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ITIVBJIMYHAL JINITEH3M A

VYuebuoe mocobue Annpest Bukroposuua Cromnsiposa «IIporpammupoBanme: BBefeHHE B IPO-
deccuro. 3agaun U 3TIOALI», onybsukopanHoe B usgarenbcree MAKC Ilpecc B 2022 romy, Ha-
3piBaeMoe gasiee «lIpowssesieHreM», 3aMUIIEHO JEACTBYIONUM POCCHICKAM U MEXK Iy HAPOIHBIM
aBTOPCKO-IIPABOBBIM 3aKOHOIAaTeIbCTBOM. Bee npasa na [Iponssenenue, mpeycCMOTpEHHBIE 32KO-
HOM, KaK MMYIIECTBEHHbIC, TAK U HEMMYIIECTBEHHBIE, IPUHAJJIEXKAT €r0 aBTOPY.

Hacrosamas JIumnensus ycTaHaBINBaET CIIOCOOBI UCIIOJIL30BAHUS 3JIEKTPOHHON Bepcuu IIpons-
BeJICHHs, NIPABO HA KOTOPBIE MPEIOCTABJIEHO aBTOPOM U MPAaBOOOJIAIATEIEM HEOTPDAHUICHHOMY
KpyTy JINILI, DU yCJIOBUK GE30rOBOPOYHOIO IPHUHSITUS STUMHU JINIIAMYU BCEX yCJIOBHI maHHON JIu-
uensuu. JIo6oe ucnosbzoBanue [Ipoussenenusi, He COOTBETCTBYIOIIEE YCJIOBHAM NaHHON Jlumen-
nuu, a paBHO U HCIOIb3oBanue [IponsBenenus sumamMu, He COIVIACHBIMU C yCJIOBHAMH JInnensun,
BO3MOXKHO TOJIBKO IIPU HAJUYUU MMHCHMEHHOI'O Pa3peIIeHHs] aBTOpa U IPaBoodamaTess, a Ipu
OTCYTCTBUU TAKOTO Pa3PENICHUs SABJISAETCS MPOTUBO3AKOHHBIM M MPECJIEIYETCA B PAMKAX IDaXK-
JAHCKOrO, aIMUHICTPATHBHOIO M YI'OJIOBHOT'O IIPaBa.

ABTOD U IpaBoObJIAIATE/b HACTOAIIMM PA3PELIAET CJeIYOIINe BUIAbl NCIOIb30BAHNUS JTAHHO-
ro daiisia, sIBJISAIONIErocsI JIEKTPOHHBIM IIpeacTasiieHneM [Iponssenenust, 6e3 yBeIJOMIICHHS IIpa-
BooOsIa1aTesist 1 6e3 BBIILIATHI ABTOPCKOTO BO3ZHATDAXKICHUS:

1) Bocupoussenenue ITpoussesienust (IIOJHOCTHIO MM YACTUYIHO) Ha GyMare MyTEM PACIedaTKH C
IIOMOIIBIO IPUHTEPA B OJHOM IK3EMILISIPE JJIsSl YAOBJIETBOPEHUS JINIHBIX OBITOBBIX WJIH y4e0-
HBIX NOTpebHOCTEHN, 6e3 mpaBa Iepeadn BOCIPOU3BEIEHHOTO SK3EMILISAPA JIPYTUM JIHIIAM;

2) KONHMPOBAaHME M PacIpPOCTPaHEHWe JAaHHOTO (baila B 9JIEKTPOHHOM BHJE, B TOM YHCJE IIyTEM
3anucu Ha (QUIUUECKHE HOCUTEIU U IMyTEM Iepefadd IO KOMIBIOTEDHBIM CETSM, C COOJIO-
JleHueM cilefytonmx yciosuii: (1) Bce BocmpousBeAEHHBIE U IepefaBaeMble JIIOObIM
JIMLAM SK3EMIISIPbI (paiijia sIBJISIIOTCS TOYHBIMU KOIMSIMU OPHUTHMHAJIBHOTO haii-
ga B ¢popmare PDF, npu xonmmpoBaHuy He NMPOU3BOAUTCS HUKAKUX U3bATHN, COKPAIICHUI,
JIOIIOJIHEHUH, MCKayKEHUi 1 JIIOObIX JPYTUX W3MEHEHUil, BKIlo4das u3MeHeHue opMarTa Ipel-
crasienus daiina; (2) pacnpocTpaHeHne U nepejadya KONuii APyrUuM JIMLAM [IPOU3BO-
JAUTCH UCKJIIOYUTEJIBHO Hecn.aammo, TO eCThb IIPU IlepeJade He B3MMAETCH HUKAKOe
BO3Harpa>kJeHue HU B KakKoil dopMe, B TOM ducCIe B POpMe IPOCMOTPa PEKIAMEL, B (DOp-
Me IIJIAThI 33 HOCHUTEJIb HJIM 33 CaM aKT KOIMPOBAaHUS W Ilepeladd, Jarke eC/IM TakKas IJaTa
OKa3bIBAETCsI 3HAYUTEJIBHO MeHbIe (PAKTUYECKOH CTOMMOCTH UM Ce0eCTOMMOCTH HOCHTEJIH,
aKTa KOIMPOBAHUS U T. II.

JIrobbre npyrue crocoGbl PacIpOCTPAHEHUSI NAHHOrO (aiija IPH OTCYTCTBUH IMCHMEHHOIO pa3-
pellleHNsT aBTOpa 3allpelleHbl. B 4acTHOCTH, 3alpelaeTcsi: BHECEHNE KaKUX-Inb0 N3MEHEHUil B
JaHHBIA ailyl, co3jaHne U PacCHpOCTPaHEHWE MCKAXKEHHBIX SK3EMIUISPOB, B TOM HYHCJIE SK3eM-
IJISIPOB, COJEPrKallX KaKylo-JIH0O YacTh IMPOU3BEIEHHUsI; PacIpoCTpaHeHne JaHHOro daiina B
Ceru naTepHeT yepe3 BeO-caiiThbl, OKa3bIBAIOIIME IIJIATHBIE YCJLyTH, Yepe3 caiiThl KOMMEPYECKUX
KOMITAHU M MHIMBH/LyaJbHBIX [IpeJnpuHuMaresieil (Briodas dailiooOMeHHbIe U J06ble Apyrue
cepBuchl, oprann3osanuble B Ceru VHTepHET KOMMEPYECKMME KOMIIAHUSIMH, B TOM 4YHCJIE Oec-
IJTATHBIE), & TAKKE Yepe3 cafiThl, CoAepXKallue peKJaaMy JII060ro poaa; npojaxa u oOMeH
busnYeCKNX HOCUTEIEN, CONEPAKAIIUX JAHHBIH (hailil, JarXke eCiIi BO3HATIDaXK/IeHHe 3HAYNTEIBHO
MeHbIIIe Ce6eCTONMMOCTH HOCHUTEJIST; BKJIIOUEHNE JAHHOrO ¢aiijia B COCTaB KaKUX-Iub0 HHOpMa-
IIMOHHBIX M UHBIX IIPOJAYKTOB; PACIPOCTPAaHEHHE JaHHOrO (ailja B cocraBe KaKoil-nbo MIaTHOM
YCJIYTU WM B JIONOJHEeHUe K Takoil yciayre. C npyroi croponbl, paspermaercs: gapenue (Gec-
IJIaTHAs TIepeada) HoCUTeNei, CoaepKaIUX JaHHbIi (daiis, GecriyiaTHas 3anuch JaHHOro (aitia
Ha HOCHUTEJIH, IIPUHA/JIEXKAIINE JPYTUM II0JIb30BATEJIsIM, PACIPOCTPaHeHue JaHHOro daiiia de-
pe3 GecriaTHbIE AeleHTpan30BaHlble (daitnooomenabie P2P-cern u 1. 1. CChLIKM HA SK3EMILISIP
daiia, pacosozkeHHbI Ha oUINAILHOM CaliTe aBTOPa, Pa3pPelIeHbl 0e3 OrpaHuYeHui.

A. B. CroasipoB 3anpeuiaem Poccuiickomy aBTOPCKOMY OOIIeCTBY U JIIOObIM OpPY-
r'MM OPraHMU3aLusIM IIPOU3BOAUTH JIIOOOro poJa JUILEH3MPOBaHUE JIIOObIX €ro Npons3Be-
JEHUI U OCYILECTBJISITH B MHTEPECaX aBTOpa KakKylo Obl TO HU OBLIIO UHYIO CBSI3AHHYIO
C aBTOPCKMMM IIPaBaMHU [I€ATEJIbHOCTh 6e3 ero NucCbMEHHOI'O pa3pelleHns.
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Ot aBTOpa

Bei mepxkure B pyKax 3aJIaUHUK B IOJJIEP:KKY KypCa U3ydeHUs [1pO-
rPpaMMUPOBAHUsI, U3JI0KEHHOI0 B Moeil Kaure «IIporpamMmMupoBanue: BBe-
JeHne B Ipodeccuios; 3TOT (PaxT JOBOJILHO IpUMedaTesIeH caM 1o cebe,
[TOCKOJIbKY M3HAYAJIBHO 5 COBEPIINEHHO HE IUIAHUPOBAJI HUKAKUX 3a/at-
HUKOB U BoOOmIe 3amad. Cam s, u3ydasi NpOrpaMMHUpPOBAHUE B Hadase
1990-x, HUKOT/Ta, HE HYKJIAJCI B TOM, ITOOBI KTO-TO CTABUJI MHE 33241
WK TIOJCKa3bIBAJI ITIO/bI; HAIIPOTUB, e, YTO Obl TAKOIO eIé 3ampo-
rPaMMUPOBATh, Y MeHs BCeraa ObLIo (1 10 CUX 10D €CTh) HAMHOTO 0O0JIb-
e, YeM MMeeTCs Ha 9TO BpeMeHu. l[Ipu3Haioch, st IPemHbIM 1€7I0M OBLT
YBEpEH, 9TO 3TO y BCEX TaK, & y KOro He TaK, T€ MOIO KHUXKKY YATATh He
CTaHyT; HO $ OIIUOAJICS.

WMurepecoBaThest, KaK TaM HACYET 3384 «JIJIsI 3aKPEIJIEHUs] MaTepPU-
ajlay WIA «JJjIsi CAMOIIPOBEPKM», IyDJIMKA HAadYaja Cpa3y IOCJE BBIXOIA
IIepBOTO TOMA TIEPBOTO M3daHnsa «BBenerus B mpodeccuios. Konedaro, mo-
Hadvasy fd KPEIUJICs, OTOMBAJICS, JePKAJI MaPKy U BCE TAKOE IIpovee, HO B
KAaKO-TO MOMEHT MOIO OOOPOHY BCE-TaKM IIPOPBaJIH. B KOHIlE KOHIIOB, 110
GoJIbIIIell YacTH MaTepuaJia KHUTH sI TaK WJIM WHa4Ye BEJ UM CEMUHAPHI,
WM YACTHBIE YPOKHU, M y MEHs, eCTECTBEHHO, yCIIeJI HAKOIMThCS 3aIac
HapabOTaHHBIX 33/ad9, 3aIaHUI U MPOYUX 3aMOPOUYEK; IMoYeMy ObI BCEM
9TUM 10OPOM HE TOJEIUTHCS C IIyOJIMKOI, Pa3 y2K TaK XOTHT.

Ectb TONBKO OfHA OYeHb BarKHAsi BEIlb, KOTOPYIO s1 XOTEJ ObI 03BY-
YUTh, IPEXK/Jie YeM Bbl IIPUMETECh 33 COOpPAHHBIE B ITOH KHIXKKE 3a/a-
qu. Eciim y Bac BO3HHKJIA uesi, KOTOPYIO XOYETCS Peaim30BaTh
B BHJ€e HNpOrpaMMbl — HEMEJIEHHO OpocaiiTe 3a/IJaYHUK, XOTb
9TOT, XOThb JIIO0OOIi Apyroii, M BOILJIOINANTE CBOIO HUJEI0. TOJKY
oT 3TOr0 OymeT 3aBemoMO Oosibitie. BoobImme yunThes mporpaMMupOBaTh
HaMHOrO 3ddeKTUBHEe, KOI/Ia Bbl 3aCTaBJiseTe KOMIIBIOTED JeJIaTh TO,
9ero OT Hero XOTUTE CaMU, & He TO, YTO BaM IIPeJIIINCAaHO KaKUM-HUOY b
odepeiHBIM JT0OpBIM fsiieit. He GecriokoiiTecsh, pabora Ha MIHOTOB-3aKa3-
YUKOB OT BaC HUKY/IA HE JEHETCs, BCE BIEPEIH; TAK UITO, ITOKA €CTh BO3-
MOKHOCTD, 3aHAMAATECh MPOrPAMMHUPOBAHIEM KAK MCKYCCTBOM, & IIPO-
rpaMMHUPOBAHNE KaK PEMECJIO IIyCTh IOKA II0JI0XKIET.

CkazaHHOe, BIIDOYEM, HE OTHOCUTCS K 3aJla4aM B IOJJIEPXKKY IIePBOii
(BBOZHOI) wacTu «Beegenus B mpodeccuio», rie B OCHOBHOM MaTeMaTH-
Ka; 33/1a49d, HE MIPE/ITOJIAraoue HAITMCAHUS IIPOIPAMM, BCTPEYAIOTCS U
B [IpDYTUX YaCTHAX, HO TAKOTO TYT, IIPSAMO CKAXKEM, HEMHOTO.

Crout cKa3aTh HECKOJILKO CJIOB O TOM, KaK MOJb30BATHCS ITOM KHUK-
Koit. B Tekcre 3amadHIKa BCTPEYAIOTCHA CCHUIKM Ha <«IJIABBI» M «I1apa-
rpadbli»; BO BCeX TAKHUX CJIydasiX UMETCS B BUIY IVIABBI M Iaparpadbl
TpéxToMHnKa «IIporpammupoBanue: BBejieHrE B MPOQECCUIO», B TOI UX
HyMepaIu, KOTOpasi CJI0XKMJIACh BO BTOpOM m3nmanmu. K coxKajeHuio,
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HyMepanus iaB u naparpados nepBoro usganust (Toro, B KOTOpOM Obl-
JIO YETBIPE TOMA) HECKOJIBKO OTJIMYaeTcd. BIpodeM, 3aa4HuK MOXKHO
WCITOJIb30BATh W C MEPBBIM U3JAHWEM TOXKE, HANTH HYXKHBI maparpad
OOBIYHO HE TaK CJIOYKHO, & €CJIU COBCEM HE TI0JIyIAeTCsI — BOCHOJIB3YHTECh
9JIEKTPOHHON Bepcueit Broporo usnanusi. Kak MOXKHO 3aMETUTh U3 OTJIaB-
JIEHUS, 33/JA9HAK CHAOXKEH PyOpUKaAMU «yKa3aHUI» U «OTBeThbl». CKaxKy
cpa3y, OTBeTaMU CHaDXKEHBI BCe 3aJ1a4M, KPOMeE TeX, KOTOPhIe IOpa-
3yMEBAIOT HAIKMCAHUE MMPOrPaMMbl WK €€ (DparMeHTa; PereHne TaKuX
3189 [0 MOHATHBIM [PUIMHAM BCE PABHO HEBO3MOXKHO «CBEPHUTH C OT-
BETOM», & IPOBEPUTH, TPABUJIBHO BbI BCE CJIeJIAIN UJIH HET, IPOIIe Oy 1er
OOBIYHBIM TECTUPOBAHWEM HAIMCAHHOW nporpammbl. Jlis mMHOrux (Ho,
ONISATH K€, HE BCEX) 3a/1a4 B pasjiesie «YKa3aHUs» MOXKHO HANTH JIOMOJI-
HUTEeJIbHBIE MMOJICKa3Ku. VIHOT A TIOJCKA3KY COJIEPIKATCS IIPSIMO B TEKCTE
3a/]a9u — ITO O3HAYAET, UTO MHE KaK ABTOPY 3aJaYHUKA ITOKA3AJIOCh
6EeCCMBICIIEHHBIM TPATATH BPEMsI YUTATEJS HA CAMOCTOSTEIbHBINA ITIOUCK
HYKHOI WHMOPMAIY WJIK HYKHOTO MOJIX0/1a; HO €CJIH TOJICKA3Ka, BhIHE-
ceHa B pazjiesl YKa3aHUii, TO CHavYaja CTOUT MOMpoboBaTh obofiTuch 6e3
HeE, 9TO MOXKeT OKaz3aTbCs Imosie3Ho. Ilockasky, BOpoOUeM, CTOUT IIPO-
9UTATh, JIaXKe €CJIM BbI yXKe PEIIMIN 33Jady — MOXKET OKa3aThCs, UTO
PEIuTH €€ MOXKHO TPOIIE WA B KAKOM-HUOYIb CMBICJIE «IIPABUIHLHEEY.

Hy u em@é omua MOMEHT, KOTODBIH, BO3MOXKHO, pPa3odapyer MOUX
KOJIJIer-peno iaBareseii. BoabIuHCTBO COOPHUKOB 3a/at, KAKOMY Obl
[peJIMeTy UX HH ITOCBSIIIAJIN, BKJIIOYAIT OIPDOMHBIE MAaCCHUBBI BCEBO3-
MOXKHBIX [IPUMEPOB, 9ACTO OIHOTHITHBIX, UTO IO3BOJISIET OPraHU30BaTh
paboTy B Kjacce WU ayIuTOPHH, IPeJiaras MOIOMEeIHBIM OHY 3aJaTy
3a JIPYTrOil JIO MOJHOIO «OCBOEHHsI» (B JEHCTBUTENHHOCTU TYT ObLIO ObI
YMECTHO COBCEM J[PYI'O€ CJIOBO) OYepEHOM TeMBbI, a IIOTOM €Ilé U [IPOoBe-
CTH KOHTPOJIBHYIO Pa0OTy, UCIIO/IB3Ys TOT Ke 33JIa9HUK. Y BbI, HA TaKOe
MeHsI He XBATHUJIO, JIa IPOCTAT MEHsI T€, KTO Yero-TO MOJ00HOTO OXKUJIA.
COOpHUK yIIparXHEeHWiT, KOTOPBI BbI JIEPKUTE B PyKaX, PACCUUTAH HA
9€eJI0BEKa, OCBANBAIOIIETO MIPEIMET CAMOCTOSTEIBHO B TOPIOM OIUHOYE-
CTBe, «3alACHBIX» U MOXOXKUX JPYT HA JPYyra 33J1a4 TYT, 38 HeOOIbITUME
UCKJTIOYEHUSIMHE, HET.

Wsnanue sroro 3aavnnka 6J1aromo/lyYHO 3aBepInaeT MPOEKT, PaCTsi-
HyBIIuiics Ha ceMb JieT. [losib3ysich cirydaeM, emé pa3 Oaromapio Beex
TeX, KTO MOJJIEPKAJ TPOEKT CBOMMH TTOYKEPTBOBAHUSMU; HIZKE ITPUBEJIEH
axkTyaJsbHBbIN Ha 11 gaBapsa 2022 r. comcoK BceX, KTO IPUCHLIAJ ITOKEPT-
BOBaHUS, KPOME Te€X, KTO IIPEJIIOYE] COXPAHUTH HHKOT'HUTO.

Gremlin, Grigoriy Kraynov, Illep Apcennii Biagumuposuu, Tapanos Bacusnuii, Cepreit
Ceruenkos, Banepusi Illakupssinosa, Karepuna lankuna, Wiabs Jlobanos, Ciozana
Tesnopansze, Banosa Oxkcana, Kynukosa IOmust, Cokonos Kupumnin Biiagumuposnd,
jeckep, Kynésa Anna Cepreesna, Epmakosa Mapuna Anekcannposna, Ilepesenenies
Maxkcum Ouserosud, Kocrapes Usan Cepreesud, Hounos Esrennii, Oner @paniysos,
Crenan Xosonkus, ITomos Aprém Cepreesuu, Anekcannp Boeikos, Beno6opomnos 1. B.,
Kum Maxkcum, artyrian, Urops Dasman, Wmomknn Hukunra, Kanscun Cepreit
Anekcannposuu, Esrennit 3emnos, [lIpamos I'eopruii, Biragumup Jlazapes, eupharina,
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Hukonait Kopousies, l'opomesckuit Anexceit Banepwesuu, Jlemenkos [I. 1., Forester, say42,
Amns «canja» @., Cepreii, big_fellow, Bosakanos JImurpuit FOpresuu, Taneuka, TaTrpsana
"Vikora’ Anmnarosa, BesnsieB Angpeii, JIomkunbl (Anexcanap u Hdapbs), Kupuon
Ausexcees, kopish32, Ekarepuna ['naskosa, Oser «burunduk3» dasbiaos, JMmurpuit
Kpou6epr, yobibyte, Muxann Arpanosckuii, Anekcanap Ilenenés, G.Nerc=Y.uR,
Bacuinit Aprembes, Cmupnos Henuc, Pavel Korzhenko, Pycian Crenanenko, Tepemko
I'puropnit FOpbesuu 15e65d3d, Lothlorien, vasiliandets, Makcum @uinnmnos, I'ine6
Cewménos, ITasen, unDEFER, kilolife, Ap6uues, Psa6unnn Cepreit Anaronbesut, Nikolay
Ksenev, Kyunn Banum, Mapusi Tpodumosa, igneus, Anekcanap Yepros, Roman
Kurynin, Banacos Augpeii, Jepraués Bopuc Hukosaesuu, Asekceit Asekceesuu, Ieopruii
Mormukun, Bragumup Pynknit, @enynos Poman Cepreesuy, Ilanpun Henuc, ITandépos
Anron Anekcannposud, 0s80, 3y6kos san, Apxunenko Koncrantun Boiagumuposud,
Acupsan Anekcanap, Imurpnit C. I'yebkos, Toitrunbaua Baagucnas, Masutacu, D.A.X.,
Karanos Buaaucnas, Anacracuss Hasaposa, I'ena Vsan Esrenbesuu, JIunapa Aapliosa,
Aunekcannp, izin, Hukomnaii ITogonun, FOuma Kopyxosa, Kyssmenkosa Esrenuns
AmnarosbeBna, Cepreit «GDM» MBanos, Augpeii Illecrumepos, vap, I'pannanosa Tarbsina
IOpbesna, Menbios HOpuit Hukonaesud, nvasil, B. Kpacubix, Orpsiskos Cranucias
AmnarosbeBud, Bysos ennc Hukonaesuu, capgelka, Bonkosuu Makcum Cepreesud,
Baagumup Epmosnienko, Iopsivas Winona Baagumupossa, [Tonsikosa Mpuna Hukonaesna,
Awnron Xsan, Usan K., Canbuukos Anekceii, ITleciiasckuit Anekceit Bianumuposud,
Bosorapes Poman Esrennesny, Koncrantun I'maskos, Cepreit Yepeskos, Auapeit
JIurBuuos, Illy6un M. B., Coimenko Anekceit, Hukomnait Kypro, Kospurun JIMmurpuii
AmnaronbeBud, Augpeit Kabanen, IOpuit Ckypckuii, JImurpuit Bessie, Bapanos Burasmit,
Hosukos Cepreit Muxaitnosud, maxon86, mishamm, Crnupunonos Cepreii BsiueciaBosny,
Cepreit Yepeskos, Kupusin @unaros, Hannsirua Aaapeit, Bukrop Hukosnaesuu
Ocrpoyxos, Hukomnait Bornanos, Baes Auien, Ilnockos Astekcanap, Cepreit Marpees a.k.a.
stargrave, Wnbs, aykar, Oner Baprynos, micky madfree, Anekceit Kypoukun aka kaa37,
Huxkoumait Cmonumn, I, JDZab, Kpasuuk Poman, JImurpuit Maunes, bergentroll,
UNBan A. ®@pouios, Anekcanap Jamun, Myciaumos ¢1. B., Sedar, Makcum CanoBHUKOB,
Akosaes C. 1., Pycram Kaapipos, Habues Mapart, [Tokposckuii JImurpuit EBrenbesud,
Basopun Anekcanzap, Ilasnoues Cepreit FOpveBuu, Pycram FOcynos, Noko Anna, Aunpeit
Bopownos, JIucunia Baaguvup, Anekceit Kosypa, Yaiika Jleouns Hukonaesunu, Kopobanb
Hmurpnii, Anekceit Bepecos, suhorez, Oabra Cepreesna Ilayn, Bo6opsikun Cepreit
Baagumuposud, Osoxronos Bnagumup, Anekcauap Cvupaunkuii, Makcum Kioukos,
Anucumos Cepreii, Bagum Banumosunua Yemonypos, rumiantcev, babera, Aprém
Koporuenko, Esrenuit llleskynos, Asnekcanap Cmupunukuii, Aprém Ilyros, Sacees
Baypbek, Konstantin Slobodnyuk, Yan Zaripov, Burasuit Bonpenkos, Asekcanap
Cepruenko, Jenuc Kysakos, I[Tymucreiit [IImens, Cepreit Cnusak, suuuumcaa, larapun,
Basepuii Daitnysinn, Anekcannp Maxaes (mankms), VD, A. B. Jluxaués, Col Kurtz,
Espanka, Imurpuit Cepreesnu X., Anaronuii Kamuyarnos, Tabakaes Eprennii
Buamumuposud, Asnekcanap Tpomenkos, Mamora Anapeit, Copokun Anapeii, Bypkun
Wpan, Anexcanap Jlorynos, moya bbf3, Vilnur _Sh, Kunuuc Anekcanzap, Oleg G. Geier,
Buagumup Ucaes (fBSD), @unumonos Cepreit Buaaumuposuy, vsudakou, AniMath,
Hauunos Esrennii, Bopo6sés B. C., mochalov, Kamuarckass LUG, Jlorunos Cepreii
Buiagumuposud, Yucrsikos Aprém Aunpeesnd, A&A Cynumossl, Jenucos denuc
IOpbesuy, Cyrynos Angpeit Muxaitnosuy, kuddai, Ozepunkuit Anekceit Biiagumuposud,
alexz, Bnagumup Lo, Biuagumup Bepposmukos, Cepreit JImurpuuenko, Usannos Jannn
Nropesny, 3ambicaos J. A., Baagumup Xansvmun, Makcum Kapaces (begs),
ErraticLunatic, A. E. Apremses, FriendlyElk, Anekceit Cnaciok, AHapueBckuii
Koucrantun Auapeesnd, Cykaués Branucnas Bsuecnasosuu, Aprém A6pamos, maxon86,
Coxkoutos ITases Aunpeesudu, Asekceit H, Hukura I'ysnsies, Bomtons Esrenunii, rebus  x,
Pauunckuit Makcum Opbesuu, Mesennes Aunpeit Baagumuposuy, Uxxmskos [lasen
Angapeesud, Henuc K., Ymuosa Haranbs Esrenbesna, Aprém 2Kuiees, Jleronkuit
Huxkoanait Esrenbesud, Buranuit Caran, Anekcanap ., Usanos Ilasesn Hukomaesny,
Poman Bukroposuu Ilep6unun, Koucrantun Xomyros, barsik, Yucrsikos Cepreii,
Jvurpuit Hypucnamos, Esrennit lipklim Kaumos, Azapos Bunagumup, Usanos Buranuit
Cepreesud, Buuekyes Acnan Pacynosuu, Baagumup Baxtun, VBannos Janun Uropesuny,
Cwmupaos UsaH, lexizzl9, Cognomor Anekceit Dpasuu-Baunposuy, yshawn, Asneenkos
Bacuunit, Augpeit, Urops, dennc Hukonaesuua 2K., Aglaro, aoratos, IlTapanos Kupnsn
Butagumuposuu, Asekcanap, Hecrepenko Briagucias Banepbesud, Psa6uukos JImurpuit
Anekcannposuu, Auapeit Anekcangposuu ['epman, pashak, Mopozos Muxaun ITasiosuy,
Tuxonos Pycnan Baagumuposuu, Konkun Makcum, JTAT-5891, Esrennit @enukcoBud
Ha6okos, ITnoraukos Cepreii, Xynses ['ie6, Makcum Hlaranun, [Iérp Saxapos, Muxan,
Tumodeit dyb6ekuit, Auapeit Anaronsesud Bopoaun, gunpi, 3esnenunn Auapeit,
Ilnakcunkas Haramnus, enoelia, FOpuit Cunopos, Dizzy, JImurpuit Cepernn, Muxann K.,
ITases Eropos, Jauuns Ilenenanos, Ipskonos Outer, Janunsos Poman Bukroposuu, le34,
Koucraurun Ilnaxerka, Unbst denucos, Bagum Mapuenko, Paraukos Cepreit
Banepbvesuyu, Uinbs Asnekceesund Besoycos, Kysemun Punar, savtog, Banees Dayaps
Hakunosuu, paql31l, e matveev, Edppemos Apryp, 6parumka, san Muxaitiosua
Iysbipés, Jamezzz, Mesnkymsan 3ased, Urops Pomanosuyu lllynsra, Cepreit Cnusak,
Bacuinit [I3106enko, sadsnake, rops Cepenos, Pavel Heiden
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K gactu 1 «npeaBapuTejabHbIe
CBEIECHU A »

Komangnas crpoka Unix

1.01. Msr naxogumes B qupekropun /opt/light/foo, T. e. oHa SBJISI-
ercs JIs HAC TEKYIIeil; N3BeCTHO, 9YTO HA OJIHOM YPOBHE C IUPEKTOpHUeit
foo maxomuTCa qUpeKTOpus bar, a B Hell ecTh daita £1.txt. Kak 6ymer
BBITJISIZIETH abCOJIFOTHOE MMt 3Toro daitia? KakoBo kparyaiiniee omHo-
cumenavroe (T.e. OTCIUTHIBAEMOE OT TEKyIIeH TUPEKTOPUH) UM JIJId 00-
pamnieHus K sromy daitiy?

1.02. ITosb30BaTe b Ay CIeIyIoNue KOMaHIbL:

mkdir tetris

cp tetris.pas tetris
cd tetris

1s

Bce komanip1 orpaborasu ycremao. UTo HamevaTa ia mocjie Hsisi U3 HUX !
1.03. Kakast tupekTopust cTaja TeKyIeit mocie KOMaH T
cd /usr/local/bin/hunter
cd ../../1ib
cd hunter/run
€CJIN M3BECTHO, YTO BCE KOMAHJIbI OTPAOOTAIN YCIEITHO !

1.04. Kakas TUpeKTOpUs CTAHET TEKYIIE, €CU JaTh KOMAHTHI

cd ..

cd ../..

cd ../john

cd work/tetris/src
cd ..

1 BCe OHH OTPabOTAIOT YCIIENTHO, & TeKYIIel N3HAYAIBHO ObLIa TUPEKTO-
pust /home/lizzie/work/pas/tetris?
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1.05. Tlouemy B ycioBusax 3amadu 1.03 He yKa3zaHo, Kakas TUPEKTO-
pusi ObLIa TEKYyIeil N3HAYAJIBHO?!

1.06. Uto o3HAYAIOT MpaBa IOCTyIa K OOBITHOMY (hailry, 3aIaHHbIe
CJIEJTYIOIIMMU IHCJTAMU !
a) 0700 b) 0440 c) 0511 d) 0660 e) 0644 f) 0555

1.07*. Yto o3HagaioT mpaBa JO0CTyIa K OOBITHOMY (aily, 3a1aHHbIe
CIIEJTYIOIIAMA IUCJTAME !
a) 04711 b) 06751 ¢) 02550

1.08. Yro o3HaYAIOT IpaBa JOCTYIA K JUPEKTOPUH, 3aJaHHbBIE CJIE/LY-
foruMe auciaaMu’! VIMeeT Jin CMBICT YCTAHABIMBATH TAKHUE [TPABA, & €CJIH
HET, TO KaKWe IIpaBa JOCTYIIa CJIeJI0BAJIO Obl IOCTABUTH BMECTO HUX !

a) 0700 b) 0711 c) 0751 d) 0733 e) 0744 f) 0660

1.09*. Yto o3magaioT mpaBa JOCTyIIa K JUPEKTOPUN, 3 JaHHBIE CJie-
JYIOMAMA 9ucjaaMu! B KakKux CHUTyarusix TakKue MpaBa JIOCTYIIA MOLYT
norpeboBaTHCA !

a) 01770 b) 03777

Cnegytowe 3afadu nocBsiLLeHbl CKPUNTOBOMY MpOrpaMMupo-
BaHWIO Ha si3blke KOMaHAHoro nHTepnpetatopa (Bourne Shell);
40151 UX pelleHnst noTpebyeTcs BlageHne MaTeprnanoM, KOTopblii
B KHUTe ObbABNEH Kak «HeobszaTenbHbIli» (cm. §1.2.151) — Ha-
bpaH yMEeHbLUEHHBIM LWPUDTOM 1 NpesBapsieTcss KOMMeHTapu-
em o npuynHax. [oBTOpUM 3Ty MbIC/b 34€Ch: HA4YMHATL U3yYe-
HVe nporpammupoBaHus ¢ s3bika Bourne Shell — naes kpaiine
HeyjauHasl, NO3TOMY, €C/IN Bbl PaHbLUE HU HA KAKNX sI3blKax He
NporpaMMmMpoBau, npasusibHee ByAeT NPoNyCTUTL U CaMm 3TW
33241, W HYXHbI S5t HUX PparMeHT KHUMU, U BEPHYTLCS K
HUM NO3JHee, KOrAa y Bac y>ke byAeT onbIT NporpaMMMpOBaHus,
nyTb Aake HeboNbLION.

1.10. Hanummre ckpunt Ha Bourne Shell, mpurumatomuii poBHO JBa
apryMeHnTa KOMaH/IHON CTPOKH, KOTOPBIE JIOJIZKHBI OBITH IIEJIbIMH UC/Ia-
Mmu (HazoBéMm ux N u M). Ckpunr no/keH BblIaTh Ha medarb M Ha-
TYpPaJIbHBIX YHCEJ HOIPsM, HaYMHAsS C¢ duciaa N; 9ucia J0JKHBI ObITh
HaleJYaTaHbl Yepe3 npodes, a B KOHIIE CJIeyeT BbIIATH [I€PEBOJ, CTPOKH.
Hampuwmep, eciin 3a/1aub1 ncia 15 u 5, BaIll CKPUIIT JIOJ?KEH HAIEIATATh:

15 16 17 18 19

1.11. Hanummre ckpunt Ha Bourne Shell, koropsrit Bergaér (B ommy
CTPOKY) CTOJIKO CHMBOJIOB «@», CKOJIBKO MMeeTcsi (DaiIoB B TEKyIIeM
KaTaJiore.

THamoMHEM, 9TO CCHUTKH 37I€Ch U Jajiee — Ha IJIABbI U maparpadbl TPEXTOMHHIKA,
«[TporpamMmmupoBanue: BBeJAEHUE B IIPOMECCUIO».
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1.12. B a3bike Bourne Shell coueranne cuMBoJIoB «$*» o3HadaeT «Bce
napaMeTpbl KOMaHHONH CTPOKH, KpoMe “HyseBoro”» (T.e. KpOMe MMEHH
camoro ckpuirra). JJo6aBum K 3TOMYy, 9TO KOMaHa «date +%S» BBIIAET
TeKyIlee BpeMs B BUJe YHUCIa CEeKyHJ, mpomeamunx ¢ 1 gasaps 1970 r
3Has 9T0, HAIUIIUTE CKPUIIT, KOTOPbIH 3aIlyCKaeT Ha BLIIIOJHEHHE IIPO-
rpaMMy, UMs U apryMeHTbl KOTOPO#l 3aJaHbl IapaMeTpaMu KOMAaHTHON
CTPOKH, U TIOCJIEe €€ 3aBEPINEHUS TTeUaTaeT IUCTO CEKYHJ PeaJbHOr0O Bpe-
MEHHU, KOTOPOE HPOILJIO ¢ MOMEHTa €€ 3aIlyCKa (IIOMPEIIHOCTh B OJHY Ce-
KYH/Y B JIIOOYIO CTOPOHY CIUTAEM JIOMYCTUMON).

1.13. YcoBepIieHCTBYiTe CKPUIIT U3 IPEIALLIYIIEN 3aa9n TaK, ITOOBI
OH 3aBepIIaJjcsd C TeM Ke KOJOM, ¢ KOTOPBIM 3aBepPIINIach 3allyIeHHAd
UM IIporpaMma.

1.14. Hanumure CKPUIT, IOy YAIONTUH POBHO OJIMH MAPaMETP — HMs
JUPEKTOPUN, KOTOPYIO HY>KHO CO3/IaTh; CO3/IaB €€, CKPUIIT JIOJIKCH Pa3-
MECTUTb B 9TOH IMPEKTOPUU CHUMBOJIMYECKHE CCBLIKHM HA KAXKIBIH U3
daiios, nMmeromuxcst B TeKyIedl JUpeKTOpur (3a NCKIIOIEHNEM CBEXKe-
CO3/IAHHOM JIUPEKTOPHH, €CJIM OHA CO3JaHA BHYTDH TEKYIIeH), Hpuaém
VMMEHa, CCBLJIOK JIOJIZKHBI OBITH 00pa30BaHbl U3 cjioBa file u MOPSIIKOBO-
ro momepa (filel, file2, ..., file124, ...). Ecau no Kakum-TO OpUdn-
HAM JUPEKTOPUIO HE yIaéTcs co31aTh (HAIPUMED, OHA y2Ke CYIIEeCTBYeT),
CKPWIIT JOJI2KEH BBIIATH COODIeHne 00 OIMMOKE M 3aBEPIIUTHCS, HE CO-
3/1aBasi HUKAKUX CCBHIIOK.

KomMmbuHnaTopuka

1.15. Y Ko ecTh UeThIpe BO3AYIIHLIX MIapUKa PA3HBIX IIBETOB, U
eMy XOUercsl B3sTh HEKOTODbIE M3 HUX (MM Jjaxke BCE) HA HPOLYJIKY.
CKOJIBKMMHE CIIOCOOAMHU OH MOKET BBIOPATD IIAPUKH, €CJIH UJITH COBCEM
6e3 MApUKOB €My He XOUEeTCs !

1.16*. Y [Iumbl ecTb Gesible, CHHIE, KPACHBIE U 3€JIEHBIE BO3/LYIIHbBIE
[IapUKU, TPUYEM IMIAPUKOB KarKJIOTO IIBETA €CTh CTOJIBKO, JIO0 CKOJIBKU
Huma caurars emé He Hayumsca (MOXKeTe IPeNojaraTb, 9To MAPUKOB
KaXKJIOro I[BeTa eCTh CKOJIbKO yroano). Jduma xouer B34Th ¢ cOGOil Ha
IIPOTYJIKY KaKne-HHOY/Ib MAPUKK, COBCEM 0€3 IAPUKOB MY I'yJISITh CKYd-
HO, a 0oJibllle TPEX MAPUKOB OH He yiuepKUT. CKOJbKUME CIIocobaMu OH
MOXKET BBIOPATH IIapUKU’

1.17. B 3abere y4acTBYIOT JieCATh OET'YHOB, MPUMEPHO PABHBIX II0
[TOJIPOTOBKE, TAK YTO HUKTO HE MOXKET IIPeJCKa3aTh 3apaHee, KTO KOro
mobeuT. CKOJBKUMEU Pa3HBIMU CIIOCODAMU MOTYT PACIPEIETUTHCH IPU-
3oBble MecTa? [1oj] «ITPU30BBIMU» OIPA3YMEBAIOTCS TIEPBBIE TPU MECTa;
cauTaiiTe, YTO MOKA3ATH COBEPIIEHHO OJIMHAKOBDBIE PE3YJILTATHI JBa Oery-
HA HEe MOTYT.
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1.18. Ha n010KOHHUKE CTOAT KyBIIHUH, TOPIIOK ¢ KAKTYCOM, CTATY3T-
Ka U JBE COBEPIIEHHO OJUHAKOBbIE (hapdoposbie Ba3bl. CKOJLKUME OT-
JIMIUMBIMY JIPYT OT JIPYTa CIOCOOAMU MOYKHO 9THU MPEIMETHI BHICTPOUTD
B OIUH PsII!

1.19. V xoMmaHupa eCTh JBE CUIHAJbHBIE PAKETHUIbI, 4 TAKXKe 3e-
JIEHBIE, KpacHble U OeJibie pakeTbl. CKOJIBKO OH MOXKET MOJIATh Pa3HbBIX
CUTHAJIOB, €CJIN CUTHAJ MOJA8TCs JTuHO OJTHON pakeToit, b0 pakeTamu,
3aITyCKaeMbIME OJJHOBpeMeHHO ! CKOJTbKO CUI'HAJIOB MOYKHO Oy/IeT mOJaTh,
ecjiu pakeTHUI[ Oyjaer Tpu?

1.20. Ha crose jexkaT BoceMb pa3HbIX Urpymek. K crosy momorin
Bacs, ITerst m Marma; KaKaplit 13 HIX MOXKET B3sITh cebe KaK1ne-TO UTPYIIT-
KU (B TOM YHCJIe HE B3dATh HU OJHOI); €CJIM KaKas-TO UIPYIIKA HUKOMY
He IIOHPAaBUTCsI, OHA OcTaHercss Ha cTojie. CKOJBKUMEU CIIOCO0AMU MOI'YT
paCIpee/IuThCA UIPYIIKA !

1.21. B mkarysike JiexKaT Is9Th Pa3HBIX KyJIOHOB. OTIpaBIIsIsSICh B
otiryck, Kats permmia B3ITh ¢ OO0 He MEHBIIIE JIBYX U3 CBOUX KYJIOHOB,
HO IIPX 9TOM XOTsI ObI OJIMH OCTaBUTH B MKATYJIKe. CKOJBKUME CIIOCOOAMEI
OHa MOYKET ITO CIAeIaTh?

1.22. CxosbKuME crocobaMyu Ha IIyCTOH MIAXMATHON JOCKE MOXKHO
Pa3MeCTUTDb JIB€ OJMHAKOBBLIE JIaJbU TAK, YTOOBI OHU 3allUINAJU JPYT
zapyra (To ecTb J106asi U3 HUX MOIJIA IIOUTHU B IIO3UIUIO, B KOTOPOI HAXO-
aurcst apyras)?

1.23. O6pyu pasjienéH Ha TPU OJMHAKOBBIX CEKTOPA, KAXKIbIH U3 KO-
TOPBIX HY?KHO MMOKPACUTH B OJIUH U3 MATH I[BETOB. CKOJIBKUMU CIIOCOHOAMM
MOXKHO 3TO CJeJIaTh TaK, YTOOBbI BCE TPU UCIOJH30BAHHBIX I[BETA OLLIH
pa3HBbIME?

1.24. B pestresibHOCTH KIyOa TYyPUCTOB-BOJHUKOB IIPUHAMAIOT yda-
crue 9 Mmyk9uH 1 5 xermuH. CKOTBKIME CIIocobaMu Kiry® MOXKET BbICTa-
BUTb Ha COPEBHOBAHUS TP CMEIIAHHBIX (T. €. COCTOAIINX U3 MY KIMHBL U
JKEHITINHBI) 9KUIIAKa JIBYXMECTHBIX 6aii1apok? DKUNaKu PaBHOIPABHBI.

1.25. B paboueii rpy1me U3 1eCATH 9eJIOBEK, AT U3 KOTOPBIX HMe-
10T BBICIIIee 0Opa30BaHue, HYyKHO HA3HAYUTH PYKOBOIUTENIS U TPEX €ro
zamectureseii. CKOTBKUMHI CIIOCOOAMU 9TO MOXKHO CJIeJIaTh, €CJIH PYKO-
BOJUTEIEM MOYKET OBITH TOJIBKO Y€JIOBEK C BBICIITUM 00Pa30BaAHUEM, 3aMe-
CTUTEJIEM MOYKHO HAa3HAYUTh KOT'O YI'OJIHO, M BCE TPU 3aMECTHUTEJIS PaB-
HOIIPABHBI !

1.26. YV macrepa ecTb OYCHHBI ISITH PA3HBIX BUJOB, MIPUYEM OYyCHH
KazKJIOr0 BHJIA UMEETCs CKOJIBKO yroyHo. CKOJIbKO MOXKHO CJeJIaTh pas-
HBIX OyC, COCTABJIEHHBIX U3 ceMU OyCHH, ecy OyChl JOJIKHBI OBITH CHM-
METPUYHBI?

1.27*. Y macTepa ecTh CeMb PA3HBIX BUJIOB OYCHH; CKOJIBKO OH MOYKET
CIeIaTh PA3INYHBIX YKPAIEHUN, eC/ii HA KaXKIBIX 0ycaX TOJI2KHO ObITh
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poBHO 17 OycuH, Oychbl JOJMKHBI OBITH CUMMETPUYHBI, B KaXKJIBIX Oycax
HY?KHO IIPUMEHSITH He 6ojiee TPEX Pa3HbIX BUJOB OYCHH, a OJUHAKOBBLIE
OyCUHBI HE JOJIKHBI PACIIOJIAraTbCs PAIOM !

1.28*. Yemy pasuo C%..?

CucreMbl CUMCJICHUSA

1.29. 3anuiuTe cieyOIIye JecATUIHbIE YUCIa B JBOMIHON CCTEME
CUUCJICHUSI:

a) 91 b) 149 c) 344 d) 660 e) 881 f) 1100

1.30. 3amnummure cjieayolye YUcaa B JJBOUYIHON CUCTEMEe CUUC/IEHUS,
BOCIIOJIB30BABIIUCH UX OJIM30CTHIO K CTEIEHSIM JIBOUKMA:
a) 1 b) 2 c) 15 d) 33 e) 67 f) 126 g) 252
1.31. Ilepesesiure B JIECATUIHYIO CUCTEMY CUHMCJICHUS CJIEIYIONINE
quCiIa, 3allICaHHbIe B JJBOUYHOIT cUCTEME:
a) 1011001 b) 1101010 ¢) 1001110111 d) 1100010010
e) 111001100110 f) 101000010001

1.32. Sammmmure Trcno 35 - 219 + 3 B gBomvmHOlt cucTeMe, IO BO3MOXK-
HOCTH HE NPOM3BOJA HUKAKUX apudmerndeckux ieiicrBuil (Bo BCAKOM
cilydae, yMHOXKEHHUE U JIeJIeHHE JJIsi 9TOIO COBEPINEHHO HU K YeMYy).

1.33. Yucuo 30! (dakropuas TpualATH) 3AUCAIN B ABOMYHON CH-
creme. OKa3aj10Ch, YTO 9Ta 3AIMCh COJEPKUT JIOBOJILHO MHOI'O Pa3psiioB,
IpuIeM MJIAJININAE N U3 HUX — HYJIU; WHAYE TOBOPsI, JTBOUTHAS 3AIUCH
qnciia 30! 3akaHYMBaeTCs HEKOTOPBIM KOJImdecTBOM Hysiel. Kakum KoH-
KpeTHo?

1.34. Cienyromue 4nciia, 3aluCaHHble B IIECTHAIATEPUIHON cucTe-
Me, 3aIUIIUTe B JBOMTHOI CHCTeMe, He TIePeBOAsA B JEeCATUYHYIO:

a) 2F b) 8A3 ¢) TTTTT d) 1234ABCD e) 5ABA

1.35. Crenyromue 49ucia, 3alicaHHble B BOCMEPUYHON CHCTEMe, 3a-
[TUIIATE B JIBOUYHON CHCTEME, HE TEPEBOJIsI B JI€CITUIHYIO:
a) 27 b) 453 c) 33333 d) 123567 e) 6363

1.36. Cuenyromniue 4mciia, 3a0UCaHHBIE B JBOMYHON CHUCTEME, 3alld-
IIUTEe B BOCBMEPUYHON U MIECTHAIIATEPUIHON CUCTEMAX, HE TIePEBOASA
B JECATUYHYIO:

a) 11101 b) 1111111111 ¢) 111110100000 d) 1000000000001

1.37. Vmeercs 3ammch HEKOTOPOTO YHC/IA B JIEBATUYIHONU CHCTEME:
2865013486759. 3amuimure 310 YUCIO B TPOUIHON cucreme. MoKHO Jin
9TO CJIeJIATh, HE UCIOJIb3Ys JIeJIEHIE U YMHOKEHHUE!

1.38. IIpencrasbre B hopmMe OOBIKHOBEHHBIX JIPOOEH CJieIyIoNiue me-
puojuyaeckue npobu (B 9TOI 3ajade UCIOJB3YEeTCs TOJIBKO JECATUIHAS
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cucTeMa cumuc/enus)?:

a) 0,(63) b) 3,5(27) ¢) 7,2(325)

1.39. [lepeBeauTe ciieAyroIIue MePUOINIECKIE TBOMIHbBIE TPOOHU B Jie-
CATUYHYIO CUCTEMY W 3allUIIUTe WX B BUJE HECOKPATHUMBIX OOBIKHOBEH-
HBIX JIpo0eii:

a) 0,(1001) b) 0,(110) c¢) 11,0(011) d) 0,1(0110) e) 0,(000100111011)

1.40. Caenyromue apobu 3alUCaHbl B JECITUIHON CACTEME CUHC/IE-
uus. [IpencraBbre UX B BUJE JBOMYHBIX ApOGeii (BO3MOXKHO, IIePUOAAIe-
CKHUX):

wm:  wmi o 9 9l oL

1.41*. ®pomo u Csm momaaum B KIATOBYIO C ITbPUICKAMA BEPEB-
KaMd. Db}, OXPAHSIONUN KJIAJ0BYIO, CKA3aJ, YTO I'OTOB MOJAPUTH UM
333 meTpa BepéBKH, He OOJIbIE, HO W HE MEHbIIE, MOCKOIbKY TaK BeJie-
Jta Besimkas asiaapuasib. Kpome Toro, 3sbd ckazan @Ppojgo u Camy, 9To
2IbPUIICKasT BEPEBKA [TOYTHU YKUBasl ¥ TIO9TOMY OYEHb HE JIFOOUT, KOraa eé
U3MEPSIOT, HO, MOXKAJYH, 13 m3MepeHuit Kak-HUOYIb ITOTEPINUT, a JAJIb-
1€ HAYHET COMPOTHUBISATHCS U OTKAYXKETCHA CJIYKUTh T€M, KTO C HEll Tak
uexoporo noctynumi. Ppogo BCIOMHMII, 9TO ero pa3Max PyK B TOYHOCTH
paBen ojgHOMY MeTpy, a CaM coobpasmii, 9To, UCIOJIb3ysl y?KE OTMEpPEH-
HYIO BEpEBKY U IPUKJIAIbIBAs K Hell BEPEBKY, KOTOpasi eIl He OTMepPEeHa,
MOXKHO yBEJUYIUTH €€ KOJIMYECTBO BIBOE 3a OMHO m3Mmepenue. Moryr ju
Ipy3bs OTMEPUTH cebe poBHO 333 MeTpa BePEBKHU 3a OTBEJAEHHBIE UM 13
n3MepeHuii?

