Ara!
ANropuTMbl

M3yyeHune Teopun anropuTMOB MOXKET OKa3aTbCSt OYEHb MOME3HBIM MPOrPaMMUCTY-NPaKTUKY. Kypc nekuuii no
3TOMy NpeaMeTy CHabXaeT CTyAEHTOB (YHKLUMSMU ANS PELUEHNS BaXKHbIX 3a4a4 M YYUT UX HAX0AWUTb NOAXOAbI
K PELUEHMIO HOBbIX 3adad. B cnegytowmx rnaBax Mbl yBUAMM, KakuM 06pa3om 6onee coBepLIEHHbIE aITOPUTMbI
MOTYT BAUSITb HAa NPOrpaMMHoe obecrneyeHune, cokpallas BpeMsl Ha pa3paboTKy 1 nosbiwas 3¢ EKTUBHOCTb
nporpaMm.

ANropuTMbl UrPatoT CYLLIECTBEHHYIO PO/ib B PELLEHNM 06bIYHbIX 3a4a4 NPOrpamMMMpoBaHmst. B cBoel KHure
«Ara! O3apeHune» (Martin Gardner, Aha! Insight), oTkyaa s 6eccoBecTHO ykpan 3arnasue, MapTuH FapaHep
OMUCLIBAET TO, YTO S MMeto B BUAY: «KaXyLLascsl CNOXHOM 3afada MOXET MMETb NPOCTOE HEOXWNAAHHOE
pelieHne». B otnnume ot 6onee coBepLUEHHbIX METOAOB, «aral-anropuTMbl» He TPebyoT BbICLLErO 06-
pa30BaHMsl; OHW MOryT MPUNTK B rofioBy 106OMY NPOrpaMMUCTY, FOTOBOMY CEPbE3HO 3ayMaTbCs, A0
HanucaHusl NporpaMMbl, B NpoLecce ee KOAMPOBaHUS MW NOCne 3TOro.

2.1. Tpu 3agaum

[loBonbHO 06WKMx cnoB! 3Ta rnaea NocBsleHa TpeM HebonbluMM 3aaadvaM. MonpobyiTe pelwmnTb UX
CaMOCTOSATE/IbHO, NPEXAe YeM NpoAOHKUTb O3HAKOMIIEHNE C 3TOWN rNaBoM.

1. TlycTb ecTb Hekui ainn, coaepxalumin He 6onee YeTbipex MUNIMapaoB 32-6UTHLIX LeNbIX Yncen B
C/ly4anHOM nopsiake. Hy>XKHO HanTK YnCNo, KOTOpoe OTCYTCTBYET B ainne (a xoTs 6bl 0AHO Yncno byaeT
OTCYTCTBOBaTb HaBepHsika — noyemy?). Kak 6bl Bbl pelunnu 3Ty 3aaadvy npu Hannyunm HeorpaHUYeHHoOwM
ornepaTMBHOWM NamaTn? Kak Bbl pelunTe ee, €Civ onepaTMBHas NaMsaTb OrpaHNYeHa Napon COTEH KMNOGaWT,
HO pa3peLLaeTcs UCMOoNb30BaHNE HECKONbKMUX BpeMeHHbIX daitnos?

2. OcyuwecTBuTe UMKINYECKUIA CABUAT OAHOMEPHOMO MaccMBa M3 N 3/IEMEHTOB Ha i NO3ULMIA BNEBO.
Hanpumep, ecnn n=8, a 1=3, BekTop abcdefgh npeBpalLaeTcs
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B defghabc. MpocTefiwasn nporpaMMa UCMoMb3yEeT N-3/1EMEHTHbIN BCMOMOraTe/bHbI MacCUB U BbIMOSTHSET
3afa4y 3a n waro. MoXeTe 1 Bbl CABMHYTb MAacCMB 3a BPEMs, MPONOPLUMOHAIbHOE N, UCMOMb3yS NNLLb
HECKONbKO AEeCATKOB 6aWT Noa AONONHUTENbHbIE NEPEMEHHbIE?

3. [aH cnoBapb aHINACKOro si3blka. TpebyeTca HalTu Bce Habopbl aHarpamMM. Hanpumep, cnosa pots, stop u
tops sBnsOTCA aHarpaMmMamu Apyr ANs Apyra, NOCKOMbKY KaXAoe U3 3TUX C/I0B MOXET ObITb MOMyYeHo
nepecTaHoOBKOW BYKB Ntoboro Apyroro.

2.2. Be3pgecywmin ABOMYHBIN NOUCK

5 3apyMblBato uenoe yncno ot 1 go 100, a Bel ero yragesisaete. 50? Mano. 75? MHoro. U Tak urpa
NpoAo/MKaeTca A0 TeX Mop, NoKa Bbl HE yrajaeTe 3afyMaHHOe MHOK 4Mcno. Ecnn uncno B3aTo 13 AManasoHa
1..n, TO OHO MOXeT 6bITb HaBepHsIKa yragaHo 3a Iog, /7 nonbiTok. Ecnm n=1000, goctato4Ho 6yaeT 10
nonbITok, a ecnn n=1 000 000, noTpebyeTcs He 6onee 20 NONbLITOK.

STOT NpUMep MANIOCTPUPYET METOA, NO3BOMSIOWMI PELUNTL MHOXECTBO 3aZlay NPOrpaMMMPOBaHUSI, —
ZABONYHBIV 1TOMCK. B HaYanbHbIN MOMEHT Mbl 3HAEM, YTO O6BEKT HAaX0AMTCS B 3alaHHON 0bnactu, a onepaums
Bbl6Opa ¥ MPOBEPKM 3HAYEHNS COOBLIAET HaM, rAe HaxoAMTCS OOBEKT: B TEKYLLEN NO3MLUMM, BbILLE UK HUXE
ee. [pn ABONYHOM NMOMUCKE MECToMnosioXkeHne obbekTa 06HapY>KMBAETCS C NMOMOLLBIO MOBTOPSIOLLErocs Bbibopa
3/IEMEHTA U3 CepeanHbl TeKyLlen 06nacTu. Ecnn BbiGpaHHbIA 37IEMEHT OTIMYAETCS OT MCKOMOr0, Tekyllast
obnactb genutca nononam, nocne Yero npouecc Boibopa U CpaBHEHUs NOBTOPSETCS. [MOMCK 3aKOHYEH, eCu
06Hapy>XMBaETCS MCKOMBIN 3/1IEMEHT UMK MyCTasi 06nacTb.

