTh HA ATAIE ONTUMU3ALIHAH.

2.2.5 OnNTUMM3 AL KOJTA

PaccMmoTpuMm mipuembl, KOTOpBIE JeNatoT Ko 00Jiee KOPOTKUM:
1) Ecnm «+» — KOMMYyTaTUBHasi ONEpalusi, TO MOXXHO 3ame-
HUTPH nocienoBatensHocTh KoMang LOAD o; ADD f3; mo-
cnenosatenbHocThio LOAD B; ADD a. Tpebyercs, oagna-
KO, 4TOOBI B IPYTMX MecTax He OBUIO Mepexojia K onepaTo-

py ADD B.

2) TlomoOHBIM K€ 00pa3oM, eciii «*» — KOMMYTaTHBHAs OIle-
parusi, To MmoxHO 3ameHuth LOAD o; MPY f; na LOAD

B: MPY 0.

3) TlocnenorarensHOCTh onieparopoB thuna STORE a; LOAD
o, MOXHO YAaJIUTh U3 MpOorpaMmbl IMpU yCJIOBUU, YTO HUIIN
s4eiika o He OyJeT UCIONB30BaThCs anee, Wi Iepen uc-
HOJIB30BaHUEM siUeiika o OyJIeT 3aIl0JIHeHa 3aHOBO.

4) TlocnemosatensHocth LOAD o; STORE f; mMoxHO yna-
JUTh, €Clu 3a Hell cneayet npyroi onepatop LOAD u mer
nepexona k onepatopy STORE [, a nocnenyroriue BXOX-
nenust 3 OyayT 3aMeHEeHBI Ha 0 BIUIOTh JI0 TOTO MECTa, I/1e
nosiBuTcst Apyroi onepatop STORE v.

ITonyyum ONTUMHU3MPOBAHHYIO IIPOrPAMMY IS HAIIETO IPU-

Mmepa (tabi. 2.3).

Tabuuua 2.3 — Onrumusanus Koaa

Ortan 1

Oram 2

Oram 3

ITpumensiem mpasuio 1
K II0CJI€0BATEIbHOCTU

LOAD PRICE

ADD $1
3aMeHsIeEM ee MOCIeI0-
BaTEILHOCTBIO

LOAD $1

ADD PRICE

[Tpumensiem npasuio 3
U yJaJsieM [HOCJIe0Ba-
TENBHOCTD

STORE $1

LOAD $1

K nmocnenosarensHo-
CTH

LOAD =0.98
STORE $2
IIpUMeHsieM IIpaBuio 4
u ynausem ee. B ko-
MaHje

MPY  $2




OxoHuanue Tadmn. 2.3
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Oram 1 Oram 2 Oram 3
3amenseM $2 na =0.98

LOAD =0.98 LOAD =0.98 LOAD TAX
STORE s$2 STORE $2 ADD PRICE
LOAD TAX LOAD TAX MPY =0.98
STORE $1 ADD PRICE STORE COST
LOAD $1 MPY $2
ADD PRICE STORE COST
MPY  $2
STORE COST

2.3 BbIXOOHbIE AAHHbIE

B BeixonHoM aiine (¢ umenem OUTPUT.TXT) s ucxomHo-
ro BBIP2)XEHHUS, 3alAHHOTO BO BXOJHOM (haiine, HEOOXOAUMO IpH-

BECTH.

1) rtaGnuily umeH,;
2) HEONTHMH3HPOBAHHBII KOII;
3) ONTHMH3HUPOBAHHBII KO/I.
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3 PELLEHUE CUCTEMbI PETYJIAPHbIX
YPABHEHUN

PemeHne cuctemsl peryiisipHbIX YpaBHEHHH — II€JIb BBIIOJI-
HEHUs TabopaTtopHoii paboTsl Ne 3.

3.1 BXOOHbIE OAHHbIE

Bo BxomuoMm daitne (¢ umenem INPUT.TXT) 3amaercs pas-
MEPHOCTh CHCTEMBI PEryJIsIpHbIX ypaBHeHui N (1 < n < 8) a 3arem —
ee K03 punreHTHI:

Oap O11 012 --. Ol1n
O20 O21 022 --. Olzn

Ono Olny On2 -.. Olnn
MaxkcuManbHas JUIMHA PETYJIIPHOTO BBIPAKEHUS JJIS KaXKA0T0
koddunmenrta paBHa 3.