1.42*. st ycooBuil mpeabIayIneil 3aadn OMUIINTe, KAK OTMEPUTH

IIPOM3BOJIBHOE KOJIMYIECTBO BEPEBKM, KPATHOE OJIHOMY MeTDPY, 38 MUHHU-
MaJIbHO€ YMCJIO U3MEpPEeHUN.

,ZLBOI/I‘{HaSI JIOTUKa

3peck v ganee UCNob3YHOTCS T >ke 0DO3HAYEHUS NTOMUYECKUX
onepauuii, kak n B §1.3.3: koHBIOHKUMS 0BO3HAYEHa CUMBO-
nom &, AN3BIOHKLUMS — CUMBOJIOM V, OTpuuaHne — T, u T. 4.
CUMBOJT KOHBIOHKLMM B HEKOTOPbLIX CJIyHasix OMyLIEH, TakK YTO
XY — 3TO TO e caMoe, 4To = & Y.

1.43. Yupocture BbIPpAKEHUSI:
a) ©VITy b) xyV Ty c) xyVITYyVay
1.44. Tlepenummure CIEAYIONEE BBIPAYKEHNs, HUCIOJL3YS TOJIHKO
KOH'BIOHKIINIO, TU3IBIOHKIINIO U OTPUIAHUE:

2Ha BecsKuMii CTy9ail HAIIOMHEM, YTO 3aIUCh C KPYTJIBIME CKOGKaMu 0603HadaeT
OECKOHEYHYIO IIEPUOIUIECKYIO IPOOb, a udpbl B CKOOKaX — 9TO €€ Mepuos, T.e. KaK
pa3 Te 1udpbl, KOTOPBIE B 3aIIUCH APOOH IOBTOPSIOTCS 10 OECKOHEYHOCTH; HAIIPUMED,
0,1(25) osnauaer apobs 0,125252525. ..
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a) eV(xdy) b) z&(zd@y) c) zV(z=y) d) z&(z=y)
e) aV(z—y) f) a&(x—y) g yV(@e—y) h) y&z-—y)

i) (=y)V(y—a) ) (=y)&(y—a)
1.45. YupocTuTe BbIpaZKEHUSI:

a) zV(x&y) b) z&(z&ky) ¢ z&(xVy) d) xzV(zVy)

1.46. Kak u3BecTHO, cpemu Oy/eBbIX (DYHKIMI JBYX [IEPEMEHHBIX
ecTb jBe (PYHKIMH, Yepe3 KayKIyl0 U3 KOTOPBIX, MCIOJb3ysl TOJBLKO €€
onHy (M UMeHa IIEPEMEHHBIX, HO He KOHCTAHTbI — KOHCTAHTBI TOXKE $B-
Jstorest BYHKIMAME), MOXKHO BBIPA3UTh JiIOOble OyieBbl dyHKImu (He
TOJIBKO JIBYX IEPEMEHHBIX, BOOOIIE JII00bIE). DTH JIBe «XUTPble» (DYHKIUH
HasbIBatoTcsa crpesnkoi Ilupca u mrpuxom leddepa. Crpenka ITupca
0003HAYAETCS CUMBOJIOM < »; OHa MCTUHHA, TOT/Ia U TOJBKO TOTJA, KOTIa
JIO’KHBI 00a €6 apryMeHTa — WHavYe roBops, crpesika [lupca npegcrasiser
€000t OTpHUIAHNE AUIBIOHKIAA: T |y = T V y.

Ucnonn3ys Tonbko crpenky Ilupca, obo3nadueHnst mepeMeHHbIX & U Y
U KpYyIJIble CKOOKHM, 3aIUINNATE KaXK Y0 U3 OCTaJIbHBIX 15 OyJieBbIX pyHK-
Ui IBYX IMEPEMEHHBIX.

1.47. Mrpux Ileddepa obosHagaeTcs CAMBOIOM «|»; BbIpasKeHHe
Z|y MCTUHHO Beerja, KpoMme ciydasi, KOrja OJHOBPEMEHHO UCTHHHBI 00a
ero aprymenTa, T.e. mTpux [lleddepa mpeacrasaser coboit oTpurianme
KoHbloHKIMK: T |y = & y.

3anuinmure KaXkJIyio U3 OCTaJbHbIX 15 OysieBbIX (pyHKIUI JIBYX mepe-
MEHHBIX, HCII0JIb3ysl TojibKO mmTpux [lleddepa, obo3HavueHUs TepeMeH-
HBIX T U Y U KPYTJIble CKOOKH.

1.48. [{yist cote iy ronux BBIPAXKEHUN TOCTPONTE TabIUIBI HCTUHHOCTH
U OIpeJIeSIuTe, KAaKue MOy IHINCh (DyHKIUN:

a)z@y b)r&(z—y) )y&(zey) d) (=|ly&@=y) ¢ (z17)

1.49. ITox cosepuerHoti QU3BIOHKMUBHOT HOPMAABHOU POp-
Mmoti (CAH®D) morumaercst npencrasiaenne OyieBoit dyHKIUM n mIepe-
MEHHBIX B BUJIE JU3BIOHKIMN (JOTUYECKON CYMMBI) UJIEHOB, KarKbIil
13 KOTOPBIX MPEJCTABISET COO0I KOHBIOHKIINIO, B KOTOPYIO BXOIUT JIJIst
%xaoicdoli M3 N TepeMeHHbIX 00 OHa caMma, Jinbo eé orpunanue. Hampu-
mep, i f(z,y) = ¢ — y CAH®D Gyner takoii: T V Ty V xy; s
g(z,y) = z >y CIAH® cocrour Bcero u3 ogHoOro «ciaaraemoros: zy. O6-
paTuTe BHUMAaHHE, UTO B KAXK/IBIl WieH BXOAsT (¢ oTpuIiaHneM win 6e3)
obe mmepeMeHHble T U Y; JJisd (DYHKIUMU OT TPEX MMEPEMEHHBIX X, Y U 2 B
kaxapit wien CIH® Bxomuam ObI Bce 3TU TPU IEPEMEHHBIE.

B obuem ciaygae (ayis npoussosbnoii dyuknun) CIH® cocrour us
CTOJIBKY 9JICEHOB, CKOJIbKO €JIMHWIL B IPABOil dacTu e Tabsuie MCTUH-
HOCTH; KaXKJIbIfl TaKoi WieH (POPMUPYETCsI, UCXO/IsI U3 JIEBOIl IaCTH CO-
OTBETCTBYIOIIEl CTPOKU TAOJIUILI UCTHHHOCTU: IEPEMEHHBIE, KOTOPbIE
B 9TOI CTPOKE PABHBI €IWHUIE, BXOJAT B KOHDBIOHKT camu IO cebe,
a Te, 9YTO PaBHBI HYJIO, OepyTcsa ¢ orpuranneM. Hampumep, dyHKIms
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h(z,y,z) = z(x ® y) Gyner ucrurHa (paBHA eIUHUIE) Ha JABYX HabOpax:
(0,1,1) u (1,0,1); caemosarennuo, eé¢ CITH® Gyuner cocrodarbh U3 ABYX
YJI€HOB: TYz V TYZz.

ITocTpoiiTe TaGJUIBI UCTUHHOCTH /IS CICAYIOIIUX BLIPAYKCHHN H
TIPEICTABbTE UX B COBEPITEHHON AM3BIOHKTUBHON HOPMAJIbLHON (hpopme:

a) (z—y)® (v — 2) b) (zVy)(z — (yz))
1.50. Nmeerca 500 sorumueckux (6yJIeBbIX) epEMEHHbBIX, 0003HAYEH-
HBIX Z1,T2,X3,...,2500. CKOJBKO PENIeHNI UMeeT KaXKIaas U3 CJeILyIo-

IIUX CHCTEM ypaBHEHU?

T1 P xy =1 1 Dary =0
fEQ@(E;g:l 1'2@1'3:0
T3P ry =1 T3Pz =0
T499 D w500 = 1 T499 D w500 = 0

Kaxkwue sro permenns?

1.51%*. Jloruueckasi pyHKIIUsT HA3BIBAETCS CYULECTNGEHHO 3GGUCAULETL
om nepemennoti T, eCIU CyIIeCTBYeT XOTs Obl O/IHA TaKas mapa HabOpPOB
3HAYEHUN BCEX MEPEMEHHBIX, 9TO (DYHKIMA HA ITUX HADOpPAX NMPUHUMA-
€T IIPOTHBOIOJIOKHBIE 3HAYEHNUS, & CAMH HADOPBI PA3IHMIAIOTCH TOJBKO
3HAYEHUEM IIEPEMEHHON T, BCe OCTAJIbHBbIE IIEDEMEHHBIE B 9THX Habopax
UMEIOT OJIMHAKOBbIE 3HaUYeHMs. TaK, KOHbIOHKIUS U JU3bIOHKINS CYIIe-
CTBEHHO 3aBUCAT OT O0eUX CBOMX IepeMeHHbIX, dyukuusa f(x,y) = T
CYIIECTBEHHO 3aBUCHUT TOJBKO OT X, & KOHCTAHTHI HE SIBJISIIOTCS CYIIE-
CTBEHHO 3aBUCUMBIMH HU OT OJHOH mepemenHoit. CKOJIBKO CyIIECTBYET
JIO'MYEeCKUX (I)yHKHI/Iﬁ OT ABYX II€PEMEHHbIX, CYIUIECTBEHHO 3aBUCANINX
OT Kaotcdoli cBOeil lepeMeHHO#? A CKOJIbKO TaKuX (PyHKIHU OT TPEX Ire-
pPEMEHHBIX !

Kouun4dectBo nundopmanumn

1.52. B mekoTopoii urpe, 9Tobbl CAEIATH XOJI, UI'POK JOJXKEH OPo-
CUTHh TPHU UrpajbHble KOCTH (0ObIYHBbIE KYOUKM, IPAHM KOTOPBIX IIOMe-
YeHbl YucaaMu OT 1 j10 6), IpUYEM IpaBUIIAMYU UIPBI YCTAHOBJIEHO, YTO
YVUATBHIBAIOTCS TOJILKO BBINIABIINE €IUHUIBI U JBOIKHU, & KOCTH, YIIaBIIINe
BBepX I'pansaMu oT 3 1o 6, mator HOb 04koB. KakoBa nadopmalmonHas
[IEHHOCTD COODIIEHMI, ITO UTPOK B PE3YyJIbTATe CBOETO OPOCKA:

a) TIOJIYIHJI HOJIb OUKOB;

) IOJLyYHJI HEHYJIEBOE KOJUYECTBO OUKOB;
) TOJIYYHJI TMECTH O9IKOE;

) HOJLyYUJI OIHO OUKO?!
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1.53. UrpasnbHast KOCTB JJist HEKOTOPOI HACTOJILHOM UTPHI BBITIOJTHEHA,
B BHUJE JIOJICKadIpa — MPABWILHOTO 12-rpaHHUKA, KaXKJasd I'PaHb KOTO-
poro mpejcTaBisieT coboil TPABUIBHBIN MATHYTOJIBHUK; CAUTACTCS, ITO
aJieHns 3TOH KOCTH JI000# 13 e€ rpaHeil BBEPX PABHOBEPOATHBI. B cBs3u
¢ 0COGEHHOCTSIMY [IPABHJI UI'PBI TPU U3 12 rpaHeil mycThl (CIuTaeTCs, IT0
UX BBIIAJIEHUE COOTBETCTBYET HYJIIO OYKOB), OCTAJbHbIE IDAHU HOMeYe-
wbl gucgaamu ot 1 710 9. KakoBa nHGOpMAIMOHHAST IIEHHOCTH COODIIEHUST
«pe3yJsIbTaT OPOCKA KOCTU — HOJIb OYKOB» !

1.54. BpocuB UrpaJibHyIO0 KOCTh, OIMMMCAHHYIO B IIPEJIBLIYINEH 3a/1ade,
UT'POK MOJTy umT O0JibIlie TPEX 09KOoB. KakoBa nH(pOpMAIIMOHHAS IIEHHOCTH
coobiienus: 06 arom?

1.55. YcrpouTteau 6J1arOTBOPUTEIHLHON JIOTEPEH BBITYCTHIN MUJIIN-
on 6mieToB U coobimuum, 9To Oymer pasbirpado 15625 npusos (KaxkIbiit
6usIeT MOXKET BBIUTPATH OJUH IPU3 UJIA HE BBIUI'PATH HU OJHOIO). 3HAsI
aro, Cepreit Kynu jBa 6uiera. Hepe3 HEKOTOPOE BpeMsi My COODIITUIIH,
4T0 00a ero 6usera Buurpasn. CKoJIbKO OUT MH(MOPMAIME OH IIPUA ITOM
TIOJLY WL !

1.56. Ha ydgacrtue B 3abere na 10000 meTpoB 3asgBUINCH 27 CIIOPTC-
MEHOB, cpejin HuX ObL1 Bukrop, 3a Koroporo 6osiesim Mama u Oust. Ouist
HE CMOIJIa NPUATH Ha COpPEeBHOBaHWUsl, 1mo3Tomy Marma coobmasia et o
poucxosieM, mocbltas SMS-coobmennst. Cuadana Marmma coobmmia,
qro 13 CIIOPTCMEHOB W3 YnCjIa 3asBUBIINXCSA HE BBINUIM Ha CTapT, HO
BukTop 6maromonyano craprosasi. Korma 3aber 661 B caMoM pasrape,
or Marmu npunuio coobieHue, IYTo Ha IUCTAHIUN OJIUH U3 CIIOPTCMEHOB
cJles1all JIpYroMy IOJHOXKKY, TaK YTO TOT BTOPOM yIIajl U BBIHYXKJIEH ObLI
COUTHU C JUCTAHIIUU, 8 BUHOBHUKA IMPOUCIIECTBUS CYJIbU JUCKBAJIMDUII-
posasu. Emg uepes kakoe-To Bpems Mariia Hanucasa, 9To emg mecrepo
CHOPTCMEHOB COILIH C JUCTAHIIMU [I0 Pa3HBIM IIpUYMHAM, a Bukrop Osia-
TOTOJTYIHO JT00eKaa g0 hUHUIIA, HO TabJIO HA CTaIMOHE CJIOMAJIOCH U
3puTesin HE 3Hal0T, KTO C KaKUM DPe3yJ/IbTaTOM @I/IHI/IHH/IpOBa.H7 TaK YTO
PUJIETCs XK JIATh HAI'PAaXKIEHUS.

KakoBa uudopmanmonHasi 1eHHOCTh 3akjounTenbHoir SMS-ku or
Marmu, B koTOpOii coobrmasocs, uto BukTopa, yBbI, HET Ha MbeAecTale,
ec/i HUKakoil nHdopManuu 06 UCXOTHOM YPOBHE TOJATOTOBKU CIIOPTCME-
voB OJist He moJsrydasia?

1.57. B TypHUpe yIacTBOBaJM BOCEMb MaXMaTUCTOB, MMEIOINX TPH-
MEpPHO OJMHAKOBBIA peitrunr. OuH U3 3puTesieil ocje IOBEIeHUs] UTO-
OB 3aIlmca Ha OyMarkke (GaMUINU yIaCTHUKOB TYPHUPA, 3aHSIBIIAX
Tpu IPU30BbIX MecTa. CKOJIbKO MH(MOPMAIUU OJYYUT €ro 3HAKOMBI,
JIJIsT KOTOPOTO IIPeIHA3HAIAETCs OyMaXKKa, €CJIU CIUCOK BCEX yJYaCTHU-
KOB, C(POPMHUPOBAHHBIN 10 Hadaa TypHUpA, Y HETO yiKe eCTh?



K gvacru 2 «a3pIK Ilackajip n

HavaJia IIporpaMMUPOBaHUS »

3akpenjienne 0a30BbIX IMOHSITUIA

2.01. JTyst KarKJI0TO U3 CJIEIYIONINX BBIPAXKEHUH OIPEJIeSIUTE ero 3Ha-
YeHue U TUIL:

a) 2+3 b) 2+3%10  ¢) 5-(6-7)  d) 18/6 e) 15/6
f) 18 div 6 g) 18 mod 6 h) 17 div 3 i) 17 mod 3 j) 4 mod 7
k)2/1 +3/1 1)3<4 m)2 =1.0 + 1.0 n) 3 <> 4-1

2.02. Kakue 3HavueHus OyIyT B IEPEMEHHBIX & U b, UMEIOMINAX THUII
integer, mocJjie BBIMOJHEHHS CJIEYIONNX TPUCBANBAHUN T

a := 3;
b := 5;
a := b;
b := a;

2.03. Yo nHanegaraer cieayomnias mporpamMmma’

program demol;

var
X, y, z: integer;
begin
x := b3
y := 10;
z = x +y;
X =z * 3;
writeln(x)
end.

2.04. Ilepemennas x, UMerOmas TUI integer, COAEPKUT UUCIIO 7,
KaKOe 9HCJIO OHA OYIeT COepKATh IOC/Ie BBIMOJTHEHNS CJIeIYONUX IPU-
CBaUBAHUI?
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X :=x + 3;
x := 100 - x;
x := 10 * x + X3

2.05. Yro Oymer HamedaTaHO B Pe3y/IbTaTe BBIIOJHEHUS CJIELYIOIIIX
(dparMeHTOB IPOrPAMMBI?

a) i = 0; b) i:=1;
while i < 10 do while i < 20 do
begin begin
writeln(’Hello’); writeln(’Good Bye’);
i:=1i+1 i=1i+1
end end
¢) i := 15; d) i := 40;
while i < 27 do while i > 25 do
begin begin
writeln(’abrakadabra’); writeln(’foobar?);
i:=1i+1 i:=1i-1
end end
e) i := 5; f) i :=12;
while i < 104 do while i > 22 do
begin begin
writeln(’Johnny be good!’); writeln(’abcdefgh’);
i::=1i+ 10 i:=1i+1
end end

2.06. Yo OysieT HaedaTaHO B PE3yJIbTaTe BLIIOIHEHUS CJIEIYIONIIX
dparMeHToOB IPOrPaMMbI?

a) i = 0; b) i:=1;
repeat repeat
writeln(’Hello’); writeln(’Good Bye’);
ic:=1i+1 i:=1i+1
until i > 10; until i > 20;
c) i :=12; d) i :=12;
repeat repeat
writeln(’abrakadabra’); writeln(’abcdefgh’);
i:=1i-1 i=1i+1
until i > 0; until i < 100;

CpaBHHUTE BAIN PE3YJIBTATHI C PE3YJIBTATAME [IPEIBIIYIEH 3aan.

2.07*. Ilepemenmyto, KOTOpasi MEHSIET CBOE 3HAYMEHNE Ha KK 10 UTe-
paIy IUKJIa W Ha OCHOBAHWW 3HAYEHUS] KOTOPON MPUHUMAETCS Derle-
HUE, IIPOJIOJIKATH IUKJI MU IPEKPATHTD, YaCTO HA3BIBAIOT CHEMYUUKOM
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uuxraa. Kak Bel cunraere, B Kakux npumepax u3 3aja4 2.05 u 2.06 nepe-
MEHHYIO 1 MOYKHO C IIOJIHBIM Ha TO OCHOBaHUEM Ha3bIBATH «CUETIIKOM>»
7 9TO KOHKPETHO OHA CUUTAET?

2.08. Bepuurecs k 3azade 2.05 u Te IpUMEPHI, KOTOPHIE ITO ITO3BOJISA-
0T, TIEPEIUIINTE C UCIIOIb30BaHuEM KA for Tak, YToObI IepeMeHHas
IUKJIa ITpoberaa Te Ke camble 3HaveHus . Kakue n3 npuMepoB He JIOMyC-
KAIOT TAKOI'O IEPEIUCHIBAHUS W TOYeMy !

IlobuToBbie onepalun

2.09. KakoBbl 3HAUEHUs! CJIELYIONIUX BbIPasKEHMI !
a) 99 and 78 b) 99 or 78 «¢) 99 xor 78 d)not 0
e) not -13 f) not 177 f)1 shl 7 g) 7 shl 2
h) 2565 shr 4 i) 240 shr 3 j)42 shr 3 1) -2 shl 2

2.10. Tlepemennsie x u y uMmeroT Tun longword (32-6utHoe Ge33HAKO-
Boe 1ies1oe). Kakue B HUX Oy 1y T 3HAYEHHS [IOCIIE BBIIOTHEHHS CJIE LY IONHX
orepaTopos?

:= $abcdef57;

.= $12346891;

:= ((x shr 8) and $ffff0000) or ((y shl 8) and $ffff);
((y and $££0000) shr 16) or ((y and $ff) shl 8);

<M< M
|

Hamomunm, 3nak «$» B [lackase o3HagaeT mecTHAIIATEDUIHY IO CHCTEMY
CUHCJIEHNS; OTBET JIaliTe TaKXKe B BUJIE MIECTHAIATEPUYHBIX YUCEJT.

2.11. Hanwmmre QyHKINIO, KOTOpash TPUHAMAET MapaMeTPOM HHC-
JIOo Tulla longint M BO3BpalllaeT IeJI0€ YUCJIO — KOJIMYECTBO €IUHUIl B
JBOMYHOM IID€JICTaBJICHIH IIapaMeTpa.

3asaunm Ha MUKJIBI U TPOIIEIyPhl

Mocnepytowme 3agaunm cTomT NpoboBaThb pelaTh He paHblue,
4YeM Bbl CMPaBUTECH C COAEP>XaHMEM rnaBbl 2.3, pacckasbiBato-
weii o nognporpaMmax, Wam xoTs bbl ¢ nepebiM naparpadom
n3 Heé. Obs3aTenbHO NpuMeHsliTe npouesypbl Npu peweHnm
3a4a4, MCkoYas AybnupoeaHme Kofa u ynpowiasi CTPYKTYpy
NporpamMMbl, MHaYe 3TU 33341 OKAXKYTCA MpakTU4eckn becno-
Ne3HbI.

2.12. 3ageiicrBoBas nporieaypy PrintChars, pazobpannyio B §2.3.1
B Ka4eCTBe OJHOI'0 U3 IIPUMEPOB, HAIUIINATE JBE IIPOrPAMMBI, II0 CMBIC-
JIy aHaJioru4Hble IporpamMme DiamondProc (aTa IporpamMMa, pa3oopaHa B
TOM 2Ke naparpade 4yTh paHbllie) U TOYHO TaK ¥Ke, KAK OHa, UCIIOJIb3YI0-
I¥e TOCTPOYHBIN BBIBOJ, HO HEMHOI'O OTJIMYAIONIecs OT He€: IIyCTh OJIHA
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U3 HUAX [I€YATAET «POMOUK», OH K€ «aJIMa3», 3aN0AHEHHDIT 3BE3TOTKAMU,
a BTOpas — «ajMa3y U3 IpobesoB Ha (dome, 3aI0JHEHHOM 3BE3I0IKAMI.
Tak, ecsim ToOIL30BATENb BBEJET YHUCJIO H, BAIIA TPOTPAMMBI JIOJZKHBI
HaIle4aTaTh CJeJIyIoIee:

* ook KK K kK
*ok K *okk Kok
*okokkk *k *k
*okk * *
* *% *k
*kk KoKk

ook ok K K ok ok

(ceBa MOKa3aH BBIBOJL, HEPBOi IPOrpaMMbl, cipaBa — BTOpPoii). Oba3a-
TeJIbHO yOeauTech, YTO B Ballleil IIporpaMMe HeT OJMHAKOBBIX (bparMeH-
TOB KO/Ia, €CJIM OHH €CTh — BBIHECUTE UX B IIPOIIEIYPHI.

2.13. Hanwmmmre mporpaMmy, 3alIPalliBaIONIYIO Y TOJIL30BATES JIBA
YHCIIa: BBICOTY «aJIMa3ay U 2KeJaeMoe KOJIUYEeCTBO «aJIMa30B», U BbIJIAIO-
mias (nocrpouno!) burypy us 3Bé3104€K, COAEPKAILYIO 33JaHHOE YUCIIO
aJIMa30B 33/]aHHOI BBICOTHI, PACIIOJIO?KEHHBIX T'OPU30HTAJIBHO U OTCTOS-
IIUX JPYT OT Jpyra Ha oxuH 11podest. Tak, ecyiu 110J1b30BaTe b BBE YHCIA
7 1 6, IOJIyYUTHCH JIOJZKHO CJIeyIOIee:

2.14. Hanwummure nporpamMmy, BBIJAIONIYIO COCTOSIIYIO U3 «3BE3JI0-
Jek» OykBy Z C TOPH3OHTAJILHOI IONEpednHON, UMEONIyIo 3a/aHHyT0
(BBEJIEHHYIO TIOJTB30BATETIEM ) BBICOTY (M TaKyIo e mupuny ). Hampumep,

J7IsI BBEIEHHOTO JHUCa 7 PE3YIbTaT JOJKEH OBITH TAKIM:
ok ok >k k sk

*
*
% >k 3k 5k %k 5k k
*
*
kokok ok ok ok ok
Ecin nonbzoBaresb OBITAETCS BBECTH YETHOE YUCAO WJIM YHUCJIO MEHBb-
e MATH, BhIIaBaiiTe cooOImeHne ob6 OMMOKe M IIPOCUTE I0JIb30BATEIIA
[TOBTOPUTH BBO/I.

2.15*. VcosepiercrByiiTe nmporpamMmy u3 3amaan 2.14, arobbl OHA
3ampanmBaja JiBa Iucia (BbICOTY OYKBBI M KOJIMYECTBO TAKUX OYKB) U
rmevyaTasia Hy»KHOe KOJUIeCTBO OyKB 7 3a/JaHHON BBICOTBI, TPUIEM KaK-
Jas ciemyomas OyKBa Z JOJIZKHA OTCTOSTH OT IIPEABIIYINeil Ha OIUH
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Hp06eﬂ 110 TOPU3OHTAJIN U Ha IIOJIOBUHY BbBICOTHI 6yKBbI II0 BEPTHUKAJIN.

Hanpumep, s qucen 7 u 3 KapTuHa TO/KHA HOJIYIATHCA TAKA:
%k k Kk kk
*
*
kokokkokokk kkokokkkk
* *
* *
skokokkokokk ckkokkkkk kokkkkkk
* *
* *
Skokokkokokk okkokokkokk
*
*
3k %k ok %k % 3k %k

CuMBOJIBI

2.16. Hamumure mporpaMmy, KOTOpasi IATACT U3 CTAHIAPTHOTO II0-
TOKa BBOJA CTPOKY (KCHOJIB3yHiTe IIepeMEeHHYIO ThIa string u oneparop
readln) u medaraer Te HenpobesbHbe CUMBOJIBI U3 TOH CTPOKH, KOTO-
pble B Hell BCTpedatoTcs OOJIbIe OHOTO pa3a. Karkaplit TaKoit CHMBOJI
JIOJI7KeH OBITh HAlleYaTaH POBHO OJINH Pa3; Ie9aTATh UX CJIEILYeT B TOM II0-
psIKe, B KOTOPOM OHHU 8 Mepevill pa3 BCTPEYAIOTCS BO BBEIEHHOM CTPOKE.
He 3abynbTe mpo mepeBoji CTPOKHU B KOHIIE Baliero BbiBoja. Hampumep,
paboTa IPOrpaMMbl MOXKET BBITVISIETH TaK:

lizzie@host:~$ ./prog
Humpty Dumpty sat on a wall
umptyal

lizzie@host:~$

2.17. B §2.5.1 paccmarpuBaeTcs mporpaMMa PrintAscii, meuararo-
mas yacrb ASCII-Tabsuiel B Bule ceMu CTPOK 110 16 CUMBOJIOB B KazK-
JIOH, IPUYIEM KOJIBI CHMBOJIOB HapaCTAIOT BOJIb TOPHU30HTATIBHBIX CTPOK
(Ha eMHUILY IPU [epexXo/Ie BIPABO Ha OJUH CTOJGEI), a IIPH Mepexojie K
cremytomieit crpoke yBenumunBaiorcd Ha 16. Ilepenernaiite Ty mporpam-
My (WId HAIMIIKATE CBOIO C YUCTOrO JIUCTA) TAK, YTOOLI OHA IeYarasa
Tabsnity u3 8 cTpok 1o 14 cMMBOJIOB B KaXKJ0H, TPUYEM KOJBI CHMBOJIOB
HApacTalM Ha €IUHUYKY IPU JBUXKEHUM 110 BEPTUKAJIM (BHHU3 Ha OJHY
CTPOKY), a IIpU II€PeX0jie K COCEIHEMY CTOJIOIY YBEJUYUBAJIUCH HA BO-
CceMb — HHAYe I'OBOPs, YTOOBI TAOJIMILy HYKHO ObLIO YUTATH HE CJIEBA
HaIPaBO CTPOKA 3a CTPOKOIL, & CBEPXY BHHU3 CTOJIOEI] 32 CTOJIOIIOM.
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IlocumBoOBHBII BBOJ, TPOTrPaMMbI-(PUITHTPHI

2.18. B §2.5.2 paccmarpuBaercst uporenaypa ReadLongint, mo3Bosisi-
IOIAs MTPOYUTATD C KJIABUATYPHI JIECATHIHYIO 3aIllACh YUC/Ia U IIpEeBpa-
TUTb €€ B YNICJIOBOE 3HAYEHHE. YCOBEPIIEHCTBYUTE 3Ty MPOIEAYyPY TaK,
9TOOBI OHA MOIJIA YATATH YUCJIO B JIFOOOH CHCTEME CUMCICHUS IO OCHO-
BaHUIO OT 2 70 36, UCIOJIb3Ys JIATUHCKUE OYKBBI BMECTO IUMP, KaK 9TO
JleJIaeTcs B [MIECTHAIATePUYIHOil cucreMe (Tak, 6yksa E morpebyercs Bo
BCEX CHCTEMaX II0 OCHOBaHMIO OT 15 m0 36 m Bcerma Oymer obo3HadaTh
14, Torna kak OykBa Z OymeT 3a/ieiiCTBOBaHa TOJBKO B CHCTEME IIO OC-
HOBaHUIO 36, a obosHavaTh Oyner «mudpy» 35). OCHOBaHME CHCTEMBI
CUNCJICHUS TIepeaBaiiTe JMOMOJHATEIHHBIM IapaAMETPOM. 3arjaBHbIE U
CTPOYHBIE JIATHHCKKME OYyKBBI HE pasjmdaiiTe, T.e. cIejaiiTe Tak. ITOObI
Ballla IPOIEyPa MOIJIa PA0OTaTh U C TEMH, U C JAPYTUMUA.

Mpn pelweHun chneaylownx 3afad, a Takxke 3afad, KOTOpbIe
BCTPETATCA BaM NO3XKeE U 6yp|yT onepnpoBaTb NOHATMEM «CNO-
Ba», NPUMUTE BO BHUMaHWe, H4TO MOA CNOBOM 0bblvHO (ecnw
SIBHO He YKa3aHO WHOTO) MOHUMAETCs MPON3BONbHAS MOCNEAO-
BaTe/IbHOCTb HEMPObesibHBIX CUMBOJIOB; NPOBENbHBIMI XKe CUM-
BOJIaMN TPaANLNOHHO CHUTaloTCs cobcTBeHHO npoben (7 ?),
Tabynsiuns (#9) n nepesog cTpokn (#10), NAKOC B HEKOTOPbIX
cnyvasix ewg Bo3BpaT Kapetku (#13). Bosspat kapeTku Bam
npu pabote B Unix-cncremax Ha BBOAE C KNaBMaTypbl HE BCTpe-
TWTCS, @ NMEPEBOA CTPOKN BO MHOTMX 3ajadqax obpabaTbiBaercs
OTAENbHO, TaK YTO OCTAlOTCS TONLKO Npoben n Tabynsuns.

2.19. Hamumumre mporpamMmy, KOTOpasl UATaeT TOCUMBOJIBHO 13
CTAHIAPTHOIO IMOTOKA BBOJIA TEKCT U B OTBET HA KAXKJAYIO BBEAEHHYIO
CTPOKY I€YATAET CJIEIYIONLYI0 HH(OPMAIIUIO:

a) IIEJIOE YHCJI0, PABHOE KOJIMYIECTBY CJIOB B TOJIBKO UTO BBEJIEHHON CTPO-
Ke (IOJ[ «CJIOBOM» 3JI€Ch M Jlajiee IOJPa3yMeBaeTCsl 0CIIe]0BATE b
HOCTb JIIOOBIX HENPOGEIbHBIX CUMBOJIOB);

b) xBa 1e/BIX YnCIa — KOJIMIECTBO BCTPEUEHHBIX B TOJIBKO YTO BBEIEH-
HOU CTPOKE CJIOB, COCTOAIINX W3 UETHOTO KOJIMIECTBA CUMBOJIOB, U
KOJITYECTBO BCTPEUYEHHBIX CJIOB, COCTOSIINX U3 HEIETHOTO KOJIUIECTBA
CUMBOJIOB;

C) JiBa IEJIBIX YNCJIa — KOJIMIECTBO BCTPEUEHHBIX BO BBEJEHHON CTPOKE
CJIOB, COCTOSAMIMX U3 Oosiee deM ceMu OyKB, U KOJMIECTBO BCTPEUEH-
HBIX CJIOB, COCTOSIIIIX U3 He Dojiee 1eM JIByX OYKB;

d) 1es0e YMCI0 — KOJIMYECTBO BCTPEUEHHBIX BO BBEJIEHHON CTPOKE CJIOB,
HAYMHAIOIINXCA C OYKBBI A U 3aKAHIMBAIOIMINXCsT OYKBOI Z;
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€) TpH LEJBbIX Yuciaa — ofIIee KOJMYECTBO CJIOB BO BBEJSHHON CTPOKe,
JJTAHY CaMOro JJIMHHOTO CJIOBA W IJINHY CAMOTO KOPOTKOTO CJIOBA;

f) mBa 1esBIX YKCIA — JUIMHY CAMOrO JUIMHHOTO CJIOBA B CTPOKE U JIIMHY
caMoil ITUHHON BCTPEUYEHHOM MOCIeI0BATEIHLHOCTH TTPOOEIIOB;

g) caoBo YES, ec/iu BO BBEIEHHON CTPOKe COBJII0IaeTcs BalaHCc KPYIJIbIX
CcKOOOK, 1 NO B IPOTHBHOM CJIydae; 6aaHc CKOOOK CIUTAETCS CODJIIO-
,ZLéHHI)IM, €CJIN KOJIMYIECTBO OTKPBLIBAIOIIINUX CKO6OK COBIIaJaeT C KOJIHN-
YeCTBOM 3aKPBIBAIOIIUX, IIPHU 3TOM HH B KaKOM MeCT€ CTPOKHU KOJIU-
9eCTBO YK€ BCTPEICHHDBIX 3aKPbIBaIOIIUX HE IIPEBbIIIaJ/JI0 KOJIUYIECTBO
BCTPEYCHHBIX OTKPBIBAIOIINX]

h) uwmcsno, cooTBeTCTBYIONEE KOJMYECTBY BCTPEUEHHBIX B ITOH CTPOKE
OTKPBIBAIONIUX KPYIJIBIX CKOOOK, 38 KOTOPBIMHU HEMEJIJIEHHO (cJiery-
IOIUM CUMBOJIOM) CJIEJ[yeT 3aKPbIBAIOIIasi CKOOKA — HMHAYe rOBODS,
KOJIMYECTBO BCTPEYEHHBIX B CTPOKE JIBYXCHUMBOJIBHBIX KOMOWHAITHIT

<« ».

Ilpu BO3HUKHOBEHMM CHUTyaIluu <«KOHeIl paiiyiay 3apepimaiite paboTy.
BBoauTh orpanuyenust Ha JJIMHBI CTPOK, CJIOB U JIP. 3AIIPEIIAETCS.

2.20. Hamnumure mporpaMmy, KOTOpasi YUTaeT TEKCT U3 CTAHIAPTHO-
IO TMOTOKA BBOJIA W TI€YATAET CJIOBA M3 9TOTO TEKCTa, 3aKJIOYas KarXKjioe
CJIOBO B KpyTJible CKOOKU. [Ipu mosrydennn cumBoIa IepeBojia CTPOKHA —
[IEPEBOJIUTE CTPOKY Ha IedyarTu. [Ipu BOSHUKHOBEHWM CUTYAIlUA <«KOHEI]
daitna» 3aBepiiure pabory. BBoauTh orpamHnvdenus Ha JJIUHBI CTPOK,
CJIOB W JIP. 3aIPEIAeTCs.

2.21. Hammmmre mporpaMMy, KOTOpas IUTAET TEKCT U3 CTAHIAPTHOTO
[IOTOKA BBOJIA W II€9aTAET TOJBHKO TE€ CJIOBA M3 ITOrO TEKCTa, KOTOPHIE
COCTOSIT POBHO M3 JIBYX CAMBOJIOB. 1Ipu mOJIy4YeHUN CHUMBOJIA [IE€PEBOJA
CTPOKH — IIEPEBOIUTH CTPOKY Ha edaru. [Ipu BOSHUKHOBEHUHN CUTYAIIH
«KOHeIl paifa» 3aKOHINTH paboTy. BBOAUTH orpaHwveHns Ha IIAHbBI
CTPOK, CJIOB U JIP. 3aIPEIIAeTCs.

CTpokoBbIe IepeMeHHbIe; APTYMEHThI KOMAaHJHO
CTPOKU

Cnepytowme 3aayv NCNonb3ytoT NapamMeTpbl KOMaHAHON CTpo-
KU B Ka4eCTBE UCTOYHMKA CTPOK ANsi 06paboTKmM, NpocTo HTobbI
He BBOAUTb 3TW CTPOKM C KnaBuaTypbl. B geiicTBuTensHocTn
Le/Iblo 3TUX 33434 SBNSAETCA CO3AaHNe N 3aKPeneHne HaBbIKOB
paboTbl C NepeMeHHbIMW TUNa string. To, BNPOYEM, HUKOWM
0bpa3om He onpaBAbIBaeT HeyMeHUsi paboTaTb C mapamMeTpamm
KOMAHIHOW CTPOKMW.
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2.22. Hamumwure mporpaMMmy, KOTOpasi MOJIyYaeT IMPOU3BOJIHLHOE KO-
JITYECTBO apryMEHTOB KOMAH/THOU CTPOKH U II€YaTaeT:

a) caMblil JUIMHHBIA U3 apryMeHTOB, a TaKXKe ero JIIMHY; eCId HanbOoIb-
HIYIO JJINHY UMEIOT HECKOJIBKO apr'yMeHTOB, IledaTaTh IePBblil U3 HUX;

b) Te U3 apryMeHToB, KOTOpbIE He COIEP:KAT HOBTOPSIONUXCS OyKB;

C) Te U3 apryMeHTOB, B KOTOPBIX COAEPKHUTCA POBHO OJMH CUMBOJ «@»
U He MEHBIIEe OJIHON TOYKH;

d) apryMmeHTbl, COCTOSIIIE TOIBKO U3 IUdD;

€) apryMeHTbl, COCTABJEHHBIE U3 OJHONO M TOrO K€ CHMBOJA, B TOM
qucjIe apryMeHThl JUIMHOM B OAMH CHMBOJI (HaHpI/IMep7 A’ ’ccc?,
YTTTT? U T 1L);

f) aprymeHTBl, B KOTOPBIX COJIEPKUTCs XOTs Obl OJIHA JIATHHCKAs OYKBa,;

g) Te U3 apryMeHTOB, HAYMHAs CO BTOPOIO, KOTOPBIE COIEPIKAT XOTs ObI
OJIMH OOINMiI CHMBOJI C IEPBBIM APTyMEHTOM.

Ecnu aprymenToB He 3a7aHO, HE II€4aTaTh HUYETO; KaXKIbIl apryMeHT
mevaTarh He HD0Jiee OJIHOTO pa3a.

2.23. Hanumure mporpaMmy, TPUHUMAIONIYIO POBHO OJUH apry-
MEHT KOMAaHJHON CTPOKHW, W TEeYATAIONIYI0 KOJMYECTBO CJIOB B HEM
(cm. 3amevanue Ha crp.22). Ha Beakuil ciaydail HAIOMHEUM, 9TO Iiepe-
JIaTh apryMeHT KOMaH/HOW CTPOKH, COJIEPKAIINIT IPOOeIbHbIE CUMBOJIBI,
MOKHO, 3aKJIIOYKB €0 B aloCTPOdbI UK JABojinbie Kapbiaku (cm. §1.2.6).
Ecin aprymenToB He 3a/1aHO WM 33/1aHO OOJIBbIIE OJIHOTO, BBLIAMITE CO-
obrrerre 06 omubKe U 3aBEPIIUTE IPOrPaMMYy; IOMHHUTE, YTO COODIIEHNE
JIOJI?KHO OBITH AHTVIOS3BIYHBIM U IPH 9TOM OCMDICJIEHHBIM.

2.24. Hanummure mporpaMMmy, TPpUHUMAIONIYIO Yepe3 mapaMeTpbl KO-
MaH/IHON CTPOKM JBa 4ucsia Tuia real (HA30BEM UX & U Y) U LEJIOE
9UCJIO M, U BBIJAIOIIYIO HA [E€YATh [IPOU3BEEHNE T - Y B BUJE JIECITUY-
Hoit apobu, mMeroreit He OoJiee €M 1 3HAKOB IMOC/IE 3AIATON, MPUIEM
0e3 He3HAYAIUX HYJIEH; eciiu B IPOOHOI JacT BOODIIE HE OKA3AJI0CHh
3HAYAIUX MUdP, e€ caemayer oTOPOCUTh BMECTE C IEeCATUIHON TOIKOIA.

2.25. Bepnaurecy k 3amadam 2.12-2.15 u mepenummTe IPOrpaMMBbI
TaK, 9TOObI OHU IPUHUMAJIM HY>KHbBIE JHC/Ia HE M3 CTAHJIAPTHOIO BBO-
Ja, a 4depe3 mapaMeTpbl KOMaHIHON cTpoku. Eciam mosb3oBaTesb yKa-
3aJ1 HEPaBUJIbHOE KOJMIECTBO MapaMeTPOB WJIN HEJOIYCTUMbIE 3HaUe-
HUsI IUCeJI, BbIaBaiiTe coobIenne 06 ommnbKe 1 3aBepIiaiiTe IporpaMmy,
HE IIBITAsICh «PUCOBATH» (DUTYPHI.
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ITonHO3KpaHHBIE TTPOrPAMMBI

2.26. Hanmumure mporpamMmy, KOTOpas OYHIIAET IKPaH, MOCJE TYeTo
0TOOpaXKaeT B CpeJIHell CTPOKE dKpaHa 3BE3JI0UKY, ITOIEPEMEHHO Ipobe-
raolLyio Bechb 9KpaH (KpoMme KpaiiHeil paBoil [O3UIMK) CJieBa HALIPABO

. 1
U CIpaBa HAJIEBO; NPEJyCMOTPHTE 3aJI€PIKKY B 75 CEKYHJIbI, ITOOBI Ie-
peMeIneHust 3BE30UKN MOXKHO ObLI0 Hab0naTh. [locie Tpéx mpoxo 0B

cJIeBa HaIpaBo U 0OPATHO 3aBEPIINTE IPOrPAMMY, OYUCTUB SKPAH.

2.27. YcoBepIleHCTBY#Te IporpamMMy, HAIUCAHHYIO II0 YCJIOBUSM
LIpeIblLyINell 3a/1a41, TaK, ITOObI OHa HEME/JIEHHO 3aBepINasiach IIPU Ha-
JKaTUN [10JI30BaTeJIEM JII000H KJIaBUIIK, HO ITOKa HU OJHOM KJIABUIIH He
HaXKaTo — IPOJIoJIZKAJIa PaboTYy.

2.28. Hammmure mporpaMmy, KOTOpash OYHUINAET dKpaH, B IEHTPE
9KpaHa 3aloJHAeT 3BE3/J0YKaMU IPAMOYToJbHYyH0 obsacts 10x10 3HA-
KOMECT ¥ II0 TDAHUIE 3aII0OJTHEHHON O0JIACTH IIepeMeNIaeT CUMBOJI «#»
IO OJHOMY 3HAKOMECTY 3a pa3 B HallpaBJICHUU II0 YaCOBOH CTpeJIKe C
3aJepKKOi B 1—10 CEKYHJIBI, TTOKa II0JIb30BaTEIb He HAXKMET JIIOOYIO Kila-
BHIILY; KOTJIa KJIABUIIA OKayKeTCs HaykaTa, OYUCTUTE SKPaH U 3aBepIIu-
Te nporpammy. Ecsiu 1pu crapre mporpaMMbl 9KpaH [0 JJIMHE U/Win
IMIPUHE OKaXKeTCsl MEeHbINle, YeM 12 3HAKOMECT, BbIJaiiTe coobiieHne od
omubKe U 3aBEPIINTE IPOrPAMMYy, HE OUHINAs SKPAH U HUYEro Ha HEM He
n300pazkasi.

2.29. Moaudunupyiite nporpamMmy u3 3agadu 2.28 Tak, YTOObI IpU
Ha)KaTUW KJIABUINU <«IIPODOET» MEHSJIOCh HAIpaBJIEHHE, B KOTOPOM IIe-
PEMEIIAeTCst CUMBOJI «#», a IIPU HAXKATUU «CTPEJIKU BJIEBO» U «CTPEJIKHU
BIIPABO» BEJIUYUNHA 33/IEPYKKU MEXKY OTJIEIbHBIMU IIEPEMEIEHNUIMU yBe-
JINYWBAJIACH WJIM YMEHBIIAJIACh, TAK UTO BHU3YaJbHO <«JIBUYKEHHUE» CHM-
BoJIa «#» OyIeT 3aMeJJIsiThCsl U YCKOPSIThCs. 3aBepIIeHne ITPOrPAMMBI
[IPOM3BO/INTE NP HAXKATUM KJIaBUIIN Escape, Bce OCTaJIbHBIE KJIABUIIIH
UTHOpUpYIHTE.

2.30. Hanummure mporpaMMmy, KOTOpasi OJHUINAET dKPaH, B IEHTPE
9KpaHa 3aI0JHIeT 3BE3M0YKAMHI IIPAMOYTOIBHYIO 00/1aCTh 3X3 3HAKOME-
CTa, MOCJIe Yero IIPU HAYKATUU HA, KJIABUIIK «CTPEJIKA BJIEBO» U «CTPEJIKA
BIIPABO» YMEHBINAET U yBEJIUINUBAET 3AIOJHEHHYIO 00JIACTD 110 TOPU30H-
TaJju, a MPU HAXKATUU «CTPEJIKU BBEPX» U «CTPEJIKU BHU3» — II0 BEPTHU-
KaJIu; CYNUTAfTe HAaUMEHBIIUM JIOMYCTUMBIM PAa3MEPOM IO KaXKJIOMY W3
U3MEepEeHuil eJINHNUILY, & HAMOOJIBIIIMM — COOTBETCTBYIOIIHUI pa3Mep IKpa-
Ha, yMEHbIEeHHBIH Ha maBa. [Ipu Haxkarmm kiaBumm «mpoben» u Escape
3aBepiaiite paboTy, OCTAJIbHbIE KJIABUIIU UTHOPUPYIATE.

Bo Bcex 3ajadax, npegnonaratrownx ynpapaeHne LBETOM Bbl-
BOANMbBIX CUMBOJIOB, Npn 3aBEPLUEHNN obszaTenbHO oqmu_qaﬁTe
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3KpaH 1 BOCCTaHaB/MBaliTe UCXOAHbIE HacTpoiiku uBeeTa. Kak
3TO caenaTh, HanucaHo B §2.8.4.

2.31. Moaudunupyiire nporpammy u3 3amadu 2.29 Tak, IT0ObI CHM-
BOJI «#» TI0 Mepe CBOEro IepeMEeIeHUs] MEHsJI I[BET, MOCJIEI0BATETHHO
npoxo/ig Bee 16 11BeToB, JOCTYIHBIX i TekcTa (cum. §2.8.4). Llger dona
He MeHdITe HU JJIsl STOTO CUMBOJIA, HU JJIsT JIPYTUX.

2.32. Hanumure mporpaMMmy, KOTOpasi OJHUINAET dKPaH, B IEHTPE
9KpaHa 3alOJHSIET 3BE3I0YKAMHU IIPSIMOYTOJBHYI 00JIaCTh HXD 3HAKO-
MECT, II0CJIE Yero IPU HazKaTHH! Ha KJIABUIIH «CTPEIKA BJIEBO» U «CTPEJIKA
BIIpaBO» MeHseT IBeT (doHa 3T1oit obacTu (cpady Bceil), a IPU HAYKATAN
«CTPEJIKU BBEPX» U «CTPEJKU BHU3» — IIBET TEKCTa (CAMUX 3BE3/0YEK).
IIBera MoXKeTe BBICTPOUTD B JIFOOOM TOPSIIKE, KAKOM BaM HPABSITCS; PO~
THBOIIOJIOYKHBIE «CTPEJIKA» JOJKHBI MEHSITD I[BETA B IIPSIMOM U 0OPATHOM
MIOPAJIKE «II0 KPYTY» — CJIEJOM 3a IOCJIETHUM IIBETOM JIOJI?KEH CHOBA U/I-
THU TIEPBLIiL, a Iepe1 MepBbIM — Tocseauuii. [Ipu HazKaTuu KJIaBUII «IIPO-
6esr»> u Escape 3aBepimaiiTe paboTy, oCTaJIbHbIE KJIABUAIIN UTHOPUPYIITE.