Camoe 06bl4HOE NMpUMEHEHVE ABOMYHOMO NOMCKa — MOUCK 3/1IEMEHTa B OTCOPTUPOBAHHOM Maccuse. lNpu
noucke uncna 50 6yayT npoBepeHbl cneayowme anemMeHTol (puc. 2.1).
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Puc. 2.1. [JaoWYHbIA MOUCK B OTCOPTUPOBAaHHOM Maccuee
CyLuecTByeT MHEHWE, YTO NPOrpamMMy ABOMYHOIO MOMCKA TSHKENO HanucaTb 6e3 owmnbok. MoapobHO Mbl
n3yunMm ee B rnase 4.
MporpamMa nocneaoBaTeNbHOrO MOMCKA BbIMOSIHSAET B CPEAHEM OKOJI0 M/2 CpaBHEHWIM NpuW NoucKe B Habope
M3 N 251IEMEHTOB, TorAa Kak JIBOVMYHBIN NOWCK BCeraa AenaeT He 6onee Iogz 1. OT0T CbaKT MOXET O4YeHb
CUNbHO MOBNUSATH Ha NPON3BOAUTENBHOCTbL CUCTEMbI. BOT npumep, OTHOCSALLMIACA K CUCTEME 6p0HMDOBaHM$I
bunetoB aBuMakoMnaHun TWA:
«OpHa #3 nporpamMm oCyLyecTs/is/1a rMoCIEL40BATE IbHBIV MTOUCK B OrPOMHOM 06bEME namsaT rpumepHo 100
pas B cekyHay. 1o mepe pocra cetv cpegHee BpemMs 05pa§or/a4 coobLyeHmns BO3pociio 40 0,3 mc, 4to
0Kas3asnoce [J/18 Hac C/MLLIKOM MHOro. Mbl ycTaHoBu/m,
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Y70 rPO6IEMA 38K/IIOYAETCS B MCIT0/Ib30BaHMN NIPOLELY P [IOC/IEL40BATELHOMO TOMCKE, 3aMEHWTU €€
MIPOLIEAYPOU ABOMYHOIO MIOUCKaE, M MPOBIIEMA UCHES/Ia».

S yacTo cTankmBasncs ¢ 3TUM U B ApYrMx cuctemax. [porpaMMMCTbl HAUYMHAKOT C NPOCTON CTPYKTYPbl AdHHbIX U
MoCneaoBaTENbHOrO NMOUCKa, KOTOPLIV MOHaYany okasblBaeTCS AOCTAaTOYHO 6bICTpbIM. Koraa
MpOV3BOANTENBHOCTM NOAOOHOM NPOrpaMMbl HAYMHAET He XBaTaTb, MOXHO OTCOPTMPOBATL Tabnuuy u
BOCMONb30BaTbCA ABOUYHBLIM MOUCKOM, YTO YCTPaHSieT npobnemy.

OaHaKo nosne NpMMEHEHNUs ABOMYHOIO NMOMCKa HE OrPaHNYMBAETCS BbICTPbIM MOUCKOM B OTCOPTUPOBAHHbIX
MaccuBax. Pon Beiin (Roy Weil) npyMeHun 3ToT MeToa Anst HAXOXAEHUS HEKOPPEKTHON CTPOKM BO BXOAHOM
daiine, conepxatuem 6onee 1000 cTpok. K coxxaneHuo, CTpoKy 3Ty Henb3s 6bi10 06HapY»XUTb Mo ee
BHELUHEMY BUAY; Y3HaTb O €€ HaNM4YnM MOXHO 6blf10, NnLLb 06paboTas dain (HavyanbHY YacTb A0
MPOM3BONIbHOMO MECTa) HEKOM MPOrpaMMoi M NOMyYMB HEKOPPEKTHbLIN OTBET, Ha UTO TPe60oBaNoChb HECKObKO
MUHYT. Ero npeawecTBEHHVKM, NbITaBLIMECS HAaNTK OWMOKY, NpoboBann o6pabaTbiBaTb HECKOSIbKO CTPOK 3a
0oavH npoxoa, 6narogaps YeMy NpoABUIANNCb K LIENN CO CKOPOCTbIO YAUTKK. MonpobyiTe Aoraaatbes, Kak
yaanocb Benny HainTh owmbKy 3a AecATb NOMbITOK?

Tenepb, Koraa Mbl Crierka pasMsvch, MOXXHO 06paTUTLCS K 3agade 1. Ha BXoa NoCTynaeT nocieaoBaTeNbHbIN
ain (3anncaHHbI Ha KAaKOM-MB0 HOCUTENE MMM Ha ANCKE — XOTS K ANCKY M MOXHO obpallaTbcs
NpOV3BOJIbHO, NOC/EA0BaTENbHOE YTEHME 0ObIYHO OCYLLECTBASIETCS C ropa3ao 60Mbliuen CKOPOCTbiO). ITOT
(aiin copepXxuT He 6onee YeTbipex MUNIMapAoB 32-6UTHbIX LieNbIX YMCen B MPOM3BOSILHOM MOPSAKE, @ HaM
HeobxoAMMO HalTK YMCNO, OTCYTCTBYIOLLEE B 3TOM (haine. Takoe Ynciio 06s3aTenbHO eCTb, MOCKOSbKY 32-
BUTHBIX UenbIx yncen Bcero 2 nnn 4 294 967 296. Mpu HanMunn HeorpaHMYeHHOro obbema NamsiTM Mbl
Mornu 6bl BOCNO/b30BaThCs BUTOBLIM MAaCCUBOM, OMUCAHHbLIM B rnase 1, u Bbiaenutb 536 870 912 6aiT (no 8
6UT KaXkabiN) Noa Bce BO3MOXHbIE Lenble uncna. OaHako HaM npeanaraeTcs HauTU HeJoCTaoLee Ynicno, uc-
Monb3ys NNLLIb HECKONBbKO COT 6alT onepaTUBHOM NaMSTU U HECKONbKO BCIOMOraTesibHbIX haiioB
nocneaoBaTeNIbHOro A0CTyna. YTobbl peanv3oBaTh ABOMYHBIA MOUCK B 3TOM CUTYaLMM, NPEXAe BCEro HYy>XHO
onpeaenvTb AvManasoH, NPeACcTaB/EHNE 3/IEMEHTOB AManNa3oHa M METOA NPOBEPKM, NO3BOSISIHOLLMIA
onpeaennTb, B KaKOW MOMIOBUHE 3TOr0 AMana3oHa He XBaTaeT yucna.