3.2 KPATKAA TEOPUSA

PaccMoTpuM KpaTKyr0 TEOPHUIO PELIECHUS ypPaBHEHWU C pery-
TSpHBIMHU KodddumenTamu. bonee moapoOHbIe JaHHBIE MOXHO TIO-
ayuuth B [1] (pazmen 3.5).
Onpedenenue. PerynspHele BeIpaXXeHHs B alipaBUTE X U PEry-
JISIpHBIE MHOKECTBA, KOTOPBIE OHU 0003HAYAIOT, ONPEACISIIOTCS pe-
KYPCHBHO CIIEAYIOLTIM 00pa3oM:
1) & — perynsipHoe BeIpaKeHHEe, 0003HAYAOIIEe PEryIIPHOE
MHOXeCTBO J;

2) e — peryisipHOe BbIpaXkeHHe, 0003HaYaroIee PerysipHOe
MHOXeCTBO { €} ;

3) ecnm @€k, To & — peryJspHOE BBIpaKXEHHE, 0003HAYA0-
1Iee peryasipHoe MHOXeCTBO { a};

4) ecnu P U  — perylsipHble BBIpAKEHHUs, 0003HAYAIOIIHE
perymspHble MHOXecTBa P u Q, To
a) (p+qg) — peryssipHOe BhIpakeHue, obo3Havaromnee PUQ;
0) PQ — peryIspHOE BEIpaKECHHE, o0o03HavaroIIee PmQ
B) P — peryisipHoe BhIpaxkeHne, o6o3nayaroniee P

5) HHUYTO Ipyroe He SIBISECTCS PErYJISPHBIM BHIPAKCHUCM.
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[puHATO 0603HAYATH P’ IS COKPAILIEHHOTO 0003HAYSHHSA pp -
PaccranoBka npuopuUTETOB:
— * (uTepauus) — HaWBBICIINIA IPHOPUTET;
— KOHKaTeHallHs,
-+ (oObenuHeHME).
Hanpumep, 0+ 10" = (0 + (1 (0))).
Takum 06pa3oM, Al KaXKIOT0 PETYJSIPHOTO MHOYKECTBA MOXK-
HO HAlTH perysipHOe BhIpakeHHE, ero 0003HavaroIee, 1 Hao0oporT.
Beenem nemmbl, 0003Hadaromie OCHOBHBIE anreOpandecKue
CBOWCTBA peryJisipHbIX BblpakeHHi. [1ycTh o, B 1 Y perynsipHbie BbI-
pakeHUsl, TOTra:
1) a+tBf=Pf+a
2) O =e
3 at+t(B+y)=(at+p)ty
4) a(By) = (oB)y
5) a(f +y)=af +ay
6) (o+B)y=oy+py
7) ce=en=aq
8) ud=Ca=9
9) o =ata
10) (o) =a
11) ota=a
12) o+ =a
[Ipu paboTte ¢ s3bpIKaMu 9acTo yJO00HO IMOJIE30BATHCS YpaBHE-
HUSAMH, KO3O(QPHUIMEHTAMI U HEU3BECTHBIMU KOTOPBIX CIIy>KaT MHO-
xectBa. Takue ypaBHeHUs! OylneM Ha3bIBaTb VPAGHEHUAMU C pezy-
JAPHBIMU KOS Duyuenmamu
X=axX+Db,
rae au b — perynsipHbie BbIpakeHUsl. MOXXHO TPOBEPUTH MPSMOI
TI0JICTAHOBKO, UTO PENIEHHEM 3TOr0 YpaBHeHHs Gyet a b:
aab+b=(aa +eb=ab,
T.€. MOJy4aeM OJJHO M TO YK€ MHOXKECTBO. TakuM ke 00pa3zoM MOXKHO
YCTaHOBUTH U PEIIEHUE CUCTEMBbl YPABHEHHH.
Onpeodenenue. CucreMy ypaBHEHHUH C peTyIsipHBIME Kod¢hu-
LHUEHTAMH Ha30BEM CIHAHOAPMHOU CUCMEMOU ¢ MHOXECTBOM HEU3-
BeCTHBIX A = { Xy, Xy, ..., Xn}, €CIIH OHa UMEET BHLI;
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X1 =00 + 001X + 02X + ..+ agn Xy