3agaun 2.33-2.37 no3BOASAOT, Ha4YaB C COBCEM MPOCTON MNpo-
rpaMMbl, LWAr 3a Warom NpuinTu K CO34aHno abCTpaKTHOW, HO
LOBOJILHO «3aTArMBAOLLEl» Urpbl; KaXAas ChefytoLlas 3aaaqa
npegnosiaraeT MoANMKaLMIO MPOrpaMMbl, HaMUCAHHON B KaYe-
cTBe pewleHusi npeapiayweli 3agaqn. ObpatuTte BHUMaHME, YTO
TaKoro pofa NoCTeneHHoe COBEPLUEHCTBOBAHNE O4HON NMPOrpam-
Mbl — 3TO OAMH W3 KJIOYEBbIX NOAXOMNOB K pa3paboTke npo-
rpaMMHOro obecneyenus.

2.33. Hammummmure mporpamMmy, KOTOpasi, OYUCTUB SKPaH, X©300parKaeT
HA HEM JIBUKYIILYIOCS B OJIHOM U3 YETHIPEX HANPABJICHUH (110 OTHOMY 3HA-
KOMECTY 3a pa3) 3BE310uKy. lIpenycmorpure 3a/epKKy B 1—10 CEKYH/IbI.
Ha xaxxa0oMm 1m1are ¢ BepossTHOCTBIO % MeHsIiTe HaIllpaBJIEHUE JTBUKEHUS
Ha CJIyYaiiHO BBIOpAHHOE JIPYroe, TaK UTO B CPEJIHEM 3BE3/I0YKa OyIeT
MIPOXOIUTh B OaHOM Hampasienwu 10 mosuruii. Ecan Bamra 3BE3movKa
VIIEPJIaCh B Kpail 9KpaHa, IyCTh OHA IOCJIE STOTO MOSIBUTCS U3-3a ITPOTU-
BOIOJIOXKHOTO Kpast (yIIIa BIPABO — IOSBUJIACH CJIE€BA, VI BBEPX —
LOSIBUJIACH CHU3Y U T. 1I.), COXPAHWB HallpaBJieHue JBuKeHus. [Ipu naxa-
THHU KJIABHUII «pobe» u Escape 3aBepimaiiTe paboTy, OCTajJbHBIE KJIa-
BUIIU UTHOPUPYITE.

2.34. Momudunupyiire mporpammy u3 3agadu 2.33 Tak, 9TOOBI Ha-
[pPAaBJIEHNE JIBUYKEHHsI MEHSIIIOCh TOJIBKO IO IPSIMBIM yTJIOM (BJIEBO HJIH
BIIPABO), TO €CTh YTOOBI 3BE3/M0YKA HE MOIVIA CPa3y HAYATh JIBUIATHCS B
MIPOTUBOIOJJIOYKHOM HAITPABJIEHUH.
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2.35. Moaudunupyiite nporpamMmmy u3 3aja9u 2.34 Tax, ITOOBI IpU
HaXKaTAX HA JIIOOYIO U3 YETHIPEX «CTPEJIOK» 3BE30YKA HEMEJJIEHHO Me-
HSLJIA HAPABJICHUE Ha COOTBETCTBYIOIIEE HAYKATON KJaBuile (BHU3 — 3Ha-
9UT BHU3, BJIEBO — 3HAYUT BJIEBO, U T. ., JaXKe €CJU OHA JIBUTAJIACh B
[IPOTHBOIIOJIOKHOM HAIIPABJIEHHH ), HO €CJIU II0JIb30BATE/b HUYEro He Ha-
JKAMAaeT — MPOJIOJIZKAJIA MEHATh HAIIPABJICHIE CJIYIailHBIM 00Pa30M, KaK
9TO YKa3aHO B IPEabIIyIeil 3a1ade.

2.36. Mogudunupyiite mporpammy u3 3aaaqn 2.35 TakK, 9T00bI 3aCTa-
BUTbH 3BE3/I0UKY TPUHYTUTEIHHO U3MEHUTH HAITPABICHIE MOYXKHO OBITIO HE
9aile OJHOrO pa3a B JeCATh repemerrennii. Eciu moap30BaTess HaXKam
OJIHY W3 «CTPEJIOK» PAHBINE, CJIEAYET ITO 3aIOMHUTH, HO HAIIPABJIECHUE
U3MEHUTH TOJILKO KOTJIA UCTEKYT JIECATDb IEePEeMEIeHuil; ecjii B TeUeHUe
BPEMEHH, KOTJ[a MEHsITh HAIllPABJIEHUE 3aIIPEIIEH0, [T0JIb30BATE/ b HAYKU-
MaJI Pa3HbIe CTPEJIKH, UCIOJIH30BATh HAIIPABJIEHIE, COOTBETCTBYIOIIEE TO-
caenueil HaxKaToil crpeske. CirydaffHbIM 00pa30M HAIIPABJICHUE JIOJIZKHO
MEHSATBCS O-IIPEKHEMY B COOTBETCTBHUHU C YCJIOBUAMU 33134 2.33 u 2.34.

2.37. Momudunupyiite nporpamMmmy u3 3aaa4dn 2.36, IpeBpaTuB €€ B
[IOJTHOIIEHHYTO Urpy. Jljist 9TOro 3B€3709Ky M3HAYAIBHO BCETJA PACIIONIA-
raifTe B JIEBOM BEPXHEM YIJTy, HAUAJIHHLIM HAITPABIECHUEM YCTAHABIUBAM-
Te JIBUKCHUE HAIIPaBO; B IEHTPE 9KPaHa PACIIOJIOKUTE 001aCTh 3X3 3HA-
KOMECTa, 3all0JHEHHYIO CUMBOJaMH «@» (MM JroObIMU JAPYTUMU, KAKHEe
BaM Gosibiie HpaBaTcs). 1leb Urpbl — «3arHaTb» 3BE3IOYKY B 3aII0JI-
HEHHYIO 00JIACTb B IEHTPE; €CJIU 9T IEeJIb JOCTUTHYTA, OUUCTUTE SKPAH
u B ero neHrp Bolaaiire Hammuch «YOU WIN», mocse 4yero joxkurech
HaXKaTusl JI000H KIIABUIIIN.

Yrobbl urparh OBLIO WHTEpECHEe, BBEJUTE OIDAHUYEHUsS] Ha BpPEMs
urpsl (Hanpumep, He Gosbmie 1000 mepemernennii 3BE3709KM) U Ha KO-
Jm4aecTBo BozzeiicrBuil (nanpumep, ne 6oubiie 50). Urpars craner eré
WHTEpECHee, eCJIU TEKYIIre OCTATKU 10 00OMM JIMMUTaM OyayT oToOpa-
JKAThCsI HA 9KPaHe, HAIIPUMED, B IPABOM BEPXHEM yTJIy (TOr/Ia BEPXHIOK
CTPOKY 9KpaHa CjlejlyeT UCKJIOYUTh u3 urpbl). Korga ogaun u3 uMuToB
ncuYeplaH, BblaaiiTe B enTp sKkpana Haguuch «GAME OVER». Kiasu-
Iy «IIpodesT» 33IefCTBYHTE, YTOOBI CTABUTH UTPY HA TAY3Y; JJI HEME -
JIEHHOTO €€ 3aBepIeHuns UCHob3yiiTe Escape.

OnmcanHast Urpa JIOMYCKAET OECUINCTIEHHOE MHOXKECTBO JIOTIOJTHUTE b
HBIX YJIyYIIeHUl — MMOSBJICHIE Ha T10JIe BCEBOBMOXKHBIX «OOHYCOB», IIepe-
MeIIeHNe «MUIIEHN», IPUMEHEHNe [IBETa, N3MEHEHNEe YPOBHS CJIOKHOCTH
(7151 9TOrO MOXKHO BApbUPOBATH CKOPOCTDH U 3HAYEHUS JUMUTOB) U MHO-
roe JIpyroe; NpuMeHUTe (DaHTA3HIO.
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Ykazaresu

2.38. B nmporpamvme onucaHbl 1eJI09ACTIEHHBIE TIEPEMEHHBIE X, ¥ U Z, &
TaKKe TUIl MacCUBa, MACCUB 3TOT'O THUIIA U yKa3aTesb Ha TaKOIl MaCCHUB:

type

iptr3 = array [1..3] of ~integer;
var

a: iptr3;

p: "iptr3;

HporpaMMa BBIIIOJIHAJIa CJIeIyIoIIe IMpUCBanBaHUA:

al1] := @x;
al2] := @y;
a[3] := ez;
p := Qa;

Kaxk (c moMOIbI0 KaKUX BBIPAYKEHWH) Telepb MOXKHO OOPATUTHCS K Tie-
PEMEHHBIM X, ¥ U Z, UCIIOJIb3ys TOJIBKO MMs P U HE YIOMHUHAS HUKAKAX
JPYyTUX UMEH?

2.39. B nmporpaMme onrcaHbl IBa TUIA-3aINUCH:

pair = record twoptrs = record
a: integer; g, h: “pair;
b: real; t: “integer;
end; end;

Janpime B TOU Ke mporpaMMe OIMUCAHBI CJIEIYIONINE TepeMeHHbIE:
tp2: twoptrs;
m, n: pair;

X: integer;

IIporpamma BbITIOJIHIIIA, CJI€IYIONTHE TPACBANBAHIS:

tp2.g := @m;
tp2.h := @n;
tp2.t := @x;

B mponeaypy procl, npuHUMAIOIIYIO OMH IIapaMeTp THlla ~twoptrs,
AMEONINit UM p, Mepellain 3HadeHne Bbhipakerus @tp2. C momomibio
KAKUX BBIPAXKEHWIT B 9TOI IPOIEIype MOXKHO OOpATUThCS K I[I€PEeMEH-
HbIM m.a, m.b, n.a, n.b 1 x, ecJiu UMEHA M, N U X B TEKCTE IPOLEIYPHI
HEIOCTYITHBI?

2.40. Hanumure mporpaMmy, KOTOpas 9UTaeT U3 ITOTOKA CTAHIaPT-
HOTO BBOJIa YHCJIa TUMA longint, mMoKa He BOZHUKHET CUTYAITHsS <«KOHETT
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daitas; OCIe ITOr0 MeYATAET T€ U3 HUX, KOTOPbIE BCTPETUJINCH B TTOJTb-
30BATEILCKOM BBO/IE POBHO TPH pa3a. ducja T0/KHBI ObITH HAIIEIATAHDI
B TOM IIOPAAKE, B KOTOPOM BCTPETHJIUCH B IIOJIL30BATE/ILCKOM BBOJE B
[IepBLIA pas.

2.41. Hanumure mporpamMmy, KOTOpas YUTAET U3 MOTOKA CTAHIAPT-
HOI'O BBOJ@ 4HcJja TUla longint, MoKa He BO3HUKHET CUTYallUsl «KOHeEI]
daitiar; nocse sroro meyaraer T0o (WM TE) U3 HUX, KOTOPbIE BCTPETH-
JINCH B IOJIB30BATETHCKOM BBOJIE Hallle, UeM BCe OCTaJIbHbIe. Ecam Takmx
qncesn 6oJIbIe OJHOTO (T. €. HECKOJBKO YHCEJI BCTPEYATIUCH OJIMHAKOBOE
YHCJIO Pa3, & BCe OCTAJIbHbIE — MEHBIIE), TO TAKUe YUCJIa JOJIKHBI ObITh
HalledaTaHbl B TOM HOPHAJKE, B KOTOPOM BCTPETHUJINCH B IIOJIL30BATE/Ib-
CKOM BBO/I€ B IIEPBBIil pa3.

2.42. Hanumure mporpamMmy, KOTOpash YUTACT U3 CTAHIAPTHOTO IO-
TOKa BBOJIA CTPOKH, COCTOSIIINE U3 CJIOB (CJI0BA MOTYT PA3/esIThCs PO~
U3BOJIHBIMU [PYIIIAMEA [IPOGEJIbHBIX CHMBOJIOB), M B OTBET HA KAXKIYIO
IPOYUTAHHYIO CTPOKY IE€YATAET CJIOBA M3 9TON CTPOKU 6 00paAmHoM No-
padke; HaIpuMep, B oTBeT Ha dpa3y «Hympty Dumpty sat on a walls
JIOJIKHO OBITH HamedaTaHo «wall a on sat Dumpty Humptys. Bomurs
OTpaHIYEHUs Ha JJINHBI CTPOK, CJIOB U IP. HEJb3s; B YaCTHOCTH, HEJIOIY-
CTUMO HUCIIOJB30BATH TUT String JiJIsi XpaHEHUsI YUTAEMbBIX CTPOK U /UJTH
OTIEIbHBIX CJIOB. Bes BbizesieHHAS TUHAMUYECKAS IAMATh JOJIKHA ObITh
KOPPEKTHO OCBODOXKIEHA Cpa3y mocje 00pabOTKU OYePETHON CTPOKH.

2.43. Hanumure mporpaMmy, KOTOpasi IATACT U3 CTAHIAPTHOTO IIO-
TOKa BBOJA CTPOKH, COCTOSINHUE U3 CJIOB (CJI0BA MOI'YT PA3JIE/IsAThCs IIPO-
U3BOJIBHBIMU IPYIIIIAMHA [IPOOEJIBHBIX CUMBOJIOB), U B OTBET HA KAXKYIO
IPOYUTAHHYIO CTPOKY I€9aTaeT CJI0Ba U3 ITOH CTPOKHU <«BEPTUKAIHHOY,
TO €CTh CHaYaJa IedaTaeT mepBbie OyKBBI BCEX CJIOB, IEPEBOIUT CTPOKY,
[1eYaTaeT BTOpble OYKBBI CJIOB U T.J., IIOKa OYKBBI BO BCEX CJIOBaX HE KOH-
qarcs. g ciaoB, KOTopble KOpOYe JAPYIUX, BMECTO HEJOCTAIOMNX OYKB
HYKHO BBIBOAUTH 1pobesibl. Hanpumep, B orBer Ha dpasy «Happy New
Year to everyones JIOJKHO OBITH HAIEYATAHO:

HNYte

aeeov

pwa e

prr

y vy

o

n

e
BBoguTh orpannueHusi Ha JJIUHBI CTPOK, CJIOB W JpP. HEJIb3sl; B YACTHO-
CTH, HEJOIYCTHMO HCIIOJIb30BaTh THII String Juid XpaHeHHs YUTaeMbIX
CTPOK M/UJIM OT/EJIbHBIX CJIOB. BCsl BbLIEJIEHHAS JUHAMUYECKAS IIAMSITh



30 Sagauu

JIOJI?KHA OBITh KOPPEKTHO O0CBOOOK/IEHA Cpa3y Iocje 00paboTKU ovepei-
HOII CTPOKHU.

2.44. Hanumure nporpaMmy, KOTOpash YUTAET U3 CTAHIAPTHOTO II0-
TOKa BBOJ[A TEKCT, COJIEPKAINUN, B YUCJIE TPOYEro, TOCTIeI0BATETBHOCTH
uudp (BO3MOKHO, HE OTJIEIEHHbIE IPOHEJIAMEI OT OCTAJILHOIO TEKCTA), U
B OTBET HA KaXX/IYIO IPOYUTAHHYIO CTPOKY IedaTaeT caMylo JJIMHHYIO
U3 TOCJeI0BaTebHOCTEN 1udp, BCTPEYEHHBIX B 9TOU cTpoke. Ecm Ta-
KuX (CaMbIX JJIMHHBIX) IIOC/IEJI0BATEIBLHOCTEH HECKOJIBKO, CJIEJYyeT Ha-
revyaTarh UX Bce, pa3jenus rpobejnamu. 1Ipy BOSHUKHOBEHUM CHUTYAIHH
«KOHeIT aitaar 3aKOHINTH paboTy. BBoauTh orpaHut<enns Ha JIJIAHBI
CTPOK, CJIOB U JIP. HEJIb3$T; B YACTHOCTHU, HEJIOMYCTUMO UCIOIB30BATH THII
string juIs XpaHEHHUs] YATAEMBIX CTPOK U/ UJIU OT/EJBbHBIX CJIOB. Best BBI-
JIeJIeHHAST IMHAMUYEeCKasl TAMSTh JIOJIZKHA OBITH KOPPEKTHO OCBOOOK IEHA
cpa3y mocje 00paboTKu OYepeHOl CTPOKH.

2.45*. Haiimure B UHTepHeTe wWaMm B KHHATAX  OIMKMCAHUE
KpacHo-4épHouir depesves. Peanusyiite B Bume nHabopa mporie-
Jyp U PYHKINN KPACHO-4EPHOE JIEPEBO, B KOTOPOM KJIFOYOM BBICTYIIAET
CTPOKa TUNA String, MPU 9TOM KaKJbIA y3eJI COMAEPKUT €IE HEeTUITN3HU-
POBaHHBIH yKazaTejb (Tuna pointer), 9ToObl CO CTPOKONH MOXKHO OBLIO
CBsI3aTh IIPOM3BOJIbHBIE J@HHBbIE. Hamuimmre jIeMOHCTPAIMOHHYIO IIPO-
rpaMMy, C MMOMOIIBI0 KOTOPOH MOYKHO OyJIeT MPOBEPUTH KOPPEKTHOCTD
Balllell peajim3aInm.

Daiiinl

2.46. Haiinure B MHTepHEeTE aHTIMNACKAN OPUTHHAJ CTUXOTBOPEHUS
npo [Manras-Boarast (Humpty Dumpty). Hanummire mporpaMmy, KOTo-
pas moixydaer uMms Gdailjia depe3 apryMeHT KOMAHIHONU CTPOKH, IIOCJIE
9ero 3ammuchiBaeT B ITOT baitn HalimeHHbI Bamu TekcT. O0si3aTeIbHO
IIPOBEpPbTE, UTO BCE paboTaeT KaK HyKHO, HCIIOJIL3ysd KOMaHIy cat.

2.47. HanmumuTe mporpamMMmy, KOTOpast MOJIyJaeT Yepe3 apryMeHT KO-
MaHJIHOW CTPOKH HMMsI TEKCTOBOIO baiilyia M pacledaTbiBaeT ero CoJep-
JKAMO€ MTOI00HO TOMY, KaK 9TO JelaeT KOMAaHIa cat.

2.48. Hanumure mporpaMmy, KOTOPas MOJYIaeT depe3 apryMeHT KO-
MAaHJHOW CTPOKHU MMsi T€KCTOBOrO (bailjia, MPOYUTHIBAET €r0 U BBIIAET
(meuaraeT B HOTOK CTAHIAPTHOIO BBIBOJA) IEI0E YUCJIO — KOJMIECTBO
CTPOK TEKCTa, CozepKaIuxcs B daite.

2.49. HanumuTe nmporpamMMy, KOTOpast OJIyJaeT Yepe3 apryMeHT KO-
MAaH/HOW CTPOKHM HMMsI TEKCTOBOrO baiiyia, Iocjie 4ero YUTaeT U3 CTaH-
JIAPTHOIO MOTOKA BBOJA («C KJIABHATYPBI» ) TEKCT J0 HACTYILJIEHUS CUTY-
anum «KOHeI (pailjiay ¥ 3alKMChIBAeT IPOYNTAHHOE B 3aJIaHHBIN (haii.
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2.50. Hamumure mporpaMMy, KOTOpas MOJIyIaeT depe3 KOMaHIHYIO
CTPOKYy uM« ailia, a TakKe 3HAYEHHUS HAYAJIHHOIO yTJiad, KOHEIHOTO
yriaa u mara (duciaa thna real) B Ipajycax, T.€. BCETO 4YeTbIpe IIa-
pamerpa, u GopMHUPYET B 3aJaHHOM (aiijie TabJIHUIy CHHYCOB, KOCHHY-
COB, TAaHT'€HCOB M KOTAHT€HCOB [IJIST 33/ JTAHHBIX YTJVIOB C 33 /IaHHBIM IIaroM
B BHUjE OT(HOPMATHPOBAHHOIO TEKCTA, KOTOPHIM MOXKHO IIOJb30BATHCS
IIpU pacyérax; KejaTesbHO, YTOOBI B Balllell TabJnIle HCIOIb30BAJINCH
CAMBOJIBI—PA3/IE/IUTENN, TaKe KaK «|» B KadecTBe BEpTUKAJILHON {ep-
ThI U OOBIYHBIN MUHYC — B Ka9eCTBE TOPU30OHTAJIBHON; OT BEPTUKAIBLHOM
YEPTHI CJIEJYET BCErJIa OTCTYIATh XOTs ObI OfUH Ipobes1, ITOObI TabsIu-
na Jydine yurasaachk. He 3a0yapTe Ipo 1epeBo, U3 rpaycoB B PaJINaHbI;
qncso 7 B [lackase Tak n obosnauercs: pi.

2.51%. YcoBepIeHCTBYITE TPEIBIYIILYIO IPOrPAMMY TaK, YTOOBI OHA
[IPUHUMAJIA TSTHI TapaMeTp KOMAHIHON CTPOKHA — KOJIMYEeCTBO 3HAKOB
1oCJIe 3aIlsITON JIJIsl 3HAYEHUIT TPUTOHOMETPUIECKUX (PYHKIIUN, UX apry-
MeHT (B rpajlycax) Bcerja nedarasa 6e3 HesHaUaUX HyJiei, a Jyis [[eJIbIX
3HAaYEHUI 0OTOpPAChIBaIa BCIO IPOOHYIO 9aCTh; TAK, €CJIU MOJb30BATEh 3a-
JlaJl TieJible TPeJIesIbl U IeJIbIi Ke IIar, IIporpaMMa, BoobIe He JO0JKHA
WCIIOJIB30BATh JPOOU IPH TIe9aTH apryMeHTOB.

2.52*. Hanumute mporpaMmy, KOTOpas MOJYyYaeT depe3 apryMEHThI
KOMAH/IHOM CTPOKH MMEHA [IPOM3BOJIHLHOIO KOJNYECTBA TEKCTOBBIX (haii-
JIOB; TIPEITIOJIATAETCs, 9TO Bee 3Th ailynl yxKe cymectByeT. HykHo ompe-
JIEJINTH CaMyO JJIMHHYIO CTPOKY B KayKJOM u3 (ailjioB U CaMyrO JJINH-
HYIO CTPOKY CpeJu Bcex 3aJanubiX daitmon. [lo kaxkomy daitry BeIaTh
B [IOTOK CTAHJAPTHOIO BBOJIA OTJEJBHOI CTPOKOM (110 OIHO HA KaXKIbIi
daitn) uma daiia, cuMBOJI ABOETOUNS U HAIEHHYIO B 9TOM (aiiie ca-
MYIO JJIMHHYIO CTPOKY; €CJIN 9Ta CTPOKA BI00OABOK SIBJISIETCS CAMOM JJIHH-
HO# cpenu Bcex (ailjioB, HAIEIATATH CHMBOJI 3BE3I0YKHU IIEPE MMEHEM
daitna. Hanmpumep, pabora mporpaMMbl MOXKET BBITJISIIETh TaK:

vasya@host:~$ ./prog yesterday.txt girl.txt tree.pas

yesterday.txt:Why she had to go, I don’t know, she wouldn’t say.
girl.txt:Was she told when she was young that pain would lead to pleasure
*tree.pas:function SearchTree(var p: TreeNodePt; val: longint): TreeNodePt;
vasya@host:~$

Ecan manbonbimyro AmuHy B OTAEABHO B3ATOM Qaiiie mMeeT HEeCKOJIb-
KO CTPOK, IIe9aTaTh MEPBYIO U3 HUX; €CJIM CPEJU BBIJEJCHHBIX HANOOJIee
JUIMHHBIX CTPOK HAMOOJIBIINYIO JJINHY UMEIOT HECKOJIBKO, BHIBECTU 3BE3-
JIOUKH TIepeJT KaXKJIbIM U3 COOTBETCTBYIOMUX UMEH daitnos. Heb3s BBO-
JUTb OI'DAHUYEHUS HA KOJIMIEeCTBO (DAMJIOB, KOJUIECTBO CTPOK B HUX,
JUINHBI CTPOK; B YaCTHOCTHU, HEJOIMYCTUMO HCIIOJIB30BATH THII String.
Takzke He cJe/yer UCIOIB30BATh BCIOMOTaTebHbIE (hailibl.
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2.53. Hanummure mnporpaMmy, KOTOpas IMOJYy<IaeT Uepe3 apryMeHTbI
KOMAHIHOM CTPOKN NMeHa TPEX (PayIoB, EPBbIi U3 KOTOPBIX YK€ CyTIe-
CTBYET, OCTaJIbHBIE JIBA IIPOTrPAMMA JIOJIKHA CPOPMUPOBATH B XOIE CBO-
eit paborel. PaccmaTpuBas mepBbIit (haiiyi KAk TEKCTOBBIHN, 3AIUIITUTE BO
BTOpPOIi (baiisl (ToXKe TEKCTOBBII) TOJIBKO T€ CTPOKH U3 [IEPBOI0, KOTOPBIE
HauMHAIOTCA ¢ npobesa. B rperuit daityn (TUIM3MPOBAHHBL) 3anuIIATe
B BUJIe YHCEJI THIIA integer JUIMHBI BCeX CTPOK mepsoro daitra. [Ipume-
HuB nporpaMmy hexdump, ybeaurech B KOPPEKTHOCTU C(DOPMUPOBAHHOTO
TUIU3UPOBAHHOTO hailia.

2.54. Hanmmure mnporpaMmy, KOTOPas IMOJIyYaeT 4epe3 apryMeHTHI
KOMAaH/HOW CTPOKM MMEHA HECKOJLKUX (IIPOM3BOJIBHOIO KOJMYECTBA, HE
MeHee OJIHOT'0) CYNIECTBYOIINX THIIM3MPOBAHHBIX (DAMIIOB, COCTOAIINX U3
YeThIPEXOANTHBIX TEIbIX IUCEe, U OJHOr0 TEKCTOBOTO daiiia, KOTO-
PBIil IporpamMa J0JKHA CO37aTh BO BpeMs paboThl (ero ums 3a1aér-
cst mocsieiHuM ). [IpoaHanu3upoBas Kaxk/plil U3 3aJaHHBIX TUIIH3UPOBAH-
HBIX (haiijIoB, 3aNUIINTE B TEKCTOBBIN (ailsl ¢ 33 IaHHBIM UMEHEM CTPOKU
(mo omHOMN I KaXKJIOro MpoaHaJJu3upOBaHHOrO (daiiyia), cojepkaiiue
nMs daitia, obiree KOJMIeCTBO JHCeJ B HEM, HaMMeHbIlee U HanbOIb-
1ee U3 YHCeJI, cojepKamuxcs B daiie.

st OTJIaIKK BAIErO PEIeHNs HAIWIINATE BCIOMOTATEIbHYIO IIPO-
rpamMmy, KoTopas (OpMUpYeT THUIU3UPOBAHHBIN (ailji Hy2KHOIO BaMm
dopmaTa, cocToAlmUil U3 YUCEN, BBEIEHHBIX M3 CTAHIAPTHOIO IIOTOKA
BBOJIa (/[0 HACTYIJIEHHUs CUTyanuu «KoHerl daitias). Uma daitna upo-
II[e BCEro 3aJ1aTh apr'yMEeHTOM KOMAaHIHOW CTPOKH.

2.55. /Ty c6opa craTucTuKu NOTPeboBaAIOCh OJEPXKUBATE (B BUJle
daitna Ha qucke) TabaMIly, COCTOANLYIO M3 IBYX IOJEH: CTPOKHU, UJIEH-
TUDUIUDYIONIEHl HEKUE MPEJIMEThI, U IeJIOYUCIEHHOIO CYETYNKA, ITOKa-
3BIBAIOIIEr0, CKOJIBKO Pa3 JAHHBIA NPEIMET BCTPETW/ICA B Xoze cOopa
CTATUCTUKU. BBLIO TPUHSTO pelleHne, 9TO WIEHTU(MUKATOD I[IpeIMera
He MOXKET B JIJIMHY IPEBBIMAaTh H9 CUMBOJIOB, Tak 4TO (ailji, B KOTO-
poM OYyIyT XpaHUTHCS PE3yJIbTaThbl cOOpa, MOXKET COCTOATH M3 3aIuceit
no 64 Gaiita: 60 GajiT Ha XpaHeHHe CTPOKK TUIA string (MakCHMasbHAsI
JUIMHA CTPOKH IPHU 9TOM COCTABUT Kak pa3 59 cumposioB) u 4 Gaiita Ha
[IeJIOYNCJIEHHBI CUETINK, UMEIOmuil Tnn longint.

Hanumure nporpaMmy, KOTOpast IPUHUMAET TPU APTyMEHTa KOMAH]T-
HO#l cTpoku: uMs daiia, «KOMaHIy» U uueHTudukarop. Eciau BTopoit
apryMenT («KOMaHJa») IPeJCcTaBisier coboii cTpoKy add, Hy»KHO B 3a-
maHHOM (baiiie HANTH 3a0UCh, COIEPIKAIIYIO 3aJaHHbBII UIEHTHMOUKATOD,
U CUYETYNK B ITOH 3aIUCU yBEJUYUTH HA €JIUHUILY; €CJIM TaKO# 3ammcu
Her, co31aTh eé (B KoHle dailyia) U yCTaHOBUTH CYETUUK PABHBIM €JIUHH-
me. Ecim BrOpoit aprymMeHT mpecTaBisgeT cobOil CTPOKY query, Hy>KHO
HafTU 3alKCh C 3aJaHHBIM UACHTU(MUKATOPOM U BBIIATH B CTAHIAPTHBII
IIOTOK BBIBOJ/Ia 3HAYEHUE CYETYUNKA M3 STOU 3AINCH; €CJIM TAaKOH 3alucH
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HET, BBIJIATH HOJIb (9TO COOTBETCTBYET CUTYAINN, YTO HHTEPECYOIIIH HAC
peMeT [IOKa HU pady He Berpedasics). Kciu BTopoil apryMeHt mpej-
craBjisieT co0oit cTpoKy list, BBIIATH B CTAHIAPTHBIN ITOTOK BBIBOJIA BCE
apbl «UJEHTUPUKATOP+CIETINK », IMEIONINECS B HACTOSIITUH MOMEHT B
daiise; TpeTbero apryMeHTa KOMAHIHON CTPOKH B 9TOM CJIydae MOXKET
He OBITH, HO €CJIN OH €CTh, ero CJIEyeT IPOUTHOPUPOBATS.

06 3¢ deKTUBHOCTH TTOUCKA MOXKETe MOKa He JIyMaThb U IIPOCTO IIPO-
CcMaTpuBaTh Bech (pailyl OT HadaIa, IOKa JubO He HaiAETCA Hy>KHAas 3a-
uch, b0 haitn He KOHIUTCS.

IIpumep k 3amade 2.56

Qaitir 1 Daitr 2 Pesynbrar
apple 5 || carrot 3 || apple 5
pear 3 || onion 4 || pear 3
tomato 7 || tomato 2 || tomato 9
carrot 2 cucumber 5 carrot 5

onion 4
cucumber 5

2.56. Ucxong n3 ycioBuil 3ajaqu 2.55, HAUIIATE TPOTPAMMY, KOTO-
past 0ObeuHSIET Pe3YJIbTaThl COOPa CTATUCTUKU, COJAEPKAIIMECS B IBYX
daitnax. Ilporpamma moKHa TPUHAMATH TPU APTyMEHTa KOMAHTHON
CTPOKU: TIEPBBIE J[Ba — MMEHA CYIIEeCTBYIOMUX (GailsioB OnmucaHHoro ¢hop-
MaTa, KOTOpbIe IIporpamMMma OyJIeT YuTaTh, TpeTuil — uMs daiiia, KoTo-
pBIif IporpaMma JI0JIKHa Co3/1aTh. MHOXKECTBO HAeHTU(PUKATOPOB, CO-
JEepKAIIXCs B 3alMCAX PEe3YAbTUPYIONEro gaiiia, JOIKHO COBIAIATh
¢ 0ObeMHEHNEeM MHOXKECTB MJIEHTH(OUKATOPOB M3 IEPBBIX ABYX daii-
JIOB; €CJIM HEKOTOPBINl MIeHTU(MUKATOP COAEPIKAJICT TOJTBKO B OIHOM U3
JBYX UCXOAHBIX (baiiioB (JII060M), COOTBETCTBYIOIIEE 3HAYCHUE CIETUUKA
JIOJIZKHO OBITH ITPOCTO CKOIIUPOBAHO B (ailjl pesysibrara, eciid ¥Ke WJIeH-
TUGUKATOP Co/IepKajIcsad B oboux daitnax, 3HAUEHUS CIETINKOB U3 WC-
XOMHBIX (DAMIOB JJIsT JAHHOTO WICHTU(MUKATOPA CJIEIyeT CIOXKUTHL U B
pesyabrupyommit dailji 3aHeCTH MOJydYeHHY0 cyMMmy. [Ipumep Takoro
00'beIMHEeHNS] IIOKA3aH B TabJInIe.

2.57*. TloupobyiiTe TpeIoXKUTh sl YCJAOBUl 3aiadn 2.55 Takoii
dopmaT daitna, KOTOPbIt 00eCIeInT OBICTPDIN MOUCK HYKHON 3aInucu —
HaIpuMep, 3a BpeMs, nmponopimonaabaoe In N, rioe N — KOJIm9IecTBO 3a-
niuceit B daiisie, Wiu emeé Jydiine — 3a KOHCTAHTHOe BpeMsi, BOOOIIEe He 3a-
BHCIIEEe OT KoJIndecTBa 3amnuceil. PeasmsyiiTe mporpaMMbl, OicaHHbIE B
zagadax 2.55 u 2.56, ¢ ucnosp3oBannemM Baiero ¢popmara daiina. Mccire-
JyiiTe OBICTPOIEHICTBIE MPOIPAMM IIPY MCIIOJIb30BAHUH BAIIEro (hbopMaTa
JIJISI YCKOPEHHOI'O IIOMCKA B CPaBHEHUU C BPEMEHEM JIMHEIHOI'O IIOMCKA,;
JIJIsSE 9TOrO BaM HOTpebyercs (haiiyr, CoIepKaIIiii HECKOJIbKO MUJIJIHOHOB
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3anmceil — KakK co3/1aTh Takoil ¢aii, 9To0bl B HEM He ITOBTOPSIJINCDH UJI€H-
TUPUKATOPHI, TOIPOOyiiTe cOOOPA3UTH CAMOCTOSITEIHLHO.

OTI0AbI ITIOCEPbE3HEE

2.58*. Hamumure cBOIO Bepcmio 3HaMeHHTOTO «Terpmcay. Ourypsl
MOXKHO C(POPMUPOBATH, HAIIPUMED, U3 CUMBOJIOB «#» WJIM JIayKe IIPOCTO
BBIBOJIUTH B COOTBETCTBYIONIUX MECTAX IKPAHA IIPODEJIbI, YCTAHOBUB JIPY-
roit et dona. OOBIUHBIN pa3zmep «crakana» B Terpuce cocraBisier Jie-
CATb KOJIOHOK Ha 14-15 «CTpPOK»; IMOCKOIBKY OOBIYHBIN pa3Mep TepMu-
HaJBLHOTO OKHA OOJIBbIE, KAXKIAYI0 «KJIETKYy» (Uryphbl TeTpuca MOXKHO
MIPEJICTABUTDH MPSIMOYTOJBHUKOM IMTUPUHON B TPU U BHICOTOU B JiBa 3HAa-
KOMECTa, TaK OHU OyJIyT BBIIVIAAETH «0ojiee KBAIPATHBIMUS :

#HE R #itHH I #it# #iH# W #itH# #itHH RIS
HHE R H#itHH I #it# #i# W H#itHH#H ##tHHHHHRH
###HHHHRE  HHE i #####R  HHE HHRHRR #i# #it# #i##
HHEHERERE  BEE HHEEEE EE #H#HER  HHE HERERE #Hi# #it# #it#
Wi #HHHEE #i# HHH HHE #HitH #i# #H## #it#
W HEHHRHARE W HHE B i #i## #HH #iH
#iH# W H#HHH RN #it i #itHH I #iHH#E R
## it ###zzg H#itH##H §gz###

#H## #
W R #i#t# #H## HHHHHE
HHHHERERE B #it# W H#it# ##H#H#H #it#

Eciu pasmep okHa mpu crapre IpOrpaMMbl HEIOCTATOYEH JJIsI PUCO-
BaHUs «CTaKaHa» TOIO pa3Mepa, KOTOPBIA BbI 3ajyMaJjii, MOYKHO IIO-
IPOCUTD II0JIb30BaTEJIA YBEJIMYIUTH OKOIIKO TepMHHAJIa U MTePE3allyCTUTh
[IpOrpaMMYy.

2.59*. B snoxy MS-DOS 6b11a 10BOJIBHO HoIyIIsipHa urpa « Tetrillers,
koropyio npumayman Anekceit Munocsar. CoryiacHO €€ CloyKeTy HeKwUii
danar Terpuca, 3acHyB 3a KJIaBHATY PO, BO CHe OOHAPYKUJI cebs1 Ha JTHE
«cTakaHay Terpuca, a cBepXy Ha HErO MOCHIIAJIUCH (DUTYDPBI, COCTOSAIIIE
13 CTPOUTEIHLHOIO MycOpa — OeTOHHBIE DAJIKU C TOPYAIEll apMaTypoil,
6JIOKY U3 KUpIindeil, OOPbIBKE KAKUX-TO Henei u Beé Takoe mpouee. Cama
urpa oTamIaeTcs oT o6braHoro Terpuca TeM, 9To BHU3Y — IIO JHY <«CTa-
KaHa» U 110 JiexKarmuM purypam — Geraer mepcoHarK, 3aHUMATONUH JiBe
KJIETKH 10 BEPTUKAJIU, HO €CJIA €r0 IPUKATH CBEPXY, OH MOXKET IIPUCECTb,
CKPIOYUTHCA U 3aHUMATH TOJBKO OJIHY KJIETKY; €CJIN JKe eMy He OCTaBUTD
JlaxKe OJIHOM KJIETKH, OYepejiHas yrnasiias purypa ero mormpocTy pas3iia-
BUT, 9TO MPUBOJIUT K TOMY 2Ke 3D DEKTY, KaK U 3al0JTHEHIE «CTaKAHa» JI0
BEpXa — TPATUTCS OYEPE/IHAs «KU3Hb». [lepCoHaXK yMEeEeT MOJIHUMATh-
€S U CIIyCKATHCSI HA OJHY KJIETKY, YTO U JIEJIAET, €CJU YPOBEHb (PUryp
repeJsi HUM OTJIUYAETCsl OT TOrO YPOBHS, HA KOTOPOM OH CTOHUT, POBHO
Ha OJIHY KJIETKY BBEPX WJIM BHHU3; €CJIN K€ IIEPCOHAXK YIHPACTCI «B CTe-
Hy» WIN «B OOPBIB» — T.€. KOrJa IepeJl HUM CTeHKa CAMOI0 «CTAKaHA»
I KOTJIA CJIEYIONIH Mar moTpeboBasl Obl BEPTUKAJIBLHOTO TEPEMEIIe-
HUsi OOJIBIIIE YeM Ha OJIHY KJIETKY — IEPCOHAXK PA3BOPAYMUBAELTCS U MJIET
B JIDYTYIO CTOPOHY. Y IPABJISTH [T€PCOHAYKEM HAIPSAMYIO HEJb3sI, MOXKHO
TOJIbKO BBICTPAMBATH [T€PEJ HUM <«JIECTHUIIBI» U3 (DUTYD WK, HA0OOPOT,
BO3BOJUTDH HEIIPOXOIUMbBIE yCTYIbl. Ha ypoBHE JIE€BATH KJIETOK OT JTHA IO
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OOKaM «CTaKaHa» PACIIOJIOKEHDI «IBEPU», T€PE3 KOTOPHIE TEPCOHANK MO-
2KeT cOeKaTh U3 «CTAKAHAY, IPU ITOM BCE, 9TO YCIEJIO HAIAIATh, PA30M
HCY€3a€eT; COODCTBEHHO TOBOPS, MOJIBECTH EPCOHAXKA K ITUM JIBEPSIM — U
€CTh HACTOAIIA 3a/la4d UI'PHI.

Ecin, peanusys Terpuc, BbI OCI€I0BAIN HAIIIEMY COBETY U CTPOUIIN
burypbsl u3 mpsiMOYTOJBHAKOB 3X2 3HAKOMECTa, TO 1/1306pa31:1Tb epco-
Ha’ka, CTOSAINETO B IMOJHBIA POCT, MOXKHO, HAIIpUMED, TaK: | , & M300-

/>
Pa3UuTh €Tro 2Ke€ CUAAIINM CKPIOYHUBINNUCH — TaK: >:2; pasymMmeercd, MO2KHO

[IpUIyMaTh U Jpyrue crocodbl. Beé 310 mo3BosiseT peasn30BaTh CIOXKET
Terpmiepa B TEKCTOBOM pEXHUME, UTO BaM U IPEIJIATAETCS CJEJIATh.
KcraTn, Bo3MOXKHO, BBI JIydIe mofiMére, YTO JIeJIaTh, €CIU HANJIETe B
WuTepHere opurnHag UTrPbl U MOTPATUTE MUHYT COPOK, UYTOOBI C ITOMH
UI'POIl OCBOUTHCH.

2.60*. rpa «3Meiikay U3BeCTHA B COTHAX BapUAHTOB, O0bEINHEHHBIX
OOIIIIM CIO2KETOM: II0 UTPOBOMY IIOJIIO, COCTOSIIEMY M3 KJIETOK, I0JI3aeT
«3MefiKay, 3aHIMAIOIasi HECKOJILKO KJIETOK, IIPUIEM COCE/ITHUE CErMEHThI
3MeHKH JIOJIKHBI PACIIOJIATAThCs Ha TI0JIe B COCEJIHUX KJeTKax («coces-
HUX» 110 BEPTUKAJM UM FOPU3OHTAJU, HO He N0 juaroHasm). Hampas-
JIEHUE JBUKEHUS 3MEUKN U3MEHSIeTCS HAXKATHUEM CTPEJIOK; OJIHOBPEMEH-
HO TEPEMEIAETCs Ha COCETHIO KJIETKY TOJIOBA 3MEUKH M «IOKIMAaeT-
Csi» €€ XBOCT, TaK 4YTO €€ JIJIMHA TP JIBUXKEHUHM OCTAETCSH TTOCTOSTHHOIA.
Ha noste B pasubix MecTax BO3HHKAIOT MPEAMETHI, KOTOPBIE HAJJIEKUAT
«C'beCThby, IIPU 9TOM 3MeiKa yBeJUIUBAETCA B JJINHY. 3MelKa IIpU JIBU-
JKEHUHU He JIOJKHA IIEPECeKaTh cama cedsi, 9TO O3HAYaeT KOHEI[ UIPHI.
TToka 3meilika KOpPOTKast, TOHATH €€ IO IOJII0, HE JOIyCKas caMolepece-
YeHUil, JOBOJILHO IPOCTO, HO IO Mepe €€ YIJIMHEHUs 9TO CTAHOBUTCST BCE
TPyIHee U TPy/IHee, IIOKa He IIPEBBICUT BO3MOYKHOCTH UT'DOKA.

[TompobyiiTe peasn3oBaTh CBOIO Bepcuio «3Melikuy. Hampumep, roso-
BY 3MeHKU MOKHO OO03HAYUTH CUMBOJIOM «@», OCTAJIbHBIE €€ CEIMEHThI —
3BE30YKAME WM OYKBAMHU «0». DTa Urpa IPUMeUYaTesbHa TeM, UTO JJIs
eé peajm3anuu BaM 00sS3aTebHO MOTPEOYETCS ONHOCBSI3HBIN CIIMCOK —
9TOOBI XPAHUTH KOOPJAMHATHI CETMEHTOB Ballleil 3MEeUKMU.

2.61*. Tlpumymaiite u peanusyiite (ma Ilackase ¢ ucrob30BaHUEM
MOJIYJIg CTt) CBOIO COBCTBEHHYIO MI'POBYIO IIporpaMmy. Ilpejioxure mo-
UTPATh B HEE BAIIUM JIPY3bIM HJIM POJICTBEHHIKAM, HO II0CJIE O0bsICHEHUS
[IpaBmJI DOJIBINE HU HA IYEM HE HACTAWBANTE; €CJIN BAIll «IIOJONBITHBINY He
IOTepsieT MHTEPeca K UTPYIINKE B TE€UCHUE MATH MUHYT — CUUTAiiTE, UTO
JeJio caenano. Ecim »Ke, ocTaBUB UI'POKa OJIMH HA OJIMH C Ballleil UTrPOii,
gepe3 Jac Bbl OOHAPYKUTE, ITO UIPOK BCE eIé He cOeKayl — M031PaBbTe
cebsi: BBl cTasii mporpaMmmucToMm. KoHedHo, Takoe MmojtydaeTcs peiako, HO
BBI HE PacCTpanBaiiTeECh, Be/Ib JIECATH U3 JBeHa AT dacTeil « Bremenus
B nipocbeccuio» y BaC MOKa €IIE BIIEPEIH.



K vacrtu 3 «BO3MOXXKHOCTHI
Ipolieccopa n sI3bIK

acceMmbJiepay

Perucrpol n diaaru

3.01. Kakoe uuncjio 6ymer HaxomuThest B peructpe EAX mocsie BBITOJI-
HEHUsI CJIEJLyIONUX KOMaHI?!

a)mov eax, 4f682bh b)mov eax, 99f6eeh c)mov eax, db9fe3h
mov ax, 19905 mov ax, 631720 mov ax, 2486
mov al, 1300 mov al, 99 mov ah, 5bh

d)mov eax, $7£2176 e) mov eax, 0x55623b f)mov eax, 5elbdah
mov ax, 62877 mov ax, 31071 mov ax, 45102
mov al, 1340 mov ah, cSh mov ah, $40

3.02. Kakoe umciio okaxkercs B peructpe AL u Kakue u3 daros ZF,
SF, OF u CF OyIyT yCTaHOBJIEHBI B PE3y/IbTaTe BBIMOJTHEHUST KOMAHIbI
add al, bl, ecsmt nepej 3TuM B peructpax AL n BL HaxXoIuIuch 4ucjia:

a)feuOl b)02ufe c)1fule d) If uff e) 7au 07 f) 8bu £f0

(Bce umesta mecTHAAUATEPUIHDIE)?

3.03. Kakoe unciio okaxkercs B peructpe AL u kakue u3 ¢diaros ZF,
SF, OF u CF OyayT yCTAHOBJIEHBI B PE3yJIbTaTe BBIMOJHEHUS KOMAHJIbI
sub al, bl, eciu nepexn 3tuM B perucrpax AL u BL Haxoau/iuch 4ucia:

a)laulc b)29ufe c)eduee d)7eu6d e)8aula f)7cu88

(Bce 4gmCIIA IIECTHAIATEPUIHBIE)?

3.04*. Ilo pesymbTaTaMm OmMEpaIH CJIOXKEHUS TPOIECCOP YCTAHABJIII-
Baer 3uavenus ¢uaros ZF, SF, OF u CF (1 HEKOTODBIX JIPYIUX, HO MbI
Gy/1eM pacCMaTpHBaTh TOJBKO 3TU deThIpe). [I0CKOIbKY KasKaplil diiar
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MOXKeT OBITh PaBeH HYJIIO WIH €IUHUIE, 6e3 Yy4éma UuT CMbLCAG MOXKHO
[IPE/IITOJIOKUTh, 9YTO BCErO BO3MOXKHO 16 KOMOMHAIINIT 3HAYEHUN ITUX Te-
TeIpEX praroB — ot 0000 70 1111, XOTs B JI€HCTBUTEILHOCTH HE BCE ITHU
KOMOWHAITMU MOTYT IIOJIYIATHCS.

s xkaxoit u3 16 koMOMHAIIUN [IPEJJIOKUTE TaKUe 3HAYEHUs pe-
ructpoB AL u BL, uTo BbINOJHEeHHEe KOoMaH/ bl add al, bl mpusesér K
BO3HUKHOBEHWIO PacCMaTPUBAEMOIl KOMOMHAIMH (DJIAroB, JTHOO yKaXKU-
Te, YTO 9TO HEBO3MOXKHO.

3.05*. Ilpu pemrenun mpeabIayIIeil 3a/1a9u Bbl BHISICHUIN, ITO HEKO-
TOpble KOMOMHAIINK (DJIATOB C TTOMOIIHIO0 KOMaHIbl add MOy IUTh HEBO3-
MOKHO. MOKHO I KaKWe-TO U3 ITUX KOMOWHAIINI MOy IATH KOMAHIOM
sub al, bl? Kakue /s 5TOr0 HY>KHBI UCXOHbIE 3HAUECHUST !

3.06. Kakoe 1nciio okaxkercs B EAX mocjie BBITTOTHEHUS CJIEJLYIOIIIX
komaun?! OTBer maiiTe B IIECTHAAIATEPUIHON CUCTEME CUMCIICHUS.

a)mov eax, $12345678 b)mov eax, $12345678 c)mov eax, $12345678
and eax, $0cccccccc and eax, $33333333 or eax, $0cccccccc

d)mov eax, $12345678 e)mov eax, $12345678 f)mov eax, $0£000
shl eax, 4 shr eax, 4 shr eax, 2

g)mov eax, $9abcdefl h)mov eax, $9abcdefl i) mov eax, $45678abc
shr eax, 16 sar eax, 16 sar eax, 16

ﬂ mov eax, $0abcdefl2 k)mov eax, $1234abcd D XO0r eax, eax

mov ebx, $3456789a xor eax, $33333333 neg eax
shl eax, 12 sal eax, 16
and eax, $00ff0000 sar eax, 8
shr ebx, 20

and ebx, $0ff
or eax, ebx

OsHakoMuTeJbHBbIE 9TIOAbI

Cnegytowine 3afaqm npegnonaratoT MCMosib30BaHNE MaKpOCOB
u3 dhaiina stud_io.inc; onucaHue 3TUX MaKpPOCOB NpuBeae-
Ho B §3.1.5, a cam cpailin MOXHO ckayaTb Ha JOMalUHeli CTpa-
Huue kHuru «[lporpammupoBanue: BBefeHue B npodeccuto»
(http://stolyarov.info/books/programming_intro/e2).