[lmanasoHoM y Hac 6yaeT Habop LenbiX Yncen, B KO TOPOM 3aBEAOMO HEOCTAET MO KpalHeN Mepe OAHOro
3/IeMeHTa, a NPeaACTaBNaTb Mbl ero 6yaem B Buae davina, coaepallero Bce Yicia 3Toro ananasoHa. M BoT:
03apeHue! Mbl MOXXeM NpOBEPSTb ANana3oH, NOACYMTbIBAsH KOJIMYECTBO 3/IEMEHTOB, MEHbLUMX U 60MbLLMX
3HAYEHUs cepeaunHbl AnanasoHa. JInbo B BepxXHEW, MO0 B HUXXHEN NONOBMHE AMana3oHa byaeT He 6onee no-
NOBMHbI 06LLEro KoM4ecTsa uncen B AvanasoHe. NMocKonbKy XoTs 6bl OANH 311EMEHT BO BCEM AManasoHe
06s13aTefIbHO OTCYTCTBYET, B OAHON U3 NOMOBMH AMana3oHa Takxe 6yaeT OTCYyTCTBOBATb MO KpalHel Mepe
O[IHM 3/1EMEHT, U B 3TON NONOBUHE BYET MEHbLLEE YMCNIO 3NIEMEHTOB. BOT OCHOBHbIE COCTaBNSIIOLLME
anropuTMa ABOMYHOro rnoucka. MNonpobyinte coeanHUTb X BMECTE CAMOCTOSTENBHO, Npexae YeMm
noacMoTpeTb oTBeT Saa PenHronbaa (Ed Reingold).

B 3Tux ABYX nMpuMepax Mbl NIULLb CNerka KOCHYNCb HeO6bATHOW 061acT NPUMEHEHUSI ABOMYHOIO MOMCKa B
MporpaMmMnpoBaHnu. MNpu NoMcKe KOPHEN ypaBHEHUS
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C OJJHOI NEePEMEHHON MOXHO UCMO/b30BaTb METOA OMCEKLMM — NOCNEAOBATENBHOIO AENIEHUSI MHTEPBANa,
CoZlepXXallero KOpeHb, Ha paBHbIe YacTu. ANroOpuUTM B pelleHnn 3aaaum 9 13 rnasbl 11 BbIGUpAET crlyYanHbIii
3IEMEHT, @ 3aTEM PEKYPCMBHO BbI3bIBAETCSA AN 061aCTM MO OAHY CTOPOHY OT BbIOpAHHOMO 351ieMeHTa. TakoMm
aNropuUTM Ha3bIBAETCS C/1yYasiHbIM (MHOTAQ ero Ha3blBaOT «DaHAOMUI0BAHHbLIM ) BOMYHBLIM [TOUCKOM.
[pyrve npunoXxeHns ABOMYHOIO NOMCKa BKOYAKOT AepeBbst (CTPYKTYPbl AaHHbIX) M OTNaAKy Nporpamm.
(Ecnun nporpamMMa He BbiBOAUT cooblleHns 06 olmnbke npu BHE3anHOM 3aBeplueHmmn paboThl, Kak Bbl byaete
BECTM MOUCK OLINOKK?) Bo Bcex NogobHbIX cyyasix MporpaMMMUCTY MOXET NMOMOYb NMOHMMaHue Toro ¢akTa,
yTO BCE NOAO0OHbIE NPOrpaMMbl SBASIKOTCS BCEro JMLLb BEpCUsIMM 6a30BOro anroputMa ABOMYHOMO NMoucKa.

2.3. MoLlb aneMeHTapHoro

Mbl HaLWNW peLLEHNE: ABOMYHbIN Nouck. Tenepb nonpobyeM nouckaTtb 3agayun A1 3TOro peLleHmsl.
PaccMoTpuM 3afiavy, KOTopasi MOXET MMETb HECKOJIbKO PELEHWIA. 3aAaya 2 3ak/I04aeTCs B UMKINYECKOM
CABWre MaccyBa X U3 M 3/IEMEHTOB B/IEBO Ha i MO3MLMI 3@ BPEMS, MPONOPLMOHANbHOE N, NPUYEM AOCTYMHO
NNLWb HECKONbKO AECSTKOB 6anT onepaTMBHOM NamaTu. B HEKOTOPbLIX S3blKax NPOrpaMMMPOBAHUS onepaums
LMK/IMYECKOro CABUra SABNSETCS 3/1eMEHTapHOM (TO €CTb BbINMOMHAETCS OAHMM ONepaTopoM). [ Hac BaXKHO,
YTO UMKJIMYECKUI CABUI COOTBETCTBYET 06MEHY coceaHMX B6/IOKOB NaMsTV pa3HOro pa3Mepa: npu
nepeMelleHnn pparMeHTa TEKCTa C MOMOLLbIO MbILUM U3 OAHOIO MecTa daina B Apyroe OCyLecTBNSIETCS
MMEHHO 3Ta onepauns. OrpaHmMyeHunst No BpeMeHn n 06beMy NaMsATU CyLLECTBEHHbI ANl MHOMMX MOA06HbIX
NPUTOXEHNM.

MO>XXHO MOMbITaTbCSA PELNTL 3aAady, KONUpys NepBeble | 31eMEHTOB MacCKBa X BO BPEMEHHbIA MacCuB,
CABWrasi OCTaBLUMECS N-i 3/1IEMEHTOB B/IEBO Ha i MO3MUMKI, a 3aTEM KONMPYsl AdHHbIE U3 BPEMEHHOIO MacCuBa
06paTHO B OCHOBHOW MaccuB Ha nocneaHue i no3numnin. OfHako AaHHasi CXeMa MCMOSb3YET i AONOMHUTENbHbIX
MepPEMEeHHbIX, YTO TpebyeT A0NONHUTENBHOM NaMaTh. Jpyro noaxoa 3ak/to4aeTcs B TOM, YTo6bl onpeaenuTb
(PyHKUMIO, CABUraIOLLYIO MacCMB BNIEBO HA OAMH dNEMEHT (3a BpeMsi, NPOnopumnoHanbHoe n), @ NOTOM
BbI3bIBaTb €€ i pa3, HO TaKkoW anropuTM 6yaeT OTHUMATb C/IMLWKOM MHOMO BPEMEHMW.