Xa = 00 + 021Xy + 022Xz + ...+ 020Xy

Xn = oo + Xy + appXo + ..+ Xy
i€ 0jj — PETyJIApHbIE BHIPAXKEHHs B aJipaBUTe, HE IIepeceKaronemMcs
¢ A. Kosddunnentamu ypaBHEHUS SBISIOTCS BBIPKEHUS 0.

Ecmn o = &, T0o B ypaBHeHUH Ui X; HET 4HCNa, coeprKale-
ro X. AHaJIOrM4YHO, €CIIU Ojj = €, TO B YPaBHEHUM Ul X; 4iIEH, CO-
aepxamuii Xj, — 310 npocto X;. MHbIMH crioBaMu, J urpaet poib
koadpuiuenta 0, a € — posib ko3 duienra 1 B 0ObIYHBIX CHCTE-
Max JIMHEWHBIX YPABHEHUM.

Anzopumm pewienus.

Bxoo. CrannaptHas cucrema Q ypaBHEHHH C pPETryJISpPHBIMH
ko3¢ uimeHTamMu B aihaBUTE X M MHOXKECTBOM HEU3BECTHBIX A =
:{Xl, Xz, veey Xn}

Buixoo. Pemenne cucremsr Q.

Memoo: Ananor MeToia pelIeHus] CUCTEMbI JTMHEHHBIX ypaB-
HEHUI METOJ0M UCKIItoueHus ["aycca.

[lar 1. [onoxwuts i = 1.

[lar 2. Ecnu | = N, nepeiitu k mary 4. B mpoTuBHOM cityyae ¢
MOMOIIIBIO TOXKJIECTB JIEMMBI 3aIUCaTh YpaBHEHUS ISt X B BUJIC

Xi =X + B,
TJIe o0 — PETYISpHOE BhIpaKEeHHUE B anaBuTe X, a [J — peryisipHoe
BBIpa)KEHHE BUIa
Bo + BixaXisr + ... + PrXo,
Tpu4YeM Bce Jj — peryisipHble BhIpaXeHUs B aldaBuTe X. 3aTeM B
MPaBbIX YaCTSX JJISl yPaBHEHUH X1, ..., Xn 3aMEHUM X; PETYJISPHBIM
BBIPAKCHUEM 0 .

[Iar 3. YBenuuuTh | Ha 1 v BepHYTHCS K 11ary 2.

[ar 4. 3anucats ypaBHeHHE IS Xy B BUIE X, = aX, + B, T1Ie
o ¥ 3 — perynsipHbie BhpakeHus B andasute X. [lepeiitu k mary 5
(mpu aTOM | = N).

[ar 5. Ypasrenne ams X; umeer Bua X = oX + B, rne o u f —
PeryJISPHBIC BHIPAKCHHS B andasute X. 3amucath Ha BBIXOJIE Xi =
=a B B ypaBHEHUSX i Xi_q, ..., X1 TOJCTABIISAA O, B BMECTO X;.

[lar 6. Eciu i =1, OCTaHOBHTBHCS, B MPOTHBHOM Clly4ae
YMEHBIINUTH | Ha 1 ¥ BepHYThCs K miary 5.
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3.3 BbIXOOHbIE AAHHbIE

B BeixomHoi#t ¢aitn (¢ umenem OUTPUT.TXT) HeoOxoaumo
BBIBECTU:

1) TlosHOE peleHne CHCTEMbI PETYIISIPHBIX YPABHEHUH.

2) YupoleHHoe pelieHue.

VYpoleHHoe pelieHre MoJIy4aeTcs, €ClIu MPUMEHUTD K MOJTy-
YCHHOMY PEIIEHUIO JieMMbl 1—12.
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