3.07. Hamumure nporpaMmy, KOTOpasi CIUTHIBAET U3 CTAHIAPTHOIO
[OTOKA BBOJA («C KJIABHATYDPBI» ) OJUH CUMBOJI U IedaTaer cjaoBo YES,
€CJIU TOT CUMBOJI — 3arjlaBHasl JJATHHCKast OYKBa A, B IPOTUBHOM CJIydae
nevdaraeT NO.
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3.08. Hamummure mporpamMmMmy, KOTOpas CIUTBIBAET U3 CTAHIAPTHOTO
[OTOKA BBOJA («C KJIABHATYDbI» ) OJMH CUMBOJI, U €CJH YTOT CUMBOJ —
mudpa, megaTaeT COOTBETCTBYIONIEE el KOJMYeCTBO 3BE31049eK (0T OfHOM
JIO JIEBATH), B IIPOTUBHOM CJIy4ae HUYEro HE Ie4aTaer.

3.09. Hanmmmure mporpaMMy, KOTOpas YHTAET JAHHbIE U3 ITOTOKA
CTaHJIAPTHOI'O BBOJA M HEMEJIEHHO BBIJAET UX B IOTOK CTaHJIAPTHOT'O
BBIBOJIA, [I0KA HE HACTYIUT CUTyalus <«koHen daiiia» (T.e. meaer 1o
JKe caMoe, UTO JieJlaeT IIporpaMMa cat, ecyin eé 3alyCTUTh 0e3 rmapamer-
pos).

3.10. Hanumure mporpamMmy, KOTOpash YUTAET U3 MOTOKA CTAHIAPT-
HOT'O BBOJ[a, CUMBOJIBI JI0 KOHIA TIEPBOii CTPOKH (T. €. 1ToKa He Gy1ieT BCTpe-
4yeH cuMBOJI ¢ KogoM 10 jiubo He BO3HUKHET cuTyanus «KoHer (aitias )
U TOJICYUTBHIBAET, CKOJIBKO B 9TOU CTPOKE BCTPETHUIOCH CUMBOJIOB «+» U
«-»; BCe IIpoYHe CUMBOJIBI urHopupyeT. Ilomydennble pe3ysnbTaThl IOJ-
cuéra HazoBéM N, u N_. Ilocie okoHuanusi BBOJA CTPOKHU IIPOTPaMMa
BRramcgeT ducao N, = N X N_ 1 medaTaeT TaKoe KOJTHIECTBO 3BE3IO-
9eK.

3.11. Hanumure mporpamMmy, KOTOpas YUTAET U3 MOTOKA CTAHIAPT-
HOI'O BBOJIa CUMBOJIBI JI0 KOHIIA IEPBOii CTPOKH (T. €. oKa He Oy1eT BeTpe-
4geH cuMBOJI ¢ KoztoM 10 jiufo He BO3HUKHET cUTyalus «KoHerl (aitnias )
U HOJICUYUTHIBAET CYMMY BCEX BCTPEUYEHHBIX 1D (HAIOMHUM, 9TO KOZbI
mudp B ASCII-Tabiune pacnosararorcs noapsy). [lo okonyanuu arexust
CTPOKH IIPOrPaMMa, JIOJI?KHA HAIIEYATATH CTOJIBKO 3BE3I0UEK, KAKOBA I10-
JIyIHJIach CyMMa.

3.12. HamummTe mporpamMMy, KOTOpast INTaeT TEKCT U3 TMOTOKA CTaH-
JapTHOTO BBOMA, TIOKA HE HACTYIIUT CUTyaIlus «KOHer (aiijaay, u B X0e
paborsl edaTtaer «0K» B OTBET Ha KaXKJIyIO BBEJIEHHYIO IOJIB30BATEIEM
CTPOKY.

3.13. HamumuTre nporpamMmy, KOTOpast IUTaeT TEKCT U3 OTOKA CTAH-
JApPTHOT'O BBO/IA, IIOKA HE HACTYIIUT CUTYallns «KOHel dailyiay, U B OTBET
Ha KaXKJIyI0 BBEJIEHHYIO MOJIb30BaTEIEM CTPOKY IeYaTaeT CTOJHKO 3BE3-
JIOU€eK, KaKOBa ObLIa, JJTNHA BBEJICHHONW CTPOKH.

3.14. Hanumwure mporpammy, KOTOpas YUTAET TEKCT U3 CTAHIAPT-
HOT'O TIOTOKA BBOJIA M B OTBET HA KaK/IYIO BBEJIEHHYIO CTPOKY I€YATAET
CTOJIBKO 3B€3/101€eK, KaKOBa JIIMHA:

a) CaMOro JJIMHHOIO CJIOBA CTPOKU;
b) mocseHErO CII0Ba CTPOKH.

IIporpamma qorKHA 3aKaHIMBATE PAOOTY IIPU BOSHUKHOBEHUU CUTYAIIH
«koHer, daiiaa» (HO He paHbIIE).
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3.15. Hamummure nporpaMmy, KOTOpast YUTAaeT TEKCT U3 OTOKA CTaH-
JIapTHOTO BBOJIA, TIOKA HE HACTYIIUT CUTYAIlUs «KOHEI (aiiias, ¥ B OTBET
Ha KaXK/IyI0 BBEJIEHHYIO IMOJIb30BATEIEM CTPOKY IedaraeT cjioBo YES, ec-
JI BO BBEJEHHOI CTpOKe cobJioaeTcst 6ataHc Kpyribix ¢ckKobok, n NO B
MIPOTUBHOM CJTyvae; 6aJaHC CKOOOK CIMTAETCS COOJTIOMEHHBIM, €CIIN KOJIH-
9eCTBO OTKPBIBAIOIINX CKODOK COBITAIAET C KOJUIECTBOM 3aKPBIBAOIINX,
[IpX 9TOM HU B KAKOM MeECTe CTPOKU KOJIMYECTBO YK€ BCTPEYEHHBIX 3a-
KPBIBAIOIIIX HE IMPEBBIIIAJIO KOJMIECTBO BCTPEUCHHBIX OTKPBIBAIOIINX.

3.16. HamnumuTre nmporpamMmy, KOTOpasl IUTaeT TEKCT U3 OTOKA CTAH-
JapTHOT'O BBO/IA, IIOKA HE HACTYIIUT CUTYallns «KOHell dailyiay, U B OTBET
Ha Kak/IyI0 BBEJIEHHYIO II0JIb30BaTe/IEM CTPOKY IledaTaeT CTOJIBKO 3BE3-
JIOYEK, CKOJIBKO OBILJIO CJIOB BO BBEJEHHON CTPOKE.

3.17. Hanmmmre mporpaMmy, KOTOpast YUTAET TEKCT U3 CTAHIAPTHOTO
IIOTOKa BBOJIA, TIOKA HE HACTYIUT CUTYaIus «KOHeIl (aityiay, U meyaraet
CJIOBA U3 9TOTO TEKCTA, 3aKII04asd KayK/I0€e CJIOBO B Kpyriible ckoOKu. [Ipu
[IOJIyY€eHUH CHMBOJIA II€EPEBO/IAa CTPOKHU — IIEPEBOUTE CTPOKY Ha IIedaTH.

Obpatnte ocoboe BHuMaHue Ha 3agayqm 3.18 u 3.19! Onnm
HECKOJIbKO CJIOXKHEE, YeM BCE MPefLUeCTBYOLLNE, HO PELIUTb
UX HY)KHO BCEHempeMeHHelwnm obpasom u obsizatenbHo bes
nocTopoHHel nomowy. OnbIT, NOAYYEHHBIV NpY peleHnn 3TUx
OBYX 3afad, noTpebyeTcst BaM B AafibHeWeM, npnm 3TOM HUKa-
KUe Apyrue 3afayu BaM 3TOro onbiTa He npefocTassT. Ecin Bb
C XOJy He 3HaeTe, Kak K 3TUM 3aja4yamM NoLCTYNUTLCS, BOCMOJb-
3yliTech Noackaskamu B pasgene «Ykasanus» (cm. ctp. 120), Ho
OT MCMOJIb30BaHNsl MOCTOPOHHEN MOMOLLM BCE PAaBHO BO3AEPXKU-
Tecb. Ecnn He nonyyaetcs — oTnoXuTE 3TK 3a4a4U SO NyYLINX
BPEMEH, HO 0DBSI3aTENLHO PaHO WM MO3LHO BEPHUTECH K HUM 1
pewnTe ux camu.

3.18. Hamumure mporpamMmy, KOTOpast YUTAeT U3 CTAHIAPTHOTO IO-
TOKa BBOJIa JIECATUIHOE IIPEJICTaBJICHIE HEOTPUIIATEIHHOTO IEJIOTO HHC-
Jla; dTeHNe BBIMOJHSIITe 0 OHOM nudpe, 10 TeX IOp, IIOKa He Oyier
MIPOYUTAH CUMBOJI, He SBJIAIONTHUiiCS M poit, TudO He BOSHUKHET CUTYa-
nus «KoHel[ daiiay; M0 OKOHYAHUN YTeHHs YHCJIa IPOrpaMMa J0JKHA
BBIBECTU CTOJIBKO 3BE3/I0UEK, KAKOE THCJIO OBLIO BBEIIEHO, U 3aBEPIIUTH
BBIBOJ], CUMBOJIOM TIepeBojia cTpoku. lleperosinenne — cuTyaruioo, KOraa
BBEJIEHHOE TI0JIH30BATEIEM YHCJIO HE YMEIaeTcs B 32-OMTHBIN perucrp
WA TIEPEMEHHYI0 — MOYKeTe HUKAK He 00pabaThIBATH.

3.19. Hanmmure nporpaMmy, KOTOpas 9UTaeT U3 CTAHIAPTHOTO IIOTO-
Ka BBO/Ia ITPOU3BOJIBHBIN TEKCT M MOJICIUTHIBAET KOJIMYECTBO CHMBOJIOB
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B HEM, a TIOCTE€ HACTYIUIEHHUSI CUTYAIIUU <«KOHeI[ (aiiiay IedaraeT pe-
3yJIBTAT IOJICUETA B JIECATHIHOM IIPEJICTABJIEHUH, IIEPEBOIUT CTPOKY U
3aBepPIIACTCH.

3.20. Bocmosnp3oBasIimch pparMeHTaMi TEKCTOB ITPOTPAMMBI, HAIIU-
CaHHBIX TP pernteHnn 33734 3.18 u 3.19, HanmuIMTe MPOrpamMMy, KOTopast
YUTAET U3 CTAHJAPTHOTO MTOTOKA BBOJIA JIBA UHUC/A, PA3JICIEHHBIE CUMBO-
JIOM Tpo0esia, W BBIAAET B CTAHAAPTHBIN MOTOK BBIBOIA WX CYMMY, pa3-
HOCTB 1 nipousBefierne. [Ipegycmorpure Bbiady cooOIeHmit 06 ommbkax
Ha CJIydail HEKOPPEKTHOIO I0JIb30BATEIbCKOTO BBO/IA.

3.21. Hanumure mporpamMmy, KOTOpas YUTAET U3 MOTOKA CTAHIAPT-
HOT'O BBOJIa, CTPOKH, KaXKJasl U3 KOTOPDBIX COMEPXKUT JECATUIHYIO 3AITUCH
[IepBOrO 4KCJA, 3HAK apudMeTHdeckoro zeiicrsus (+, -, *, /) u mecs-
TUYHYIO 3aIMCh BTOPOro uucia (6e3 mpobesios). B orser Ha KaxkKIyio
IIPOYUTAHHYIO CTPOKY IPOIpaMMa JO/2KHA HaIlledaTaTh PE3YJIbTAT BbI-
[OJIHEHUsI YKA3AHHOIO NEefiCTBUA HAJl YUCJIaMU (JleJIeHre CYuTaiiTe Ie-
JIOUMCJIEHHBIM) U CIEJIATh II€PEBOJ] CTPOKH; IPU HACTYIJICHUN CUTYAIAN
«koHer, daittas — 3aBepmuTh pabory. Eciim odepejiHast cTpoka He CO-
OTBETCTBYET YCJIOBUAM 3aJladM, CcjelyeT HaledaTaTb CJIOBO «Errory u
[I€PEBOJI, CTPOKH, pabOTy MPOIOJIKUTh.

Crek, moairporpaMmbl, MOy

3.22. HamumuTre mporpamMmy, KOTOpas YUTACT U3 CTAHIAPTHOTO ITO-
TOKa BBOJIA TEKCT JI0 TeX IIOP, ITOKa JInbo He Oy/1eT BCTPedYeH CHMBOJI IIe-
peBoa CTPOKH, TuOO He BO3HUKHET CHUTYaIUs «KOHerl (haitiay, a mocse
OKOHYAHUSI YTEHUsI BBIJIAET BCE CUMBOJIBI BBEJIEHHO CTPOKH B OOPATHOM
1op4/Ke.

3.23*. Hanmimure mporpaMmy, KOTOpas IATAET U3 CTAHJIAPTHOTO IT0-
TOKa BBOJA TEKCT JI0 HACTYILIEHUS CUTYyalluu <KoHer daiiia», a mocsue
OKOHYAHUS YTEHUS BBIJIAET BCE CTPOKU BBEIEHHOT'O TEKCTA, IPUIEM CHUM-
BOJIBI KaXKJI0# OTJEJIBHOIl CTPOKM BBIIAIOTCSI B OOPATHOM TMOPSIIKE, HO
caMU CTPOKHU BBIJAIOTCS B TOM TOPsIJIKE, B KOTOPOM OBIJIN BBEJIEHDI.

3.24. Bepnurech Kk 3agauam 3.18-3.20; ucrob3ysi (pparMeHThl KOJa,
HAIIMCAHHOI'O IIPU UX PEIIeHNH, CO3JaiTe CIeIyIONIe ITOAIIPOrPAMMBI:

® JIJIsl IEPEBOJIA JIECATUYHOrO IIPEJICTABJICHNs] UCIa (B BUJE CTPOKU
CHMBOJIOB) B COBGCTBEHHO YHUCJIO; TIOMIIPOIPAMMA JOJIZKHA, TI0JIyYaTh
HA BXOJI JiBa IapaMeTpa — aJpec HavaJa CTPOKH U eé jumHy (Ha-
upumep, B perucrpax EAX u CL); BO3BpAIIATH YUCJIO JIyUIIe BCETrO
B peructpe EAX, HO morpebyercsi KaKOW-TO JOMOJHUTEIbHBINA pe-
ructp (Hampumep, ToT ke CL), 9ToObI OKA3aTh BBI3BIBAIOIIEMY, HE
BO3HUKJIO JIM ONIHOKA IPU aHAJN3€E CTPOKU;
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e I TIEPEBOJIa YMCJIa B CTPOKOBOE TIPEJICTABJICHNE; BXOTHBIX TTapa-
METPOB 3/IeCh CTOUT IPEIYCMOTPETH IBA — CAMO YHCJIO U aJIPEC
00JIaCTH TIAMSATH, TJ€e CJIeyeT Pa3MeCTUTh CTPOKY (Halpumep, uc-
nosb3yiire peructpsl EAX u ECX); MOXKeTe IPEeNo/Iararh, 9To B yKa-
3aHHOI 00/IACTH IIAMSITH BCErIa eCTh He MeHee 11 6aiiT, 6oJIbIre Bam
JUIsL TIpeJiCTaBeHus] 32-OMTHOTO YHCJIa He MOTPeOyeTcs; MOIIPo-
rpaMMa MOXKeT Bo3Bpamarh (depes Beé Tor ke EAX) nymmy cdop-
MHUPOBaHHON CTPOKH, JIUOO MOXKHO IIOCJIE€ KOJ@ ITOCJeaHel i phl
pa3MecTuTh B O0JIACTU HAMATU HOJIb (He KOJ CHUMBOJIA <HOJIb», &
HACTOSIIMI HOJIb, OafiT ¢ HyJIEBBIM 3HAYEHMEM ), TOLJIA Balla IOJ-
IIporpaMMa MOXKeT BOOOIIle HUYEro He BO3BPAIATH;

® 11eYaTh 10 OJHOMY CHMBOJIY CTPOKHU M3 33/IAHHOI 0DJIACTH ITaMSTH;
B 3aBUCUMOCTH OT PEIeHHs], TPUHATOTO B IPEJBbIIYINEM TyHKTE,
noAIporpaMMa MOXKeET II0JIYyIaTh a/ipeC HadaJlla O6J'IaCTI/I IIaMATU U
JUINHY CTPOKH, JTHOO TOJBKO aJIPeC HAYAIA — B DTOM CJIydae IIPEeJi-
moJIaraTh, 9TO B OYEpEeIHOM OaiiTe BCTpeTuTCs apudMeTHIecKuit
HOJIb, CBUJIETE/ILCTBYIONINY 00 OKOHYIAHUU CTPOKH;

® BBOJ| CTPOKOBOI'O IIPE/ICTABJIEHUS YHUCJA U3 CTAHAAPTHOrO IOTOKA
BBO/IA IO OJTHOMY CHMBOJIY C Pa3MeIIeHnEM B 3aJaHHOI 00J1acTH ma-
MSITH, ITIOKa He OyJIeT IIPOYNTAH CUMBOJI, HE SIBJISIFOIIUICS 1] poii,
Jinb0 He HACTAHET CUTyalus «KOHel (ailjias; 9Ta HOAIPOrpamMMa
JIOJIKHA TOJIYIUTHh HA BXOJ, aJpec o0JacTh MaMsSTH U €€ pa3Mep,
a BEPHYTh KOJIMYECTBO CUMBOJIOB, KOTOPbIE OBLIN YCIIEIIHO IPOYU-
TaHbl, 1 THOOPMAIUIO O IPUINHE IPEKPAIEHUS YTEHUA: KO CUM-
BOJIA, OTJIMYHOIO OT IUMPHI, €CJIU TAKOBON OBLI MPOYUTAH, JUOO
KaKWe-TO CIeIUaJbHbIe 3HAYCHUs, YKA3bIBAIONINE HA BO3HUKIIIYIO
CUTYyaluio «KoHerl daiijay nin Ha UCUYEPIAHNE JTOCTYIIHOIO Pa3Me-
pa namgaTu (CUMBOJIOB OKA3aJI0Ch DOJIbIIE, YeM [epeaHHas JJInHA
06J1aCTH TAMSITH).

Tlonb3ysich HaNMCAHHBIMU TOIIPOTPAMMAMHU, TEPEIUNTATE MTPOrPAMMY,

COOTBETCTBYIONIYIO yCaoBAAM 3a1a4qn 3.20.

3.25. Bepuurech K NpeaplIylneil 3ajiade u nepejesaiite CBOU IMOI-
[IPOTPaMMBI TaK, 9TOOBI OHU ITIOJIyYaAJU BCE BXOJHBIE IAPAMETPHI depe3
CTEK ¥ CTPOMJI IIOJTHOUEHHBIN CTEeKOBbIH (peitm (115 9T0ro cHabaure ux
CTAHJAPTHBIM IIPOJIOTOM ¥ SIMJIOTOM ); BO3BPAT 3HAYEHHUIT TIO-TIPesKHEMY
npousBoauTe depe3 peructp EAX u, ecoim ny2kHO, yepe3 peructp ECX mim
ero vactu. Coburonaiite kouseniuio CDECL. ['osioBHYI0 porpamMmy Mo/ u-
durnupyiite jj1s1 paboThl ¢ HOBBIMU BEPCUSAMHE MOJAIPOTPAMM; YOEIUTECH,
9TO TIOCJIE€ 3aBEPIIEHUS IMEePEIeJIKU IIPOrPAMMA IMO-IIPEYKHEMY YCIIEITHO
TPAHCIUPYETCsl U IPABUJIBHO PabOTaeT.

3.26. Bozpmute cBoé pemrenne 3aga4n 3.24 wim 3.25 u pasbeiite ero
Ha MOJYJIH, II0 OJJHOMY Ha KaXKJIyIO MOJIPOrPAMMY M HA T'OJIOBHYIO IIPO-



42 3amaam

rpamMMmy (BCero msaThb Momyseii). YOemuTech, UTO BCe MOJYIU YCIEITHO
TPAHCJIUPYIOTCsI, IPOTPAMMA, POXOJIAT COOPKY U TO-TTPEXKHEMY ITPABUIIb-
HO paboTaer.

3.27*. Hanmmure mporpamMmy, KOTOpas IYUTAET U3 CTAHIAPTHOTO I10-
TOKa BBOJIa TEKCT JI0 TeX IO, MOKa Jub0 He OyIerT BCTPEYEH CHUMBOJI
IIepeBo/ia CTPOKH, JIOO He BO3HUKHET CUTyaIus «KOHeIl (daiiiar, a 3a-
TeM BBIYHUC/ISET apUPMETHIECKOE BbIPAXKEHNE, IIPEJICTABIEHHOE B IIPOIU-
TAaHHON CTPOKE, U MeYaTaeT MOJTyIeHHbI pe3yIbTaT. Bolparkenne MoxKeT
COCTOSITH U3 IEJIBIX YHCEJl, 3AIIMCAHHBIX B JIECATUYHON CHUCTEME, a TaKXKe
CHMBOJIOB YeTBIPEX AefiCTBUl apudMETUKNA U KPYTIJIBIX CKODOK.

Maxkpomnporneccop

[ns npoBepkn npaBuibHOCTM paboThbl HaMMCAHHBIX MaKpPOCOB
Bam bygmeT noneseH dnar KomaHAHoi cTpoku -E; nonyqus
aToT chnar, accembnep NASM noggepraeT ykasaHHbIf UCXOHbII
TEKCT MaKpOMpOLECCUPOBAaHMIO, a PE3yNbTaT BbIAAET B MOTOK
CTaHAapTHOro BbiBoga (Ha 3KpaH), W 3TO NO3BOASET MOCMOT-
PE€Tb, 4TO B AeﬁCTBVITeﬂbHOCTVI I'IOJ'Iy‘-IVIJ'IOCb.

3.28. Hamumure Makpoc, MOIyJalomuil TpU mapaMeTpa: HadaJIbHOe
3HaYeHNne, Mar U KOJUIeCTBO, U CO3/IAIONTNiT 00/IaCTh TaMITH, 3aTI0JTHEH-
HyI0 4-6afiTHBIMU HeJbIMU ducjaamMu (B 3aJ]aHHOM KOJIMYECTBE), [IEePBOE
13 KOTOPBIX PABHO 33/[aHHOMY HAYaJIbHOMY 3HAYEHUIO, a KaXKJ0€ IIOCJIe-
JyToIree OOJIbITe TPEABIIYINEro Ha 3aJaHHBIN IIIar.

3.29. Hamumure Makpoc, IOIyJalomuil B Ka4ecTBe IIapaMeTpoB IIpo-
U3BOJIbHOE KOJIMIECTBO METOK U T€HEePUPYIONINiT KO, KOTOPBINI B 3aBUCH-
MOCTH OT 3HadeHUd peructpa EAX BBINOJIHAET IIepexo] Ha OJHY U3 3TUX
METOK: IpU 3Ha4YeHUN 1 — Ha NIEepPBYIO, IPU 3HAYEHUU 2 — Ha BTOPYIO
U T.[., & B clIy4yae, ecyii B EAX conepKUTCd 4uca0, HE COOTBETCTBYIOIIEe
HUKAKOI M3 METOK — HE BBIIOJHAIONNAN HUKAKOI Mepexos.

3.30. Hammmmmure Makpoc, OTy Aol Ha BXOI CTPOKOBBIHM JIUTEPaJT
7 CO3JAONMNN 00IACTD ITAMSTH, 3aM0JTHEHHYIO Y4emuipEroatimmbimu Iuc-
JIaMH, KaXK/10€ U3 KOTOPBIX COOTBETCTBYET KOJY OYePEeHOTO CUMBOJIA U3
HOJIYyYCHHOI CTPOKH.

3.31. C noMoIbio JIMPEKTUB YCJIOBHOM KOMITHJIAIIMA MOJMMDUITIDPY ii-
Te MaKPOC U3 MIPEIbIIyINeil 3aja9u TaK, YTOObI B 3aBUCKMOCTHU OT 3HAYE-
HUsT HEKOTOPOT'O YIIPABJISIFOIIET0 MAKPOCUMBOJIA, BBEJAEHHOTO CIIEINAIBHO
JIJIsT 9TOH 11esi, 06JIaCTh MAMSITU COCTABJISLIACH U3 JIBYXOANTHBIX, Y€ThI-
PEXOGAUTHDBIX JTUO0 BOCEMUOANTHBIX 3HATEHUIA.
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BzaumopeiictBue ¢ OC

Bce nocnepytowme 3agayum [O KOHLA 4acTu, MOCBALLEHHON
accembriepy, cnegyet pewaTb 6e3 ucnonbsosaHus daiina
stud_io.inc; K COOTBETCTBYOLNM CUCTEMHBLIM BbI30BaM HYX-
HO yMeTb obpalLaTbCs Hanpsimyio.

3.32. Hanwmmre mporpaMmy, KOTOpasi 3aBepIIaeTCs YCIIEITHO, eC/In
elf IpW 3aIlycKe yKa3aTbh POBHO TPU apryMeHTa KOMAHJHOW CTPOKH, U
HEYCIIEIITHO — B JII0OOM JpyroM ciyd4ae. IIpoBepurs, ycreniso jgu 3asep-
[IUJIACH IPOTPaMMa, MOXKHO, 3aIlyCTHB €€ IPUMEPHO TaK:

./prog abra schwabra kadabra && echo "YES"

O6paruTe BHUMaHME, 9TO YCJIOBHS ITON 3a/a9U HE MIPEJIII0IaranT HIKa-
KHUX OIlepaIuii BBOJIa-BbIBOJIA.

3.33. Hanmumure nmporpamMmMmy, KOTOpasi 3aBEPIIaeTCs YCIENTHO, CIIN:

a) eii mepesaHbl POBHO JIBA ApPryMeHTa KOMAHJHOM CTPOKHU, MMEOIIUe
OJMHAKOBYIO JIJINHY;

b) eif mepeaHbl POBHO JBa apryMEHTa KOMAHHOW CTPOKH, U Y HUX COB-
I1a/1aeT HOCJIeHUI CUMBOJL;

¢) oba BbINIEYKA3AHHBIX YCJIOBUsl BBIIOJHEHBI OJHOBPEMEHHO.

B nporuBHOM ciaydae (eciau apryMeHTOB HE JIBA WJIM €CJIM He BBIINOJI-
HEHO yCJIOBHE) IPOrpaMMa JIOJIZKHA 3aBepinaThes HeycrenHo. O6parure
BHUMAHWE, YTO [IPOrPaMMa He JOJI2KHA HUYEro IevaTarTh Wik TeM 0ojiee
9UTATh.

3.34. Bepaurech K PENICHUIO MOCJETHETO IMYHKTA MPEIbLIYINEH 3a-
Ja4qu u pa3defiTe ero Ha TPU OT/IE/IbHDBIE €IMHUITBI TPAHCIATINN. Y Oe u-
TeChb, YTO BCE TPU MOJYJIA YCIENTHO MPOXOST TPAHCIISINIO, MOJIYI€H-
HBIIl HAOOP OOBEKTHBIX (DAMIOB MPOXOIUT COOPKY, MCIIOTHSIEMbIH (haiia
TIO-TIPEYKHEMY KOPPEKTHO PabOTaeT.

3.35. Hanmmure mporpaMmy, TPUHIMAIONTYIO TPOU3BOJILHOE KOJTUIe-
CTBO apPI'yMEHTOB KOMaH/IHON CTPOKHU U I1€YaTAIONLYIO0 CAMBbII JJIMHHBINA U3
nux. VIMs mporpaMMbl apryMeHTOM He CUNTAETCS U He YIUTHIBAETCS; eC-
JIX HU OJTHOT'O apryMeHTa IIPU 3allyCKe He YKa3aHO — HUYero He IIeJaTaTb.

3.36. Hamummure mporpamMmy, TPHHIMAIOIILYO TPOUM3BOJIBHOE KOJTHIe-
CTBO apryMeHTOB KOMaHJIHON CTPOKHU U I1€YaTaIONIyIO:

a) Te U3 HUX, B KOTOPBIX €CTh XOTs Obl OJIHA 3arJIaBHAas JIATUHCKAs OYKBa,;
b) Te u3 HUX, B KOTOPBIX COAEPKUTCA POBHO OJIMH CUMBOJI «@» 1 He MeHee
OJTHOI'O CUMBOJIA TOUKH <. »;
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C) Te W3 HUX, KOTOPbIE HAUMHAIOTCS 3aryIaBHOM JIATWHCKON OGYyKBOH, a
3aKAHIUBAIOTCS CTPOYHON JATUHCKON OyKBOIt;

d) Te u3 HUX, KOTOPBIE COCTOST U3 OJHOIO U TOT'O YKE CUMBOJIa (HAIIPUMED,
zzz, 11111, M u 1. 1.).

Vms nporpaMMbl apryMeHTOM HE CIYUTAETCS M HE YIUTHIBAECTCS.

3.37. Hanumure nporpaMmy, NPUHUMAIONLYIO JBa apryMeHTa KO-
MAaHHOW CTPOKM, KAXKJIbIil N3 KOTOPBIX IIPEJICTABIIsIET cO0O0it Oe33HAKOBOE
1eJjIoe 9mucJIo, 3alliCaHHOe B TEKCTOBOM IIPE/ICTaBJIE€HUU B BOCBMEPUYIHON
cucreMe cumcienus. IIporpamma o/KHa HanedaTaTb CyMMYy U IIPOU3-
BEJICHHUE 3TUX YHCEJI, IIPEJICTaBJICHHbIC B BOCBMEPUYHOII CHUCTEMe; eCIIn
apryMeHTOB HE J[Ba, 3aBEPIINTDH BBIIIOJHECHUE HEYCIEITHO, HUYero He Ire-
qaTad.

3.38. Hanmmmure nporpaMmy, KOTOpas MOJydaeT TPU apryMeHTa, KO-
MAaHIHOU CTPOKH. IlepBhIit 1 BTOPOI COCTOST KaXKIBIIT POBHO M3 OJIHOTO
cuMBoJia (U pbl WM 3arVIaBHOM JATUHCKON OYKBBI) M 3a/IaI0T OCHOBa-
Hug cucreM cauciaenust (or 2 10 35): «2» — aBoumdHasi, «3» — TPOUY-
Had, ..., «9» — JIeBATUYHAadA, «A» — necaruynas, «G» — IecTHaaTe-
pudnast, «Z» — cucreMa mo ocHoBanuio 35. Tperunit aprymeHT npeicras-
JisteT cobOit 3aIUCh YUCIa B IEPBO U3 JBYX CUCTEM CUUCJIEHUST; IPOTPaM-
Ma JIOJIZKHa HaledaTaThb TO Ke caMoe UHCJIO BO BTOPOH cHUCTeMe CUUC-
sennsi. Hanpumep, npu 3amycke «./prog 2 A 110011» m0/KHO OBITH
nanevaTano 51. Eciii Bcé mpaBUIbHO, TpOTPaMMa JIOJKHA, 3aBEPITATHCS
YCIEITHO, eC/TU Ke Tpu (POPMUPOBAHUK apTyYMEHTOB JIOIYIIEHA OIMIOKa
(aprymMeHTOB He TpH, IEPBbIil UM BTOPOH MMEIOT JUIMHY, OTJIHYHYIO OT
€IMHUIIBI, UM COAEPKAT HEIOIYCTUMBINA CHMBOJI, B TPETHEM apryMeHTe
HEJIONYCTUMBIH CHMBOJI) — 3aBEPIIUTHCST HEYCIEIIHO, [IPU 9TOM HHUYEro
He HalleyaTaB.

3.39. Hanwummure mporpaMmy, KOTopasi IPUHUMAET UM (aiiia depes
apryMeHT KOMAaH/IHON CTPOKH, OTKPBIBAET 3TOT (ailyl Ha YTeHNE, IUTAET
ero Gyiokamu 1o 4096 Gaiir (e 3aby/bre, 9TO NPOYUTAHO MOKET OLITH
MeHbIIle, UeM 3allPOIIEeHO0) U (B IIPEJIIONOKeHNH, 9TO (hailyl TeKCTOBBII)
[IO/ICYUTHIBAET B HEM KOJIMYECTBO CTPOK. Pesysbrar mozpcuéra nameda-
TaiiTe B BOCbMEPUIHON, NeCATUIHON NN MIeCTHAAATCPUIHON CUCTEMe —
BBIOEpHUTE Ty, KOTOpasi BaM y100Hee.

3.40. Hamumure mporpamMmy, KOTOpas CBOIl MEPBBIN apryMeHT KO-
MaH/HOW CTPOKM pPacCMaTpUBaeT KakK uMsi (paiijia, a oCTajbHBIE — KaK
IIPOCTBIE CJIOBA, COCTABJISIONINE CTPOKY; IPOrpaMMa JI0JKHA chOopMuU-
pOBATh TEKCTOBBIN (aili ¢ 3aJaHHBIM UMEHEM W JIeCATb pa3 3alicaTb
B HEr0 CTPOKY, 0OPa30BaHHYIO U3 33/IAaHHBIX CJIOB. Kcim BCé B mopsizike,
[IporpaMMa JI0JPKHA 3aBEPIINTHCA YCIIEITHO, ecyin Ke (ailyl OTKPBITH He
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VAaJI0Ch HUJInU IIPOU3O0ILIa oInoKa Ipu 3alluCl B HEro, CJaeayeT 3aBep-
MINTHCA HEYCIIEIITHO.

3.41. Hanmumure mporpaMMmy, KOTOpasi IPUHUMAET depe3 apryMeHThI
KOMAHIHOI CTPOKH MMeHA NBYX (DailyioB n 4ucjo [N, 3aliCaHHOE B BOCh-
MEPUYHON, IeCATUIHON WM IIEeCTHAAIATEPUIHON CHUCTeMe — BLIOEpHUTE
Ty, KoTopas BaM yno0Hee. Ilepsrlit daitn oTkpoiiTe Ha YTeHUnEe, BTOPOil —
Ha 3anuch (IPUKAXKUTE CUCTEMe CO3aTh ITOT (hailjl, eCciiu ero emge Het, a
€CJIM OH y2Ke eCThb — COPOCUTD ero crapoe cojepkumMoe). Ecam o6oit u3
(dailjioB He OTKpoeTCsi — HalledaTaiire coobinerne 06 ommnbKe u 3aBepIim-
Te pabory Heycrenno. Bo Bropoit daiin 3anummure mepsbie N 0aliTOB U3
mepBoro daitia. Yrenue BoimoaHsiiTe 6yiokamu 1o 4096 GaiiT; He 3a0y1b-
Te, YTO IPOYUTAHO MOYKET OBITh MEHbIIE, YeM 3aIIPOIIEHO. 3aIlUChIBATE
KaXKJIbIi Pa3 CTOJBKO, CKOJBKO OBLIO IIPOYUTAHO, WJIA MEHBIIE, €CJIU B
[IPOTUBHOM CJIydae OyIeT mpeBbIeHo qucao N.

3.42. HamumuTe mporpamMmy, KOTOpas IUTAeT U3 MOTOKA CTAHIAPT-
HOTO BBOJIA CTPOKH, ITOKa He HACTYIIUT CUTYAIUs «KOHerl (aitiay, u mo
OKOHYaHUM PaboThl popMupyeT GuHapHBI (He TeKCTOBbI!) hails ¢ nme-
HeM «result.daty, B KOTOPBIi 3aIIUCHIBACT TPHU IETHIPEXOANTHBIX 1IEJTBIX
quciia: 001Iee KOJUIEeCTBO MPOIUTAHHBIX CTPOK, MX CYMMAapPHYIO JJITUHY U
JJIMHY CaMOM JITMHHON U3 IMTPOYUTAHHBIX CTPOK.

3.43. Hanmummure mporpaMmy, KOTopas depe3 IepBbIil apryMeHT KO-
MaHJIHON CTPOKU II0JIydaeT TEKCTOBOE IIpeJICTaBJIEHUE YUCTIa B JIECATHY-
HOII cUCTeMe CUUCJ/ICHUd U nedaraeT cJIOBO «0K», ecyii 3TO 4YUCJI0 JIeJIUTCA
6e3 ocTaTka Ha TPH, B MPOTHBHOM CJIydae HAYEro He IMedaraeT. Jucjo
MOKET OBITH CTOJIb OOJILIINM, YTO HE IMOMECTUTCA HU B 32-OUTHOE, HU B
64-6uTHOE 11€JI0€.

IInaByyasi apudmeruka

Mpwn cospaHun nognporpaMm, UMeOLMX Aeno ¢ apudMeTnKoi
nnaeatoweli Toukun, cyuTanTe, 4to pernctpol EAX, ECX, EDX, a
TaKXKe BECb CTEK PErvCTPOB COMPOLLECCOPa HAXOAATCS B BalleM
PacropsKeHNUUN; €CAN 3TOrO HEAOCTaTOYHO, WUCMOJNb3YyiATe CTe-
KoByto namsaTb. [lpowie Bcero bymet cbpocuTb conpoueccop B
«4MCTOE» COCTOsHME KoMmaHgoii finit (cm. §3.8.9), npu Heob-
XOAUMOCTYW MPefBapuTESbHO COXPaHWUB B JIOKANbHOW NepemMeH-
Holi (B NokanbHOW obnacTu crekoBoro pelima) 4Yucna, nepe-
AaHHblE BaM Y4Epe3 perncTpbl conpoueccopa (ecnu takue napa-
MeTpbI npegnosaratoTcs). Ecan Bbl npoBoanTe Hekne pacHéTsl u
BaM TpebyeTcsi BbI3BaTb TaKyto MOAMNPOrpamMMy, COXpaHUTe CO-
CTOsIHME compoLueccopa KomaHfoli fsave, a korga Bbl3BaHHast
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nognporpaMMa 3aeepluimnT paboTy, BOCCTaHOBMTE €ro KOMaHZol
frstor.

3agayu sToro naparpada JoBoNbHO Tpygoémku. B npuHumne
Bbl MOXETE UX MPONyCTUTb, 0COBEHHO ecnu y Bac npobiemMbl co
CBODOAHBLIM BPEMEHEM: OMbIT, KOTOPbLIA MOryT AaTb 3TW 3aja-
4n, BECbMa JIODOMbLITEH, HO, HAfO MPU3HATb, COBEPLUEHHO HE
KPUTUYEH N5 NOCTVXXKEHUS NOC/EAYIOWEro MaTepmana.

He cnuwkom pacctpauBaiitech, ecnn ¢ 3agadamu 3TOro napa-
rpacpa Hudero He nonyuntcsi. OHM peasibHO MO3roJIOMHbI; BPO-
4YeM, B 3TOM CJly4ae Mbl HaCTOSITENILHO MOCOBETYEM BEPHYTb-
CS K HUM MO34Hee U, Kak roBOPST MCUXONOMU, «3aKpbiTb re-
WTasbT» — KOrga Bbl HakonuTe DOJbLIE OMbITA, CNPAaBUTLCS C
STUMK 33a4aMy OKa>KETCS MPoLLe.

3.44*. Hanmmwure moamporpaMmy, KOTOPasi MOJy9YaeT YUCI0 C ILIa-
BalOIell TOUKOll Yepe3 BEPIIMHY CTeKa PEruCTPOB comporeccopa (T. e. Ha
MOMEHT Ie€pPEeIavdn yIIPaBJIEHNUs] STOH MOAIPOrPAMME UHCJIO HAXOIUTCSA B
STO), uepe3 perucrp EAX mosiydaer ajpec o0JIacTu HAMSTH, Y€pe3 pe-
ructp ECX — aymmHy 3T0it obnactu mamsitu B Oaditax. Ilommporpamma
JIOJIZKHA ITOCTPOUTH B yKA3aHHOM 06JIaCTU IAMSATH CTPOKOBOE IIPeICTaB-
JIeHUEe TEePeJaHHOrO YHCJa B BHUJE JNECATUYIHON Npodu; MO3UINUs KOHIIA
CTPOKU JTOJI2KHA OBITH 0003HAYEHA HYJIEBBIM OaiiToM. JlecaTudHbie 3HAKHT
110CJIe TOYKY CTPOITE /10 TeX 0P, ITOKa He 3aKOHYUTCSI BbIJIEJIEHHAS BAM
namATh (He 3a0bIBaiiTe, YTO B KOHIE HYy?KHO OCTABUTH OIUH OaiiT, 4To0bI
3alMCaTh B HEr0 OMPAHUIUTESIbHDIA HOJIb); 3aBEPIIUTH PabOTy DAHbIIE
MOXKHO JIMIIIb B TOM CJIy4ae, eCJIi COBEPIIEHHO TOYHO BCE OCTAJIbHBIE J1e-
CATUYHBbIE 3HAKU OyJyT HynsaMu. Eciu B OTBEIEHHYIO IAMATH HE IIOMe-
[IAeTCsl NAKe [eJiasl 9aCTh 9ucia (¢ y46ToM OrpaHuYUBAIONIErO HYJIEBOIO
GaiiTa), B 3HAK OMUOKM CJeIaliTe CTPOKY «ILYCTOH», T. €. 3alUIIUTe HOJIb
B caMBblii TTepBBIi 6T mTepeaHHoONl 00JIACTU TTAMSITH.

ITepen BozBpaToM ympasienus 3anecutre B EAX obmryro myury cdop-
MUPOBAHHOI CTPOKU 6e3 yuéma 02panuyuealou,e2o nyaeozo batima (Ta-
KUM 00pa30M, 3HadeHMe, KOTOpOe Bbl BOo3Bpalmaere 4yepes EAX, Bcerma
Gyaer X0oTs Obl HA €JAUHUILY MEHbIe 3HAYEHUs, [I0JIyYeHHOro Yepe3 ECX).

O6st3aTeIbHO TPOBEPHTE PabOTy Balleil MOAIPOrPaMMbBI HA Pa3JIHd-
HBIX YHCJIaX; JJIsl 9TOr0 C(POPMUPOBAHHYIO ITOJIPOIPAMMOII CTPOKY CJie-
JlyeT HAIEYATaTh, KAK, HAIPUMED, 9TO JIeJaIoch B §3.7.2.

3.45*. Hanumure mporpaMmy, KOTOpas IOJIy9YaeT B KAYeCTBE apry-
MEHTOB KOMAHJIHOI CTPOKHM TEKCTOBOE IPEJCTABJICHNE dmcesl B (opme
JIECSITUYHBIX JIpobeil n medaraer ux cymmy. Jljast sToro Hanuimmre mos-
nporpammy, KoTopas mosydaer (Haupumep, depes EAX) ajpec CTpPOKH,
coJtepIKaIieil IecaTUIHyI0 Apobb, u Bo3BpamaeT depe3 STO mosydeHHoe
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U3 TOTO MPEJICTABJICHUST YucyI0. I mevaTn 1uc/ia BOCIoIb3yHTech Ha-
paboTKaMu U3 peIeHus MPEIbIIyIIeil 3a1adn.

3.46*. Harmmummure mporpamMmy, KOTOpast depe3 apryMeHThl KOMAaHTHON
CTPOKH, KOTOPBIX JIOJI?KHO OBITH POBHO TPH, MOJIy4YaeT Tpu Koddduiimen-
Ta KBAJPATHOIO YDABHEHUS U PEIaeT ero (B JeHCTBUTEIHHBIX YUC/IAX;
ecim JIeHCTBUTENBHBIX KODHEH Het, cieyer Hanedararh «No roots»).

3.47*. BepHuTech K YCJIOBUAM 3aJa49u 3.27 W HAIUIITUTE aHAJOTHI-
HYIO IPOrPAMMY-KaJILKYJISATOD JIJIs YHCEeJI C IJIABAIOIIEN TOYKOI.

3.48"*. Bepuurecs K 3agadam 2.50, 2.51 u3 wactu, nocsaménnoit [lac-

Kaio (cM. cTp. 31), M TIONBITARTECH HAIIMCATD AHAJIOTUIHBIE TIPOTPAMMBI
Ha sA3bIKe acceMbJiepa.



K gactn 4 «mporpamMmmmupoBaHue

Ha a3bIKe Cuy

O3HakoMUTeJbHBbIE 3aJa9n

4.01. Yemy paBHbI cieiyiomiue BbipaxkeHns! OTBeT 3allUIINTE B JIe-
CITUYHOI cUCTeMe.
a) 27 + 3 b)3 + ’a’ ¢)Z’-°X> d)’ > * 10 e)’\n’ * 4
fy17 / 5 g)17 %5 h)17 / 15 i) !25 j) 'o
k) 23 >> 3 1) 156 << 3 m) ~35 n) ~(-47) 0)21 ~ 15
p)21 & 10 q)21 & 10 r)21 || 7 s)21 | 7 t) 262 & ~15

4.02. amo omnmcanue:
enum en25 { alpha = 25, beta, gamma = beta * 10, delta };

KakoBo guciienHoe 3navenue ujeHTugukaropa delta?

4.03. Ilepemennas i mmeer Tum int u comep:kuT ducao 493. Yro Oy-
JIeT HAIleYaTaHO B pe3ysbTaTe CJeAYIONero Bbi3oBa printf? 3amnuceiBas
oTBeT, 0003HAYbTE TTPODEJIBI CUMBOJIOM < ;.

printf("%d:%6d:%-6d4:%06d:%7.5d:%x:%X\n", i, i, i, i, i, i, 1);

4.04. Ykazareyqb str Tana char* cojep:Kurt ajpec cTpoku "Hello"
Yro nameuaraer printf npu ciemyronmux obpamtenusx K Heii? IIpobesbr
0003HAYbTE CUMBOJIOM | j».

a) printf("%3s", str);
b) printf("%8s", str);
¢) printf("%-8s", str);
d) printf("%3.4s", str);
e) printf("%6.4s", str);
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4.05. Hanummure dynkimio get_and_zero, KOTOpas KaKAM-TO CIIOCO-
GoM Tosryuaer Ha BXoJ, (Yepe3 napamerp) IeJIOYNCIICHHYIO IIEPEMEHHYIO,
B 9Ty ITEPEMEHHYIO 3aHOCUT HOJIb, & TO IUCJIO, KOTOPOE B IEPEeMEHHON Ha-
XOMJIOCH PAHbIIE, BO3BPAIAET B KATECTBE CBOETO 3HaUYeHusI. Kak HyKHO
OyIeT BBI3BIBATH 3Ty (DYHKIUIO?!

4.06. Hammmmmnre byHKIMIO put_sum, KOTOpas MOJIydaeT depe3 mapa-
MeTpBI TPH II€JIOUNCIIEHHBIE IIepEMEHHbBIE, BBITUCISIET CYMMY UX 3Hade-
HUI1, 32HOCUT IOJIYI€HHYIO CYMMY BO BCE TPU IIepeMeHHbIE I BO3BPAIIIAET
eé Ke B KadeCTBe CBOEr'0 3HAUEHUS.

4.07. Hanumure GyHKINIO, KOTOPas MOIyJIaeT Ha BXOJ a/Ipec Hada-
JIa TEKCTOBOW CTPOKHU M BO3BPAIAET B KAUECTBE 3HAYEHUs] KOJMIECTBO
po6eJIoB B 9TOI CTPOKE.

4.08*. Bepuurech K peIIeHUIO TMPEABIIYINEH 3a1adu; €CAu OHO HUC-
[I0JIb3YeT ITUKJI, HAITUIIATE aJbTEPHATUBHOE PElleHIe, HCII0JIb3YIOIee pe-
KYPCHUIO U He MPUMEHSIOIee HUKAKUX IMKJIOB; €CJIA YK€ Ballle MCXOIHOe
peleHue ObLIO PEKYPCUBHBIM, HALIUIIMTE UTEPATUBHOE Delnenue (T.e. ¢
IUKJIOM U 0e3 npuMmeHeHus pexypcuu). Kak Bbl cuuraere, B 4éM, IIpu
Bcell ero Kkpacore, cOCTOUT (DyHIAMEHTAJIBHBIN HEJOCTATOK PEKYPCUBHO-
ro pereHus?

4.09. Bepuurech K 3agagam 2.19-2.21 (cMm. cTp. 22) u mepenuimure
ux pemenus Ha Cu, Ipu 3TOM U3 OMOIUOTEUHBIX (DYHKIMIA UCIOJb3Yii-
Te TOJIbKO getchar, putchar u printf; nukia B Kaxk10#l U3 mporpamMm
JIOJ2KEH OBITH POBHO OJIMH, M €0 3ar0JIOBOK CJIEJYET C/e/IaTh TAKUM:

while((c = getchar()) !'= EOF) {

4.10. HanmumuTe mporpamMmy, KOTOpasl mevaTaeT CBOU apryMEHTHI KO-
MAaHJHOH CTPOKH, KPOME Te€X, KOTOPble HAYMHAIOTCA C CUMBOJIA «-».

Anamu3 cTpok

B cnegytowmx 3agavax apryMeHTbl KOMaHAHOW CTPOKM UCMOSb-
3YIOTCSl KaK UCTOYHMK aHa/n3UpyeMbix CTPOK, HTODbl HE BBO-
OUTb UX C KJaBUATypbl.