PeweHne npobnembl € ykazaHHbIMM OrpaHUYEHMUSMU Ha UCMONb30BaHME PeCcypcoB NoTpedyeT HanucaHus
6onee cnoXxHon nporpamMmbl. OAHUM U3 BapMaHTOB pelleHust 6yaeT BBeAEHWE AONONHUTENbHOW NEPEMEHHOMN.
AnemeHT X[0] nomelLaeTcs BO BpeMEHHYIO nNepeMeHHyto t, 3aTeM x[i] nomewaetcs B X[0],x[2*i] — BX[1] u Tak
panee (nepebupaloTcs BCe aNeMEHTbl MacCUBa X C UHAEKCOM MO MOAYSIO M), MOKa Mbl HE BO3BpaLLaeMcs K
anemeHTy X [0], BMECTO KOTOPOro 3anmcbiBaeTCs COAEPXXMMOE nepeMeHHou t, nocne Yero npouecc
3aBepwaeTtcs. Ecnm i = 3, a n = 12, 3TOT 3Tan npoxoauT cneayowmm obpasom (puc. 2.2).

t

1 2 3 4 | ]

Puc. 2.2. BapuadT pellesns 3aAa4v € YUKINYECKUM CIBUroM
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Ecnn npu 3TOM He 6b1M NepecTaBneHbl BCE MMEKOLLMECS NeMEHTbI, Npoueaypa NoBTOpseTCs, HaumHas ¢ X[1]
N Tak aanee, A0 AOCTUXKEHUSI KOHEYHOrO pe3ynbTaTa. B 3agaHun 3 BaM npeanaraeTcs BOMAOTUTb 3TO
pelleHue B BUAe Koaa. byabTe akkypaTHbl.

MO>XXHO NMPeanoXnTb U APYrov anropuTM, KOTOPbIM BO3HUKAET M3 PACCMOTPEHNS 3aZlaun C APYron TOUKM
3peHuns. LIMKnmMyeckuii caBur Maccuea X cBoauTcs akTUYeckn K 3aMeHe ab Ha ba, rae a — nepBbie i
3NEMEHTOB X, a b — ocTaBwmecs anemeHThl. [peanonoXxuM, 4to a kopoye b. PazobbeM b Hab u b, rae b
COLEPXMT i 371eMEHTOB (CTOJIbKO Xe, CKOSIbKO 1 a). MNoMeHsieM mectamu a u b, nonyumm b b a. MNpwu 3ToM™ a
OKaXXeTCsa B KOHLE MaccvMBa — TaM, rae u nonaraetcs. Mo3ToMy MOXHO COCPefoTOYMTLCA Ha nepecTaHoBKe b
n b. OTa 3agaya CBOAWUTCA K HAaYaslbHOM, MO3TOMY anrOpUTM MOXHO Bbi3blBaTb peKypcuBHO. MporpaMMma,
peanusyloLlasl 3ToT anroputM, 6yaeT AOCTAaTOMHO KPacvBoW (B PELEHUN K 3ajaHNIO 3 ONMUCLIBAETCS
ntepaumoHHoe pewwenune puca (Gries) u Munnca (Mills)), Ho oHa TpebyeT akKypaTHOro HanucaHusa Koga, a
OLEHUTb ee 3(P(HeKTUBHOCTb HEMPOCTO.

3afaya KaXeTcst C/IOXKHOM, MOKa Bac He OCEHWUT 03apeHue («ara!»): uTak, Hy>HO npeobpasoBaTb Maccus ab B
ba. MpeanonoXxumMm, 4To y Hac ecTb yHKLMS reverse, NepecTaBnsiolas 3feMeHTbl HEKOTOPOKM YacTy MaccuBa
B MPOTUBOMONOXHOM MopsiaKe. B NCXOQHOM COCTOSHMM MaccuB MMeeT BuA, ab. Bbi3eas 3Ty dyHKUMIO Ans
MepBOM YacTu, MNOsy4YMM a b. 3aTeM BbI30BEM ee st BTOPOM YacTu: nosyumM ab. 3atem Bbi3oBEM (DyHKLMIO
[Ns BCEro Maccuea, 4To dact (a b), B 3To B TOMHOCTM cooTBeTCTBYET ba. MNocMoTpuM, Kak byaeT Takas
dyHKUMs peicTBoBaTh Ha MaccuB abcdefgh, KOTOpLIV HYXXHO CABMHYTH BNEBO Ha TPW 3NEMEHTa:

reverse(0, 1-1) /* cbadefgh */

reverse(1, n-1) /* cbahgfed */

reverse(0, n-1) /* defghabc */
ayr MaKmnpoﬁ (Doug McIIroy) npeanoXun HarnaaHyto UNAKCTpaunio LMKNNMYeCKoro cABura MaccmBa 13
[ECATUN 2/IEMEHTOB BBEPX Ha NATb no3nuunm (pMC. 2.3); Ha4vaslbHOEe MOJIoXKEHME: 0be PYKM NagoOHAMU K ce6e,

nieBad Haa npaBoﬁ .

NOBEPHYTL MOBEPHYTb nosepHyTbL 06e
NeBYIO PyKy rpaBsyto pyky (kaK uenoe)
Puc. 2.3. KhmocTpauus LMKNMYEeCcKoro casura
Koa, ncnonb3ayowmii hyHKLMIO NepeBopoTa, OKasbiBaeTcs 3PhEKTUBHBIM M ManoTpeboBaTeNIbHbIM K NaMsiTH,
N HACTOJIbKO KOPOTOK M MPOCT, YTO NPW ero peanmsaunn CnoXxHo owmnbutecs. b. KepHuran u M. k. Mnoaxep
MoSIb30Ba/IMCb MMEHHO 3TUM METOAOM 4151 NMEPEMELLEHNS CTPOK B TEKCTOBOM peaakTope B cBoen kHure (B.
Kernighan, P. J. Plauger, Software Tools in Pascal, 1981). KepHuraH nuwet, 4To 3Ta MyHKUUS 3a-
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paboTana npaBW/IbHO C NEPBOrO Xe 3arnycka, TOrAa Kak UxX Npeablayllas BEpCus, UCMob30BaBLLIAsS CBSA3HbIN
CMUCOK, coaieprkarna HECKOJIbKO OWMOOK. DTOT e KOA MCMOJIb3YETCS B HEKOTOPbIX TEKCTOBLIX peAaKTopax,
BKJ/IlOYast TOT, B KOTOPOM $1 BriepBble Habpan Hactoswyto rnaBy. KeH TomncoH (Ken Thompson) Hanvcan 3ToT
peaakTop ¢ dyHKumMei reverse B 1971 roay, n OH yTBEPXAAET, YTO OHA YXe Toraa bbina nereHaapHoM.

2.4. CobepeM Bce BMecCTe: COPTUPOBKA

BepHeMcs k 3agaye 3. [laeTcs CnoBapb aHIIMIACKOro s3blka (MO OAHOMY C/IOBY B KaX[0W CTPOKE BXOAHOIro
(aina), Hy>XHO HaTN BCe BO3MOXHbIE aHarpamMMbl. CyLLecTBYET HECKOMBbKO MPUYMH, NO KOTOPbIM CTOUT
3aHATbCSA 3TOM 3adayen. Bo-nepsbix, pelweHne byaeT KpacMBo KOMBUHaLUMEN NpaBuIbHOMO NOAX0AA U
npaBu/IbHbIX METOAOB. BakKHOCTb BTOPOM NMPUYMHBI B HEKOTOPbIX CUTYaLMsIX HEOCMOpUMA: BaM Xe He Xo4eTcs
0Ka3aTbCs €ANHCTBEHHBIM YE/TOBEKOM Ha BEUEPUHKE, KOTOPbLIN He 3HaeT, YTo deposit, dopiest, posited u
topside — aHarpamMMbl? A ecnmn 3TUX NPUYMH HEAOCTAaTOYHO, B 3adade 6 byaeT onucaHa aHanormyHas
npob6rieMa, BO3HMKaOLWasi B peasibHON XXU3HM.

MHOXECTBO NPeAsIoKEHHbIX MOAXO0A0B K pPeLleHno 3a4a4n aHarpaMM OKasblBalOTCA Ha NpaKTuke
He3(hEKTUBHBIMM U CNOXHbIMK. JTo60W MeTOA, pacCMaTPMBAIOLLMI BCe NepecTaHOBKM BYKB KaXkaoro CroBa,
o6peyeH. CnoBo cholecystoduodenostomy (saBnsitoweecs aHarpammoit duodenocholecystostomy ns moero
cnoBapst) Aaet 22 (!) nepectaHoBKYM, YTO NpUBAU3UTENbHO paBHO 1,124x10%L. [axe ecnv npeanonoxXuT, uTo
NpoBepKu ByAyT BbIMNOSHATLCS CO CKOPOCTHIO CaMOro HbICTPOAENCTBYHIOLLErO KOMMbIOTEPa, BbinosHaowero 10"
nepecTaHOBOK B CekyHAy, — 0bpaboTka ogHoro crosa 3anmeT 1,1x10° cekyHa. OaHo v3 npaeun 60bLLOro
nanbua’ (cM. pasaen 7.1) rnacut, uTo «s cekyHA paBHO 1 HaHoBeky», To ecTb |,IxI0” cekyna — 310 nouTn
TpuauaTtb Natb net! Jllobon MeToa, CpaBHUBAKOLWMI BCE Napbl CN0B, NOTPeBYET N0 MEHbLLEN Mepe Lienyto
HoYb paboTbl HA MOEM KOMMbIOTEPE. B cnoBape, KOTOpbIN S Ucnonb3oBan, coaepxutcs 230 000 cnoB., a aaxe
MpocTeiiee CpaBHEHNE aHarpamMm TpebyeT He MeHblue 1 MKC, MO3TOMY MOSIHOE BpeMsi paboTbl COCTaBUT

NpubAN3NTENBHO:
230 000 cnoB * 230 000 cpaBHeHuii/cnoBo * 1 ukc/cpaBHeHMe = 52 900*%106 mMukpocekyHa = 52 900 cekyHa = 14.7 vaca

MOXHO /M HaWTK CNoco6 060MTU 3TN BbIYUCIIUTENbHBIE NTOBYLLKN?

O3apeHune «aral»: npuayMaTb Crnocob BbIYUC/IEHUS CUTHATYPbI CI0Ba TakMM 06pasoM, YTobbI BCe C/I0Ba,
npvHaanexallne K ogHOMY Kaccy aHarpamM, MMenu OavHAKOBYIO CUrHaTypy, 3aTeM cobpaTb 3TV C/loBa
BMecTe. lMpy 3TOM UCXoAHas 3afadva pa3denseTcsa Ha [ABe noasajayn: Belbop cUrHaTypbl U 06beanHeEHNe BCEX
C/IOB C OAVMHAKOBOW CUrHaTypoMi. MoayMaiiTe Haa 3TUM CaMOCTOSTENbHO, MPEXAE YEM UMTATh Jasblue.

[N pelueHns Nepeoi Noa3aaayn BOCMoNb3yeMCs COPTUPOBKON: YNopaaounM 6ykBbl CoBa B andaBuUTHOM
nopsiake’. CurHaTypol cnosa deposit 6yzet deiopst, npuuem

1 3Mnupuueckue npasuna NPUEMKEHHBIX BLIYUCIEHUI. — [Tpumed. nepeo.

2 3TOT anropuTM HaxoXAeHWs aHarpamM Bbi HE3aBMCMMO OTKPBIT HECKOMLKUMM NPOrpaMMI1CTaMy NpUBNN3UTENLHO B cepeanHe 60-X
rofoB.
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3TO Xe coyeTaHne byKB ABNSETCA TakxXe CUrHaTypou cnosa dopiest n noboro aApyroro ciosa 13 3Toro
Knacca aHarpamm. [1nsi pelleHns BTOpoKr Nnoasadayn yrnopsaaoumm coBa Tak, YTobbl MX CUrHaTyphbl
pacrnonaranuce B andasnTHOM (Nekcukorpaduyeckom) nopsaake. Jlydwas nnnoctpaumns boina
npeanoxeHa Tomom Kaprunnom (Tom Cargill): copTMpoBaTb HY>XHO CHayana B 3TOM nopsiake (B3max
PYKOW CneBa Hanpaso), 3aTeM B 3TOM (CBepxy BHM3). B pasaene 2.8 onucaHa peanvsaums 3Toro
anropuTma.