4.11. Bepuurecs K 3amauam 2.22 u 2.23 (cM.crp.24) u Hamummre
Takue ke nporpammbl Ha Cu, UCMONIB3ysl 6ubAMOTEeYHbIe (DYyHKIIUN
TOJIBKO JJIsSI BBIBOJAA (B YaCTHOCTH, He HPUMEHsS HUKAKUX (DYHKIMIT
U3 3aroJoBovHNKa string.h). Hecmorpst Ha HEGOIBIION 00bEM KaXKIOI
U3 IPOrPaMM, CTapaifiTeChb MAKCHMAJIBbHO IIPHUMEHSTH BCIIOMOIaTe/IbHbIE
dyHKIUU. YYTHTE, 9TO UX IPUMEHEHHE OCMBICJICHHO B Ka2/c00( U3 ITUX
3a/at, TaK ITO, €CJIU BbI HAIMCAJIN XOTsI OBl OIHY U3 yKA3aHbBIX IIPOIPAMM
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IIEeJINKOM B beHKI_LI/II/I main — BHI JeJiaeTre (l)yH;[‘aMeHTaﬂbHyIO OH_II/I6Ky B
IIOAXO0/ie K CO3JaHUIO IIPOrpaMMHOI'O KO/Ia.

4.12. Hanumure (GpyHKINIO, KOTOpas B 3aJ[aHHOW CTPOKE HAXOIUT
[IepBOE BXOXKJICHUE 3aJ[aHHOMN IOJICTPOKHU U, €CJIM TAKOBOE ODHAPYIKEHO,
BO3Bpamaer adpec (He MHIEKC B MacCUBE, a MMEHHO ajpec!) HadaJia moj-
CTPOKHU B CTPOKE, €CJIM 2K€ 3aJ[aHHAasl MOJCTPOKA He OOHApYKeHa — BO3-
BpamtaeT NULL.

Ucnonp3ys a1y ByHKIINIO, HAIHUIINATE IPOrPAMMY, KOTOpPas ITPUHU-
MaeT Ha BXOJ [IPOU3BOJIbHOE (HE MEeHee OJIHOTO) KOJMYECTBO apryMeHTOB
KOMAHJTHOW CTPOKU, IEPBBIl M3 HUX PACCMATPUBAET KaK IOJCTPOKY, U
[I€YATAET:

a) Te W3 OCTABIINXCA apTyMEHTOB, KOTOPBIE COMlEpKAT B cebe 3Ty TOf-
cTpOKyY (KaxKpblil Ha OTHEIHHON CTPOKE);

b) [Ist KaxKI0r0 U3 apryMEeHTOB, COJEPIKAIUX B cebe MOJCTPOKY — CaM
3TOT apr'yMeHT U KOJINYECTBO BXOXKJIEHUN B HEr'0 YKa3aHHOU IIOJCTPO-
KI.

O6paTuTe BHUMaHWE, 9TO HAIMCAHHONW BaMu (PYHKIIUH, €CJIU OHA COOT-
BETCTBYeT crernuduKanum, docmamoyHo Jjis PereHust 00OuX IIYHKTOB
3aJa49d, B TOM CMbBICJIE YTO HUKAKON JOIIOJHUTEIbHBIA AHAJN3 CTPOK
37ech He HyzKEeH, MOXKHO BOOOIIE He 00paImaThbCa K 3JIEMEHTAM CTPOK
HU HAIIPAMYIO, HU KaK-TO €III¢, KpOMe KaK 9epe3 HAIUCAHHYIO (DYHKIHIIO.

4.13. PaccmorpuMm OECKOHEYHYIO IIOCJIEIOBATEIbHOCTD CHMBOJIOB
Sk(k =1,2,...), Koropas cocrouT u3 HU@P NeCATUIHON 3alUCU KBa/JI-
paToOB HATYpaJbHBIX YHCET, MEXKJy COOON HUYEeM He pa3JeJEéHHDBIX; B
YaCTHOCTH, MIEPBBIC JIBAJIIIATH CUMBOJIOB B 9TOU TOCJIEIOBATEILHOCTH Ta-
kue: 14916253649648110012 (mecarnunas 3amuch ducen 1, 4, 9, 16, 25,
36, 49, 64, 81, 100 u nepsbie ape mudpsr or 121). O6parure BHEUMA-
HUe, 9TO HOMEPA B IOCJIEI0BATEIHHOCTA IPUHA/JIEYXKAT OTIEIHHBIM CHM-
BosaM (tmdpam), a He KaXKIOMy UHCILy IEJUKOM; CKaxKkeM, Sq — 3TO
cuMBosl 1, a S5 — cumBosI 6 (BMecTe OOpasyolue JeCATUIHOE IIPEI-
craBjierne 4ncia 16). Hamummure nporpammy, KOTOpasi IPUHUMAET de-
pe3 apryMeHThl KOMAaHJHON CTPOKH JBa HATYpPaJbHBIX uncia N u M
U BbLIAET (B BHJE OJHON CTPOKHU) YJIEHBI [OCJIEI0BATEIbHOCTH Sk, Ha-
qnHas ¢ Sy, 3akaHumBas Spy;. Hampumep, mpu 3amycke ¢ mapamerpa-
Mu 10 16 josKkHA ObITH HalleYaTaHa CTPOKa «4964811» (310 72, 82, 92
U eJUHAYKa OT 102); npu napamerpax 150 175 jokHa OBITH BBIIAHA
cTpoka «24012500260127042809291630». Cunraiite, YTO pa3psiIHOCTH
qucia Tuna long long BaM IPHU BBIYUCIEHHUAX OyJI€T JTOCTATOYHO.

4.14*. Hamumure GyHKIINIO, KOTOPas MOJIYyJaeT aJIpec CTPOKHU U yiIa-
JIZET U3 ITOH CTPOKU (UPSIMO Ha MeCTe, TO €CThb He CO3JaBas HUKAKUX
Komuii) Bce npobesibl. 3aja4a PenaeTcs 3a OJUMH IIPOXO/I.
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yKaBaTe.TII/I n JnHaMMn4YeCKad IaMdaTb
4.15. Ectb cieayionine OMUCAHWS:

double m[] = { 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 };
double *p = &m[2];

Kakoit Tunt umeer Boipakenue * (p+1) u gemy oHO paBHO? A Kak HaCUET
BoIpaxkerus 3[p]?

4.16. Kakoil Tun nmeer BbIpaykeHue *"A" 1 4eMy OHO PaBHO?

4.17. Hamumure QyHKIMIO, KOTOPAsT:

a) HoJlydaer depe3 lapaMeTpbl aJipec Hadasia MACCUBA JEMEHTOB THUIIA
int ¥ ero JYIMHy, CTPOUT CIIUCOK U3 TEX K€ YUCENI U BO3ZBPAIIAET aj[pec
[IEPBOTO 3JIEMEHTA TIOCTPOEHHOTO CIIACKA;

b) mosyvaeT eMHCTBEHHBIM IAPAMETPOM aJIPeC TIEPBOTO JIEMEHTa CIIIC-
Ka TEJIBIX 9HCEeJI, 3aTeM CO3JIaéT B IaMsITU MACCUB Ha OJUH JIEMEHT
6oJIbIITe, YeM OBLIO 3JIEMEHTOB B CIIUCKE, B €10 CAMBIN TIEPBBII 9JIEMEHT
(rot, uTo UMeer uHIEKC 0) 3AHOCUT JJIMHY CHHCKA, B OCTAJIbLHBIE DJIe-
MEHTBI — 3HAYEHUS U3 3BEHbEB CIIUCKA, ¥ BO3BPAIIAET aJpec HAIA/Ia
MacCCHBa.

C‘{I/IT&f/iTG, YTO 3BEHbd CIIMCKa MMEIOT THUII

struct item {
int x;
struct item *next;

};

Ecyn Bame pemenne (B KaxKJOM U3 IIyHKTOB 331441 ) UCIOJIL3YET IUKII,
oNpoOyHiTe C/IeIaTh eIé OJIHO pelleHre, Ha 3TOT pa3 6e3 IUKJIOB, [PHU-
MeHsisl TOJIBKO peKypcuio. VI Haob0poT, ecin BBl cpa3y HAIMCATIN PEKYD-
CHUBHOE pelreHne, 00sA3aTeIbHO CleIaliTe TaKyKe U UTepPaTuBHOEe, Oe3 pe-
KypCHH.

4.18. Bepuurecs k 3agadam 2.40-2.44 (cM. cTp. 28) u HanuImmuTe aHa-
Jorn4sble nporpamMmbl Ha Cu, MCHONIB3YsI CHECKH. 32 HEMMEHHEeM THIIa
longint ucnosb3yiiTe Tui long.

4.19. Hanummre mporpamMMy, KOTOpas YUTAaeT U3 MOTOKA CTAHIAPT-
HOT'O BBOJIA C IIOMOIIBI0 (pyHKIUU scanf Iiejible YUC/a J0 TeX 0P, [T0Ka
HEe BO3HUKHET CUTyalus <«KoHell (dbaiias; Iocje 3Toro nedaraer (B mIpo-
U3BOJILHOM TIOPSIZIKE — BBIGEpUTE TOT, 9TO BaM GOJbIle yI00eH) Te napbl
Cpeny BBEAEHHBIX UMCEJ, KOTOPbIE, BCTPETUBIINCH B MOJIH30BATETHCKOM
BBOJIE IIOAPSJ, I[P 3TOM OTJIMYAJNCH APyr OT Apyra He OoJjiee 4eM Ha
siTh. JIjisi XpaHeHusT YUCesT UCIOJIb3YHTe CIUCOK.
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B crnegytowumx 3agavax BO3AEPXKUTECH OT MNPUMEHEHUSN
dyHkuumn realloc, gaxe ecnu 3Haete o Hei! Jns nsmere-
HUS pa3Mepa MacCuBa BCerga CO3[aBaiiTe MacCuB HOBOTO pas-
Mepa, KONUpyinTe B HErO AaHHble U3 CTAapOro, Mocje Yero JinK-
BUAVPYITE CTapbIii.

4.20. Hamwumunre mnporpaMMbl, OTBeYalOIIe YCJIOBUAM 33134
2.42-2.44, ucnoyib3ysd B 3TOT Pa3 MACCHUBLI CHMBOJIOB, yBEJIMYUBas IO
Mepe HaJI0OHOCTH WX Pa3Mep.

4.21. PeanuzyiiTe abcTpakimio creka ducest Tuia double, UCTIOIB3Ys
B Ka4eCTBE Peau3allii MaCCUB, pa3Mep KOTOpOoro (IIpu UCYepIaHuu CBO-
6oaHOrO MecTa) yBejmduBaercs Basoe. s sroro mHanuimure GyHKIMN
stackdbl_init, stackdbl_destroy, stackdbl_push, stackdbl_pop u
stackdbl_empty COOTBETCTBEHHO IS MHUIMAJIU3AINN CTEKA, OCBODOXK-
JeHUs ITaMsITU OT CTeKa, 3aHECEeHUs YHCJia B CTeK, U3BJICUEHUs UUCIa U3
CTeKa U IPOBEPKHM, He IIyCT JIK CTEK. Bce mepeMeHHble, HyKHBIE Jjist 00-
CJIy)KUBaHUS CTEKa, OObEINHATE B CTPYKTYPY, & B (DyHKIINHU TIeperaBaiite
aJipec 3TOI CTPYKTYPBHI.

4.22*. Bepuurech k 3amade 2.45 (cm.crp.30). Ecaum Bbl pemmwin
eé, mepermmmTe pemenne Ha CuH; eciim He pemanum — BO3MOXKHO, Te-
nepb (C BBICOTHI OIBITA, TOJYIEHHOTO y2Ke mocye paboTer ¢ Ilackasem)
KPaCHO-YEPHBIE JIEPEBbs BaM IIOKOPATCS; TIONpobyiiTe!

BbIiCOKOYypPOBHEBBIIT BBO/I-BBIBO/I,

4.23. Hamnmmre Ha Cu ¢ ncnosb3oBanneM (GyHKINH BBICOKOYPOB-
HEBOT'O BBOJA-BBIBOJA IIPOIPAMMBI, COOTBETCTBYIONINE YCJIOBHAM 34144
2.46-2.49 (cwm. crp. 30).

4.24. Hammmure na Cu mporpaMmy, COOTBETCTBYIOILYIO YCJIOBUSIM
sagaun 2.52 (cM. crp. 31). st XpaHEHUs! CTPOK HUCIOJIb3yHTE MACCHUBBI,
U3MEHsIsST UX pa3Mepbl 0 Mepe HaJIOOHOCTH.

ITonHO3KpaHHbBIE ITTPOrPAMMBI

4.25. C ucnosb3oBanneM 6ubmorekn ncurses rnepenumure Ha Cu
perrerus 3a1a4 2.26-2.30 (cM. crp. 2.26). B Tex 3amauax, /e 3T0 HyXKHO,
JUIS 3aJ]aHUsT 33JIepKeK npuMensiiite GpyHkimio usleep (eé eauHCTBEH-
HBII TapaMeTp 3aJa6T BeJTMINHY 3aJ€P2KKU B MUJIJTUOHHBIX JIOJISX CEKYH-
JIbI U He MOXKeT [IPEBBIIIATh 110 CBOEMY 3HAYEHMIO MUJIJIMOH ). Bee 3ana4n
73 YKA3aHHBIX II€PENUCHIBATH HE 0053aTeIbHO, BHIOMpANTe Te, YTO BaM
60JIbIIIE HPABATCS; €CJIM BbI II0YYBCTBYETE OIIPEIEJIEHHYIO YBEDEHHOCTD B
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paboTe ¢ ncurses, MOYXKETe COKOHOMUTDH BPEMs U OCTABIINECS 33]Ia9H He
pelaTh.

4.26. Hanummure Ha Cu ¢ UCIOJIB30BaHUEM NCUrses IPOrpaMMy, CO-
OTBETCTBYIOINIYIO YCJIOBUAM 3a1a4u 2.32 (cM. ¢Tp. 26), IPU ITOM JJIsT CMe-
HBI IIBETOB MCHOJIb3YHTe M3MEHEHHE COJEPKaHUs I[BETOBOU IIapbl, YTO
IIO3BOJIUT HE BBIBOJUTH KaKJBI pa3 caMU CHMBOJIBI.

4.27*. Hanummre nporpaMmMy, KOTOpasi IPUHUMAET Ha BXOZ, OT JIBYX
J0 CTa MapaMeTpOB KOMAHIHON CTPOKM, PacCMaTPUBACT UX KaK TEKCT
MIYHKTOB MEHIO, BBIBOIUT HA OUUIIEHHOM JIJIS 9TOTO IKPAHE BEPTUKAIb-
HO€ MEHIO M3 YKA3aHHDLIX MMYHKTOB, MPUIEM, €CJIM KOJIUIECTBA CTPOK HA
9KpaHe He XBATAET, BHIBOIUT CTOJIBKO IIYHKTOB, CKOJIBKO IIOMENIAeTCsl Ha,
9KpaH, HO B JIaJIbHEMIIIeM IPU HEOOXOAMMOCTH OCYIIECTBIISIET CKPOJLJIIHT,
[TO3BOJIsis, TAKUM 00pPa30M, BBIOpATH JI000H U3 IMyHKTOB. Kcin myHKTOB
MEHbBIIIe, JeM CTPOK Ha IKpaHe — IEHTPUPYHTEe MEHIO IO BePTHKAJIM.
Iocste crapra nporpaMmbl HoACBeYUBaeTCs (CMeHOM 1BeTa (POHA) caMblil
MepPBBIit U3 TYHKTOB, JIajiee KJIABUIIN «CTPEJIKA BBEPX» U «CTPEJIKA BHUA3»
COOTBETCTBYOIIUM 00pPA30M MEHSIOT BHIODAHHBINA MYHKT (IpH HEOOXOM-
MOCTH — €O CKPOJLIMHIOM ), Kyiasuinu Enter u Escape 3asepiiaior pabory
nporpamMMbl. [IporpaMma JoKHA 3aBEPIIATHCS ¢ KOJOM 0, ecm ObLIa
HazkaTa KJjasuia Escape, a npn Hazkatuu Enter — ¢ kogom ot 1 110 argce,
COOTBETCTBYIOIINM HOMEPY BBHIOPAHHOTO TIOJIH30BATEIEM ITyHKTa MEHIO.

HamomuuMm, 9To KOJ 3aBepIieHHs] IPeIbLIyleili KOMaHIIbl MOYKHO
y3HaTh, 1aB KoMaHIy echo $7.

CJ102KHBIE OIMNCAHUA

4.28. MaccuB arr omnmcaH CJIeIyIONIM 00pa3oM:

) int arr([245][12];

) double arr[100][10] [2];

) char arr[5][5];

) char *arr[5][5];

) struct item *arr[20][3]; (cuuraiire, 9yT0 CTpyKTYypa item onmca-
HA B TEKCTE TPOTPAMMBI DAHee);

f) struct item *arr[20];

Onnmmre YKa3aTeJb p Tak, 9TOOBI IIpuCBaBaHUEe P = arr ObBLIO KOp-
PEKTHBIM U IIPU €r'0 BBIIIOJIHEHUU HE ITPOUCXOIUJIO HpeO6pa3OBaHI/II71 TH-
II0B.

4.29. Qynknuga £ uMeeT CJIeIyIONNil 3ar0JI0BOK:

a) void £Q);;
b) int f(int t);;
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c) void *f(int x);;

d) double f(int x, const char *str);;

e) void f(double (*vecp)[3]);;

f) double (*f(int len, double (*vecp)[31))[3];.

Onummure yKasare/ib HA TaKyio (QyHKIHIO.

4.30. Kak u3BecTHO, TEKCTOBBIE CTPOKU MOYKHO YIOPSIJIOUUTH PA3HbI-
MU CIOCODAMM; CAMBIN TOMYJISIPHBIN N3 HIX — JIEKCUKOTpaduIecKuii, o
2Ke CJIOBapHBIi, HO eCTh U Jpyrue — HallpuMep, 110 BO3paCTaHUIO BCTpeda-
IONIUXCS B CTPOKAX YUCes, MU TaKOH, IIPU KOTOPOM CTPOKM OJMHAKOBOI
JITUHBI YIIOPSIJIOYMUBAIOTCS KaK B CJIOBape, HO 00Jiee KOPOTKas CTPOKA, STB-
JIstrorasicst mpepukcoM 6oJiee JUIMHHON, CTABUTCS nocae JUIMHHON. EcTh
U IpyTHe CIOCOOBI, 3/IeCh BCE 3aBUCUT OT PEIIAEMOil 3a1a9u.

[Ipeamonoxum, HEKMIT MACCUB CTPOK XPAHUTCS B IPOrPaMMe KaK Mac-
CUB yKa3aTejiefl Ha UX IEePBbIE JIEMEHTHI, TaK YUTO JJisi pabOThI C ITUM
MAaCCHUBOM IPUMEHSAIOTCH YKa3aTeJN BUIA

char **strptr;

(T.e. pabora ¢ TUM MACCUBOM ODPIaHU30BAHA TOYHO TAK K€, KAaK, Ha-
upuMep, ¢ sJeMeHTaMu KOMaHIHoi crpoku). [TorpeboBanacy dbyHkIms
JIJIsT COPTUPOBKHM TAKOI'O MACCHBA; IPU 9TOM H3BECTHO, 9TO B PA3HBIX
CUTyaIlUsiX, BOSHUKAIOIINX B OJHOW M TOI »Ke IporpaMMe, ITOJIXOIbI K
MOPSIJIKY CTPOK OyIeT OTJIUYAThCs. B CBsI3W ¢ 9TUM NPUHSITO perieHue
3a/1aBaTh IOPSAJIOK CTPOK (B CTPOrUX MATEMATHYECKUX TEPMUHAX — OTTb-
HoOweHue NopadKa Ha CMPOKAX; HAIOMHHUM, 9TO B ODIIEM CJIydae
OTHOIIIEHNE HOPsiJIKA Ha MHOXKECTBE 3aJIaéTCsl oueparyeil «MeHbIIe») ¢
TIOMOIIBIO (PYHKITUU, KOTOpast OYAET MOoJIydaTh Yepe3 ImapaMeTphl apeca
JIByX CTPOK, CDABHUBAET MX B COOTBETCTBHUM C HYKHBIM OTHOITIEHUEM I10-
pAIKa U BO3BparnaeT uctuhy (1), ecyiu mepBas CTPOKA MEHbULE BTOPOI
(T. €. IO/KHA B UTOMOBOM MaCCHBE CTOATH pabiie). OyHKIWs COPTUPOB-
Kd OyjieT IPUHUMATH TPH TapaMeTpa: ajpec Hadaja MacCHBa yKa3aTe-
Jieit, JJTMHY MacCUBa U ajpec MYHKINN, 33/1a10Meil TpedyeMblit TOPsIIOK.

Kak 6yjier BoITJIsiIeTh OlUcanue yKasare/isi Ha (OYHKIIUIO, 331101y 0
nopsitok? He 3abbiBaiite mpo moguduraTop const.

4.31. Pacmudpyiite ciieyroriye o0bsIBIEHNAS U ONUCAHNA, TIEPEBEIs
UX Ha PYCCKHUIl S3BIK; ONUIINUTE TO K€ CaMoe € UCIIOIb30BaHUEM JTUPEKTH-
BBl typedef, CHU3UB, HACKOJBKO 3TO BO3MOXKHO, TPYJHOCTb BOCIIPUATHUS.

) int *(*f(int)) [10];

) void (xfpvec[15]) (int, void (*)(int, void*), void*);
c) double (*(xrepfptr) (double(*) (double))) (double);

d) int (*(xfvecpos) [4]) (void(*) (doublex));

T ©
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4.32. 3aroyioBoK QyHKIME set_sr_func BBEIEH C MOMOIIBIO JUPEK-
TUB typedef cieyronumM 0Opa3oM:

typedef double (*d3vptr) [3];
typedef d3vptr (*search_for_vec_fptr) (d3vptr, int, double);
search_for_vec_fptr set_sr_func(int num, search_for_vec_fptr func);

Kak 6yzier BINISIeTh 3ar0JI0BOK TOM Ke (byHKIUU (C TeMU YK€ MMEHAMI
apaMeTpoB), eC/IM ero 3alucaTh 6e3 IpUMeHeHus TUPeKTUB typedef?

ITporpammbl 6e3 cTaHJIAPTHON OUOJIMOTEKHU

4.33. Bepuurech K 3amade 3.27 u nepernummure e€ perrerne Ha Cu 6e3
WCITOJIb30BaHUs OUOJIMOTEIHBIX BO3MOXKHOCTEI; It ODOPMIIEHUS TOIKHI
BXO/Ia B IIPOrpaMMy U OOEPTOK CHCTEMHBIX BLI30BOB BOCIIOJIB3yHTECH ac-
ceMOJIepHBIMI MOy IsiMU, ontmcanubIMU B §4.12. Tekcr sTnx Mofyseit He
00st3aTe/IbHO HAOUpPaTh BPYYHYIO, OHM €CTh B apXUBe IPUMEPOB K KHUI'E
«IIporpammMupoBanue: BBeJenue B npodeccuos (cM. dailipl start.asm
u calls.asm B nojgaupexropun no_libc).

4.34. B §3.6.9 pazobpan npumep Ha si3bIKe acceMbiiepa — IIporpamMmma
JUist KonupoBaHus daiina. Hamummre aHaornauyo nporpaMMy Ha, si3bi-
ke Cu 6e3 uCIoIb30BaHus CTAHIAPTHOM ONOJIMOTEKHN, BOCIIOIL30BABIINICH
acceMOJIEpHBIMUA MOJYJISIMA It ODOPMJIEHUSI TOYKH BXOZIa B IIPOIDAM-
My U ODEPTOK CHCTEMHBIX BBI30BOB; HEJOCTAIOIIME CUCTEMHBIE BBI30OBBI
JIOTIATIIATE CAMH.

OTIONABI U IIPAKTUKYM

4.35. Bepuurecs K 3amadam 2.58-2.60 u HAIUIINTE ONMCAHHBIE TaM
nporpamMbl Ha Cu ¢ ucnosib3oBanneMm oubsmoreku ncurses. He obsiza-
TEJIbHO PeaJIn30BbIBATL BCE WUI'PBI, BhIOEPUTE TE€, 9TO BaM OOJIbIlle HpPa-
BSATCH, WIN TIPUIYMAaiTe CBOIO.

4.36 (shell-TI). HamomHuM, 9TO nporpaMma, KOTOPast BEJET C MOJIb-
30BaTesIeM JIHAJIOr, ObecrednmBasi HAM BO3MOXKHOCTBH YIIPABJIEHUsT KOM-
MBIOTEPOM C TIOMOIIBI0 KOMAHIHOW CTPOKHU, HA3BIBAETCS KOMAHOIHBIM
UHMEPNPEMAMOPOM. UpE3BBIYAITHO TOJIE3HO MONMPOOOBATH HAINCATH
CBOIT COOCTBEHHBIH (KOHEYHO, OY€Hb YIPOIIEHHBIN) KOMAHIHbI HHTED-
IIPETATOp — TAKYIO IIPOTrpaMMy, KOTOpas OyJieT B IIUKJIe YUTATh U3 IIOTO-
Ka CTaHJAPTHOT'O BBOJIa CTPOKH, BBOJIMMBIE IIOJIb30BATEIEM, U, IIPOAHA~
JIN3UPOBAB OYEPETHYIO CTPOKY, BBIIIOJHATH €€ B Ka4eCcTBe KOMAaHIbl — B
GOJILITUHCTBE CJIyIAEB 9TO O3HAYAET, UTO HY2KHO 3aIIYCTUTH HEKYIO BHEIII-
HIOIO IIPOI'PaMMy C 3aJ@HHBIMU ITapaMeTpaMHU KOMAaHJ/IHONH CTPOKH H J0-
XKIAThCS e€ 3aBepinenus. BObIas 9acTh CBEJIEHNH, KOTOPDIE /IS 9TOTO
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MOTPEOYIOTCsI, M3JIOXKEHA B IIsITON YacTu «BBejeHns: B Ipodeccuios, Tak
9TO OCHOBHYIO 9aCTh KOMaHIHOI'O HHTEPIIPETATOPA MbI OCTABHUM JI0 CJie-
JIYIOIIEH YaCTU HAIIEro 3aJadHUKa; HO KOMAHIHBIA WHTEPIPETaTOp —
porpaMMa JIOBOJILHO CJIOXKHAsI, U €6 CO3JIaHue MpaBuibHee pa3ouTh HA
OTJIeJIbHBIE TAIbI, K IEPBOMY U3 KOTOPBIX BbI YK€, MOXKHO HAJIeSIThCS,
TOTOBBI.

Ilepserit sTam moapasyMeBaeT TOJBKO YTEHWE W AHAJM3 CTPOK; MHA-
9e TOBOPsi, IPOrpaMMa JOJIZKHA BCE MOJATOTOBUTH, YTOOBI MOXKHO OBLIO
BBIMIOJTHSIITH KOMAHIbI, HO CAMU KOMAHJIBI [TOKA HE 3aITyCKATh, TOCKOJb-
Ky MBI 9TOrO eIé He yMeeM. UTO 10 aHaJu3a CTPOKH, TO (haKTHIeCKH
eé HyKHO pa3bumbs MG CA06a, UCIOJB3YsI CHMBOJIBI TIpobesa u Tabysis-
MU KaK pas3jie/InTe/IbHble. FIMHCTBEHHOE «HO» TYT COCTOUT B TOM, YTO
B CJIOBaX TOXKe OBIBAIOT MPOOEJIbI, M HACTOSINNN KOMAHJIHBIN WHTEpIIpe-
TATOP, TAKOW KAK MPUBBIYHLIA HaM bash, MpeaycMaTpuBaeT HECKOJIHKO
PA3HBIX CHOCODOB Takume MPOBEesIbl B CJI0BA BCTABUTD; U3 BCEX ITUX CIIO-
cODOB MbI 3a[eiiCTBYeM TOJIBKO JIBOIHBIE KABBIYKU: BHYTPU KABBIUEK W
1poGeJ1, u TabyJIsIIUs JOJIZKHBI BOCIIPUHUMATHCS KaK [IPOCThIE CHUMBOJIBI,
HE OTJIEJISIOIINE CJIOBa, IpyT OT Jipyra. HeduérHoe KOJIMYeCTBO KaBbIYeK B
CTPOKE JOJIZKHO PACCMATPUBATHCST KAK OINMUOKA; MOC/E BBIIATHN IOJIB30-
BaTEJII0 COOTBETCTBYIOIIErO COOOIIEHUsI HY?KHO OYUCTUTH BCIO 3aHSITYIO
JUHAMIYIECKYIO TaMATh U npodosscums pabomy (1) — BcoMmHUTE, BEIb
nacrosmuii shell He 3aBepriaer ceamc pabOTHI W3-3a KaXKIOW OMMUOKN
nostb3oBaresisil Boobie 3apepiaTh paboTy Balll KOMaHIHBIN WHTEpIIpe-
TATOP JIOJIZKEH TOJIBKO B OJIHOM CJIydae: €CJIH B IIOTOKE CTaHIapPTHOIO
BBOJ[a BO3HUKJIA CUTyalus «KoHerl daitaas. Bo Bcex 0CTANBHBIX CITydasix
CJIeJTyeT MPOJI0JIZKATH YTEHUE CTPOK.

Yuarure, 9T0 CHMBOJI KABBIYKI MOYKET BCTPETUTHCS TJI€ YTOHO, B TOM
YUCJIe B CEpeJIHE CJIOBA; CaM OH B CJIOBA HE BXOJUT, OH IIPOCTO II€pe-
KJIIOYaeT PeXKUM aHAJIM3a: BOCIPUHUMATD JIU TPOOESIbI U TaOyJIsAIInd KaK
paszesuresin (OOLIMHBIA PEXKUM) WM KAK IIPOCTHIE CUMBOJIBI (PEXKUM
BHYTDHU KaBBIYEK ).

[IpounTas cTPOKY M3 CTAHJAPTHOTO MTOTOKA BBOJA, Ballla IPOrPAMMA
JIO/KHA cPOPMUPOBATH CIIMCOK CTPOK, 3JIEMEHTBI KOTOPOro Oy/IyT
coJIepzKaTh B X0/l aHaJn3a cjioBa. CIICOK CJIe/IyeT IOCTPOUTD U3 JIEMEH-
TOB-CTPYKTYD, COAEPKAIIUX JIBA TIOJIsl: YKA3aTe/b HA CTPOKY (MMeroIuit
Tun char*) u ykaszareib Ha CJIEAYIONIUH JIEMEHT CHUCKA, HAIPUMED:

struct word_item {
char *word;
struct word_item *next;

}s

B TakoMm Buzie BBeZI€HHAS MMOJIH30BATEIEM KOMAH/IA, MPAKTUIECKNA TOTOBA
K BBINIOJIHEHUIO, HO, TIOCKOJIbKY MBI €Ié He 3HaeM, KaK €€ BBIIOJHUTD,
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HOCTYIIMM IIPOIIE: HANEUAMaeM MOy IeHHbIe CI0Ba (KaxK0€e Ha OT/IeNb-
HOI CTPOKe; OyJIeT Jiydllle, eciau KayKJ0€e CJI0OBO Mbl Ha I€YaTH Ha BCs-
K0l cIydail BO3bMEM B KBaJIPATHBIE CKOOKHU, 9TOOBI OBLIO BUJIHO, €CJIH
BJPYI' y HAC B CJOBAX OKAXKYTCsl HEHY2KHbIE IIPOOEJIbI ), 3aTeM 0CBOOOIUM
BCIO 3aXBAYEHHYTO JIMHAMUYIECKYIO TTAMSITD U IPOJIOJIKUM PaboTy, TO eCTh
[MPUCTYIUM K UTEHUIO CJEIYIONel CTPOKH.

[Tepest BBOIOM O4YepeIHOl CTPOKHM BBIIANTE KAKOe-HUOY/Ih [IPUTJIAIIe-
HUEe K BBOJY, HAIIpUMeEp, CUMBOJI «>» u mpobes. Pabora ¢ Bameil mpo-
TPaAMMOIl JIOJIZKHA B UTOTE BBITJISIIETH IPUMEPHO TaK:

user@host:~$ ./shelll

> abra schwabra kadabra

[abra]

[schwabra]

[kadabra]

> abra schwabra kadabra
[abra]

[schwabra]

[kadabra]

> abra "schwabra kadabra" "foo bar"
[abra]

[schwabra kadabral

[foo bar]

> abra schw'"abra ka'"dab"ra" foo" "bar
[abra]

[schwabra kadabral

[foo bar]

> abra schwabra kadabra" foo bar
Error: unmatched quotes

> abraschwabrakadabra
[abraschwabrakadabra]

> °D

user@host:~$

O6s13aTesIbHO MPOBEPHTE CBOIO IIPOrpaMMy HAa yTE€YKHU HaMATH!
715t 9TOrO OTKpPOMTE JIBa TEPMUHAJIBHBIX OKHA TaK, 9TOOBI MOYKHO OBLIO
BUJETh WX 00a OJHOBPEMEHHO; B OJHOM W3 HUX 3AIMyCTUTE IPOTPAMMY
top. IlepekTounBIIICh B IPYroe OKHO, 3aITyCTATE TaM BAILy IPOTPAMMY
B COCTaBe IIPUMEPHO TAKOr0 KOHBeliepa (o6paTuTe BHUMAaHUE Ha AIIOCTPO-

dwt!):
yes ’abra schw"abra ka"dab"ra" foo" ‘"bar’ | ./shelll > /dev/null

Cpasy nocsie sToro Bamia nporpaMMa (B HAIleM IPUMEpPEe €€ UCIIOJIHSIe-
Mbiit aiin HasbiBaeTcs shelll) MOABUTCS B BEPXHUX CTPOUYKAX CIIHCKA,
BBIJaBaE€MOI'0 IPOrpaMMOIl top B coCeHEM OKHE; NMOJOXKINTE HECKOJIBKO
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CEeKYyH/[, U €CJIH 3a 3TO BpeMd YHUCJA, IOKa3bIBAIOIINE KOJUYECTBO 3a-
HUMAaeMOii Bamieil mporpaMMoil maMsaTu (B 0COGEHHOCTH YUCJIO B KOJIOH-
ke VIRT), He HAYHYT ILUIABHO PACTH, TO BCE, CKOpEE BCEro, B IODSIJIKE;
€CJIN 2K€ OHU JefICTBATEJIbHO CTAJA PACTH, HEME/JIEHHO MpubOeliTe Barm
KoHBeiiep HaxkarueMm Ctrl-C (MHAYe Balla HPOrPAMMA 3aIPOCTO MOXKET
COXKPAaTh BCIO JIOCTYIHYIO NAMSTh U «IIOBECUTH» CUCTEMY) U LIPUCTYIIAfi-
Te K IIONCKY — [Jie-TO B Ballleii IIporpaMMe ITaMsAThb BBIAEJIAETCS, HO He
0OCBODOXK JIAETC.

4.37. HdopaboraiiTe pemtenne 3aga4u 4.36 Tak, 9T0ObI B CJIOBO MOXKHO
OBLIO BKJIFOUYUTH CUMBOJI JBOMHON KaBbruku. JIst 3TOTO 1peycMorpuTe
eIé OJINH «CIENUAJIBHBINY CHUMBOJ — «\», KOTOPBIil OyIeT «3KpaHUpPO-
BaTh» CUMBOJI, CTOAIIUN CIEIOM 38 HUM; TAKUX «3KPAHUPYEMBIX» CHM-
BOJIOB CJIEJyeT IIPeJLyCMOTPETh JBa: CHMBOJI JIBONHON KABBIYKH U CAM
CUMBOJI «\», BeJIb €0 TOXKE MOYKeT IIOTpebOBaThCsl BBECTH B CJI0BO. Kak
pearupoBaTh, €CJIU CJIEJIOM 38 «\» B CTPOKE PacCIIo/IaraeTcsi KaKOH-To errné
CHMBOJI — TPUIyMaiiTe caMu, TOJbKO He 3aBepIiaiiTe mpu 3ToM paboTy
uporpamMumbl (yBbI, IPUXOAUTCA 00 3TOM HAIIOMUHATD ).

4.38. Cuabmure pemrenne 3amadu 4.36 BO3MOXKHOCTBIO C(HOPMUPO-
BaTh Iycroe ¢j1oBo. O6o3HadYeHneM IIyCTOrO CJI0Ba, CUMTATe 1Ba CUMBOJIA
JIBOMHBIX KABBIYEK, BCTPEYECHHBIE IIOAPST, 6HE CAOG, TO €CTh KOTIa HAKOII-
JIEHHOE CJIOBO IIyCTO, & CPa3y IOCJe 3aKPhIBAIONIEeH KABBIYKU HIET 60
pOOEILHBINA CUMBOJI, JITOO KOHEI| CTPOKHU.



K 4gactu 5 «00ObEKTHI U yCayru

OIlEpPAIMOHHON CUCTEMBbI»

Paiisibl 1 TOTOKU (YPOBEHb CHCTEMHBIX BBI3OBOB)

5.01. Hanwmmwure mporpamMmmy, KOTopasl IOJy4aeT apryMeHTOM KO-
MaHJIHOM CTPOKU nMsi dafija W, OTKPBIB €ro Ha YTEHHe, C OMOINLIO
CHCTEMHOTO BbI30Ba 1seek64 onpeenser (U medaTaeT) ero JUIMHy B 6aii-
tax. O6s3aTe/IbHO TPOBEPhTE KOPPEKTHOCTH PAbOTHI BAIIEH IIPOrPaMMbI
Ha pa3HbIxX Qaitrax.

KoHeuHo, B peanbHoili 3afaqe criefyeT st onpefaenerns pasmepa daiina sBoc-
MoNb30BaTbLCS BbI30BOM stat, Torga daiin He NpuAETcst OTKPbIBaTb, a Y3HaTb pas-
Mep MOXHO byaeT gaxke ans Takoro haiina, K KOTOPOMY HET JOCTyNa Ha YTeHue.
Bcemy cBoé Bpems!

5.02. Vcrionp3ys A1t YT€HUs W 3aICH TOJIBKO CHCTEMHBIE BBI3OBBI
(read u write), HamumMTEe OPOrpaMMy, KOTOPas KOIUPYeT CBOI MOTOK
CTaHJIAPTHOTO BBOJIA B IIOTOK CTAHIAPTHOIO BBIBOJIA, T. €. BEJIET cebst Kak
XOPOIIIO U3BECTHAS KOMaH1a cat 6e3 mapameTpoB. UTeHne u 3auch Ipo-
u3BouTe GioKaMu (HanpuMep, drenue 3anparusaiite mo 1024 uiau 4096
GaiiT; 3ammchiBaliTe BCErjia CTOJBKO, CKOJBKO mpouuTtaHo). IIposepbre
KOPPEKTHOCTb PabOThI Baleil IporpaMMbl KaK ¢ TEPMUHAJIOM, TaK U C
PA3/INIHBIMUA KOMOMHAIIMAME IIepeHallpaBjIeHuii; ocoboe BHIMaHIe 00pa-
THTE Ha COXpaHeHue paszmepa daiiia, Korma IepeHanpaBIeHbl U BBOI, U
BBIBOJI.

5.03. Harmmmmre ra Cu mporpaMmbl, COOTBETCTBYOIINE YCIOBUSIM 3a-
nag 2.53 u 2.54 (cm. crp. 32), aganTupoBanibiM K Tepmunosoruu Cu (Tep-
MUH «TUIA3UPOBAHHBII (ailyl» 3aMeHnTe TeDMUHOM «OUHADPHBIN Qailiy ).
st paboTel ¢ OuHapHbIME (BaillaMU UCIIONb3YHTE CUCTEMHDBIE BHI3OBBI,
JIJIst pabOThI ¢ TEKCTOBBIMEU — BBICOKOYPOBHEBBIN BBOJI-BBIBOJI.

5.04. Vcnonw3ys mist areHus aiiia TOJIHKO CHUCTEMHDBIE BLI3OBDI,
HAIUIINATE IPOrPAMMY, KOTOpasl MOJIyYaeT depe3 MmapamMeTp KOMAaHTHON
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crpoku uMs daifina u (B IpeanosokeHnn, 9To Gailyl TEKCTOBbIH) 10/1Cn-
THIBAET B HEM KOJIMYECTBO CTPOK. UTeHue Beerja 3amnpainpaiite 60Kkamu
(manpumep, 110 4096 Gaiir). [ToayyeHHOe KOJUIECTBO CTPOK HanevyaTaiiTe
(ucronb3yiiTe 0ObIYHBLA printf).

5.05. Hanmumure mporpamMy, KOTOpasi OJIyYaeT YeThbIpe mapaMeTpa
KOMAHHOM CTPOKU: nMs hailia, HAYAJbHYIO TTO3UINIO, JJINHY U 3HATE-
nue GaiiTa; yKa3aHHbIH (ail/l OTKPHIBAET Ha 3AIUCH W, HAUUHAS C 3aIaH-
HOI TIO3WITNH, 3AIOJHAET B 9TOM aiie OTpe30K HYKHOI JJIMHBI yKa-
3aHHBIM 0aiiToM. 3alllCh OpraHu3yiiTe TaK, YTOOBI, €CJIM YKA3aHHAS JJIU-
Ha oTpe3ka mpesbimaer 4096 0aiiT, BBHIBOI MPOM3BOIMIICS OJOKAMU TIO
4096 Gaiit, n Jyumb oxuH (mOcJeHA) BBI30B Write 3ammchiBaJ MeHb-
nie (CKOJIBKO eIé 0CTaloch). IIpoBepuTh KOPPEKTHOCTh PabOThl Baleil
IIPOrpaMMBbl MOZKHO C IIOMONIBIO YTUJIATHI hexdump.

5.06. II3Becren 09eHb IpoCcToii (M COBEPIIEHHO HE CTONKUIL K B3JIOMY,
HO ceff9ac 9TO He TaK BaXKHO) CII0coD 3amudpoBaTh JaHHbIE, UCIOJIb3Ysl
CEKPETHBIN KJIIOY: IIPOCTO IPUMEHUTH K JIAHHBIM U YKA3aHHOMY KJIIOTY
Olepanuio «MCKIrovaromee wm» (xor). HanmomMHuM Ha BesIKuii corydaii,
4qro B a3bike Cu 3Ta oneparys 0603HAMAECTCS CHUMBOJIOM «~».

Hamumure nmporpaMmMy, KoTopast OJIy9IaeT JBa MapaMeTpa KOMaH]I-
HOIt cTpoKu: uMs daiiia u Kinod (KJI0d paccMaTpUBaeTCs Kak 32-6uTHoe
6e33HAKOBOE IIeJI0€ YUCJIO), U NPAMO Ha Mecme (He co31aBas HUKAKHX
JIOTIOJIHATENHBIX (Daiiion) «3ammdpoBbiBaeT» 3aaHHbl dailr 3a1aH-
HBIM KJ1I090M. HacKoJIbKO 3T0 BO3MOXKHO, paboTy 1IPOU3BOUTE OJIOKAMHU
o 4096 Gaitr. Yurure, uro mymmHa dailia MOXKET OKa3aThCsd HE KpaTHA
qeTsIpéM Oaiiram. jmHa daiisa, ecTeCTBEHHO, He MOJKHA M3MEHUTbCS
B pe3yJibrare 3ammndpPOBKH; €Ciu BCE CAeIaTh IPABUWIBHO, 9TO HUKAK HE
YCJIOXKHAT Ballly IIPOrPaMMY.

Tlockosbky @ @ a & a = = Jyid JTO0BIX T U G, PAacIudpPOBKa IIPO-
M3BOJIUTCSI TOYHO TaK K€, KaK U 3amn@poBKa, TO €CTh HYKHO BTOPOI
pa3 IPOrHATH BAIly HTPOrPAMMY C TE€M 2K€ CAMBIM KJIIOUOM. DTO MO3-
BOJISIET IIPOBEPUTH KOPPEKTHOCTH IPOrPAMMBI: BO3BMUTE KaKONH-HUOY/Ib
daitn Gosee-meHee cepbé3HOrO pasmepa (Hampumep, dortorpaduio wm
My3bIKAJIbHBI TPEK), CO3JaiiTe ero Komuwo, «3ammdpyiites eé, ybemu-
TeCh, 4TO cojiep:kuMoe dailja Ternepb He MMeeT HUYIEro obIIero ¢ Opu-
PHHAJIOM, IOBTOPHO 3aIlyCTUTE BAIILY IPOIPAMMY U Telepb (HalpuMep, ¢
nomotnpio diff wim md5sum) ybeaurech, 9TO pe3yJbTaT PacIindpPOBKU
TOXKIECTBEHHO (GaiiT B GAlT) COBIAZAET C OPUTHHAILHBIM (halIoM.

5.07. Bepuurecs K ycioBuam 3amaa 2.55-2.57 (cm. crp. 32) u Hanu-
IUTe aHAJIOMHYHBIE IporpaMMbl Ha Cu ¢ ucmosib3oBanneM (hailjioBbIX CU-
CTEMHBIX BBI30BOB. TeKCT yCJOBU 33/1a9u 2.55 aJalTUPYHTE K PeaTusIM
Cu — 3a HeMMEHHEM aHaJIora MACKaJEBCKOro THUIA String MCrob3yiiTe
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maccuB u3 60 s;ieMenToB Tula char, Ipenoaraionuii HyaeBoit 6aiiT Ha
KOHIIE.

5.08. Hanumure mporpaMmy, KOTOpas MOJIYYIaeT Yepe3 apryMeHT KO-
MaHIHOW CTPOKU uMsi ailjia ¥, WCIOJb3yss OUOJIUOTEYHBbIE (OYHKIIH
opendir, readdir u closedir, HaXOAUT B TEKYyIleid AUPEKTOPUU U BO
BCeX €€ MOIMPEKTOPHUsSX (Dailyibl ¢ 3adaHHbBIM nMeHneM. Jlma Kaxkmoro
HaiimeHHoro aita HamedaTaiiTe ero omHoCcumesbHoe UMsl, OTCINTHIBA~
€MO€ OT TEeKYIeil JUPEKTOPUU.

5.09. Hamumure nporpaMmy, KOTOpast IOy IaeT 9epe3 apryMeHT KO-
MAaHIHON CTPOKHU mMs paiiia u, UCIOJIb3ysI BbI30BbI stat u lstat, BbI-
naér (B BHJIE TEKCTa HA aHTIMIACKOM sI3bIKe) BCe CBOficTBa aToro daiiia,
KaKue TOJIbKO BO3MOXKHO, HAUMHAs C THIA (ailia; /sl CUMBOIUIECKUX
CCBIJIOK TevaTaiiTe nHMOPMAIMIO KaK 0 CAMOU CCBhLIKe, TaK U 10 daii-
JIy, Ha KOTODBIH OHA CChbUIAETCH (eciim, KOHEYHO, TAKOBON €CTh; €CJIM ero
HerT — Hamneuaraiite cjoBo dangling).

YnpasJieHue IIpolieccaMmu

5.10. Yro MOXKeT HAIleYaTaTh CJIEIYIONasi MPOrpaMMa, €CJIU BBI30B
fork u Bce oneparm BIBOja IpoiiayT yerentao? Ilepednciure Bce Ba-
puanTbl. CunTaiiTe, 9TO BHIBOJ UIET HA TEPMUHAJ, TAK 9TO BbIIAYa CUM-
BOJIA [IEPEBO/IA CTPOKU IIPUBOJUT B BBITECHEHUIO Oydepa BHIBO/IA.

#include <stdio.h>
#include <unistd.h>
int main()
{
int pid;
printf ("start\n");
pid = fork();
if (pid == 0) {
printf("child\n");
} else {
printf ("parent\n");
}
printf("finish\n");
return O;

}

5.11. B HeKOTOPOi1 TporpaMme COJIEPYKUTCA ONMUCAHUE JIOKAJTLHOM TIe-
PEeMEeHHOI1:

int *status;

a MO3¥Ke B TEKCTe — TaKOil BHI3OB:
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wait(status);

Boubinie nepemennas status B mporpaMMe HUATJIE HE yIIOMUHAETCs. B 4ém
COCTOWT OIMMOKA ITPOrPAMMUCTA, TUCABIIEro 3Ty nporpamvy? Ha Beskwuit
cJiydail IOIEPKHEM, ITO OIMNOKa 3/1eCh COBEPIIEHHO (haTaJbHas 1 BbIIa~
ér rrybodaiiliee HEMTOHMMAHUE TTPOUCXOJIAIIETO, HO IIPU ITOM ITPOTPaMMa,
IPOHAET KOMIMJIATIAIO U Jake Oy/IeT JeiaTh BUJI, 9TO «padoOTaeT», XOTs,
KOHEYHO, paboTaTh OymeT HempaBUILHO.

Kax cyemyer ucnpaButh 3Ty mporpaMmy?

5.12. Hamummre mporpaMmy, KOTOpas IPUHAMAET IPOU3BOJIHLHOE KO-
JITIECTBO (He MeHee OJJHOIO) apryMeHTOB KOMAH/[HOH CTPOKU M PACCMAT-
pUBaeT WX KaK WMsl WM apryMEHTHI Jjis 3allyCKa BHEITHEH TPOrpaMMbI;
HAIPUMED, €CJIN Ballla IPOrpaMMa Ha3bIBAETCsl Prog U MOJIb30BATENb 3a-
IIyCTUJI €6 KOMAaHJIOM

./prog 1s -1 -R

— TO Ballla IIporpaMMa JOJI?KHA 3aIlyCTUTh IporpaMmy 1s ¢ apryMeHTaMu
-1 -R. Crenaiite Tak, 9T00BI B 3aBHCHUMOCTH OT TOTO, KaK 3aILyIeHHAS
[IporpaMMa 3aBEPIIUTCS, BAIA MPOrPaMMa IedaraJja Judo cIoBo exited
7 KOJI, 3aBepINeHus, u00 c1oBO killed m HOMEpP CHUTHAJA, KOTOPBHIM 3a-
IyIeHHas mporpaMma obL1a youTa.