2.5. MpuHuunebl CopTMpoOBKa

Hanbonee oueBmaHas Lenb NpMMEHEHNSI COPTUPOBKM — MOJTyYeHNe OTCOPTUPOBAHHOMO pPe3ynbTaTa,
LieHHoro nnbo yxxe camoro no cebe, NMbO B KaYECTBE NPOMEXYTOYHOrO MacCUBa ANs1 AaNIbHEWLLEN
06paboTku (Hanpumep, ABOMYHOIO Nnoucka). B 3agave 06 aHarpaMmmax BaXkHbIM 6bI10 HE CTONbKO
ynopsiio4eHne npu COPTUPOBKE, CKOJIbKO PYNMUPOBKA OAMHAKOBbLIX 3/1IeMEHTOB (CuMrHaTtyp). MonyyeHune
CUrHaTYp SIBNISIETCA €Lle OAHOW M3 BO3MOXHbIX LIENIEN COPTUPOBKU: yrnopsiaoyeHne 6ykB B CNOBe AaeT
€ro KaHoHu4Yeckyto dhopmy. [lobaBneHue KoYen K 3anMcsam 1 nocneayowasl CopTMpPoBKa Mo 3TUM
K/Il04aM AatoT BO3MOXHOCTb MCMOb30BaTh COPTUPOBKY A/S YNOPSAOUYEHMS! AaHHbIX B AUCKOBBIX (harinax.
B pa3aene 3 Mbl elle HECKONbKO pa3 BEPHEMCS K COPTUPOBKE.

[1BONYHBIN MOUCK

A}'II'OpMTM NOWUCKa 3JIEMEHTA B yNopsaaAO4E€EHHOM Ha6ope OKa3bIBaA€TCA Ha pPeEAKOCTb 3de)€KTMBHbIM 7
MOXET NPUMEHATbLCA K AaHHbIM, HaXoAAWNMCA B NaMATU WX Ha OUCKE. Ero e€ANHCTBEHHbIM HEAOCTATKOM
ABNSIETCS TO, YTO AOCTYMNHOM M 3apaHee OTCOPTUPOBAHHOW 10/KHa 6bITh BCs Tabnuua. Maes, Ha
KOTOpOl‘/JI OCHOBbIBAeTCAa 3TOT I'IpOCTOVI alropuTM, UCNOJIb3YETCA BO MHOIMX NPUJTOXEHUAX.

CurHaTypobl

Korga oTHOLWEHWe 3KBMBANIEHTHOCTU UCMNOMb3YETCa AN OrnpeaeneHns KNaccoB, OKa3blBaeTCs Nosie3HbIM
onpeaenuTb CUrHaTypy, OT/IMYAOLLYIO 3TW Knacckl Apyr oT Apyra. CopTupoBka 6ykB CnoBa AaeT OAHYy 13
BO3MOXHbIX CUFHATYp ANs aHarpamm, Apyrve BapuaHTbl MOryT 6bITb MOAYYeHbl, K NpUMepy, NyTem
COPTMPOBKM M NocneaytoLen 3aMeHbl NOBTOPSAOLMXCS BYKB Undpamm, yKasbiBalOLMMM UX KONMYECTBO B
cnoBe. CurHaTypoW cnosa mississippi B 3ToM cnydae 6yaet i4mlp2s4 nnm i4mp2s4 (ecnu eanHuuy no
YMOMYAHMIO He YKa3blBaTb). MOXHO TakxXe XpaHUTb MaccuB U3 26 Uenblx Yncen (Ana Kaxaoro cosa),
KoTOopbIn ByaeT coaepxxaTb MHGOPMaLMIO O KONMYeCTBe NOBTOpsitoWmMxCs 6yks. [pyrue obnactu
NMPUMEHEHUS CUTHATYP BK/IOYAIOT MCMONb3yeMblii DBP MeToa MHAEKCaUMM OTNEeYaTKOB NasbLeB U
3BPUCTUYECKME anropuTMbl Soundex ans o6beanHeHns MMeH, 0AMHAKOBO 3BYyYallMX, HO NO-Pa3HOMY
nuwywmxcs (tabn. 2.1).

KHyT onuceiBaeT MeToa Soundex B rnaBe 6 TpeTbero ToMa KHUM «McKycCcTBO NPOrpaMMMpoBaHms Ans
2BM, copTMpoBKa 1 NOUCK».
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Ta6bnunua 2.1. CUrHaTypbi OAMHAKOBO 38YHalUMX UMEH

Wmn Curnartypa Soundex
Smith s530
Smythe $530
Schultz 5243
Shultz s432

lNocTaHOBKa 3afauu

B rnase 1 6bin0 HarngaaAHoO NokKa3aHo, YTO AOCKOHAaJIbHOE BbIACHEHNE TpGﬁOBaHMVI 3aKa34yuKa gBNdeTCcq
OCHOBOMONaratoLLei YacTblo MPOLIEeCca HanMcaHWs NporpaMmbl. TemMa 3ToM rnaBbl — creaytowas ctaaus
npoLecca HanmcaHusi NPorpaMMbl, @ UMEHHO NMOWUCK OTBETa Ha BOMpoOC: «KaknMu 6a30BbIMM CpeacTBaMM
MOXeT bblTb peann3oBaHa nNporpamMa?» Bo Bcex npuMepax CyTb 03apeHus COCTOsia B UCMONb30BaHNM HOBOW
6a30B0M Onepauun, 3aMeTHO ynpoLLatoLLen 3adady.

MNepcnekTnBbl ANA NporpaMMmncTa

JleHb — ABMraTenb nporpecca. Xopolumne NporpaMMUCTbI BCeraa HEMHOXKO NeHMBbl. OHM CUAAT U XAayT
03apeHusi, BMECTO TOro, Y4TOObl BOMIOWATL B XXM3Hb MEPBYIO MPULLEALLYIO UM B rONI0BY MAeto. JleHb, 0AHako,
LOMKHA KOMMEHCMPOBATLCS BOBPEMSI BO3HMKAIOLWMM XeNaHWeM nucaTtb nporpamMMmy. Camoe CnoXxHoe — 3T0
onpeaenuTb, KOraa Xe HacTynaeT 3T0 A0/HKHOe BpeMs. MNoMoYb TyT MOXET TOSIbKO OMbIT pPeLleHns 3aaay 1
aHanM3a peLleHni.

2.6. 3aaaum

1. PewwuTe 3aaayy HaxoXAeHUS BCEX aHAarpamMM OAHOro cnosa. Kak 6bl Bbl ee pelwmnnu, ecnu bbl BaM Aanu
TOMbKO 3TO C/I0BO M C/IoBapb? YT0, ecnin 6bl y Bac 6bina BO3MOXHOCTb 06paboTaTh CrioBapb, Npexzae YeMm
“cKaTb aHarpamMmbl?

2. [aH nocnepoBaTtenbHbIv Gann, coaepxawmin 4 300 000 000 32-6UTHbIX Lenbix Yncen. Kak HanuTu uenoe
4MCNOo, KOTOPOE BCTPeYaeTCs ABaxabl?

3. Mol KpaTKO YNOMSIHY/IM O ABYX anropyMTMax LUMKIMYECKOro cABura Maccuea, TpeboBaBLUMX aKKypPaTHOrO
KoaMpoBaHusi. PeanusyiTe mx. Kak B 3TUX nporpamMMax UCrnosb3yeTcsl HaMbonbLumin obwmnin agenvTens i u n?
4. Heckonbko yntaTeneit 06paTIM BHMUMAHUE Ha TO, YTO, XOTS BCE TPW NPEASIOXKEHHbIX anropuTMma
paboTaloT 3a BpeMsi, NPONopuUnoHanbHoe n, anroputM obmeHa (cM. pasgen 2.3) okasbiBaeTCs NpUMepHO
BABOE ObICTpee anropMTMa peBEPCUPOBAHMS: OH COXPaHSIET BO BPEMEHHbIM (ain 1 Bo3BpaLlaeT 06paTHO
KaXabl1 N1eMEHT NULLb OAMH pa3, B TO BpeMs KaK a/irfOpUTM peBepCMpOBaHUsS AENAET 3TO ABAXAbI.
Mo3akcnepuMeHTUpYWTE C DYHKUMAMK, YTOObI NMPOBEPUTL CKOPOCTL MX PaboTbl Ha peanbHbIX MalMHaX; Npu
3TOM 06513aTeNIbHO HY)KHO YYMTbIBATh, K Kakoi 0bnactu namsaTi npomcxoauTt obpalleHue.
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5. ®yHKuMM caBura Maccuea MeHsaT ab Ha ba. Kak 6bl Bbl Nnpeobpa3oBany BekTop abc K Buay cba? Jta
3aAava MozenupyeTt obMeH obnacten NnamaTv, He NpuUeralWmnx Apyr K apyry.

6. B koHue 70-x B nabopatopusix benn 6bina paspaboTtaHa nporpamMma «CnpaBoYHOW CITyX6bl,
ynpaBnsieMon nosnb3oBaTenemM», KOTopasi No3BoNsAa NpeanpuHMMaTeNsM HaxoauTb HoOMepa B
TenedOoHHOM CnpaBOYHMKE, NCNONb3YS CTaHAAPTHLIA TenedoH C KHOMOYHbIM Habopom (puc. 2.4).

1 2 3
ABC DEF
4 5 6
GHI JKL MNO
7 8 9
PRS TuV wxy
N 0
OPER #

Puc. 2.4, KnasuaTypa KHONOYHOro TenedoHa

YTtobbl HanNTM HoMep pa3paboTumnka cuctembl M. Jlecka (Mike Lesk), Hy»HO 6bi10 HabpaTb HOMEp
LESK*M* (To ectb 5375*6*), u cuctema o3ByunBana ero Homep. Certyac nogobHble CryObl
pacnpocTpaHeHbl NOBCEMECTHO. MpobnemMa MOXET BO3HUKHYTb, €C/IM HECKOSIbKO MMEH UMEIKOT OAMH M TOT
e KOoJ; Korfa Takoe Crly4anoch B cucteMe Jlecka, ero nporpamMMa 3anpaluveana y nosib3osaTens
[OMONHUTENbHYI0 MHOPMaumio. Ecnv aaH 60bLION CNMCOK MMEH Hanoaobune 0bbl4HOro TenedoHHOro
CrMpaBOYHUKA, KaK 6bl Bbl BblAENMAM NoA0OHbIE COBMaaeHna? Jleek NpoBen NoAO6HbIA 3KCNEPUMEHT U
BbISICHW/, YTO KOJIMYECTBO COBMAAEHWUI CoCcTaBnsino Bcero nuuwb 0,2%. Kak 6bl Bbl peanv3oBanm QyHK-
LMo, BO3BpaLLAoLLYO0 CIMCOK MMEH, 3aaBaeMblX KOAOM, NOAABaEMbIM Ha ee BX0oA?

7. B Hauane 60-x Buk Bbicoukuit (Vic Vissotski) paboTtan ¢ nporpaMMMUCTOM, KOTOPOMY HY>XHO 6bl10
TpaHcnoHnpoBaTb MaTpuuy 4000 Ha 4000 31eMEHTOB, XPaHMBLLYIOCS Ha MarHMTHOWN neHTe. Bce 3anucn
MUMENN OWH U TOT e opMaT 1 bbiNn ANMHOM NopsiAKa HECKONbKMX AeCATKOB 6anT. epBoMy BapuaHTy
nporpamMMbl, KOTOpbIM BbiN NPeANoXeH 3TUM NPorpaMMUCTOM, NoTpeboBanock 6bl okono 50 YacoB Ha
BbINOSIHEHWE 3a4aun. Kak yaanocb BbiCOLKOMY YMeHbLWNTb 3TO BpeMsl A0 nony4yaca?

8. [/ Ullmam] daH Habop 13 /7 BELLECTBEHHbIX YNCEN, BELLECTBEHHOE YNCIO £ Lenoe k. Kak MOXHO
6bICTPO OnpeaenvTb CywecTBOBaHWE ~-371EMEHTHOrO nogHa-bopa, CyMMa 3n1eMeHTOB KOTOpPOro He
npesbiwaeT ¢?
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9. MNocneaoBaTeNbHbI MOUCK BLINOMHAETCS MEASIEHHO, HO He TpebyeT npeaBapuTeNibHOM 06paboTku, Toraa
KaK IBOMYHbIN NOUCK paboTaeT o4eHb BbICTPO, HO TPeBYET HanMuns OTCOPTUPOBAHHOMO Habopa. CKOMbKO
HY>XHO BbINOJTHUTb ABONYHBIX MOUCKOB Ha N-3/IEMEHTHOM MaccmBe, YTOObI OKYMUTbL BPEMS, 3aTpayeHHoe Ha
€ro npeaBapuTeNbHY0 COPTUPOBKY?

10. Koraa k ToMacy 9aMCcoHy 06paTuscs ouepeaHon NpeTeHAEHT Ha 0HKHOCTb NMOMOLLHMKE, DAMCOH
NPEANoXU EMY BbIYUCIUTL O6BEM NYCTOM KOMBbI OT SIAMNOYKK. Yepe3 HECKONbKO YacOB BbIYMCIIEHWUI C
KPOHLMPKY/IEM B pyKax MpeTeHAeHT BEpHY/ICS C pe3ynbTaToM — 150 cM'. Mocsie HeCKonbKMX CeKyHs,
BbIYMCIIEHNIN DAUCOH OTBETUN «bnumxe K 155». Kak oH 3To caenan?