5.13. Hamummre mporpamMmy, KOTOpass 9epe3 apryMeHThI KOMAaHTHON
CTPOKH IIOJIydaeT UMeHA U apIyMEeHTHI JJIsI 3allyCKa BHEITHUX IIPOrpaMM
(TPOU3BOJILHOE UX KOJMUECTBO), PA3IEJEHHbBIE TAPAMETPOM, COCTOSIIIAM
U3 JIByX CHMBOJIOB «;»; YTOOBI IIPH 3aIlyCKE KOMAaHIHBIN WHTEPIIPETATOD
HE CUHTAJI MAPAMETP < ; ;» UMEIOIUM OCOOBII CMBICT, 3aK/II0UYANTE €ero B
armocTpo@dbl, HAIIPAMED:

./prog 1s -1 / ?;;’ sleep 10 ’;;’ cat filel.txt file2.txt

Bamma nporpamMMa J0JKHA 3allyCTUTh HA OJJHOBPEMeHHOe (IapaJsiiesib-
HOE) UCIIOJIHEHHE BCE YKA3aHHBIE IPOrPAMMBI C 33JAHHBIMU apryMeHTa-
MH U HalledyaTaTb UMeEeHa TeX U3 HUX, KOTOPbIe 3aBEPIIUJIACH yCIENTHO,
TO €CTh BBI30BOM _exit ¢ mapamerpom 0. Ileuarars mmena ciemyer mo
Mepe 3aBepIeHus 3aIlyIEHHBIX TPOrPAMM. 3aKOHIUTL PAbOTy CJIelyer
cpagdy 1ocJjie 3aBeEPIEHNs IOCJIeHeNd U3 3allyIEHHbIX IIPOrpaMM, HO He
paHbIIIE.

5.14. JlomyctuMm, B Barmeil mporpaMme 3aIyCcKaeTcsi MHOTO JOTIOJTHH-
TEJLHBIX IPOIECCOB, U BbI 3HAETE, UTO HEKOTOPBIE M3 HUX yKe MOTJIU
3aBEepIIUTLCs (M IPEBPATUTHCS B 30MO1 ), HO He Bee. HyKHO yOparh Beex
«TOTOBBIX» 30MOU, HO TIPU ITOM HE OJIOKUPOBATHCS B OXKUJIAHUU TEX, KTO
emié He 3aBeprmiicsad. KakuMm (pparMeHTOM KOJIa 9TO MOYKHO CIeJIaTh?
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5.15 (shell—II). Bepuutech kK mporpamme, KOTOPYIO BBI ITHCAJIH, Pe-
mas 3agadn 4.36-4.38, u Mommudunupyiire eé Tak, ITOObI BBEIEHHBIE
[TOJTb30BATEIEM KOMAaH bl HE TIEYATAJINCH, 8 BBIIOJHSIJIACH, TO €CTh ITOOBI
Ballla IporpaMma, IIPpOYnTaB OUYepPeTHyI0 KOMaHy, 3allyCKaJla BHEITHIOIO
IIpOrpaMMy, UM KOTOPO# 3aJaHO IIEPBBIM CJIOBOM, & OCTAJbHBIC CJI0Ba
MIPEJICTABJISIIOT CODO apryMeHThl KOMAH/THOW CTPOKH.

ITockosbky mpornecc B OC Unix He MOXKET U3MEHUTH TEKYIILYIO JiU-
PEKTOPHIO dpy20omy TIPOLECCY, & TOJbKO cebe, komammy cd (TO ecTb —
OYKBAJIbHO — CHTYAIlUIO, KOI/Ia IEPBOE CJIOBO BBEIAEHHON KOMAHJBI CO-
CTOUT M3 JBYX CUMBOJIOB — «C» U «d») IPUAETCH PACCMATPUBATD KAK
0cobBIil cirydail. 3allyck BHEIHEHl MporpaMMbl 3J1eCh OECIIOJIe3€H; BMe-
CTO 9TOrO IPOBEPHTE. UTO 3aJaH POBHO ONUH mapaMerp (T.e. BBEJSHHAsI
KOMAaHJ[a COCTOUT POBHO U3 JIBYX CJIOB: COOCTBEHHO «cd» W WMEHU -
PEKTOPHHN), U CMEHUTE TEKYILYIO JUPEKTOPUIO C IIOMOIILIO CHCTEMHOIO
BBI30Ba chdir.

5.16. JlopabotaiiTe mporpaMmy, HAMMCAHHYIO TPU PEIEHUN TPEeIbI-
AyIeit 3a/1a49u, Tak, 97006l KOMaHIy cd MOYXKHO OBLIO 1aTh 6€3 mapamer-
DOB, ¥ OHA IIPU 9TOM, KAK U B «HACTOAIIEM» KOMAHIHOM UHTEPIIPETATOPE,
yCTaHABJIMBAaJA B KAYECTBE TEKYIIEHl JOMAIIHIO TUPEKTOPHUIO [T0JIH30Ba-
TeJIs.

5.17 (shell-III). Korga peus unér o pasbope Tekcra Ha dhopMasib-
HOM $I3bIKe, B OOJIBIITMHCTBE CJIyJaeB MepBOil cTajmeit Takoro pasbopa
CTAHOBUTCH AEKCUYECKUT GHAAUS3, TO €CTh Pa30UeHne TEKCTa Ha AeKCeMbl
WIN MOoKeHb; perenne 3a1a9u 4.36 MOYKHO pacCMaTPUBATh KaK IIPOCTEH-
MUl JeKCUYEeCKU aHaJIN3aTop, & TOKeHAMH 3/eCh BBICTYIIAIOT Te caMble
CJIOBa, Ha KOTOPBIE HaIlla IPOrpaMMa JIeJTUT BBEJIEHHYIO IOJIB30BATEIEM
CTPOKY.

B s3pikax nmporpaMMUpOBaHUsS HEKOTOPBIE CUMBOJIBI WX OIIPEICIEH-
HbIE [OCJIEIOBATEIHLHOCT CUMBOJIOB (KaK IIPABUJIO, KOPOTKHE — B JBa
CHMBOJI&, OYE€Hb PEJKO B TPH) BBIIEJIAIOTCS B OT/IEJIbHBIE JIEKCEMBI, JIAZKe
€CJIU UX He OTJIEJIUTH OT OCTAJIBLHOTO TeKCTa rpobesamu. TakoBbI 0OBITHO
BCEBO3MOXKHBIE CKOOKH, IIYHKTYAIMOHHBIE CUMBOJIBI BPOJIE <%, < ,» HJIH
«:», obo3HAUYECHUST apUMDMETUIECKUX OIePAIil — TaKhe Kak «+», «/»,
u 1. 1. [Ipumepamu pasmenuresieii, cocTosImuX 0oJIee I€M U3 OJTHOTO CUM-
BOJI&, CJIy2KAT 0003HAYEHUsT HEKOTOPBIX oneparuit si3bika Cu: +=, &&, ->,
a, CKaxkeM, <<= g >>= — 3TO TOT CaMbIii PEAKUU CJIy4dail pa3JeuTelIsd
u3 Tpéx cuMBoyioB. OTMeETHM, 9TO 0DO3HAYEHUs OIepanyii He OOsI3aHbI
OBbITH pazjieuTessiMu: Tak, B Ilackaje ciooBa div, mod, and, or i not
paz3/ieIuTeNsAMU He SBJISIIOTCS, BEJIb €CJIM HallUCaTh, K IIpUMepy, aandb —
910 OymeT coBceM He TO Ke camoe, 9To a and b (torga xkak B Cu a&&b
n a && b — COBEpHIEHHO OJHO M TO XK€, IIOCKOJBKY 3eCh KOHBIOHKIIIA
obo3nauena pazdeaumenem &&).
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CylIIecTBYIOT CBOM Pa3JeJUTE/] Il U BO BXOJHOM SI3bIKE KOMAHIIHOIO
UHTEpIIpeTaTopa. B HaleM yIpoménHoM MHTEPIPEeTaTOPe MOXKHO Orpa-
HAYATHCA HEDOJIBIMUM KOJUIECTBOM DPasiesuTesieil, Ho coBceM 0e3 HUX
0OONTHCH HEBO3ZMOXKHO.

Haxumém Mbr ¢ TOro, 9To cHaAOIMM HAIT KOMAHIHBIMH WHTEPIPETATOD
BO3MOYKHOCTDIO 3aITyCKa MIPOIECCOB B (PDOHOBOM PEKUME, a JIJIsT ITOT0 HAM
noTpebyercst CUMBOII «&» (aMIlepcaHt), 1 ero Hy»KHO 0(OPMUTE KaK pas-
nesmresib. 1oBOpst 60j1ee KOHKPETHO, HY?KHO, UTODBI Ballla, IIPOrpaMMa,
BCTPETUB ITOT CHMBOJI 6HE KAGbIUEK, PACCMATPUBAJIA €10 KAaK «OTIEIIb-
HOE CJIOBO» BHE BCAKOI 3aBUCHMOCTH OT TOT'O, €CTh BOKPYT HETO TPOOEIbI
WM HET, TPUIEM 3TO JIOJIKHO OBITH HEKOE «XUTPOE» CJOBO, OTIHIAIOIIE-
€csl OT IIPOCTOTO CJIOBA U3 OJJHOIO aMIlepcaHia (TaKoe MOYKHO HOJIydUTh,
€CJIA 3aKJIIOYUTH aMIIEPCAHJ] B KABBIYKHU, 8 BOKPYT KABBIYEK ITOCTABUTH
npoGestbl).

AmMmepcan o3Ha4YaeT, YTO KOMAHJY CJIEAYeT BBLIIOJHUTH <«B (POHO-
BOM PEXKHUME», TO €CTh, IIOIIPOCTY I'OBOPS, HE oHcdamb €€ 3a6EPUIEHUA —
3aIyCTUTh U «3a0BIThb», IMPOJIOIKAA IUTATH KOMAHJIbI C KJIABUATYPHI 1
BBINOJIHATD uX. Hy»KHO Oysier TOJIbKO He 3a0bITh BOBpeMsi yOpaTh 30M-
6m, Korja Takas (hOHOBash KOMaHIa BCE-Taku 3aBepriuTcs. Hacrosimue
KOMAHIHbIE WHTEPIPETATOPHI MO3BOJISAIOT BBECTH CpPa3y HECKOJIBKO KO-
MAaH/]I, Pa3/IeJINB UX aMIIEpPCAHIaMU, IIPU STOM BCE KOMAHJIbI, KPOME II0-
cJieJiHel, OY/IyT BBIMOJHATHCS B (POHOBOM pEXKHMMeE; HO 9Ta BOZMOXKHOCTH
BCE paBHO MIPUMEHSIETCS OUYEHb PEJIKO, TAK ITO MbI IIOCTYIIUM IIPOIIe: Oy-
JEeM CUHUTATb, YTO aMIEPCAHJ, JIOJIZKEH PACIIOaraThbCsd B KOHIE CTPOKH,
T. €. €CJIU TOCJIE HETO €CTh eIMé 9TO-TO, KPOMe IIPoOesIoB, OyaeM BbIIaBaTh
OIITHOKY.

Ecau nonb3oBaTesb BBET BCE TPaBUIBLHO, TO €CTh aMIIEPCAH/T, BCTPe-
YEeHHBIl BHE KABBIUEK, sIBJSIETCS B CTPOKE MOCJETHUM 3HAYAIUM CAMBO-
JIOM, TO Ballla MPOrpaMMa, JJOJ?KHA BBEJICHHYIO KOMAHJIy MUCIOJTHUTH KaK
douoByio (caM aMiiepcan]i, KOHEYHO, B TAKYI0 KOMAHJy HE BXOJUT, UC-
[OJIb3YIOTCs TOJILKO HACTOSIIME CJI0BA, PACHOJIOXKeHHbIe 10 Hero). Camo
Mo cebe 3TO Jlarke MPOoIe, UeM OOBIYHOE BBIMTOJHEHNE — IMPOCTO HE fe-
JIaTh wait, u BcE; HO caM (paKT BO3MOXKHOCTH CYIIECTBOBaHUS (DOHOBBIX
[IPOIECCOB O3HAYAET, UTO BBIMOJHEHNE KOMAaHI B 00bI4HOM DPEXKUMe, He
(bOHOBOM, CTAHOBUTCST HECKOJIBKO CJIOXKHEE, XOTsI U He CIIbHO. [lompobyii-
Te CAMU COODPA3UTDh, B U€M TYT MpobJIieMa U KaK ¢ Hell CIIPaBUTHCS, €CIN
2Ke cpas3y He JI0rajlaeTech — BOCIIONIb3YHTech YKa3aHUIMH Ha cTp. 129.

Ha Bcaknii cnyyaii oTMeTUM, YTO B MOC/ELYOWMX 3a4a4aX, NOCBSLLEHHBIX KO-
MaHAHOMY MHTEprpeTaTopy, NoTpedbytoTcs ewé pasgeautenn >, <, >>, |, ;, (,), &&
n | |. Ecnu Bbl nnaHupyeTe AOBECTM 3Ty NPOrpaMMy A0 KOHLEA — BO3MOXKHO, NMe-
€T CMbIC/1 NpPpeaycMOTpPETb BCE pPa3fe/INTENbHbIE JIEKCEMbI NPAMO ce|7|l1ac, BMeCTe
C OANHO4YHbIM amMnepcaHgoMm, l-IT06I:I 6OJ'|bLLIe HE nepefenbiBaTb Ball aHANN3aToOp
CTPOKW; NMOKa COOTBETCTBYHOLLNE BO3SMOXHOCTU HE PE€asIN30BaHbl, NPU NOSABJAEHUN
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B NOJIb30BaTENbCKOM BBOZE J10DOro U3 3Tux pasgenuteneii cnepyet rkcuposBaTb
ownbky ¢ amarHocTukoili Bpoae «Feature not implemented yet>.

IlepenanpaBiieHe BBOJa-BBIBOIA

5.18. Hanumure mporpaMmy, KOTOpasi IPUHAMAET HE MEHEE JIBYX ap-
T'YMEHTOB KOMaH/THO! CTPOKHU U PacCMaTPUBaeT IIePBbIM apryMeHT — KaK
nMs Gailsa, ocTajJbHblE — KaK UMs U apryMeHTHI JJIs 3aIlyCKa BHEII-
Hell IporpaMMBbl; HaIIpDUMED, €CJIU Ballla IIporpaMMa Ha3blBaeTCd prog u
IIOJTb30BATEb 3AILYCTUJ €€ KOMaH 0!

./prog filel.txt 1ls -1 -R

— TO 371ech nMeeTcs B Buay (paita filel.txt, BHENIHAS IporpaMMa 1s u
aprymenTsl -1 -R. 3amycrure yKa3aHHYIO BHENTHIOIO IIPOTPAMMY C yKa-
3aHHBIMHA apPryMEHTaMU TaK, ITOOBI:

a) eé cTaHJAPTHBIN BBIBOJ OBLII IIEPEHANIPABIIEH B yKa3aHHBIN (aiir (ecian
Takoro (aiijia HeT, OH JOJIZKEH OBITh CO3J[aH, €CJIU OH YKe eCTh —
[ePE3aIUCaH; €CJIU OTKPLITH (hailjl He yIaI0Ch, TOJKHA OBITH BhIIaHA
JIUATHOCTHKA, COOTBETCTBYIOIIAsI BO3HUKIILEH CATYAINN);

b) eé cranmapTHbLl BBOJ, 1161 U3 yKa3aHHOrO (aiiia (ecsiu rakoro daiiia
HET, JOJKHA OBITh 3a(PUKCUPOBaHa OIIMOKA U BBIJAHA COOTBETCTBY-
0IAsT JUATHOCTUKA);

C) CTaHJAPTHBIA BHIBOJ ObLI NEPEHAIIPABJICH B YKAa3aHHBINA daii na do-
basaenue 6 xoney (ecau daiina Her, co3ualiTe €ro, HO €CJIU OH €CTb,
HOBOE COJIEPXKUMOE JIOJIZKHO OBITH JI00aBJIEHO K CTAPOMY );

d) crargapTHBI BRIBOJ OBUI IIEpEHAIIPABIIEH B yKa3aHHBIN dailn Ha 10-
OaBJieHWE B KOHEIl, NIPUYEM €eCjI TaKoro paiiyia HeT, JOJIXKHA, ObITh
3adUKCUPOBaHa OIINOKA.

5.19 (shell-IV). BosbMmure 3a OCHOBY LIpPOrpamMMy, HAIMCAHHYIO B
COOTBETCTBUU C YCJOBUSIMHU 33Jia9u 5.17; eciu BBl €MIé He perraan eé,
MOKHO HA4YaTh C BEPCUU IMPOrPAMMBbI, HAIIMCAHHON B KAYeCTBE PEIICHUS
zagaan 5.15, a K (POHOBBIM ITPOIIECCAM BEPHYTHCS IO3/IHEE. YCJIOBUS 3a-
magn 5.17 crout X0Tsi OBl IPOYUTATH W HOHATH, O 9EM TaM UIET Pedb,
IIOCKOJIBKY TIOBTOPSITH PACCYKIEHUS O JIEKCUIECKOM aHAJIN3Ee U PA3/IEIIU-
TEJIbHBIX JIEKCEMaX MBI 3/1eCh He OyJieM.

MoudunupyiitTe Balll aHAJIA3ATOP CTPOKU TaK, YTOOBI OH BOCIIPH-
MHUMAaJI B KQUeCTBe Pa3Jie/IuTese, HAPSALY € y2Ke UMEIOITNMCI TOKEHOM
«&», TaKKe TOKEHBI «>», «<» 1 «>>». ObpaTuTe BHUMAHNE, 9TO JIOOBIE U3
9TUX CHMBOJIOB [IOJI2KHBI UMETH CIIEIUAIBHBINA CMBICI MOAbLKO 6HE KABbL-
yex, TOTJIa KaK BHYTPHU KaBbIUeK JIIOOOH CHMBOJI, KPOMe COOCTBEHHO Ka-
BBIYKHU, CIUTAETCS IIPOCTO CUMBOJIOM. Takum oOpa3om, Hampumep, ">>"
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U IIPOCTO >> — 3TO COBEPINEHHO HE OJIHO U TO kKe. Kpome Toro, >> — 310
HE TO K€ CaMoe, YTO JBa OTJEJIHHO CTOSIUX CHMBOJIA >.

Moaundurnupyiite oCTaabHYIO 9acTh IIPOrPAMMBI TaK, YTOOBI JIFOOO
U3 9TUX TOKEHOB, €CJIU II0CJI€ HEro IOCTABUTH OOBIYHOE CJIOBO (IPEIo-
JIAraeTCsl, 9TO ITO CJIOBO — uMs (ailja), IPOU3BOIII COOTBETCTBYIONIEE
[epeHalnpaBeHne: 3HaK < 03HAYAeT [IePeHaIPAaBICHIE CTAHIAPTHOTO 110~
TOKa BBOJIA Ha ITEHHUE U3 33/IAHHOTO (pailia, 3HaK > — IIepeHaIpaBIeHIe
CTaHJAPTHOrO BLIBOJIA HA 3AIUCh B 3aJaHubIi (daiin (eciu daitia ver, o
JIOJI2KEH OBITH CO3/IaH, €CJId OH €CTh — IIEPE3AllUCaH C HyJd), 3HAK >> —
[epeHanpaBieHre CTAHIAPTHOIO BbIBOJIA Ha J00aBJIEHNE B KOHEI 3a,/1aH-
Horo daitia (ecau daiiia HET, OH JTOJKEH OBITH CO3/AH).

QukcupyiiTe OIMMUOKYN B CIIy4YadAX, €CJIN:

® I0JIb30BATENb TIBITACTCA EPEHAIIPABATD OJUH U TOT K€ MOTOK JIBa
u Gojlee pa3a — JBAXKJIbl BCTPEYAECTCS OJUH U TOT K€ CUMBOJI II6-
peHaIpaBJICHUA WU B OJHONW KOMAaHJIE COYeTalOTCT > U >>;

® CJIEYIONMIA TOKEH HOC/Ie JIIOOOr0 U3 TOKEHOB <, > WU >> He siBJIsd-
eTCs IIPOCTBIM CJIOBOM (T. €. SIBJIAETCS PA3JIEIUTEIIEM );

® II0CJIE CIIEIUAIBLHBIX TOKEHOB HAOJIIOIAIOTC KAKAE-TO €IS IIPOCTHIE
CJI0Ba, KpOMe OKUJiaeMbIX (MMEH (bailIoB cpa3y nocie <, > uim >>).

Coueranus nepeHanpaBIeHuil ¢ cuMBOJIOM (DOHOBOIO peKuMa (KOTOPBIii
[O-IIPE’KHEMY JIOJIZKEH OBbITH IIOCIEHUM BO BBEIGHHON CTPOKE), & TaKKe
U MeK Ty coBOit, eCIM OHU OCMBICIIEHHBI (O/THO TIEPEHAIIPABJIEHIE HA BBOJ,
JIPyroe Ha BBIBOJ) JOJIKHBI HOPMAJILHO pabOTaTh.

CurnaJjsl

5.20. Hamumure mporpamMmy, KOTOpas MOCJE 3aIycKa BBIIAET CO00-
menue «Press Ctrl-C to quit» u mocjie 3TOro HUYEro He JiesaeT, HO U
He 3aBepinaeTcs; pu HaykaTnu Ctrl-C Boiaér coobuienne «Good bye» u
zapepiraercs. Obs13aTesIbHO yOEIUTECh C IOMOIIBIO TPOIPAMMBI tOpP, ITO
BaIlla, IPOrPaMMa BO BpPEMsT CBOETO «HHIETOHEIE/IaHnusT» He MOTPedIseT
IIPOTIECCOPHOE BPEMSI.

5.21. Hamummre mporpaMMy, KOTOpas MOCJE 3aIyCKa HAYEro BUIH-
MOrO HeE JiesiaeT, HO U He 3aBepllaeTcd, B TOM YHCJIe U IIPU HaKaTuu
Ctrl-C; npu nosydenun curtaja SIGUSR1 BBIIAET B MOTOK CTaHIApPT-
HOI'O BBIBOJI@ YHCJIO, CKOJIBKO pa3 K TEKYIIEeMY MOMEHTY II0JIb30BaTe/b
ycnen naxkarh Ctrl-C (Ha caMoM fieie — CKOJIBKO Pa3 IPUXOIUI CUTHAJ
SIGINT).

st 3aBepienmst paboOTHI MPOrpaMMbl HCHONB3yiTe Ctrl-\ wanm
ybeliTe €€ U3 APYroro TEPMUHAJIHHOIO OKHA.
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5.22. Hamumure nporpamMmMy, KOTOpas OJMH pa3 B CEKYH/IY IeYaTaeT
(6e3 nepeBojia CTPOKK) HEKOTOPBIH CUMBOJI, IIPUIEM CPa3y IOC/IE 3aIlyCKa
9TO CHMBOJI <«+», mocJie HaxkaTusi Ctrl-C (To ectb no curxasy SIGINT)
HevyaTaeMblil CHMBOJI MEHsSIETCH Ha «-», Hocae HaxkaTus Ctrl-\ (To ecrp
1o SIGQUIT) — meHsiercsi OOPATHO Ha «+», IPUYEM B 0OOUX CILydasxX Co-
OTBETCTBYIOIIUI CUMBOJI II€9aTAETCs HEMEJJIEHHO II0CJIe HAaXKaTHUsA KOM-
OMHAIINY KJIABUII, U OYepPe/IHAs CEKYH/A OTCUUTHIBACTCS C 9TOTO MOMEH-
Ta. IIpn nazkatnm Ctrl-C gBaKapl C HHTEPBAJIOM MeHee OJHON CeKyHIIbI
mporpaMMa 3aBepirnaer padoTy, IBOHHOe HaxKaTue ¢ OOIBITIM UHTEPBA-
JIOM HUKaKOro 3¢ deKTa He oKa3bIBaeT. [IjIsd OTCIeKUBaHNSA CeKYHIHOTO
UHTEepBaJia UCHOJIb3yHTe CUCTEeMHBIA BbI30B alarm u curnaj SIGALRM.

5.23. Hamumure mporpaMmy, KOTOPasi OXKHIAET ITOIH30BATEIHCKO-
I'0 BBOJIa, IIPUYEM €CJIU I10JIb30BaTe/Ib HUUEro He BBOJAUT B TeUeHUe IIsl-
TH CEKYHJI, CIIPAIUBAET [OJIb30BaTe Isl, He 3aCHYJ JIi OH (KOHKPETHBIi
TEKCT BOIPOCA MOXKeTe NpuayMarh camu). IIpu Haxkaruu Ctrl-C (cur-
HaJI SIGINT) BBIAAET MHQOPMAIIUIO O TOM, CKOJBKO CTPOK M CHMBOJIOB
yCIeJ K HaCTOAIIEMY MOMEHTY BBECTHU I10JIb30BATENb (€CIH HOJIb30Ba-
TeJIb JAaJIbIle HUYero He BBOJUT, HATh CEKYHJ, JI0 O4YepeIHOrO BOIIpoca
OTCUUTHIBAETCsI OT MOMeHTa Haxkatusi Ctrl-C). Ilpn moBTOpHOM HaXKa-
T Ctrl-C MeHee UYeM B TedeHUE IATU CEKyHJ| IporpaMmMa 3aBepInaeT
paboty. st oTcieXuBaHUs MATUCEKYHIHOTO WHTEPBAJa HCIOIb3YITe
CUCTEMHBIIT BbI30B alarm u curaaj SIGALRM.

5.24. Bepuurech K 3a7a4e 5.19 (eciu e€ em@ He permaim — TO K 3a/1a-
qe 5.17) u mepeHecure MUK «OIUCTKH OT 30MOU» B 06pabOTIMK CUTHAJIA
SIGCHLD, KaK 9TO, COODCTBEHHO MOBOPsI, U MIOJIO2KEHO JIeJIaTh. Y YTUTE, ITO
9TOT MUKJI TTOMeIaeT paboTe MUK/Ia OOBITHBIX Wait OB, KOTOPHIN BBITIOJ-
HsAETCA NPU OKNJIaHUN 3aBEPHICHUA He(i)OHOBOfI KOMaH/IbI, TaK YTO Ha
BpeMs 3TOr'0 IUKJIA cJejlyeT BO3BpalllaTh Jjid curtasjga SIGCHLD aucno-
BUIUIO TIO YMOJTIAHUIO.

Kananbl 1 KOHBeliepbl

5.25. Hanmmmure mporpaMmy, B KOTOPOH TTOPOXKIAETCS JOTIOTHATE b=
HBIl [IPOIIECC, CBA3AHHDIA HEMMEHOBAHHBIM KaHAJIOM (pipe) ¢ pojuTeib-
CKHUM TIPOIECCOM; POIUTEIHLCKUI MPOIECC IUTACT WHMOPMAIUNIO U3 Ka-
HaJIa, TOKa OHA He KOHYUTCS, W BCE MPOYUTAHHOE TYT K€ BBIJIAET B
CBO#1 CTaHJIAPTHBIN BBIBOJI; TTIOPOXKJIEHHBIN ITPOIIECC 3AIMCHIBAET B KaHAJI
HECKOJIBKO TEKCTOBBIX CTPOK (HAIPUMED, KAKOe-HUOYb CTHXOTBOPEHNE )
u 3aBepinaercsi. PoauTe/IbCKuil IPOoIece JI0JIXKeH, JIOUNTAaB BCE M3 KaHa-
JIa, JTOXKJATHC 3aBEPIIeHUs MOPOXKIEHHOTO Iporecca (Ha CaMOM JeJie
IIOPOXKIEHHBIN, CKOpee BCEro, yKe 3aBepIIuJics, HO wait cjenarh BCE



68 Sagauu

PaBHO CTOWT) M 3aKOHYATH pabory. Eciam Beé cenarh npaBuiibHO, CTPO-
KHJ, KOTOpBIE IIOPOXKJIEHHBIN IIPOIlecC IepeaBajl B KaHAJ, OKaXKyTCA B
UTOre BBLIBEJIECHHBIMU Ha 9KpPaH (POAUTEIBCKUM IIPOIECCOM), TIOCIE Iero
IporpaMMa 3aBepIIUT paboTy.

DTa 337898 MOXKET IOKa3aThCs OECCMBICTIEHHOM, HO OHA ITO3BOJIHT,
KaK TOBOPUTCSI, «ONPOOOBATH HHCTPYMEHT» (B JAHHOM CJiydae — pipe).
Eciu uro-To monuio He Tak, 00paTuTech K yKa3aHUsIM Ha cTp. 132.

st 6osbIelt HArIAIHOCTH JT0OABbTE B Ballly IIPOIPAMMY Cpaly Io-
cJIe BBI30Ba pipe mpocToil printf, KOTOPEIA HameYaTaeT YACICHHBIC 3Ha-
4JeHHUsI 0OOMX JIECKPUIITOPOB CO3JIAHHOIO KaHaJja. KEcim BaM HIpuiér B
I'OJIOBY KaKOH-HUOY/Ib €Ilé SKCIIEPUMEHT — O00s13aTeJIbHO CleJlaliTe ero,
KOMIIBIOTED He B30OPBETCS; OCO3HATH, YTO ITO 32 CYIIHOCTH TaKas — <«Ka-
HaJI», — OY€Hb BayKHO JJIs JAJIbHEHINErO Pa3BUTHA.

5.26. HamumuTe nmporpaMMy, KOTopas depe3 apryMeHThl KOMaHTHON
CTPOKHU IOJIyYaeT UMEHA U apTyMEHTHI JIjIs 3allyCKa JABYX BHEIIHUX IIPO-
rpaMM, pa3/leJIEHHbIe ITapaMeTPOM, COCTOSIINM U3 JIByX CUMBOJIOB «;»,
Kak B 3a7a4de 5.13, u 3amyckaeT 3T IporpaMMbl Ha OJHOBPeMeHHoe (I1a-
paJuIeJIbHOE ) BBILIOJIHEHNE, CBA3aB UX KOHBEHEpOM, T. €. CTaHIaPTHBII BbI-
BOJ [I€pBOIl IIpOrpaMMbl JOJI?KEH HJATU Ha CTAHJIAPTHBIA BBOJ, BTOPOI
IIPOTPAMMBI.

5.27. Hammummure mporpaMMy, KOTOpas IMOJy<aeT depe3 apryMeHTbI
KOMAH/THOM CTPOKHU MMsI ¥ aPTI'yMEHTHI JIJIsl 3aIlyCKa BHEITHEH ITPOrpaMMBbl
(Tak ke, KaK 9T0 OBLIO ¢ieIano B 3a0a4e 5.12). 3amycrure 3Ty BHEIIHIO
[IporpaMMy, ITO/IaB €l Ha CTaHIAPTHBIN BBOJ, U€pe3 HEeMMEHOBAHHBIN
KaHaJI TEKCTOBOe IpejicTaBiienne uucea 1, 2, 3 u 1. . mo 1000000, o
omHOMY YHnCIy B cTpoke. [locite ncuepnanms qnces 3aKpoifiTe CBO# KOHeIT,
KaHaJja, YToObI IOKa3aTh APTHEPY, YTO 37€Ch OOJIbIIIE HUYEro He 0XKU 1A~
ercs. Bama nporpamma Jo/pKHa paboTaTh (T. €. He JOJKHA 3aBepIIaTh-
cs1) 710 3aBEpILNEHUs BHEITHEH IIPOrPAMMbL; [IOCJIE TAKOBOI'O HAIEYaTaTh
unrdopmaImio 06 06cToATeNbCTBAX €€ 3aBeplieHns (KOl 3aBePIIeHUs IIPU
CaMOCTOATETHLHOM 3aBEPINEHIH, HOMEP CUTHAJIA ITPY 3aBEPIIEHUN IO CHUT-
Hasy). CuTyanus ¢ JOCPOUHBIM 3aBepIeHIeM BHEIHel mporpaMMbl (Ko-
rJia IUKJI 3aIUCA YHCeJ B KAHAJ elé KPyTHUTCsI) JIOJKHA ObITh 06pado-
TaHa KOPPEKTHO.

5.28. Hanumure nporpaMMy, KOTOpas IOJIy4YaeT dYepe3 apryMeHTHI
KOMAaHJHOH CTPOKU HMd M apryMeHTHI JJjIsl 3allyCKa BHEIHeH IIporpaM-
MbI (Kak B IpeJblIylneil 3a1a4e). 3amyCcTuTe 9Ty BHEIIHIOK IPOrPAMMY,
IIepexXBaTUB €€ IIOTOK CTAHJAPTHOTO BBIBOJA W HAIlEUATAB:

a) ToJbKO nepsble 10 CTPOK BbIBeJeHHOM ero uubopMmanuu (Ipu 3TOM
BHEITHEN TporpaMMe CJIe/IyeT JaTh BO3MOXKHOCTH J0padoTaTh 10 KOH-
14, IPOJIOJKAast YTeHNe U3 KaHaJa, HO He BbIJaBasi IPOIUTAHHOE);
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b) TOJBKO Te W3 BBIJAHHBIX €10 CTPOK, KOTOPble HAUNHAIOTCS ¢ TIpobesia
U TalyJIsIIuu;

¢) mepsble 20 CUMBOJIOB KaKJIOH BBIJAHHOW €10 CTPOKU (€CaH CTPOKA
KOpO4e, II€9aTaTh €€ MEeJUKOM; CUMBOJI NIEPEBOJA CTPOKHU MEIATATH B
JII06OM citydae);

d) mepBoe CJI0BO KaxKIOi CTPOKH.

5.29. Momudunupyiite pernenne 3amadn 5.27 Tak, 9T0OBI CTAHIAPT-
HBII BBIBOJI 3allyCKaeMOIl BHEIIHE IPOrpaMMBbl TOXKE II€PEeXBATBHIBAJICH,
a TI0cJIe 3aBepIeHns PabOTH HA SKPaH ObLIO BBIBEIEHO KOJTMYECTBO CHM-
BOJIOB U KOJIMYECTBO CTPOK, BBIJAHHBIX BHEIIHEI IIPOrpAMMOIl 3a BpeMs
paboThI.

5.30. Hamnummure nporpaMmy, KOTopasi 4epe3 apryMeHThbl KOMaHTHOMH
CTPOKU IOJIy4YaeT MMEHA U apI'yMEHTHI JJIsl 3aIlyCKa JABYX BHEITHUX IIPO-
rpaMM, pa3/eSIEHHbIEe IapaMeTPOM, COCTOAIINM U3 JABYX CHMBOJIOB <,
Kak B 3a7a4e 5.26, u 3alyCKaeT 3T IPOrpaMMbl Ha OJHOBpeMeHHoe (I1a-
paJuIeJIbHOE) BBIIOJIHEHUE, NPUYEM HA CTAHIAPTHLIH BBOI BTOPOM IIPO-
rpaMMe IOJIaETCs:

a) KaxkKJas BTOpasi CTPOKA U3 BBIIAHHBIX MEPBOH MTPOrPaMMOii;

b) TekcT, cOCTaBJIEHHBIH U3 TeX CTPOK, BBIJIAHHBIX HEPBOH IIPOrPAMMOIL,
KOTOpbIE HAUMHAIOTCS C Tpobesta Wiin TaOyJIsiiinu;

¢) nepsblie 10 CUMBOJIOB KaxKJI0# CTPOKH, BBIIAHHON HePBOil IpOrpaMMoi
(ecsin ouepeHasi crpoka Kopode 10 CUMBOJIOB, €€ cjiejyer HOIATh 1e-
JILKOM; YaCTHU PA3HBIX CTPOK CJIEAYET Pa3lIesisiTh II€PEBOJOM CTPOKH).

5.31 (shell-V-simple). Bosbmure 3a ocnoBy pernenue 3anadm 5.19,
usn GoJiee TO3IHIO €€ MoAuMUKAIMIO (HAIIPUMED, [IOJIYIeHHYIO [IPH pe-
niennu 3aga4u 5.24). Jopaboraiite aHAIM3aTOP CTPOKY, JI00ABUB B 9TOT
pa3 B KauecTBe pasieuTeist CUMBOJI « | ». OCTajbHYIO YaCTh IPOrPAMMBI
MOUGUIUPYHTE TAK, ITOOBI STOT CUMBOJI PACCMATPUBAJICS KaK 0003HA~
genne Kouseilepa. Iloka MoxkeTe cuuTarh, ITO OOJIBIIE OJHOIO TAKOTO
CHMBOJIa BO BBEJEHHON KOMaHEe ObITh HE MOXKET, T. €. BAlll KOHBelep He
MOXKET COCTOATH OoJiee 4eM U3 JIBYX JIEMEHTOB; €CJIM TAKOE OrDAHUYIe-
HHe KarKeTcs BaM HEHYKHBIM, MOYKETe CPa3y Ke DellaThb 3aJady 5.32,
KOTODasl OTJIMIAETCS TOJHKO OTCYTCTBHEM OIDAHMYEHUSI HA KOJIUIECTBO
3JIEMEHTOB KoHBeliepa.

Ecnu Bo BBenéHHOIT KOMaHIe TPUCYTCTBYET CHUMBOJI KOHBelepa, cJre-
ayer cOpMUPOBATD ABE OT/E/IbHbIE KOMAH/IHBIE CTPOKH JIJTsl IEPBOit KO-
MaHJbI U JJIs BTOPOI; CUMBOJI (DOHOBOI'O PEKUMA HO-IIPEKHEMY JIOIYC-
KaeTcs TOJBKO IIOCJEIHUM BO BCEil CTPOKe, 9TO KACaeTCs CHMBOJIOB IIe-
peHaIpaBJIeHUsT BBO/IA-BBIBOJIA, TO BBl MOXKETE CaMU Jijisi cebsl PEInTh,
yJl00Hee BaM JIOIIyCKaTh X HEIOCPEJICTBEHHO IIepej] 3HAaKOM KOHBeiiepa
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WIN K€ TOXK€ TOJBKO B KOHIE Bceil cTpoku. B oboux ciaydasix mepeHa-
IpaBJieHue BBOJA JOJI?KHO OTHOCHUTBCS K IIePBOMY 3JIEMEHTY KOHBeiiepa,
IepeHanpaBIieHAe BbIBOJIA — K IOCJIEJHEMY.

[Iporpammel, 3amyckaeMble B cOCTaBe KOHBeiepa, JOIKHBI paboTaTh
OJIHOBPEMEHHO, TO €CTh HeJIb3sd CHadaJla JIOXKAJAThCdA 3aBEpIICHUd IIep-
BOIf U3 HUX, M TOJILKO IIOTOM 3aITyCKaTh BTOPYIO — 00bEM Oydepa KaHa-
Jla OPpAHWYEH, W €CJId IepBasi IporpaMMa OyJeT BbIIaBaTh JOCTATOYHO
0OJIBITION 0OBEM JTAHHBIX B CBOI CTAHIAPTHBIA BBIBOJ, & IATATH 9TH JAH-
Hble OyIeT HEKOMY, Ballla CHCTEMAa IIPOIECCOB MPOCTO MoBUCHET. MoMeH-
TOM 3aBepIIeHUs KOHBelepa CYATAeTCA MOMEHT 3aBEPIICHUA IIOCIECIHErO
W3 COCTABJIAIOININX €r'0 IIPOIECCOB, IIPUYEM <IIOCJIETHETO» B TPOHOAO2UYE-
CKOM CMBICJIE; TaK, €CJIM BTOPOIl 3JIeMeHT KOHBellepa yzKe 3aBepIINJIC, a
epBbIil BCE emé paboTaer, KOHBEHEP ClIeIyeT CIUTATH TPOJIOJIZKATOIIM
pabory.

5.32* (shell-V). Ilepenesnaiire pemenue 3ama4n 5.31, ybpas orpanu-
YeHre Ha KOJUIEeCTBO JIEMEHTOB KOHBelepa.

Tepmunan

5.33. Hamumwure mporpaMmy, KOTOpasl MOJydaeT POBHO OJIMH apry-
MEHT KOMAHIHON CTPOKN — MM TEKCTOBOIO (haiisa, mepBas CTPOKa KOTO-
POTO COAEPKUT HEKUI TAaPOJIb, T. €. TAPOJIEM CIATAIOTCS CUMBOJBI OT Ha-
qaja ¢aitia 10 mepeBojia CTPOKH, He BKJIIOYUAsI €r0; MPOrpaMMa, JOJIXKHA
3allPOCUTH Y TOJIb30BaTeJIsl BBOJ, HapoOJisd, MepenporpaMMUPOBATh Tep-
MHUHAJI TaK, YTOOBI BBOJUMbIE CHMBOJIBI HE OTOOParKaJIMCh Ha 3KpaHe,
CUYUTATh BBOJMMBII MMOJIB30BATEEM APOJIb U IIPOBEPUTH, COBIIQIAET JIU
OH ¢ HaxojsmmMcs B daite. K maposs coBmas — 3aBepmuth paboTy
«YCIIEIITHO», HUYEero He Ie4daTas, eCJad He COBHAJI — BBIAATH B JUATIHOCTHU-
4ecKuil MOTOK coobIenne incorrect password U 3aBePIIUTHCH C KOJIOM
neycuexa. He 3abynpTe cpaldy mocje BBOJA MapoJjs BEPHYTh HACTPOUKN
TEepMHUHAJIA B UCXOJIHOE COCTOSTHHE!

B ciyuae, eciin BBOZ, UAST He ¢ TepMuHAJa ([IEPEHANPABJIEH), OTKA-
JKUTECh pabOTaTh.

5.34*. Hanmmure mporpaMMy, KOTOPas ITO3BOJISIET BBOJUTH TEKCT
(cTpouKka 3a CTPOYKOIA) U 3AIMCHIBATD €r0 B 33 JaHHbIH (hails, npu 3ToM B
KaKOM-TO JIpyroM ailjie IMeeTcs CI0Baph CJI0B (IIPOCTOE UX Hepedncie-
HUE 110 OJJHOMY B CTPOKE); KOIJIa [I0JIb30BaTe/Ib HasKIMaeT KJapuiny Tab,
IIporpaMMa IIPOBEPsIeT BBOJINMOE CJIOBO U, €CJIA BBEJICHHBIE OYKBBI, OTHO-
csImpecss K TEKYIIEMY CJIOBY, IPEICTABJISIIOT cO0Oil mpeduKe KaKoro-To
OJTHOT'O CJIOBA U3 CJ0Baps — JOIHCHIBAET 3TO CJIOBO BO BBOJMMOII CTPOKE,
KaK ecyi Obl IOJIb30BATENIb BBE €ro IeJIMKOM; €CJIU Ha MOMEHT HaKa-
Tust Tab BBEeIEHHDBIE CHMBOJIBI OKAYXKYTCS TPEMUKCOM HECKOADKUL CIIOB —
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cJIeJyeT MOCTYIHUTh TaK YK€, KaK IIOCTYIAeT, HalpuMep, KOMAH IHbIA UH-
TEpIPETaTOP: IIEPEBECTH CTPOKY, HOKA3aTh BCE HOJXO/SINNE CJIOBA U3
CJIOBapsi, 32TeM CHOBA, HAIIEYATATH TY 9aCTh CTPOKHU, KOTOPYIO [TOJIH30Ba~
TeJIb y2Ke BBEJI, U ITO3BOJIATH MOJIH30BATENIO IIPOJOJIKATE BBOJ,.

[Iporpamma J10/KHA TOJIYYaTh JBA apryMeHTa KOMAHJIHON CTPOKMH:
dait cioBaps u TOT daiiy, Kyma OyIeT 3aIuChIBAThCA Pe3yAbTaT MM0JIb-
30BaTEIHLCKOTO BBOJA.

5.35*. JlonoytHUTE pelnrenne mpeablayIneil 3a/1a9u BO3MOXKHOCTBHIO pe-
JAKTUPOBATb BBOJUMYIO CTPOKY C IIOMOIIBIO CTPEJIOK BJIEBO U BIIPABO,
Backspace, Del u (KejiaTenpHO) KOMOMHAIMY Ctrl-W jiis yiaaeHust mo-
cyteiHero cioBa (10 GumKkaiiniero mpo6GeIbHOIO CUMBOJIA).

5.36* (shell-edit). BosbmuTe Kakyio-TO U3 BepCHil BAIIEro KO-
MaHJIHOIO MHTEPIPeTaTopa (JIydine BCero, KOHEUHO, CAMYIO TIOC/IEHIO )
U OCHACTUTE €€ BO3MOXKHOCTSIMHU PEIAKTUPOBAHUS BBOIMMON KOMAaHIIBI
(kak B 337a4e 5.35) U JonuchIBaHusd UMEH KoMaHl 1 (ailios (Kak B 3a71a-
4e 5.34, Tosibko Ge3 caoBapst). Bo Becex ciioBax, KpoMme [EpBOro B CTPOKE,
IBITAfTECh «JIOMUCAThY WMsl (pailjia, HalijId Ha JTUCKEe COOTBETCTBY IO
daitn win Bee nogxomsume daiapl (HaOMHEAM, UMeHa HailioB GhIBAIOT
abCOIIOTHBIE U OTHOCHUTEJIbHBIE, 3/1eCh 9TO BAXKHO), & B IIEPBOM CJIOBE,
€CIu B HEM II0Ka HET HU OJIHOTO CJISIIA, CJIEYET JOMUCHIBATH NMEHA UC-
MIOJTHSIEMBIX (HANJIOB U3 TUPEKTOPUIl, COIEPKAIINXCs B TepeMenHoit PATH.

DTa 3a/1a9a He BXOJIUT B OCHOBHOI HADOP 3TAIIOB CO3/IaHUsI KOMAHIHO-
0 MHTEPIIPETATOPA, ITOCKOJIBKY BCE OCTAJIBHOE TaM MOYXKHO CesiaTh u 6e3
9TOr0, a TPYAOEMKOCTH ITOH 3aJ[a9M TOBOJIHHO BBICOKA; HO OIBIT, KOTO-
pBIil BAM JIACT PeIlleHne STOi 3a0a9H, OIPEIEJIEHHO CTOUT TOTPAIEHHOTO
BPEMEHH.

5.37 (daemon). Hanummure nporpammy-aemona (daemon, cMm. §5.4.5).
IIycTs Bamn geMoH «IIpOCHIIAETCs» OIUH Pa3 B IIATH MUHYT U JOMUCHIBAET
B Hekuii daitn (ydrre Bcero — pacrosioXKeHHbIH B JupeKkTopun /tmp,
3aIlUCh TyJla Pa3pelleHa BCeM) CTPOKY € YKa3aHUeM TOro, KTO OH TaKoii,
KAKOB €ro pid, CKOJIbKO BPEMEHHU, 110 er0 CBEJIEHUSIM, OH yKe paboTaer u
CKOJIBKO 32 BpeMs paboThl mosryumi curaajioB SIGUSR1; mpu moJryYeHun
TAKOI'0 CUTHAJIA CTOUT AHAJOTUYHYIO CTPOKY B TOT ke (aili 3ammcarb
HEME/[JIEHHO, He JI0KUIAsICh OYE€PEIHBIX ISATH MUHYT.

5.38 (daemon-logging). Jonosnure pemienue Ipeaplaylnei 3ag1aqu
BBIJIAYEHl JMArHOCTHYECKUX COOOIIEHUIT Yepe3 CHCTEMHYIO KypHAJIU3a-
nuio. Takoe cooOITieHne CTOUT BBIJATDH IIPHU CTapTe, & TaKKe JyOJmpoBaTh
JKYPHAJIBHBIMEA COOOIIEHUAMN WHMOPMAIINIO, BHIBOAUMYIO B (haii.

5.39 (shell-VI). [JonosHuUTE BAIl KOMAHIHBIH MHTEPIPETATODP (JIFO-
6oii cTereHy rOTOBHOCTH, HaYMHAs OT BTOPOrO 3Tala, TJe IMPOCTO Bbl-
HOJIHSJINCh KOMAH/IbI) IIPABUIBHO OPraHU30BaHHON paboToll ¢ rpymmaMu
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nporieccoB. I[Iporeccnl, 3amyckaemMble s HCIIOJIHEHUSI OY€PETHON BBe-
JIGHHON KOMaHJIbI, JIOJIZKHBI O0OPa30BBIBATH OTJIEIbHYIO I'DYIILY, HOBYIO
JJ1d KaXKJI0it KOMAaHJIbl; €CJIN JIjIsl BBIIIOJHEHUSA OJHOII KOMaHIbl HYKHO
HOPOJUTH GOJIbIIE OHOIO IPOIECcca (HAIPUMED, IIPU BBIIIOJHEHUN KOMAH-
IIbl, cozlepzKalleil KOHBeiiep), Bce 9TU IPOIECCHl JIOJIKHBI OBbITb B 0010
rpyiuie, OTJITYHOI OT I'PYNIIbI, B KOTOPOIl HAXOJUTCA CaM KOMaH/IHbII NH-
TepIIPeTaTop, U OT IPYIIl, B KOTOPBIX BBIIOJIHAIOTCS 3allyIICHHbIC paHee
douosbie KoMaaabl (y KaxKIO# U3 HUX, 3aMETUM, TOXKE J0JIKHA ObITh
cBos rpynna). [Ipu BbIosHEHUN HePoH080T KOMAHIBI MHTEPIPETATOD
JIOJI?KEH Ha BPeMsi €€ BBIIIOJIHEHUS O0bABUTD €€ I'PYIIILY IIPOIECCOB TEKY-
meit B ceaHce, a IOCJIe OKOHYAHUS €€ BBIIIOJIHEHUST CHOBA C/IeJIaTh TEKY-
el rpynmnoil cBOI0 COOCTBEHHYIO.

Ecmm Bcé caenaTs mpaBuiIbHO, TO, B YaCTHOCTH, IPH HazkaTHu Ctrl-C
BO BpeMsi pabOThI TPOrPAMMBI, 3aIyIIEHHON B OTBET HA OYEPEIHYIO KO-
MaHIy, Oymer yOuBaThCst TOJBKO 9T MPOrPaMMa, & CaM BAIll KOMAHIHBII
uaTepuperaTop curaaja SIGINT e mosrydauT u npogoskut padory. Cob-
CTBEHHO T'OBOD:I, TaK U JOJIZKHO OBITH.