2.7. [dononHuTtenbHas nutepaTypa
B, pa3gene 8.8 rnaBbl 8 NPUBEAEHDLI CCbIJTKNM Ha HECKOJ/1IbKO XOPOLUMNX KHUI MO TEOPUN anropmnTtMoB.

2.8. Peannsauung noncka aHarpamm

[ins pelueHust 3ToW 3aaaum 9 Hanucan Tpyu HebonbLUKMe NPOrpaMMbl, COEAMHUB MX B KaHan 06paboTku. Mpu
3TOM BbIBOAWMbBIM OAHOW M3 NPOrpaMM TEKCT MOCTyMan Ha BXOA BTOPOM nporpamMMmbl. [Nepsas nporpaMma
onpezensieT CUrHaTypbl C/I0B, BTOpasi — COPTUPYET, a TPETbsi — 06beANHSIET C/IOBa OAHOIO K/lacca B OAHOM
cTpoke. BoT npumep obpaboTku cnosaps u3 wectun cnos (puc. 2.5).

pans anps pans anps pans

pots opst pots anps snap

opt opt opt opt opt pans snap
—3»! NOANUCLIBAHWE P> ~—Pp| COPTUPOBKA I —» 06veauHeHne opt

snap anps snap opst pots ots stop tops

stop opst stop opst stop P plop

tops opst tops opst tops

Puc. 2.5. Npumep obpaboTku cnosaps us 6 cnos

B pe3synbTate nosiyyaeM Tpu Knacca aHarpamm.
B I'IpMBeD,eHHOﬁ HuXe nporpamme Ha C (CM. JNCTUHT 2.1) npeanonaraeTcs, 4Yto HKW OAHO CII0BO HE COCTOUT
6onee yem 13 100 6YKB 1 BXOAHOM q)aﬁn COAEPXKUT TONbKO CTPOYHbIE 6yKBbI M CMMBOJIbl NepeBoaa CTPOKU.
(nO3TOMy nepea ee 3arnyCckoM npULLIoCb NponyCcTUTb CNOBapb Yepe3 NporpamMMmy, NpMBoAMBLLYIO BCE CUMBOIJIbI
K HUXHEMY peI‘MCpr).

JincTvHr 2.1, MNporpaMMa nNoanuchHIBaHUS aHarpamMm

1nt charcomp(char *x, char *y) { return *x - *y, }

#define WORDMAX 100
nt main(void)
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char word[WORDMAX]., s1g[WORDMAX]J,

while (scanf("%s", word) != EOF) {
strcpy(sig, word):
gsort(sig, strlen(s1g), sizeof(char), charcomp),
printf("%s ¥s\n", s1g. word),

}

return 0;

}

Linkn white cunTbiBaeT No 0aHOM CTpOKe B NepeMeHHyto word, noka He gobepeTtcs A0 KoHUa daiina.
®yHKUMS strcpy KONMPYET CTPOKY B MEPEMEHHYHO Sig, CUMBOJbI KOTOPOWM 3aTEM COPTUPYHOTCS! C MOMOLLbIO
CTaHAapTHOM 6MBbnnoTeYHOM (PyHKUMM qsort (apryMeHTbl: COPTUPYEMbIM MacCuB, ero AsMHa, AvHa
3NeMeHTa, yKasaTeslb Ha PyHKUMIO CpaBHEHMS ABYX aneMeHToB). HakoHeu, printf BbiBOAWT curHaTypy u
CnoBo B alin, 3aBepluas CTpOKYy CUMBOJSIOM MEpPeBOAA CTPOKM.
[insi COpTMPOBKM MCMONb3YETCA CUCTEMHAs! MporpaMMa COPTUPOBKM, @ HanncaHHas MHOW NporpamMa
squash obbeanHsieT aHarpaMMbl OAHOMO Klacca B OAHOM CTPOKe.

Jincruir 2.2. O6veanHenue asarpaMM OLHOMO KN1acca B OfHOW CTpoke

int main(void)

{
char word[WORDMAX], s1g[WORDMAX]., oldsig[WORDMAX]:
int Tinenum=0,
strcpy(oldsig, ""):

while (scanf("%s %s". sig, word) != EOF) {
1f (strcmp(oldsig. s1g)!i=0 && Yinenum > 0)
praintf("\n");

strcpy(oldsig. si1g):
Tinenum++;
printf("%s”, word);

}
prantf("\n");
return 0;

}
OcHoBHasi paboTa BbIMOJIHSIETCS BTOPLIM OMepaTopoM printf — OH BbIBOAWUT BTOPOE MNOMe KaXaow CTPOKM
n pasgenutens (npoben). OnepaTop if onpeaenseT MOMEHT CMEHbl CUrHATYpPbl: €Cnu Sig OT/IMYaeTcs oT
oldsig (NpeapblayLLero 3Ha4YeHMsl CUrHaTypbl), B BbIXOAHOW (halin 3anmcbiBaeTCs CMMBO/ NepeBoja CTPOKU
(ecnu 3Ta 3anucb He nepsas B daiine). MNocneaHuii onepatop printf 3anncbiBaeT B KOHEYHbIN dainn
CUMBOS NepeBofa CTPOKM.
Mocne NpoBepkM 3TUX HEGONBLUMX MPOrpaMM Ha TECTOBbIX (arnax s NoayyYnn CNMCOK aHarpamMm u3

60nbLOro cnosaps, Habpas:
sign <dictionary | sort  squash >gramlist

STa KoMaHAaa ckapmnueaeT dann dictionary nporpamme sign, HanpaBnsieT ee BbIBOA Ha BXO/ NPOrpaMmbl
sort, BbIBOA NOCNeAHEN HanpaBnsieTCs Ha BXOA squash, a pe3ynbTaTbl ee paboTbl COXpaHsoTCa B danne
gram list. MporpamMma BbINoNHsaNack Bcero 18 cekyHa: 4 Ha sign, 11 Ha sort u 3 Ha squash.
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S mpuMeHMII 3TY TporpaMMy K c1oBaplo, cojepxkaBuiemy 230 000 caos. OH, oaHako,
He BKJIIOYAJ MHOTHE OKOHYAHUsS THUNA -S ¥ -ed. A BOT caMble MHTepecHbIe KJIACChl aHa-
rpaMm:

subessential suitableness

canter creant cretan nectar recant tanrec trance
caret carte cater crate creat creta react recta trace
destain 1nstead sainted satined

adroitly dilatory 1dolatry

least setal slate stale steal stela tales

reins resin rinse risen serin siren
constitutionalism misconstitutional