JlonosiHeHHnE

5.40* (shell-VII). BosbMure KOMaHIHBI HHTEPIPETATOP B TOi BEp-
cud, KOTOpas onucaHa B 3ajade 5.32 (BO3MOXKHO, C JIONOJHEHUIMU W3
sagaa 5.39 u/mam 5.36, oHM HEKOMM oOpasoM He momemaor). Jormos-
HUTE aHAJIM3aTOP BBOIUMOI CTPOKHU, 9TOOBI OH 0OpabATHIBAJ €€ HSITh
TOKEHOB-paszmeautTesneit: « (», «)», «;», «| |» u «&&>». Peamuzyiite ceasxu
KOMAH/I: KOMaH/IbI, CBA3AHHBIE TOYKOH C 3AIIATOMN, BBITOJIHAIOTCS IOCJIE-
JIOBaTEeJIbHO, CHAYaJsa IlepBasi, [IOTOM BTOpAas, BHE 3aBUCUMOCTU OT De-
3yJIBTATOB; B CBSI3KE && BBIIOJIHSIETCS CHAYAJIA [IEPBasi KOMAaH1a, & BTOpast
BBITIOJIHSIETCS JINIIB B CJIyYae, eCJIU IepBas 3aBEPIINIach yCIIEITHO; CBs3-
ka | | paboTaeT aHAJIOITYIHO, TOJBKO BTOPas KOMAH/IA BBIMOJHSETCS TPU
Heycnexe mepBoil. CBI3KM 1 CKOOKH paccMoTpeHbl B §1.2.15; BO3MOKHO,
€CTb CMBICJI [IEPEYUTATH TOT aparpad, a eIné — MO0IKCIIEPUMEHTHPOBATH
CO CBSI3KAMU B HACTOSIIIIEM KOMAHHOM WHTEPIIPeTaTope, YTOObI IIOHSITh,
KaK BBITJISIUT X paboTa.

Kpyriabie ckobku peam3yiorcst mopoXKIeHHeM OTAEILHOTO IIPOIecca,
KOTODBIil U BBIIOJHUT (IIPOUHTEPIIPETUPYET) BCE T€ KOMAHJIbI U CBA3KH,
KOTOpbIE YKa3aHbl B CKOOKAaX; MbI Be/lb HMOMHHM, YTO IIPOIECC ITOPOXK-
JaeTcs KaK KOIMs TEKYIIero, B JaHHOM CJlydae — KOIUS KOMAHJIHOI'O
uHTepupeTaropa’ ITOT JONOIHATEIBHBIN Iporiece (BMecTe o BCEMU Te-
MU, KOI'O OH OYJIET HOPOKJIATH IIPU BBIIOJHEHUH COAEPIKUMOIO CKOOOK ),
OYEBUIHO, UMEET CBOU CTAHIAPTHBIE TIOTOKU, KOTOPBIE MOTYT OBITh Iepe-
HAIIPABJIEHBl; KAK CJIEJICTBUE, I'PYIIIa KOMAHJ, 3aKJIIOUYEHHBIX B CKOOKH,
MoKeT (Kak IeJIoe) BBICTYIATH JIEMEHTOM KOHBeiiepa, IJis Heé MOXKeT
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OBbITH BBINIOJIHEHO TI€PEHATIPABJIEHNE CTAHJIAPTHBIX MOTOKOB (B (ailibl u
u3 GaiisoB), oHa MOXKET OBITb KAK MPABLIM, TaK U JIEBBHIM 3JIEMEHTOM
J11060#1 U3 CBA30K.

Emgé pabora nas 9T0it 3a1adeit — mpeKpacHbIil TOBOJ, MPEBPATUTD, Ha-
KOHETI, aMIepcani «&» u3 (JrarXkKKa, KOTOPBIM MBI €r0 CIIeJIAIN, B TO, YeM
OH JIOJKEH OBITh Ha CAMOM JIeJie — B CBSI3KY, B KOTOPOIl JIEBBII 3IeMEHT
BBINOJIHSIETCS KaK (POHOBBII ITPOIIECC, & IIPABBII — KaK OOBIYHBIN IIPOIIECC
(ned>oHOBBIH, 3aBEPIIEHNs] BBIIOJHEHUS KOTOPOrO JTOKHUIAIOTCS ).



K gactu 6 «cetu m IIpOTOKOJIBI»

IP-aapeca
6.01. Yto u3 3TOrO0 HE SIBJISETCS BaJUIHON 3AIUCBHIO ip-ajpeca u
ouemy?
195.42.170.128 192.168.210.5 1.1.1.1 129.253.254.255
198.260.101.15 231.0.0.0 10.10.10.10 100.200.300.400
127.0.0.1 127.128.129.130 0.1.2.3 264.1.1.1

6.02. Ormpesenure, He MOANIAAbIBAas B TAOJIMIIBI U IIpOYUE Ma-
TEepUAJIbI, KaK OYJIeT BBITVISJICTh MacKa MOJICETU MPU YKA3AHHON JIJTMHE
npedukca:

a) /24 b) /16 «¢)/8 d)/32 e)/30 f)/25 g)/23 h)/20

6.03. Kakass jymmHa npeduKca COOTBETCTBYET MAacCKe IOJICeTH
255.240.0.07

6.04. Ilepeunciure (¢ yKaszaHHeM ajpeca CeTH U JUIMHBI TpeduKca)
BCe TIOJICETH, B KOTOpbIe BXOJUT ip-ajipec 195.42.170.129.

6.05. Hanmmre (#a Cu nin nazke na [lackaste, 31€ch 9T0 HEBayKHO)
IIporpaMMy, KOTOpasd pellaeT IpeAblAyllyio 3aJady JJId IPOU3BOJILHO-
ro ip-agpeca: IPUHAIMAET JeCATUIHYIO 3aIUCh ip-aapeca depe3 apryMeHT
KOMAH/IHO CTPOKH 1 IeJaTaeT (depe3 3alfTyio, 9epe3 Mpobest Wi Ipo-
CTO Ha OTJIEJIBHBIX CTPOKAX) BCE ip-1I0fceTH, B KOTOPBIE OH BXOJUT.

IIpocreiiniiee B3anmoaeiicTBue 1Mo cetu

3agaum 3TOro M nocnegyrownx naparpacdos NpesnoaaratoT Ha-
nucanme nporpamm Ha ssbike Cu. Pewenne 3apgay, npegno-
Naratrowmx CBA3b MO KOMMbIOTEPHOI CETU, MOXXHO MPOBEPUTH
Ha JIOKaJIbHOM MalUMHe, YyKasblBas B KadecTBe agpeca cep-
Bepa 127.0.0.1 wam npocto O, HO ecam y BaC eCTb XOTb
KaKas-TO BO3MOXXHOCTb Pa3HEeCTN B3aUMOAENCTBYOLLME npoLec-
Cbl MO pa3sHbIM KOMMblOTEPaM — 0Ds3aTeNnbHO caenaiite 3To.
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CRoXHOCTb NPOrpaMm Npuy 3TOM HUKaK He n3MeHnTcs (MM, cob-
CTBEHHO, BCE PaBHO, Kak paboTaTb), a BOT HArAsLHOCTL NMPOUC-
xogswero (nuyHo gns Bac!) cunbHO BO3pacTéT, U ckopee BCe-
ro — BMECTEe C Ballieli CaMOOLEHKOI.

6.06. Hanumure nBe mporpaMmbl — Isl [IE€PeIadn JefiTarpaMM u
st ux nosiydeHus. llepBast mporpaMma HOJIydaeT TPU apryMeHTa KO-
MaHJIHON CTPOKHU: ip-ajpec, HOMeD HOPTa M IIPOU3BOJIBHYIO CTPOKY; yKa-
3aHHYIO CTPOKY (6€3 OrpaHnvIMBaroIIero Hys!) OHa JIOJXKHA OTIPABUTH
B BHUJE JefTarpaMMbl Ha 3aJl@aHHBIE aJIpec W MOPT. BTopas mporpamMma
[TOJIy9aeT Yepe3 KOMAHIHYIO CTPOKY OJMH apryMeHT — HOMep IopTa; Ha
9TOM HOpTY (M HA BCEX ajpecax, UMEIOIIUXCs Ha JIOKAJbHOI MalluHe)
OHA JIOJKHA 02KHMJIATh npuxoja neiirarpamm. Iloxyuus ouepenuyio neii-
TarpaMmy, IIporpaMMa J0JI?KHA HAIleYaTaTh aJpec U IIOPT OTIPABUTEJIS,
a cojiep:KaHue JeifiTarpaMMbl BOCIIPOU3BECTH TOCUMBOJIBHO, 3aMEHSIST BO-
[IPOCHUTEIbHBIMU 3HAKAMH T€ CHMBOJIbI, KOTOPBIE HE MOTYT OBITH HaIlre-
JaTaHbI (He BXOJAT B Auana3oH 32-126 u He ABIAI0OTCA HU IIEPEBOJIOM
CTPOKU, HU TabyJisiiueil).

6.07. Hammmmmre npoctoit UDP-cepBep — mporpammy, KoTopast moz-
CUNTHIBAET KOJUIECTBO IOJYyIEHHBIX JAefiTarpaMM U UX OOmuil 00béM, 1
B OTBET Ha KaXK/yIO IOJIYYEHHYIO JefiTarpaMMy OTIpaBiseT (TakxkKe B
BUJIE JiefiTarpaMMbl) TEKCTOBOE ITIPEJICTABJIEHNE 000X CUETINKOB. Jlyst
IpoBEPKU pabOTOCIIOCOOHOCTU Balleil MporpamMMbl MIPUIETCsS HAIMCATH
TaK>Ke KJIMEHT — [POTrpaMMy, KOTOpasl OTIPABJISET HA 3aJaHHBIA al-
pec/nopr AefiTarpaMMmy 3aJaHHON JJINHBI, TO0KUIAETCA OTBETA U Pacie-
YaTBIBAET €ro, €CJIM YK€ OTBET He [oCTynaer B TedeHue 15 cexynn (min
KaKOTO-TO JIPYTOT0 MHTEpBaJja BpeMeHHn) — coobImaer 06 3ToM U 3aBep-
IAETCsI.

O6e nmporpaMMbl JIOJIZKHBI BCIO HEOOXOIUMYT0 MHMOPMAIIHIO TTOJIY YaTh
gepe3 apryMeHThl KOMaHIHON CTPOKU; IPOrpaMMa-CePBED JOJIZKHA, TIOCTIe
3allyCKa «JIeMOHU3UPOBAThCs» (cM. §5.4.5).

6.08. Harmmmmmre npoctoit TCP-cepBep, KOTOPBIi cpa3y moc/ie mory-
YeHHsI OYePETHOTO 3aIIpoca Ha COeUHEHNe TPUHNMAET €ro, OTIIPABJISIET
KJIMeHTY (B TEKCTOBOM BUJIE) TEKYIIHE JIaTy U BPEMs, a TaKKe ip-aJpec u
[IOPT KAUEHIMG. DTO, 3aMETUM, UMEET CAMbIH MPSIMOI CMBICJI: €CJIN KJIU-
enT HaxoautTcst 38 NAT oM, OH MOXKET He 3HATb, C KAKOI'O0 — pPeaJIbHOIO,
a He «BHYTpEHHero» — ip-ajgpeca oH paboraer. Cpasy mocje OTIpaBKH
JAHHBIX CEPBEP Pa3pPLIBAET COeINHEHNE.

Knuentckyo mporpammy nucarth He 00s3aT€IBHO, MOYKHO BOCIOJIb-
30BaTbCA IpOrpaMMoii telnet; eciid BAPYI BbIICHATCS, YTO B Ballleil Cu-
cTeMe e€ HET — YCTAHOBUTE €€, OHa elllé He pa3 MoTpedyeTcs.

B sToit 3a/1a1€ MO2KHO He HECIIOKOUTHCS OTHOCUTEIBHO ITPOBJIEMBI Ote-
pémHocTH JeficTBUil: BCS meperaBaeMasi BAIlUM CePBEpOM MHMOPMAITUS
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«YJIsIZKETCs» B OJUH Ip-TIaKeT, caM OH XKJaTh JAHHBIX OT KJIMEHTa He
Oyzier, TaK 9TO HUKAKUX OJIOKMPOBOK HE IPOM30UJIET M OTBAJIUTHLCS IO
TaifiM-ayTy HHKTO He yCIeeT. Y YTHTE, UTO TOT CIydail — MCKIIOUCHHE,
a He IIPaBUJIO.

CucreMmublii BbI30B select

3agayu sToro naparpadpa He MMEKOT MPSIMOrO OTHOLLEHUS K
KOMMbIOTEPHbLIM CETAM; OHU NPU3BaHbl MOMOYb NOHATL, KaK pa-
6oTaeT v ANs Yero HyxeH Bbi30B select, 6e3 KoToporo npu
CO34aHUN CETEBbLIX MPOrpaMM MpULETCS TYro.

6.09. Hamumure mporpammy, KOTopas 3aJaéT IOJB30BATEIIO0 BO-
npoc «What is your name, please?» u, JOXKJABIIUNCh OTBETa, BbIIA-
ér BexxsmBoe «Nice to meet you, dear (ums)!»; eciam NOJIB30BATEND
He BBOJUT UMs B TedeHNe 15 ceKyHJ, mporpamMMma 3asaBiseT «Sorry, I’m
terribly busy.» u 3aBepmaercs. /g oTCIeKUBaHUST BPEMEHU UCIIOITb-
3yliTe BBI3OB select.

6.10. Bepuurech K 3a71ade 5.23 ¥ HAIUIIUTE TPOrPAMMY, YIOBJIETBO-
psIonIyo eé ycaoBusiM, 6e3 npumenenusi curaasia SIGALRM. [lis orcire-
JKUBaHUd MHTEpBaJla UCHOJIb3ylTe select.

6.11. Hanumwmre mporpamMmy, KOTOpas MOJIYyYaeT Yepe3 apryMeHTbI
KOMaH/THOI CTPOKU uMeHa ABYX (haiiiioB (Iperoaaraercs, 9To 310 uMe-
HOBaHHbIE KaHAJIbL, T. €. ¢ailsbl Tuna FIFQ), nepBblii 13 HUX UCHOJIb3yeT
JUIst TpuéMa HH(POPMAIMH, U BCE, UTO IPUHATO, TYT K€ BBIBOJUT B CBOI
CTAHIAPTHBINA BBIBOJ, & BO BTOPOil (bailyl mepe1aér To, 910 OyIeT BBEIEHO
qepe3 CTaHJIAPTHBIN BBO.

Ecmm BCé crenarh nmpaBuabHO, MOXKHO OyeT ¢ momorbio mkfifo co-
31aTh JABa daita HyKHOTO THa, Hampumep, £1 u £2, a 3arem B pas-
HBIX TEPMUHAJIAX 3AILYCTUTD B SK3EMILIsIPa BaIlleil IpOrpaMMbl, YKa3aB
UM CO3/IaHHBIE KAHAJIbI «KPECT-HAKPECT» — Hanpumep, ./prog f1 f2 u
./prog £2 f1; mosyuurcs «dars: BCE, UTO HaOMpaeTcss Ha KJIaBUATY-
pe B OJTHOM OKOIIIKe TepMHUHAJa, IOCJIe HaXKaTus Enter mossisgeTcd BO
BTOpOM, U HaobopoT. He 3abympre obpaborarh KoHerl (aitia Ha obonx
IIOTOKAX BBOJIA: €CJU «KOHYHUJICSA» CTAHIAPTHBIH BBOJI, MOXKHO ITPOCTO
BBIITH, a €CJIM KaHAJ — KeJIATeJIbHO CHAYaJIa COOONUTD OJIb30BATEIIO,
9TO HaIll MAPTHEP O YaTy HAC MOKUHYII.

B sro0it 3amade ecTh OHA XUTPOCTD; €CJAU C XOIy HUYEro He pabo-
TaeT, TpOUNTaiiTe yKa3aHUd K 3ajade Ha cTp. 139, HO jJydme cHavdaga
IOIPOOyHTe caMU JIOraJaThCsl, YTO IPOUCKO/IUT; €CJIH BOCIIOIb30BATHCS
J1e6arrepoM ¥ BBISICHATH, 20¢ BCE MOBUCIIO, a emé (0 WU Moce) mepe-
quTarh naparpad npo kanaibl (§5.3.15), TO HOHATL, 4TO K Yemy, Oymer
He TaK YK CJIOXKHO.
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TCP-cepBepa

3apayu sToro naparpacha npesnonaratoT NCNoib30BaHNE BbI30-
Ba select. YcnoBUsi HEKOTOPbLIX 3a4ay NO3BONAIOT MPUMEHUTb
pelueHne c 0bCNY>XUBAKOLWMMI NMPOLLECCAMU, HO TaK AenaTh Cle-
OYeT pasBe YTO C O3HAKOMUTESbHLIMU UensiMu; nocne obsiza-
TeNbHO NepenunLmnTe Balln NPOrpamMMbl Yepe3 MynbTUNAEKCUPO-
BaHVe BBOAA-BBOJA.

B ponu knneHTcKol NporpaMmMbl MOXHO WCMOJIb30BaTh YTUANTY
telnet, ecnn ycnoBuamu 3aayn He NofpasyMeBaAETCs YTO-TO

apyroe.

6.12. Harmmmure TCP-cepBep, KOTOPBIi IPUHIMAET OT KAXKI0TO KJTH-
€HTa IIPOU3BOJIBHBII TEKCT U OTBe4YaeT Ha KarKJIyI0 IPUCJIaHHYIO CTPOKY
oTmpaBKoit coobmenus «0ky». EuHcTBEHHOE OrpaHuvIeHne Ha KOJTHIECTBO
00CJIY2KMBAEMBIX KJIHEHTOB MOXKET OBITh 00YCJIOBJIEHO MTPEIETbHBIM HHC-
JIOM OJTHOBPEMEHHO OTKPBITBIX B IIPOIIECCE JIECKPUITOPOB, CaMa Ballla
IporpamMMa HUKAKHUX OIDAHWYEHUI BBOJAUTH He JIOJKHA.

6.13. YcoBepIleHCTBY#ITe TpPOrpaMMy, HAIMMCAHHYIO MPU PEIICHUN
pebIIyIelt 3amaan: cHabuTe Balll CepBep OHOI HA BCeX KJIMEHTOB IIe-
JIOUNCJICHHOI IIepeMEeHHON, N3HAYAJIBHO PABHOI HYJIIO, a IIPUIIEIIINe OT
KJINEHTa CTPOKU aHanm3upyiite. Ecin mosmydyenHast oT KJIneHTa CTPOKA
COJIEPIKUT CJIOBO «up» (BO3MOXKHO, € TPOGEJBHBIMU CUMBOJIAME CIIEpe-
I U C33/111), 3HAYEHNe [IePEMEHHO yBeJIndIbTe Ha eJUHHUILY, €CJH CJIOBO
«down» — HA0OOPOT, YMEHBIINTE HA €IMHUILY; KJIUEHTY B 000X CJIydasix
otmpaBbTe coobrrenne «0ky. Eciam momydennas cTpoka COIEPAKHUT CJIIOBO
«show» — OTHpaBbTE KJIMEHTY CTPOKY TEKCTa, COJEPIKAIILYIO IEeCATUY-
HOe IIPeJICTaBJIEHNE TEKYIIero 3HadeHus nepeMeHHoi. Ecian npouynrtana
CTPOKa, B KOTOPOIl €CTh HernpoOesIbHbIe CHUMBOJIBI, HO OHA, MOCJIEe OTOpa-
CcbIBaHUSI TPOOEJIOB COBIAJAeT HU C OJHON m3 TPEX KoMaHi up, down
u show, oTmpaBbTe KJIUEHTY coobireHne 00 omubke, 9To-HUOYIB BPOIE
«textttunknown command». ObsizaTebHO TPOBEPHTE, YTO CEPBED BEJET
cebsi KOPPEKTHO IIPU MAaCCOBBIX IOJKIIOYEHUSX U OTK/IIOYEHUAX KJINEH-
TOB.

6.14. IlpunymaiiTe MOAXOAANINAN TPOTOKOJ M HAIUIIATE CEPBEPHYIO
U KJIMEHTCKYIO IIPOrPaMMBbl, peaju3yionme (yHKIUOHAILHOCTE BBS
(bulletin board system). IIpu crapre mporpaMma JOJKHA Yepe3 apry-
MEHTHI KOMAHIHON CTPOKHU MOJyIUTh UMsi pabodeil JTUPEKTOPHUN; B Heit
JIOJIKHBL COoJlepzKaThesl (ails 3acTaBku (TEKCTOBDIH), dailyl yI6THBIX 3a-
nuceii (MMEH U maposieil 1moJsib3oBaTeseli), a TakKe (Gallibl, JOCTYIIHbIE
[IOJIb30BATEIAM JJIsI CKAYMBAHUS, U K KaXKJIOMy M3 HUX — CJIyKeOHBIi
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daiin, comepxamuii onrcanne n npasa J0cTyna (KOMy U3 MOJIb30BaTE-
Jieit 5ToT ailjl MOXKHO CKAaYUBaTh; 00s13aTE/IbHO HYKHO IIPEIYCMOTPETH
BApUAHT «BCEM», B TOM YHUCJIEe HE3APErUCTPUPOBAHHBIM ).

V4érHbIE 3aIUCH TTOIHL30BATENIEH JOJKHO OBITH BO3MOXKHO IIOMETHUTD
0coObIM 00pa30M; Takast OTMETKA JOJ2KHA HO3BOJISATH IIOJb30BATEIO HE
TOJIBKO CKauMBaTh (ailibl, HO 1 pa3Meriarh Ha BBS HoBble (aiiiibl, yka-
3aB K HUM OIIUCAHWE U IIpaBa J0cTyla. Kpome TOro, CTOUT IIpeycMOT-
peTh <«IPUBUJIETHPOBAHHBIX» I0JIb30BATEJEl, KOTOPbIE MOTYT YIAJSITh
daitsibl, U3MEHITh WX ONMCAHUS U [PaBa, & TaKKe J00ABJIATH HOBBIX
MOJIb30BATEJICI.

Knuentckast mporpaMma 1mocje yCTaHOBJIEHUS CBSI3U JIOJI2KHA, IIPOJIe-
MOHCTPUPOBATH I0JIb30BATEJI0 COJAEPXKUMOE 3aCTABKY, IO3BOJIUTH BBE-
CTH JIOPHH U TApOJih (b0 OPU YKEJTaHUU MPOJOJIKUTE PaboTy KaK He3a-
PEruCTPUPOBAHHBIA 0JIH30BATENb), IPOCMOTPETh OIMUCAHUS K JOCTYII-
HBIM [UUIsl CKaduBaHus daiiyiaM U, KOHEYHO, CKAaJYaTh JIIOOOH u3 HUX, a
rTakkKe (IpU HAJIMYUU [IOJHOMOYMIL) 3aKadyaTh HOBblE (Dajliibl, H3MEHUTH
OIMCaHUsI U IIpaBa K UMEIOIMMCcs (baiiiaM, yaaauTh gaiibl. OdeHsb xKe-
JIATEJILHO IPEyCMOTPETh BO3MOXKHOCTb OCTABUTH COOOIIEHUE JIJIsi BJia-
JIeJIbIA CHCTEMBI.

6.15*. Hanurmmre cepBepHyo IporpaMMy, IPUHUMAOIILY O 3JIEKTPOH-
HyI0 1104Ty 110 TpoTokoy SMTP u crtagpBaoIy o Bce IPUHSITHIE TUChH-
Ma B Buze (ailyioB B yKazaHHyIO (HAIpUMED, Yepe3 [apaMeTp KOMaH/I-
HOIT cTpoku) aupekTopuio. i poBepKu Baleil HporpaMMbl BO3bMUTE
KaKOH-HUOY/Ib CYTIECTBYIOMINI KIHEHT 3JEKTPOHHON MOYUTHI, TaKOH KakK
Sylpheed, Thunderbird usu Jjiro6oii Apyroii, U HACTPOITE €r0 Ha OTIPAB-
Ky TOYTBHI Yepe3 smtp-cepBep, PACIIOIOXKEHHBIN Ha JIOKAJIHHON MAallliHe
(ip-agpec 127.0.0.1) u mOPT, COOTBETCTBYIOMIMUI TOPTY, UCIOJIb3yEeMO-
My Bairreil mporpammoii. OTrpaBbTe HECKOIBKO MUCEM U yOeauTech, 9To
Ballla TPOrPpaMMa UX IMOJIYYHUIa U CJIOXKUJIA Ky/a CIIeIyerT.

O6s13aTeIbHO yOEIUTECh, YTO Ballla IPOrpaMMa CIiocoOHa 6e3 orpa-
HUYEHUHN OJITHOBPEMEHHO O0OC/IY2KUBAThH HECKOJIBKO CEAHCOB PAOOTHI C KJIH-
enramu. Jljs 9TOro, 3amycTHB TpOrpamMMmy, MOAKJIIOYATECh K Heil u3
HECKOJIbKMX TEPMHUHAJIbHBIX OKOH C IIOMOINBIO YTUJIUTHI telnet, B KaxK-
JIOM U3 MOJKJIIOYEHN! HAYHATE CEAHC B3aUMOJIENHCTBHS, OPOCHTE 3TH Ce-
AHCHl HA Da3HBIX CTaAUsAX (He 3aBepluas WX), HOCJe 4ero IornpodyiiTe
OTIIPABUTH ITOYTY U3 BAIIETO KJIMEHTA; €CJIU BCE B IOPSIIKE, BEPHUTECH K
OPOIIEHHBIM CEAHCAM U JIOBEJINTE KAXKJIbII M3 HUX J0 OTIIPABKH ITUCHMA.

6.16. Hamummure cepBepHYIO TPOTpaMMy, OTJ/IAIONIYIO KJIMEHTAM 3a-
manubiii daitn B dpopmare HTML o nporokosty http 1.1; mist mpoBep-
KI pabOThI IPOTPAMMBI BOCIIOJIB3YHTECH Opay3epoM.

6.17*. Hanummre cepBep, MO3BOJISIONIIH HECKOJIBKUM JIIOJSIM (TI0JIb-
30BaTEJISIM) CHIFPATh APYT € APYFOM B XOPOIIO U3BECTHOIO NOJKUOH020
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Jdypawka, MUCIOJIb3Ysl TEKCTOBBINA pexkuM. UTOOBI UI'PATh MOTJIO OOJIbIIE
JIEOZIEll, MCIIOB3yHTE «IIOJHYIO» KOJIOXY (BKJIIOYAIOILYIO KAPThI KAXK IO
MAaCTH OT JBOMKU JO Ty3a, BCETO H2 KAPTHI; JZKOKEPHI B UT'PE B JAyPAIKa
3azieficTBOBaTL POBJIEMATUYHO); TOIJIA B UIPE MOT'YT yYACTBOBATL J0
BochbMU 4esioBek. CepBep JIO/KEeH HAYMHATH UIDY, KOTJIa K HEMY MPUCO-
€JIMHIJIOCH HE MEHBIIIe JBYX UI'DOKOB U OJMH M3 HUX Haxkas Enter (mpwu-
CJIAJT MCTYIO CTPOKY ), JIUOO K MI'PE MPUCOEIUHUIOCH BOCEMb 9EJIOBEK —
B 9TOM C/Iydae HaxkaTusi Enter »*Karh y2Ke OECCMBICIEHHO.

CepBep [HOIKEH «II€PETACOBATHY KOJIOY, T. €. PACIOJIOXKUATH €€ KAPThI
B CJIyYaiflHO BLIODAHHOM IIOPSJKE, «CIATb» KaXKIOMY HIDOKY IO IIECTh
KapT, OJHY W3 OCTABIINXCA KapT <«OTKPBIThb», IIOKa3aB, KaKasg MacCTb B
31Ol urpe 6ymeT Ko3bipHOit. i 0b603HAMEHNST CTAPIITUHCTBA KAPT MOXK-
HO WCIIOJIB30BATh IUMPBI 0T 2 J10 9, JeCATKY TakK u 0003HA4IATH «10»,
BaJIbTa, JaMy, KOpoJid U Ty3a — Jarunckumu oyksamu J, Q, K u A (jack,
queen, king, ace); myisg 0603HAUEHMs] MACTell MOXKHO BOCIOJIb30BATHCS,
HAIPpUMep, CUMBOJIAMHU #, % ~ V UM KAKUMU-TO elié (31eCh MOXKHO IIPO-
SIBUTH (DAHTA3HIO).

Urpox moiKeH BUIETH «COCTOSHUE CTOJIA» U «CBOIO pyKy». [loka mHe
HaYaJjICsd OUE€PETHON XOJT, «COCTOSTHAE CTOJIay MPEJCTaBsgeT cobO0il KO-
9eCTBO KapT Yy KaXKJO0I'0 U3 OCTAJIbHBIX UI'DOKOB, KapTY, TOKA3bIBAIONLYIO
KO3BIDHYIO MaCTh, 1 KOJIMYECTBO OCTABIINXCA KapT B KOJIOJIE; «CBOIO PY-
Ky» — CIIICOK KapT, UMEIOIINXCA B HACTOAIINIT MOMEHT y UI'DOKa — JIyd-
1€ TI0Ka3aTh, CHAO/IMB KaK/IyI0 KapTy METKOU, TPUIEM, 9TOOBI HE Ty Ta-
JINChb MEXKTy cO0O0il «HOMEepay» KapT U UX JIOCTONHCTBA, IpaBU/IbHEe Oy1er
WCITOJIF30BATh B POJIK METOK CTPOYHBIE JaTHHCKUE OYKBBI. BhiBecTn BCE
9TO MOXKHO B JIB€ CTPOKH, HaIpUMep

<6> <6> <6> J> [ 271
a: 100 b: J# c: 2% d: Qv e: 7" f: o

Oyler O3HAYaTh, YTO Yy UIPOKA €CTh TPU IPOTHBHUKA, Y KaXKJIOI0 U3
HAX B PyKaX IO MIECTb KAPT, KO3BIPsi MOKA3bIBAET BaJIET MUK, B KOJO-
ne (mpukyne) emé 27 KapT, a Ha pyKe y UIPOKA JIECATKA IHK, BAJET
OyOeit, mBoiiKa KpecTei, maMa UepBeil, ceMépka MUK W JIeBATKa Oybeit.
Curyanusi, KOrja JATUHCKUX OyKB He XBATUT Jiisl HyMepaluu KapT Ha
DPYyKe, MaJIOBEpOsITHA, HO TEOPETUIECKH BO3MOXKHA; B ITOM CJIydae CJie-
JlyeT, HAIIpUMEp, [IPUBJIeYb 3arjaBHble JaTHHCKUe OyKBbI (3T0 Bpoje Obl
HE OYEHb XOPOIIO, MTOCKOJIBKY HEKOTOPBIE U3 HUX UTPOK MOXKET IIeperry-
TaTh CO CTAPIIMHCTBOM KapT, HO CUTYAIldsl 9T HACTOJBKO PelKa, 9TO Ha
MeJIKHe Heyno6cTBa Mpu €€ BOBHUKHOBEHHH MOYKHO HE OOpAIaTh BHU-
Mmanust). ToMy UIpOKy, 4eil cefiuac X0, cjellyeT BbIBECTH LPUIJIAIIEHUE
u (KeJlaTesbHO) CIMCOK BO3MOXKHBIX XOJIOB; HAIIPUMED, K BBIIIEIPUBE-
JEHHBIM CTPOYKAM, €CJIU Ceifdac XOJI 9TOr0 UIPOKa, CIeIyeT JT0O0aBUTH
CTPOKY
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31ech UTPOK 3aIMEN ¢ NBOWKKA KpeCcTeil, MapTHEP IMOKPBLIT €€ BAJIBTOM,
aTaKyIOIINii TOIOPOCUIT BastbTa Oy0eii, BajeT ObLI IOKPBIT JaMOM, Terephb
ATaKyIOIeMy BBIJIAHO IIPHUIJIAIIIEHNE, TIOKA3bIBAIOIIEe, ITO OH MOYKET IO
6pocuTts emé namy nuk. Irpok moxxer Habparh OyKBY b 1 Ha>KaTh Enter,
b0 MPOCTO HaXKaTh Enter, OTKA3aBINNCH OT JAJbHEHIIEro moi0pachl-
BaHUSI.

[Ipurnamenne s «OTOMBAIOIIETOCS» UTPOKA JIOJ?KHO BBITVISIETD
KaK-TO MHAYe, HAIIPUMED, MOXKHO II€PEYNCIUTH METKHU TeX KapT €ro PyKH,
KOTODPBIMU OH MOXKET IOKPBITH IIOCJIEIHIOI0 CHIFPAHHYIO KapTy, U K 3TO-
My J00aBUTH KaKHE-TO €MIE CUMBOJIBI; [TOJIYIUTCs, HAIIPUMED, «be =>».
Bce urpoku, Koropble Ha TEKYIIEM COCTOSIHIN XOJIa MOTYT <«IIOJOPOCUTD
OTOMBAIOMIEMYCsI €ITIE KAPTHI, JOJIKHBI CBOEBPEMEHHO ITOJIYy YU Th COOTBET-
crByformiee npuriamnenne. OTOUBAIOMUNACT UTPOK MOXKET OTKA3aThCS OT
JaJIbHENIIei 3aUThl, JJa2Ke €CJIM Y Hero eCTh HOJXOSAIINE KapThl — JIJIst
9TOTO OH OTIIPABJISIET IIyCTYIO CTPOKY (HaxkumaeT Enter). B arom ciryuae
BCe KapThl, CHII'DaHHbIE Ha JIAHHOM XOJIy, [I€peIaloTcs eMy Ha pyKy. Ecim
y OTOMBAIONIErOCS HET MOAXOISINNX KapT [Jisi OOOPOHBI, TAKOE 3aBep-
IIEHNe XO/a JIOJIPKHO ITPOUCXOJINTH aBTOMAaTHIecKu. FKcimm y ocraabHBIX
UTPOKOB UMEIOTCsI KAPThI, IOIXO/ISAIIIIE JJIs IOA0PACHIBAHNS, U IIOKA eIé
HE JOCTUTHYT JIMMUT Ha KOJIMYIECTBO KapT IIPU aTakKe (STOT JIMMUT Pa-
BEH YUCJIy KapT Ha PyKe y OTOMBAIOMIEroCsi B Ha MOMEHT HavaJa XOJa),
UM JIOJZKHO OBITDH BBIJIAHO IPHUIVIAIIEHNE ¢ yKa3aHUEM I[TOJIXO/IANIIX KapT
(«n06aBKM» ); X0/ CIMTACTCS 3aBEPIIEHHBIM, KOTJIa HU y KOTO HET GOJIbIIe
ITOJIXOISAIINX KAPT UJIU BCE UI'POKU OTKA3AJINCH OT «I00ABJICHUS Y, HAYKAB
Enter.

IIpu s1060M M3MEHEHNN B UI'Pe BCE UTPOKU JOJIZKHBI [TOJIY TUTH OOHOB-
JIEHHYIO «KapTHHKY», HIPOIIE BCEro 3TO C/Ie/IaTh, IepeaB 25 CHUMBOJIOB
[I€PEBOJIA, CTPOKHU. YTO MIPU TPAIUIIMOHHON BBICOTE TEPMUHAJIA [TPUBEIET
K OYHCTKE 9KPAHA, IIOCJIe Yer0 MIEPEIATh CTPOKU COCTOSHUS CTOJIA, PYKH
U IPUIJIAIIEHASA.
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B marmre BpeMms 1ipu urpe B MOJIKUIHOTO JIypaka OOBIMHO yCTaHABINBA-
€TCs OUEPETHOCTD «IOJIKUIBIBAHUS >, HO KJIACCUIECKUE TTPABUJIA ITOM WT-
PBI TaKO# OYEPETHOCTH HE HOAPa3yMeBaIu: JIefICTBOBAJIO IIPABUJIO «KTO
yCIIeJI, TOT MOJIOZEI>. VIMEHHO Takasi peam3aliis, KOr1a NTPOKH, TMEIO-
mye IOAXOAdAINe KapThl, MOI'YT IIOCOPEBHOBATbHCA B CKOPOCTHU PeaKIUu,
unmepecHee B KadecTBe 3Tiofa. [Ipobiema passe 4TO B TOM, 4TO HAaJIH-
qye Ha CTOJIE OJITHOBPEMEHHO HECKOJIBKUX HEIOKPBITHIX KapT HPUBOIUT K
HEKOTOPOI HEOIPEIEIEHHOCTH: KAKYIO U3 HUX OTOMBAIONIUIICS ITBITAETCS
TOKPBITH OYepeTHbIM cBouM xo70M ! [Iporre Bcero permuTsb 9Ty mpobiemy,
He JIOIyCKas Ha CTOJI DOJIbIE OJHON HEIOKPBITON KAPTBHI; CEPBEP MOXKET
[IPUHATH U 3aII0MHUTH, KAKHE KapPThl UT'POKU IIBITAIOTCS [IOI0POCUTH, HO
IOKA3bIBATh WX Ha, CTOJIE 10 OJHOM, OO MOKa3bIBATH BCE, HO UI'POKY
IpeJIaraTb KPbITh B KaXKJIbII MOMEHT TOJIBKO OJIHY U3 HUX.

6.18". YcosepIneHCTBYiiTe CBOII cepBep JJIs UI'PBHI B JIypadKa Tak,
9TOOBI OH ITO3BOJISAJI OJITHOBPEMEHHO MIPOBOJIUTH HECKOJIBKO WD, & IOJIb-
3oBaTesIell U UX Pe3yJIbTaThl 3alloMuHaJ. [Ipu BXojie Ha cepBep y IOJIb-
30BaTesIsl CJIe/lyeT CIPOCUTH €ro HMsI; €CJIM TaKOI'o II0JIb30BATEJIsI ITOKA
HET, CIIPOCHUTD, JKEJAET JIM HOJIH30BATEIb 3aBECTH HOBYIO YIETHYIO 3a-
IIICH ¥ €CJIN J13, TO 3aIIPOCUTH IaPOJIb; €CJIH II0JIH30BATE/b C TAKAM HMe-
HEM y2Ke U3BECTeH — CIIPOCHUTH U IIPOBepUTH maposib. [locse ycnemnoro
BXOJIa Ha CEPBEp II0JIb30BaTe/Ib OKA3bIBAETCA B OOIIEM dYaTe, TJe MOXKHO
JIOTOBOPUTHCS 00 UI'pe C JPYTUMHU UT'POKAMHE, CO3/[ATh UIPY HJIHM IIPUCO-
€MHATHCA K CO3IAHHON, HO €I He HavaBIelicss urpe. B pekimMe urper
Telephb JTOJIKHBI IOKA3BIBATHCS UMEHA UTPOKOB; CJIEAYeT IPEIyCMOTPETD
BO3MOXKHOCTH YaTa MEXKJ[y UI'DOKAMHU B XOJI€ UI'DHI.

6.19*. IIpuaymaiiTe CBOIO TEKCTOBYIO MHOTOIOIHL30BATENLCKYIO UTPY
" peayiu3yiTe cepBep JJIsd HeEE.

6.20*. PeamusyiiTe cepBep I MHOTOIIOJIL30BATE/IHCKUX HUTP
(cM. yestoBud 3aaun 6.18), 103BoJIsTIONIUIT OTHOBPEMEHHO IIPOBOJUTD UI-
PBbI Pa3JIUYHBIX BHUJIOB.



K gactu 7 «mapaJijiejibHbIE
IIporpaMMbl 1 pa3jeiigeMble

TaHHbIE»

7.01. B HenpaBmwIbHO CIIPOEKTHUPOBAHHON CHCTEME MMEETCsl CEIMEHT
pa3iesisieMoil IaMsTH, B KOTOPOM COJIEPYKUTCS MACCHUB IEJIBbIX JHcell (Kak
[OJIO’KUTEIbHBIX, TAK 1 OTPUIATEIbHBIX ), 06IIasi CyMMa KOTOPBIX DaBHA
nymio. Hekas mporpaMma U3 duciia BXOJIANINX B CUCTEMY HAYAJIA TOJACIET
CYMMBI 3JIEMEHTOB MaccuBa. B 3To 2Ke camMoe BpeMs Jpyrast TporpaMMa
KAKNM-TO HEU3BECTHBIM CIIOCODOM BBIOpAJIa TPU JIEMEHTa MACCHBA, II€P-
BbIll 3 HUX yMeHbmnsa Ha 100, Bropoil ymMenbmuiaa Ha 200, Tperunii
yBeguunia Ha 300, TaK ITO 00IIAast CyMMa 3JIEMEHTOB OCTaJIaCh HYJIEBOI.
Kakumu MoryT okazaTbcsi pe3y/IbTaThl IMOJACUYETA, BBIIOJTHIEMOTO TI€PBO
MIPOrpaMMOi, eClIi M3BECTHO, UTO KaxKJas OTIeJbHO B3ATasd OIlepallisd
U3BJICYCHUS 3JIEMEHTa U3 MACCUBA U 3aIlUCH 3JIEMEHTa B MACCUB BBIIIOJI-
Hs€TCS aTOMAPHO, HO HUKAKOI'O B3aMMOUCKJIIOUEHHsI B 00enmx paboraio-
IUX porpaMmax He mnpegycmorpeno? Ilepedancinre Bce BO3MOXKHbBIE Ba-
puanTel. Homepa 371eMeHTOB, BLIOpAHHBIX BTOPOI MPOrpaMMOii, a TaKKe
KOHKpeTHAasl II0CJIe/I0BATEJIbHOCTh, B KOTOPOH IiepBasi IIpOrpaMMa CyM-
MUDYET 3JIEMEHTbI, HEU3BECTHBI (MOI'YT OBITEH JIIOOLIMHE).

7.02. B pazaesnsieMoil TaMsTH PACIIOIOXKEH MACCUB U3 TPEX JIEMEH-
TOB THUNA int, NPUYEM MCXOJHO IEPBBINA 31eMeHT paBeH 100, BTOpOil —
200, tpernit — 300. Ecth dyukmmsa, nmpuHIMaiomas mapaMeTpaMu al-
peca IBYX MEPEMEHHBIX, BEIYUC/IAIONAS UX CpeiHee apudMETUIeCKOe 1
3aIMCHIBAIOIIAs PEIYJIHTAT B 00€ ITepeMeHHbIe:

void set_average(int *x, int *y)
{

int z = (*x + *y) / 2;

XX = Z;

*y = z;



K wactu «mapasiiesbHble TPOrpaMMbl U Pa3/iesisieMble TaHHBIC 83

3

91y DYHKIUIO BBI3BAIN B APAJIIEBHBIX IIPOTIECCaX, IPUIEM B OTHOM
JJId IepBOI'O U BTOPOT'O 9JIEMEHTOB MaCCHUBa, & B JIPYI'OM — /Il BTOPOT'O
u Tperhero. KakoBbl MOTYT OBITH 3HAUEHUST SJIEMEHTOB MTOCJIE ITOTO, €CJIN
HUKAKUX CPEJICTB CUHXPOHU3AINU U B3aWMOWCKJIIOYEHUS He MPEyCMOT-
PEHO, HO IIPU ITOM U3BJIeYeHUE 3HAYEHHS U3 OTJEJIbHO B3ATOIO 3JIEMEHTA
MAaCCHBa, & TAKXKe 3aHECEHNE B HEr0 HOBOT'O 3HAYEHUs] PADOTAIOT aToOMAap-
no? Ilepeunciure Bce BO3MOYKHBIE BAPDUAHTHI.

7.03. B §7.1.3 npusenén anzopumm Ilemepcora, mo3Bossonuit
BBIIIOJIHUTH KOPPEKTHOE B3aMMOUCKJIIOYEHUE JJIA JIByX IIPOIECCOB C UC-
MOJIb30BaHUEM TepeMeHHO# who_waits m MaccuBa ¢dJiaroB interested
U3 IBYX 3JIEMEHTOB:

void enter_section() { void enter_section() {
interested[0] = TRUE; interested[1] = TRUE;
who_waits = 0; who_waits = 1;
while(who_waits==0 && while(who_waits==1 &&

interested[1]) {} interested[0]) {}

} }

void leave_section() void leave_section()

{ interested[0] = FALSE; } { interested[1] = FALSE; }

Ocranercs Jin aaropuTM KOPPEKTHBIM, €CIU B (DYHKIMAX enter_section
IIOMEHATh MECTaMH IepPBBIe JIBE€ CTPOKH, BOT TaK:

void enter_section() { void enter_section() {
who_waits = 0; who_waits = 1;
interested[0] = TRUE; interested[1] = TRUE;
while(who_waits==0 && while(who_waits==1 &&
interested[1]) {} interested[0]) {}
} }

— i OH «cjoMmaercs» ! OrBer obocHYyITE.

7.04. Hammummure mporpaMmy, COOTBETCTBYIOINIYIO YCJIOBUSIM 3aa<N
6.13, 6e3 puMeHeHUsT BBI30Ba select — BMECTO 3TOTO B IJIABHOM Tpe-
Jie BBIIIOJIHANTE BBI3OB accept, a /il 0OCIIy’KMBaHUS KaxKJIOro HOBOI'O
MTOKJTIOYUBINET0Cs KJIMEHTa TOPOXKIaiiTe JIOMOTHUTEbHBIH Tpe . He 3a-
ObIBaliTe TIPO B3aMMHOE MCKJIIOYEHUE ITPU OOPAIIEHUHN K JIIOOBIM JTAHHBIM,
JIOCTYITHBIM B pa3HbIX Tpejax! CpaBHUTE 06BEM U IIPOUHE XAPAKTEPUCTH-
KJ 9TOT'O PEIIeHHs C PelleHuEM B COOBITHIHO-OPUEHTUPOBAHHOM CTHUJIE
(na BBI3OBE select).
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B3IJVIA/d 3a KYJIUCbI»

8.01. Jlana mporpamma:

int main()

{
double d;
scanf ("%1f", &d);
d = cos(d);
printf ("%f", 4);
return O;

}

IIpeamonokuM, MbI UCIIOIB3yEM TAKYIO BEPCUIO KOMIIUISATOPA U OUOIm0-
TEKH, YTO IOJIYYEHHBIN WCIIOJHAEMBIN (Dailyi UCIOJIb3yeT abCOJFOTHBIHN
MHUHUMYM CHCTEMHBIX BbI30BOB. CKOJIBKO CHUCTEMHBIX BBI30BOB BBIIIOJIHUT
JIaHHAsT TPOrpaMMa, U KaKue 3T0 OY/IyT CUCTEMHBIE BBHI3OBbI?

8.02. IIporpamma true BBITVISIUT TaK:
int main() { return 0; }

IIpeamono:xuM, MBI UCIIOTB3YEM TAKYIO BEPCUIO KOMIUIATOPa U OUOImOo-
TEKU, YTO IOJIYIEHHBIH HCIOTHSIEMbINH (aitl UCIoIb3yeT abCOTIOTHDIN
MHUHMMYM CHCTEMHBIX BBI30BOB. DyJjer jiu JaHHasi IpOrpaMma BBIIOJI-
HSITh CHCTEMHbBIE BBI30BBI, U €CJIN JIa, TO KaKue?!

8.03. Cpeju 6ubsmoreunbix hynxnuit printf, scanf, fgetc, fopen,
fclose, read, malloc, free, kill, signal, exit, getpid ecTb poBHO OJI-
Ha, KOTOpasl He SABJISETCS CUCTEMHBIM BBI30BOM U HUKOT/Ia HE 00PAIaeTcs
K CHUCTEMHBIM BbIzoBaM. Kaxast 310 pyHKIMsA?

8.04. Cpeau 6ubmoreunsix GyHKIUN sin, atoi, sprintf, sscanf,
strcpy, strcmp, malloc, free, rand HU OfHA HE ABJIACTCA CACTEMHBIM
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BBI30BOM, HO €CTh POBHO OJTHA, KOTOPAasi MOYKET 00PATUTHCS K CUCTEMHO-
My BbI30BY. Kakas ato dyukims?

8.05. Ha mexoTopoM KOMIBIOTEpPE PEATU30BAHA CTPAHUTHAS MOIED
BUPTYaJIbHOI MaMsITH € JBYyMsl YPOBHSIMU CTPAHUIHBIX TaOsuIl. Aueiiku
MaMsiTH BOCBMUOUTHBIE, PA3PsTHOCTD aJipeca cocTapiisger 32 bura, Tab/iu-
11a TIEPBOTO YPOBHS COAEePKUT H12 3amuceil, TaOIUIIBI BTOPOTO YPOBHS —
o 4096 3ammceit kaxkaasi. KakoB pa3mep crpaHuiib?

8.06. Ha mexkoTopoM KOMUIBIOTEpPE PEeATN30BAHA CTPAHUIHAS MOIED
BUPTYaJIbHON MaMSTH C ABYyMs YPOBHSIMU CTPAHUIHBIX TAOHI. deiiku
maMsaTH BOCBMUOWTHBIE, Pa3psIHOCTh yKasareseil cocrapiser 64 Oura,
HO U3 HUX KCIOJIb3yeTcst TOMbKO 40, ocTabHble 3ape3epBUPOBAHDL; Ta0-
JINIIA TIEPBOTO yPOBHsI cozep:kuT 8192 3amucu, Tabymibl BTOPOro ypoB-
ust — 1o 4096 3anmceit kaxkas. KakoB pazmep crpanuiipbr?

8.07. Ha HeKOTOpOM KOMIIbIOTEPE peajin30BaHa CTPAHUYIHAST MOJIEIIb
BUPTYaJIbHOHN IAMSITH C TPEeMsl YPOBHSIMU CTPAHUYIHBIX Tabswuil. ueiiku
MaMATH BOCHBMUOUTHBIE, Pa3psIHOCTh yKasaTeyeil cocrapjser 32 Oura;
TabJIAIIBI KAXKIOT0 U3 TPEX ypOoBHEH comepxkar mo 128 3amuceit. Kakos
pasMep CTpaHUILBI!
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MbIIIJIECHUNA IIPOI'paMMUCTA»

Pexypcust

9.01. JTaH 11eJI09MCIIeHHBIN MacCUB (&pec ero HauaJa U JJIMHA); Hy K-
HO OIIpeJe/INTh, Y€MYy PaBeH ero MakcuMmaJjbHbll d1emenT. Cdhopmyiu-
pyiiTe aJIrTOpUTM pelleHus 3TOH 3a/a9i B TEPMUHAX PEKYPCUBHOTO MBbIIII-
JieHus (PeKypCUU KaK IIapaJUrMbl), T. €. 6e3 IBHOIO yKa3aHUsl [OCJIE10Ba-
TesibHOCTH JieficTBuil. Hanummure Ha Cu QyHKIUIO, PEAJM3YIONLYI0 3TOT
AJITOPUTM U UMEIOIILYIO CJIEIYIONuil Tpoduib:

int intvecmax(const int *arr, int len);

O6paruTe BHUMaHHUE, YTO [IPU IPABUILHOM PelleHun (pyHKIUs He T0JI2K-
Ha MCIHOJIb30BATh [UKJIbL U Moauduimpyomue («pa3pyliaoluyes ) ome-
pa.L[I/II/I (IIpI/ICBaI/IBaHI/IH n I/IHerNleHTbI/,ZLerel\IeHTbI).

O6s13aTeIbHO cHOPMYJIUPYITE OTBETHI Ha CJIEIYIONINE BOIIPOCHL:

® KAaKOil CJIydail HCIIOJIb3yeTCsl B POJIN Da3uca peKypCuu?!
e yeM (KOHKDETHO) CJIydaii, perraeMblil ¢ IOMOIIbI0 PEKYPCUBHOIO
BBI30BA, IIPOIIE, HEXKEJN UCXOTHBIN Cirydaii?

9.02. dABiisiercst Jin OCTATOYHOM PEKYPCHS B BAIIEM PEIEHUH [IPEeIbI-
aymieit 3agaan? [louemy? Ilepenuiiure pemreHue Tak, 9To0bI PEKYpCHUst
crajia octarovHoit. MOoXKHO i Terepb chOPMYINPOBATH IPUHIIAIL €€ Pa-
OOTHI B paMKax PEKypCUN KaK MMapaTurMbI?

9.03. B neouncjaeHHOM MacCUBe JITTHON He MeHee JIBYX JIEMEHTOB
HYKHO HAWTHU JBa HANOOJIBINNX 3HAYECHUS €0 JIEMEHTOB; DEIeHNEe TPe-
Oyercs B Buie (PYHKITUU C TPOPUTIEM

void intvec2max(const int *arr, int len, int res[2]);
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IIpeanonaraercsi, aTo YHKIH 3AMUIIET HAlIEHHbIE 3HAYECHUS B dJI€-
MEHTBI MaccuBa res: HamboJiblliee — B 3j1eMmenT res [0], BTopoe 1o Be-
suauae — B vjement res[1]. Hamummre takyo dynkuuio (Bo3MOXK-
HO, C UCIIOJIL30BAHUEM BCIIOMOIATEIbHLIX (BbYyHKIMI) 6e3 NMpruMeHeHust
IVKJIOB; IIPUCBANBAHNS HCIOIB3YITE TOIBKO IS 3aHECEHNs 3HAYEHMI
B res.

SIBnsieTcst u OJTyIUBITIAsICS Y BAC PEKypcust octaTounoit?! Kcin ner,
HCIPaBbTe Ball KOJ TaK, YTOObI PEKypCHsl CTaJa OCTATOYHON, B ITOM
3a/1aY€ ITO HECJIOXKHO.

9.04. lan maccuB Oe33HAKOBBIX IEJIBIX; TPEOYeTCsl OMPEeIeTUTh MaK-
CHMaJIbHOE 3HAYEHUE €r0 JIEMEHTOB U BCE JIEMEHTHI, HUMEIOIIIE 9TO 3HAa~
genue (B ob1eM ciydae ux 6osiblie ofuoro) obuymurs. [Ipenoxure pe-
IIIeHre ITOH 381491, He UCIOJIb3YIOIIee ITUKJIbL.

9.05. Mo2KHO /i B PEIIeHnn MPEIbIIyIIeil 3a1a9u 000UTUCh TAKKE U
6e3 MpUCBaNBaHUil, 33 UCKJIIOYEHNEM [IPUCBANBAHUS HYJIEH 9JIeMeHTaM, B
KOTODPBIX HAXOJUJIOCh MAKCUMAJIbHOE 3HAYEHUE !

9.06. B cranmaprroit 6ubnoreke s3bika Cu ecth GyHKIHUSA Strstr,
[O3BOJIAIONIAs HANTH HOACTPOKY B cTpoke (cM.§4.10.2). Hanumure Ha
Cu (byHKIUIO, Je/Ialoly0 TO Ke caMoe, He IIPUMEHsIS [IUKJIOB U Pa3py-
MIAIOIUAX OlEePAIU.

B kauecrse monoHuTesibHOro ((hbakyabTaTUBHONO) YIPAXKHEHUS 10
pobyiiTe 060iTHCH 63 BCIIOMOTaTEIbHBIX (DyHKITHIA.

9.07*. B §§2.11.3, 3.3.9, 4.3.22 u 9.2.4 pa30obpaHbI pelreHus 3312491
O COTIOCTABJIEHUN CTPOKH ¢ obpasmnom — Ha llackase, Ha s3bIKe acceM-
6siepa 1 Ha Cu. DTHU peIIeHust JPYyT OT JIPYTa HECKOJIBKO OTJIMIAIOTCS 10
CTPYKType (B TOM UHCJIE CJIeTKa PA3IMIaroTCsl MKy cODOI /IBa perre-
Hust Ha Cu), HO X 0O'beIMHSIET TIIABHOE: BCE OHU UCHOJIB3YIOT PEKYDPCHIO.
TTompoGyiiTe pemmTs 91y 3aady Ha s3bike Cu 6€3 TpUMEHEHUs PEeKyp-
cuu.

9.08. Tpebyercs mporpaMma, IPUHAMAIONIAA Ha BXOJ (IapaMeTpOM
KOMaHIHOI cTpoku) 1esoe uucyao N u nedaraoriee N mnepsbix aucen Ou-
6onagun. Hamummre Takyio mporpaMvy 6e3 MpUMEHEHUsT pa3py IIAIOIIIX
onepanuii.

Pabora B ABHBIX COCTOSTHUSIX

B 3agayax atoro naparpadba nog «peanusauueii aBTomatay no-
HUMaeTCsl co3fgaHmne TpEx oyHKUWi: nepBasi U3 HUX BblAensieT
0bnacTb namMsATK /1S XpaHEHUsi COCTOsSIHMS aBToMaTa (ckopee
BCEro, B BUAE KaKOIi-TO CTPYKTYpbl, HO 3TO He 0bsiaTesnbHO),
MPUBOAUT YC/IOBHbIA aBTOMAaT B UCXOQHOE COCTosiHMe (MHMLMa-
NN3NPYET BbleNeHHyto 0bnacTb NaMsATK) 1 BO3BPALLAET afpec
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co3paHHOro obbekTa; BTOpast hyHKUUS MosiydaeT agpec obb-
€KTa aBTOMaTa Yepe3 OAUH W3 NapaMeTpPOB W BbINOJHSAET OAWH
Wwar aBToMaTa, Bbl4aB Mpu 3TOM HYXHylo uHopmaumio (ec-
M MHpOpMALUS CKaNspHasi, €€ MOXXHO BEPHYTb Kak 3HaveHne
byHKLMN, B NPOTUBHOM Ciy4ae MPUAETCS WCMOMb30BaTh Bbl-
XOAHOW napameTp — afpec, Kyfa HYy>KHO 3anncaTb NOJYyYeHHYIO
“3 aBTOoMaTa WHOPMaLNIO); TPeTbs PYHKLMS nonyHaeT aj-
pec obbekTa aBTOMaTa M YHUUTOXKAET ero, 0CBOboXAasi NaMsiTb
(B npocTeliwem cnyvae — Bbi3biBaeT free).

9.09. PeasmzyiiTe aBTOMAT, ITOCTIEIOBATETHHO BhITatonmii aucaa Pu-
OoHAYYMH.

9.10. PeasusyiiTe aBTOMAT, KOTOPbI Ha KazKJIOM IIare BLIIAET Ode-
peJHoil ajeMeHT TpeyrojbHuKa Ilackalis, a Tak:Ke ero «UHIEKCHI» —
HOMep CTPOKH M HOMep 3JIeMeHTa B 9Toif CTpOKe, HauuHas ¢ Hyseil. na-
4Je roBOpsl, AaBTOMAT HAa, KaxKJOM IHare J0JKeH TeHePUPOBATh OuepeIHbIe
n, ku Ck: (0,0,1), (1,0,1), (1,1,1), (2,0,1), (2,1,2), (2,2,1), (3,0,1),
(3,1,3), (3,2,3), (3,3,1) ... Ha Bcakuii cirydaii HAIIOMHUM, 9TO IPU BbI-
unciaennu CF He cielyer ucnob30BaTh HIKAKUX yMHOYKEHHMI, TPEyToTh-
nuk Ilackans Kak pas U IpeJHasHaueH /IS BEIMHCICHHS UIeHOB 9TOI
HOC/IeIOBATEIBHOCTH ¢ UCIOJL30BAHIEM TOJILKO OTIEPAITAN CJIOYKEHHS.

9.11. Ilepecmanoskroti n3 N 3/1eMEHTOB HA3bIBAETCS HEKUil YIIOPSI-
JIOYEHHBIIT HAOOP, COCTaBJIEHHBIH u3 unces 1,2, ..., N, B KOTOPOM KaxKJ0e
YUCJIO BCTPEYAeTCsl POBHO OJWH pa3. Tak, mepecTaHOBOK U3 JABYX JIEMEH-
roB cymecrByer ase ({1,2} u {2, 1}), nepectaHoBoK u3 TPEX JIEMEHTOB —
mecrs ({1,2,3},{1,3,2},{2,1,3},{2,3,1}, {3,1,2}, {3,2,1}), a B 061miem
citydae nepectaHoBok u3 N ajementos cyiecrsyer N! (su-dakropuad).
IlepecranoBku 110/1po6GHO 00Cy K 1arorcst B §1.3.1, xoTst Tam oHE hOpMaJIh-
HO He BBOJSITCS B KAYECTBE KOPTEXKeil 13 YKCeJl, BMECTO 3TOrO UCIIOJIb3Y-
FOTCsT 3aHYyMEPOBaHHBIE OUJIbSIDIHBIE TITAPUKH.

Peanusyiire aBroMaT, KOTOPBIA MPU €r0 CO3JAHUM TOJYIAeT UUCJIO
N (ro ecrb byHKIMs CO3JaHHs aBTOMATa MMeeT IeJOYNCIEHHbIH ma-
paMeTp), a Ha KayKJIOM Iare BBIIAST OUEPEelHYI0 IEePECTAHOBKY u3 N
9JIEMEHTOB, JIJIsi 4ero (byHKIMK, KOTOpasl peajn3yerT Mar aBroMara, Ie-
pemaéres agpec Hadassa maccusa u3 N renbix. [locse ucuepranus nepe-
CTAHOBOK, T. €. ITOCJIE TOTO, KaK (GDYHKIHS Mara aBroMara Oblia BHI3BAHA
N! paz, npu HOCJEAYIONKUX BbI30BAX OHA JIOJXKHA 3AIOJHSTDH IIepeIaH-
HBIl MACCUB HYyJISIMU, 9TOOBI TIOKA3aTh, YTO OOJIBINE T€PECTAHOBOK HET.
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u AT]]»

AOGcTpakTHBIE TUIBI JAHHBIX

Cnepytowue 3aa4m NOCTPOEHbI B NPELNONOKEHNU, HTO Bbl yrKe
npo4unTanu rnasy 10.3.

10.01. Jlana dbysHKIMS main:

int main()

{
A first = 1;
A second(10);
printf("first: %d %d\n", first[100], first[200]);
printf("second: %d %d\n", second[100], second[200]);
return O;

}

Onummmre Kacc A, 06bEKTBI KOTOPOI'O BeJyT cebsi KaK HEeU3MeHsieMble
MAaCCHUBBI TEJIBIX UHCE, TPUIEM 3HAYEHNEe KaXKJO0ro 3JIeMEHTa OOJIbIIe
3HAYEHHs €ro MHJEKCa Ha Iucao N, KOTOpoe Iepenaércs Kak mapamMerp
KOHCTpYKTOpa. Tak, jJannas OyHKIU main Jo/KHA HAedaTaThb:

first: 101 201
second: 110 210

10.02. /lana dpyHKIHUS main:

int main()
{
B first(1l), second = 2;
first += 10; second += 1000;
printf("%d %d\n", first.Get(), second.Get());
return O;
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Onwmmmre Ki1ace B Takum 06pa3oM, 4TOOBI IPOrPaMMa ¢ TaKoi (byHKIHe
main KoMmnuiupoBasach (6e3 npeiyupexuenuii) u paborasa, nedaras
CTPOKy «11 1002».

10.03. Jlana dyHKIMS main:

int main() {
D x;
D y(x);
Dz=y;
printf("%d %d %d\n", x.Get(), y.Get(), z.Get());
return O;

}

Omnumure kjaacc D Tak, 9T00bI 9Ta PYHKIINsST KOMIUJIXPOBAJIACH DE3 IIpe-
JyTIpexaennit u paborasa, medaras CTpoKy «0 1 2».

10.04. Onumure Kirace M, 06bEKTH KOTOPOTO TPEJICTABIISIIOT TIEJI0-
YUCJIEHHYI0 MaTpHUIly 3 X 3 ¢ mHAeKcarueir oT 1 10 3, puaéM s 33 1aHus
[TO3UIMK UCIOJIB3YIOTCsI 00BEKTHI APYroro KJacca, HasbiBaeMoro 1. Pea-
JIN3YHTE OTEPAINIO CI0KEHUST MATPHII, & OMEPAITNIO MHICKCUPOBAHNS TIe-
perpysure Tak, YTOObI MOXKHO OBLIO BBINOJHSTH KAK IPUCBANBAHUS, TAK
U U3BJIEYEHUs] 9JIEMEHTOB MaTpuIlbl. 11pu co3manum MaTpuils! jeiaiite eé
eJIMHUYHOM (eIMHUIBI HA [VIABHON IUArOHAJIM, OCTaJbHble Hy/M). Bamun
KJIACCHI JIOJIKHBI PADOTATh CO CJIEAYIONUM TeKCTOM (yHKImu main():

int main()

{
M mi;
printf("%d %d %d\n", m1[I(1,1)], m1[I(2,2)], m1[I(2,3)]1);
M m2;
mi[I(2,3)] =7;
m2[I(2,3)] = 350;
M m3(m1 + m2);
printf ("%d %d %d\n", m3[I(1,1)], m3[I(2,2)], m3[I(2,3)]);
return O;

}

— OPUIEM JIOIPKHO TeIaTATHCS
110
2 2 357

Ncnonb3osaTh rimobajbHbIE IEPEMEHHBIE U CTATHYECKHE IOJIsSl B 3TOM 3a-
Jade He cjejyer.

10.05*. YcoBepieHCTBYiTe KJyiacc M, ONUCAHHBIN B MPEIbIAYINEN 3a-
Jade, yCTPAHUB MOTPEOHOCTH B 00bEKTaX KJIacca 1; IBOMHON MHIEKC J0JI-
JKeH 3anmcbiBaTbesi 06brdubIM it Cu u Cu++ criocobom, depes JIBOii-
HOEe IIPUMEHEHHUe oepalyn uHiaeKcupoBanus. Tekcr GyHKIMKM main mo-
CJIE 9TOTO JIOJIZKEH CTATh TAKUM:
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int main() {

M mi;

printf ("%d %d %d\n", m1[1][1], m1[2][2], m1[2][3]);
M m2;

mi[2][3] = 7;

m2[2] [3] = 350;

M m3(ml1 + m2);
printf("%d %d %d\n", m3[1]1[1], m3[2]1[2], m3[2][3]);
return O;

10.06. Omummre kjgacc E, 00bEKT KOTOPOTO IPEICTABISET CODOM
«BECKOHEUHYIO» TEJIOUNCICHHITI0 MATPHILY, JIEMEHTHI KOTOPOl Ha TJIaB-
HOIl JIMaroHaJid PaBHBI HYJIIO, a OCTAJIbHBIE JIEMEHTHI PABHBI PA3HOCTH
uHyeKcoB (T.e., Hanpumep, sjaeMent e [3] [200] pasen -197, a sjiemMeHT
e[12905] [105] pasen 12800). Tak, caeayiomasa dyukinus main ()

int main() {
E e;
printf("%d %d %d\n", e[0][0], e[100][100], e[-10][-10]1);
printf ("%d %d %d\n", e[1500][7], e[7]1[565], e[-8][-16]1);
return O;

}

J0JI2KHa KOMIIUJINPOBATBHCAA, pa6OTaTb u 1evdarTaTb

000
1493 -48 8

EcrectBenno, B 3T0i1 3ajade He ciie/lyeT UCHOJIB30BATH IVI00AIHHBIC IIe-
PEMEHHBIE U CTATUYIECKHUE [IOJIsT; KPOME TOTO, 3/IeCh He Hy»KHO OIUCHIBATD
Kakue-anbo HacTodue MaccuBbl (onepanuu [] IOJMKHBI IPUMEHATHCS
TOJILKO K OObEKTAM BAIIUX KJIACCOB).

10.07. Yro Hamegaraer cjeiyromias mporpaMmma’

#include <stdio.h>
class I {
int i;
public:
IO : i(6) { printf("sun\n"); }
I(int a) : i(a) { printf("venus %d\n", i); }
I(const I%& other) : i(other.i)
{ printf("earth %d\n", i); }
"I { printf("moon\n"); }
int Get() { return i; }
void operator+=(const I& op) { i+=op.i; }
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void f(I& x, I y)

{
y += 1000;
X +=y;
}
int main()
{
I i1,
I i2(50);
i2 += 800;
f£(i1, i2);
printf("%d %d\n", i1.Get(), i2.Get());
return O;
}
10.08. HamomHUM, 49TO pPaAyUOHGABHOE YUCAO — DTO HECOKPATH-
Mast JpoOb BHJIA %, rige n — Iejioe, m — HarypaJbHoe. Ouuimre

KJlacc Rational, peanu3yromuil IIOHATHE PAIMOHAJIBLHOI'O YHCJA, BOC-
[I0JIL30BABIIUCH YUCIAMU THUIA long long Jjisl IIPEJICTABICHUS HCJIU-
TeJisi U 3HAMEHAaTe sl podu; TpebOBaHuEe O HECOKPATUMOCTU JPOOH ITOKa,
npourHopupyiite. CHabauTe KJIACC YeTHIPhbMsI OCHOBHBIME JICHCTBUSME
apudMeTHKY, COOTBETCTBYIOIIUMU UM OLEDPAlUsIME IIPUCBAUBaHUs (+=,
-=, *¥=, /=), byHKIMsIMI npeobpasoBanus K unucay Tuna double u K Iie-
JoMy (371eCh JKeJTaTeIbHBI 1Be (QYHKIMN: Yepe3 0TOpAChIBAHUE TPOOHOIT
YaCTH U 4epe3 OKpyliieHue K Oimkaiimemy). Byer nosesno npeycmor-
perb MeTon (Wiu jBa) JJisd U3BJIEYEHUs U3 O0bEKTa TEKYIIUX 3HAYCHUI
YUCJNTENS U 3HAMEHATEJI.

Hamummre Habop T€CTOB, JEMOHCTPUPYIONIN KOPPEKTHOCTHL pabOThI
BaIero Kjacca (BCex ero MeTojoB).

10.09. Bo3mokHOCTH KJIacca, CO3MAHHOTO IIPU PEINeHUN TPeIbIILy-
meit 3a/1a91, HECKOJIbKO OI'DAHMYEHBI: BCE apHMMETHUIECKUE ONePAIIH
UMeIOT TEHJEHIIMIO HApAIUBaTh 3HAYEHNE 3HAMEHATeJsd — KaK HaIps-
MYIO DU BBIIOJHEHUN YMHOYKEHUS U JIEJIeHUsI, TAK U 9epe3 IPUBEIEHNE
K 0DIIeMy 3HaMeHATENI0, KOTOPOe HEeOOXOIUMO IIPH CJIOXKEHUSIX U BBITH-
TAHUSX; PAHO WJIM NO3/HO (M CKOPEee PAHO, UeM IO3/IHO) 3HAUEHUE 3HAMe-
HaTeJIs IPEBBINAET BO3MOXKHOCTH PA3PsAHOCTH Jaxke /it long long.

Hannmmre TecTsI, JeMOHCTPHUPYIOIINE OTPAHIYEHUS HEXBATKU Pa3-
PATHOCTH; 2KeJIaTeJIbHO IIPU 9TOM HalTH TOYHBIE I'PaHUIbI BO3MOXKHOCTEMN
10JTOOHO TOMY, KaK 3TO CJeJIaHo B §2.2.5.

BocnospzoBasimcs  anropurmMoM EBkinga, Hamumure QyHKIHIO,
OTBICKUBAIOIILYI0 HAWUOOIBINUI OOIIMIl JeUTeIb JUIsd JIBYX YHCEes THIIA
long long; oOparuTe BHIMAaHUE, YTO HAUOOJIBINUI OOIINIT I€JINTENH BCE-
Ta IO OIPEIEJEHUIO MTOJOKUTEIEH U HE MEHSIeTCS IIPHU JIIOOH cMeHe
3HAKOB MCXOJHBbIX dnces. [TockonbKy sTa dyHKIus norpedyercs BaM B
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Kyacce Rational, oHa JTOI2KHA OBITH €r0 MPUBATHBIM METOJOM; HO TaK
KakK 0ObeKT Turma Rational eif i paboThl HE HYKEH, CIEIyeT CIeIaTh
€€ CTaTUIeCKON.

Bocmosib3oBasiiuck 510it (pyHKIME, ycoBepIIeHCTBYiTe Bau apud-
MeTHYECKUe OIIEPAIINN TaK, YTOOBI, BO-IIEPBBIX, PE3Y/IHTAT UX PAOOTHI BCe-
TJa MPEeJCTaBIIs cOO0M HECOKPATUMYIO JIPOOD; BO-BTOPBIX, 9TOOBI «JIATII-
HU€» MHOXKHUTEJIH 110 BO3MOYKHOCTH M3BIMAJIUCh U3 YUCEJ 00 BBITIOJTHEHUS
JIPYTUX oneparuii: Tax, IIpU IePeMHOKeHUH JIByX Jpobeit —- - % ciesyer
HE TOJIBKO IMPEIBAPUTEIBHO COKPATUTH 00€ JIPOOM, €CJIM STOTO emé He
CIIEJIAHO, HO W IIPOBEPUTH, HET JIM HETPUBUAJILHOrO (T.€. OTJUYHOIO OT
eIMHUIIBI) O0IIero aenuTens B mapax (n,q) u (m,p).

C moMoIpio paHee HAIIMCAHHBIX TECTOB yOEINTECh, YTO TEIePh BO3-
MOXKHOCTH Balllero KJacca CTaJIM IINpe; HAIIUIIUTE TECTHI, JEeMOHCTPHU-
pylolliie I'paHUIBI BO3MOXKHOCTeH HOBOW peajid3allui, U CPaBHUTE 3TU
TPAHUIIBI CO CTAPBIMU.

HacaenoBanue

10.10. Yo nHamegaraer cieayomias mporpamMmma’

#include <stdio.h>

class A {
int i;

public:
A(int x) { i = x; printf("first\n"); }
virtual “A() { printf("second\n"); }
int £() const { return i + g() + h(); }
virtual int g() const { return i; }
int h() const { return 6; }

};

class B : public A {

public:
B() : A(0) { printf("third\n"); }
“B() { printf("fourth\n"); }
int £() const { return g() - 5; }
virtual int g() const { return 8; }
int h() const { return 1; }

};

int main() {
B b;
Ax p = &b;
printf("result = (%d ; %dD\n", p->£(), b.£0);
return O;
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10.11. Onwumure abcTpakTHBIH Kirace Body, Ipe/ICTABISIONINIT HEKOE
abcTpakTHOEe (DU3UTIECKOE TeJI0, IjIs KOTOpOro He 3ajaHa ¢dopma, HO
3aJlaHa TIJIOTHOCTb COCTABJISIOIIETO €ro BemecTBa. lLIoTHOCTH 3amaér-
cst mojieM tuia double. Ilpemycmorpure B Kjlacce 9YUCTO BUPTYaJlb-
HYy¥I0 pyuknuio Volume (), 3a7a10MIyI0 00DHEM TeTa, U TPOCTYIO PYHKITAIO
Mass (), BBIYACJISIONIYIO MacCy KakK IMpou3BeieHne 00bEéMa U ILIOTHOCTH.

VHacnenyiite or Kiaacca Body kjacc Cube, mpesacTaBidoomuii Ky-
OUK, CAeTAHHBIN U3 OJTHOPOIHOTO BEIIECTBA U 38]aBAEMBII JTMHON pedpa
(nepBblii HapaMeTp KOHCTPYKTOPA) U INIOTHOCTHIO BelnecTBa, (BTOPOIi 1a-
pamerp KOHCprKTopa)7 a TakzKe KJjacc Tetrahedron, nipeacTaBsOnnii
[IPaBUJIbHBINA TeTPadp, CAEJAHHBIN M3 OIHOPOJIHOIO BENIECTBA U 3aa-
BaeMbIil aymHOI pebpa u mwioTHoCcTho. HanoMmanM, 910 00b€M IpaBuIb-
HOTO TeTPa’Ipa COCTABJISIET %a?’. JIyist 3a/1aHusT 3HAYEHHST \/2 MOMKHO
BOCHOJIb30BaTbCAd KOHCTaHTOI M_SQRT2, koTOpad onpeleaeHa B 3aroJjio-
BOYHOM (paiiie math.h.

B pesysnbrare cienyromniast pyHKIims main():

int main() {

const Body *p, *q, *r;

Cube a(2, 10), b(5, 0.1);

Tetrahedron t(6, 2.5);

p = &a; q = &b; r = &t;

printf("Volumes: %3.31f %3.31f %3.31f\n",
p->Volume(), gq->Volume(), r->Volume());

printf ("Weights: %3.31f %3.31f %3.31f\n",
p->Mass(), g->Mass(), r->Mass());

return O;

}

JIOJIZKHA OTKOMITUJINPOBATHCS 0e3 OMIMOOK M IIpeylpeKIeHnil, 0Tpabo-
TaTh U BbIJIATD

Volumes: 8.000 125.000 25.456
Weights: 80.000 12.500 63.640

IIpoBepbTe, 4TO Ballla peajn3alius COOTBETCTBYET CJIEIYIONIUM YCJIOBH-
SIM:

® BCe MOJIg HAXOJATCS B 3aKpBITOil (private) wacTu Kjacca, OTKPbI-
TBIMU U 3AITUIIEHHBIMA MOT'YT OBITH TOJIBKO (PYHKIINU-YJIEHBI;

e JjipekTuBa friend He UCHIOAB3YETCH;

® JIJIsi MHUIMAJIN3AINNA O0bEKTOB UCIOJIb3YIOTCsI KOHCTPYKTOPHI;

® HUKAaKNe METOJIbl He M3MEHSIOT BHYTPEHHUE TIOJIsT 00BEKTOB, MO-
ryT ObITH TOJIBKO (DYHKIMYU, BO3BPAIIAIOIINE 3HAYECHUS 10JIeill (HO
He MEHIOIUe HUYEro); Kak CJIeICTBUE, BCE METOJbI, KPOME KOH-
CTPYKTOPOB, IIOMEeYeHBbI KaK KOHCTAHTHBIE;
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e JlaHHDbIE OA30BOTO KJIacca HUT/E He JyOJMPYIOTCS TTOJISIMEA TTOPOXK-
JTEHHOTO KJIACCA.

10.12. Onwmmure abCTPaKTHBIA Kiaace Prism, mpeacTaBisiiomuii mpsi-
MOYTOJIbHYIO TIPU3MY C HM3BECTHOI BBICOTOIl, HO HEU3BECTHOI (HOpMOit
ocHOoBaHUsl. [Ipejmonaraercsi, 970 BCe BEJIUYUHBI MMeOT Tull double.
IIpexycmorpure uncTo BUpTyasbHyIo dyHKnuio Square (), Bo3Bparia-
IOIYIO TIJIOIIAIb OCHOBAHUS MPU3MbI, U TpOoCTyio dyHKInuo Volume (),
BBIUHCJISIIONTY 0 0O0BEM KaK MMPOU3BEJIeHIe BBICOTHI Ha ILJIOIIA/b OCHOBA~
HUS.

Vuacaenytite ot kitacca Prism kiacc Box, mpeacTaBIsiomnii IpsMo-
YTOJIBHBIH HAapaJIjIesIelnIle ] ¢ KBaIPaTOM B OCHOBAHWHY, 33/1aBAEMbIil JJTU-
HOIT 6GoKoBOro pebpa (IepBbIil apamMeTp KOHCTPYKTOpA) M JJIMHON CTO-
POHBI OCHOBaHUs (BTOPOIi apaMerp). YHacsemyiire or Kiacca Box kiacc
Cube, npejcrasigomuii coboii Ky0, 3amaBaeMblii JMHON pebpa (eaumH-
CTBEHHBIN ITapaMeTp KOHCTPYKTOpa). B pesyibrare cienyromas hyHK-
mug main():

int main()

{
const Prism *p, *q, *r;
Box a(0.5, 2), b(5, 0.2);
Cube c(0.5);
p = &a; q = &b; r = &c;
printf ("Squares: %3.31f %3.31f %3.31f\n",
p->Square(), g->Square(), r->Square());
printf ("Volumes: %3.31f %3.31f %3.31f\n",
p->Volume(), g->Volume(), r->Volume());
return O;
}

JIOJIZKHA OTKOMITHJINPOBATHCA 0€3 OIMMO0K U MpeIypekIeHuii, oTpabo-
TATh U BBIJIATH

Squares: 4.000 0.040 0.250
Volumes: 2.000 0.200 0.125

IIpoBepbTe BbINIOIHEHNE YCIOBU, TEPEUNCTEHHBIX B KOHIIE IIPEIBIAYIIEi
3aj/la9u.

O6paboTka UCKJIIOUYEeHU

10.13. Yo HamegarTaer cieayomas mporpamma’
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3amaun

#include <stdio.h>
class Ex {
int code;
public:
Ex(int i) : code(i) {}
Ex(const Ex& ex) : code(ex.code) {}
int Get() const { return code; }

};
class Ex60 : public Ex {
public:
Ex60() : Ex(60) {}
};
void f(int i)
{
if (1>0)
throw Ex(i);
printf ("owl\n");
}
void g()
{
try {
£(60);
}
catch(Ex60 &x) {
printf ("dog\n") ;
}
printf("cat\n");
}
void h()
{
try {
gO;
printf ("sheep\n");
}
catch(Ex &x) {
printf ("horse\n") ;
throw Ex60();
}
catch(Ex60 &x) {
printf ("cow\n");
}
printf ("elephant\n");
}
void t()
{

try { hO; }

catch(Ex &x) { printf("wolf %d\n", x.Get()); }



K wactu «a3wpixk Cu-++, OOIIl u AT/» 97

printf ("monkey\n") ;

}

int main() {
try { tO; }
catch(...) { printf("fox\n"); }
return O;

}

10.14. Bepnurecs x pertennio 3ama4n 10.09 u cHabnuTe KOHCTPYK-
TOPHI KJjIacca Rational mpoBEepKOI, YTO 3HAMEHATEIb OTJINYEH OT HYJId;
€CJIM TIPOBEPKa He IIPOIILIa, BHIOpAChIBaiiTe MCKJOYEHNE, JJIST KOTOPOTo
OIIUIINTE CHeINaJbHbIN KJacc.

ITTab/10HbLI

10.15. Onummnre uaeHTHUKATOP SWap3 Tak, 9TOObI BBIYUCIEHNE BbI-
paxkenus Buna swap3(x,y,z) (r1e x, y, z — nepeMeHHble KAKOro-TO Hen3-
BECTHOTO THUIIA) IIPUBOJAUIIO K TOMY, UTO B IIEDEMEHHOH X OKA3bIBAETCsI
3HaYeHNe, KOTOPOe HAaXOWUJIOCh JI0 9TOTO B IIEPEMEHHOM y, B HEll, B CBOIO
oUepelib, 3HaUeHNe, HAXOIUBITIEeCs] B IIEPEMEHHON Z, & B IEPEMEHHON Z —
TO, 9TO paHbIIe ObLIO B IlepeMeHHoM x. [Ipo Tum rnepemMeHHbIX U3BECTHO
TOJIBKO, UTO OH JIOIyCKaeT IIPUCBAaMBaHUE U OICAHUE [IEPEMEHHBIX 0e3
YKa3aHUs WHUIAAJIUT3UPYIONUX ITapaMeTPOB.

10.16. Ouumure naenTuduKaTop get_and_zero Tak, 9TOOLI BHIYUC-
JIeHue BbIpaskeHnus Bujia a = get_and_zero(b), rye a u b — nepemMenuble
HEKOTOPOro (HEM3BECTHOIO) TUIIA, IPUBOJIIIO K TOMY, UTO B IIEPEMEHHOI
a OKa3bIBACTCH CTapOe 3HaUCHHE IIEPEMEHHOI b, a B caMOil nepeMeHHOI
b — moab. IIpo Tum mepeMeHHBIX M3BECTHO TOJBLKO, UTO OH JIOITYCKAET
KOIIMPOBaHUe, IpHCBauBaHNe IIepeMEeHHBIX JAPYT JPYyry U IpHcBanBaHUe
Hyss (T.e. BbIpaxkeHue a = 0, rje a — IepeMeHHas TAKOrO THIIA, sBJIsi-
€TCsl JIOILyCTUMBIM ).

STIO,Z[I)I AJId 3aKpeIllJieHnsd HaBbIKOB

10.17. Beprurecs k 3amagam 9.09-9.11 u odopmure onmcanubie B
HUX aBTOMAThl B BUJE€ OOBEKTOB KJIACCOB, UMEIOIINX KOHCTPYKTOP JIJIst
MHANAAIN3AINN U 33[aHAs HAYAIbHBIX IAPAMETPOB, €CJIN TAKOBBIE HY K-
HBI, JIECTPYKTOP JjIsi BHICBOOOXKIEHUS 3aXBAYEHHBIX PECYPCOB, €CJIM Ta-
KH€ €CTh, U OJINH OOBIKHOBEHHDIN TyOJTUIHBIN METO/T, BBITIOJIHSIIOIIUIA TIIar
aBromara. [IpuBaTHbIe METOIBI MOXKHO BBOJAUTH 0€3 OrpaHUYeHnN.

10.18. Bepuwurech K ycaoBusMm 3aga4d 6.12—-6.17 u mepenumiure 3Tu
nporpaMmmMbl Ha CU-++ ¢ UCIOIB30BAHIEM 00BEKTHO-OPHEHTHPOBAHHOTO
MTOIXO/IA.
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Buodmmoreka FLTK

10.19. C ucnosbzoBaruem 6ubauorekn FLTK mammmwure mporpam-
My, KOTOpasl IOJIy4aeT depe3 MapaMerp KOMAHJIHON CTPOKH HEKOe CO-
obrenne, mocye 3arycka (POpMUpYeT Ha dKpaHe JAUajoroBoe OKHO, CO-
JepzKaliee 9TO COODIeHne U JBe KHONKHU ¢ Haamucsmu Yes u No; ecin
[I0JIb30BaTE/b HAXKUMAaeT KHOIKY Yes, IporpamMMa JI0JKHA 3aBepIInTh-
csl yCIEIHO (C HYJIEBBIM KOJIOM 3aBEpPINeHUs), €N YKe MOJb30BATENb
IpeIIoYTéT KHONKY No — 3aBepIIuThCs cyeiyer ¢ KogoM 1 (Heycrex).

10.20. Ec/n He npeanpuHATh CIIENUAIBHBIX Mep, HayKaTue KJIABUIIN
Escape B okormmke mporpaMmbl, Hanmucannoit na FLTK, nmpusogut K Hop-
MAABHOMY 3ABEPIIEHUIO ITPOTPAMMBI; IO CMBICJIY YCJIOBHUS IPEIbLIYIIEiH
3a/1a9¥ 9TO COBEPIIEHHO HE TO, YTO HY2KHO. YCOBEPIIEHCTBYITE IIPOrpaM-
My, HAIIMCAHHYIO IJIs PENIeHus] TPeIbIAyINeil 3aa4un, TaK, ITOObI IPHU
HakaTuu Escape oHa 3aBepiajach ¢ KOJIOM 1.

10.21. Hammmmre mporpaMmy, KOTOpas NPUHUMAET ITPOU3BOJIbLHOE
(HO He MeHee OJIHOIO) KOJMYECTBO apryMEHTOB KOMAHIHON CTPOKH, KazK-
JIbIA U3 apryMEHTOB UCIOJIb3yeT KaK TEKCT KHOIKU, (POPMUPYET IHATIO-
roBO€ OKHO, COJIEpKallieeé COOTBETCTBYIONINE KHOIIKH, U B C/IydYae, €cju
[10JIb30BATEJIb HAKUMAET Ha OJIHY M3 KHOIIOK — 3aBepIINaeTcs yCIEITHO,
BBIJIAB B IIOTOK CTaHJIaPTHOI'O BBIBO/IA JIECSITUTIHOE IIPEJICTABI€HIE HOMe-
pa KHOIIKY, HAUMHAS C eJMHUIBL (3TOT HOMED Oy/eT COBIAJATH ¢ UHIIEK-
COM apryMeHTa B MACCUBE argv); eC/IU ¥Ke I10JIb30BaTe b HaxKal Escape,
IIporpaMMa JOJI2KHa 3aBEPIIUTHCS C KOJIOM 1, HIUero He HalledaTas.

10.22. Hanumute ¢ ucnonb3oBanueMm FLTK mporpammy — kiraBua-
TypHbIi TpeHaxkep. [locse crapra nporpaMmMa JI0/2KHA IPOYUTATH TEKCT
U3 HEKOTOPOTO TEKCTOBOro daiiia, B KOTOPOM KaXKjas CTPOKa — 3TO
«yIpaxKHeHue», T.e. (ppas3a, KOTOPYIO I0JIb30BATENb I0JKEH HabOpaTh.
Jasee mporpamma (opMHUPYeT AHAJIOTOBOE OKHO, B KOTOPOM €CTh BHU-
JKeT 1y 0oTOparkeHusi o4YepeaHoil hpas3bl U MMOJe TEKCTOBOTO BBOIA; B
9TOM OKHE IIPOrpaMma II0CJIe0BATEILHO BOCIPOU3BOIUT (Ppasbl, IPO-
quTanubie u3 daitta. [loab3oBarenio npeggaraerca HaOpaTh TaKyIO 2Ke
dpazy B moJie BBosa u HaxkaTh Enter. Ecin nabpannas dpasa cosmama-
eT ¢ OXKHUIAEMOil, MporpaMMa, J0JXKHA [epeiT K padore Co Ciemyromeit
dpa3zoii u3 daiiia, Korja »Ke OHM 3aKOHJIATCS — BbIJIATH II0JIb30BATEIO
MHGOPMAIMOHHBIN IMaJIOT, OTOOPAXKAIONINil 00IIee KOJUIEeCTBO MOTPa-
YEHHOTO Ha yIpaKHEHUe BPeMeHH, ¢ KHOMKOI «0k»; mociie HaXKaTus Ha
KHOIIKY IIPOIpaMMa 3aBeplaercsi. Kcym ouepeinyio hpasy 1mosib30BaTelb
HabpaJl ¢ OMMOKAMMU, TPY HAXKATUH KJIABHUINMA Enter HaOpaHHBIN TEKCT
JIOJIZKeH UCUYE3HYTh, a (ppasa, KOTOPYIO HYKHO HAOpaTh — OCTATHCS TOMI
JKe CcaMoil, 94T00bI €€ NMPUILIOCh HAOPaTh MOBTOPHO, W TaK JO TeX Iop,
oKa oHa He Oy/eT HabpaHa MPaBUILHO.
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10.23. C konma XIX Beka XOpOIIo U3BECTHA «UI'Pa B 15», OHa XKe «Ta-
KeH». B KiraccrnieckoM BapuaHnTe 9Ta UIr'pa IpeCcTaBseT coboil KBaIpaT-
HYIO KOPOOKY, B KOTOPO# pacnojiaraiorcs 15 KBaapaTHbix duiiek («Iim-
TOK» ) Pa3sMepoOM BUETBEPO MEHBIIE KOPOOKH; [IPU STOM OJIMH KBaJ[PATUK
B KOPODOKe OCTaércst mycThiM. [IIMTKN MCXOTHO PACIIOTIOXKEHBI B CJIydaii-
HOH MOCJIEIOBATEIFHOCTH; 3a/la9a UT'PHI — IMePeMeIIas 3a OJINH XOJ, OJTHY
IUTUTKY Ha MyCTOE MECTO, PACCTABUTH BCE IJIUTKU B MOPsJIKE BO3pacTa-
HUsI HOMEPOB. XOPOIIO U3BECTEH TaKzKe TOT (DaKT, YTO POBHO IIOJIOBUHA
UCXOJHBIX TTO3UINN HepaspelmmMa: UX MOYKHO MPUBECTH K ITO3UINN, B
KOTODOIi BCe IUIUTKH CTOAT 110 HOPsiZKy, HO mocienaue ase (14 m 15)
IIOMEHEHBI MeCTaMH.

Puckuém npejiokuth auraTesio MOInMUKAINIO <UTPHI B 15», KOTO-
PYIO MOXKHO Ha3BaTh «13». OT KJIACCHYECKOrO BAPUAHTA OHA OTIMIAETCS
TOJIBKO HyMepaleil IJINTOK: OHU 3aHyMepoBaHbI OT 0 ji0 13, mpudém
IUIATOK C HYJIEM B KOPOOKe [IB€, W OHH HE OTJIMIAIOTCH OIHA OT JIpPY-
rofi. lleseBas mo3UIMS B 3TOM CJiydae — CHAYaJIa JIBA <HYJIsSI», IOTOM
OCTaJIbHBIE IJINTKH OT IIepBOil 710 TpuHa/aroi. [lockoabKy JBe «HyJIe-
BbI€» IJINTKA HEPA3JIUINMU, UX MOXKHO IIOCTABUTD B JIIOOOM IOPSIKE, ITO
Je1aeT BCe BO3MOYKHbBIE HAYAJBbHBIE TIO3UIIMH 3aBEJIOMO Pa3pPENUMbIMU.

Peanuzyiite mporpamMmy, ITO3BOJISIONIYIO TOJIL30BATEII0 UI'PATH B
«13». IIporpamma momkHa GOpPMUPOBATH AUAJIONOBOE OKHO C 15 KBaJ-
PATHBIME KHOIIKAMH, UMEIOIIUMEI COOTBETCTBYIONMH TeKCT (pasMepoMm
70-80% or pa3sMepoB KHOIIKH) M PACIIOJOKEHHBIMH HA I0JI€ PA3MEPOM
4 X 4 KHOIKH; XOJI IIPOU3BOJIUTCSI HaXKaTHeM Ha OJHY M3 KHOIOK PsJIOM
€O CBOOOMIHBIM MECTOM, TIOCJIE Y€r0 COOTBETCTBYIOIIAs KHOIKA IT€PEMEITa-
eTcsl B CBOOOJIHYTO TIOBUIMIO (MEHSIFOTCsI KOODJIMHATHI €€ BuizkeTa). [locue
JOCTHUKEHUS 1eJIeEBO ITO3UITNH CJIelyeT BbLIATh JUAJIOT C I03/IpaBJIeHH-
SIMTI.

2KenarenpHo, 9T0OBI Ballla IIpOrpaMma IIOMHUIA HAYAJIBHYIO MTO3H-
IO U BCE CJleJIaHHBIE 110JIb30BaTeIeM XO/Ibl, II03B0JIsI/Ia BO3BPAIATHCS K
HadYaJjy, OTKATBIBATD JTI000€ KOJIMIECTBO XOJOB, 3AIIUCHIBATH TEKYIIEE CO-
crosiaue (IO3UNUIO U Xobl) B (haii u cuuThiBaTh ero u3 daiiia, a TakxKe
FeHepUPOBATh HOBYIO HA4YaJbHYIO IIO3UIUIO, HCIOJIB3YS IICEBJIOCITYJaii-
Hble gucaa. Kpome Toro, 2KeaTeIbHO MPEIyCMOTPETh JJIsl TI0JIb30BATEIS
BO3MOYKHOCTH CaMOCTOSITEJILHO 33JaTh HAYAJIHHYIO MO3UIUIO; BIPOYEM,
ecau ailsr JIJIsi COXpaHEeHUsI COCTOSHUS OYAeT IIPOCTBIM TEKCTOBBIM, 3Ty
BO3MOKHOCTb MOYKHO OTJIEJIBHO HE PEAM30BBIBATH, IPEJJIOKIB IOIb30-
BATEJII0 BPYYHYIO C(DOPMUPOBATH COOTBETCTBYOMIN (haii.

10.24*. Bepuurech Kk 3anade 6.18 (cm. crp. 81) u cuabuure Bamn cep-
Bep rpaduIecKoil KJIMEeHTCKON MporpamMMoil; n300parKeHnsl HIPaIbHBIX
KapT, COCTABJIAIONINX PA3JIUIHBIE KOJIOIbI, MOXKHO JIETKO OTBICKATDL B MH-
TepHEeTe.



K gactu 11 «Hepa3pymniaioniue

IHapaJanurmMbI»

JIuca u Scheme

Ons pewenns 3agay u3 3Toro naparpaca pekoMeHayeTcst BOC-
nosib30BaTbCs NtobbIM 13 nHTepnpetatopos Common Lisp, pac-
cmaTpuBaembix Bo «BeegeHnn B npodpeccuoy — SBCL, GCL
wan ECL, a Takxe untepnperatopom Chicken Scheme (xots
Ha CaMOM [eJie MOXHO WCMOJNb30BaTh efBa Nn He Ntoboii uH-
Tepnpetatop). B 3agavax, npegnonaratowmx HanucaHwe mpo-
rpammsbl (B OTAINYME OT OTAENbHONW (DYHKLNM), TaKyto Nporpam-
My cnegyeT 0bszaTesibHo 0hOpMUTL KaK UCMOMHAEMbITE CKpUNT
(cm.8811.1.2, 11.2.1), nubo gns cnyyas Chicken Scheme —
oTkOMNuUANpoBaTb. [MoMHMTE, YTO 3amyck MporpaMMm M3 WH-
TEPaKTUBHOro ceaHca paboTbl C MHTEPNPeTaTOPOM — 3TO aTa-
BU3M AaBHO YLLEeALeli 3MOXU, KOrAa He CyLLECTBOBAIO KOHEYHbIX
nosib3oBaTeseli; KOHEHHOMY XKE MOJIb30BATENO Balla NPOrpam-
Ma BooDLLE HE JOJKHA MOKa3blBaTh, Ha YEM OHA HamMcaHa.

Ecnu Bbl xoTuTe ocBonTb 1 JSlncn, n Scheme (470 B Lenom no-
Ne3HO), NpaBuNbHO DyAeT noHayany pelleHne KaAol 3ajadqu
nucaTh Ha obounx sA3blkax; Ha bosiee NO3AHMX 3Tanax MOXHO Ye-
pefoBaTh S3blkn (OfHY 3afaqvy Ha OZHOM, APYTYIO Ha APYroM),
MOXKHO LS KaXKAol 3aJaym BblOMpaTb OAWMH N3 BYX SI3bIKOB,
ncxoas 13 Ntobbix COObparkeHWli BNAOTb [0 CErOAHALIHEro Ha-
CTPOEHNS!, TYT F1aBHOE — HE 3aUMKJINBATLCS Ha OLHOM U3 ABYX
A3bIKOB, MHA4Ye BTOPOW Bbl Tak TOJNKOM U He nonpobyete.

11.01. Hamummwure GyHKINIO, KOTOpas IPUHAMAET TapaMeTpoOM Ha-
TyaspHOe 4ncyio N U BO3BpAIAeT CINCOK HATYPAJBbHBIX duces oT 1 110
N, nanpumep, (1 2 3 4).
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11.02. HanumuTe OyHKIINIO, KOTOPas TPUHUMAET JIBA TIapaMeTpa —
IIPOM3BOJIBHOE BbIpaxkeHre I u 1estoe unciao N — 1 BO3BpaIaeT IoCTPO-
€HHBII CIUCOK, cocTrodamuit u3 N syemMeHTOB F.

11.03. Hanumure GpyHKIINIO, KOTOpas IPUHAMAET OJIUH ITapaMerTp —
CITUCOK ITPOM3BOJIBHOMN JJINHBI, 3JIEMEHTaMU KOTOPOI'O TOYXKE MOI'YT OBITh
CIIUCKU Ha, TPOU3BOJIBHYIO TJIyOMHY BJIOYXKEHHOCTH — U TIOACYUTHIBAECT
CYyMMY BXOZAIIUX B 9TOT CHUCOK (Ha J1060i ry1yOuHe BIIOKEHHOCTH ) YUC-
JIOBBIX &TOMOB, a BCE OCTAJIbHBbIE ATOMbI (KaK M CTPYKTYDPYy CAMUX CIIUC-
KOB) MIHOPHDYeT.

11.04. Harmmummure OyHKIINIO, KOTOPAs MOJIYIaeT TapaMeTPOM CITICOK
[IPOU3BOJILHON JIJIMHBI U BJIO2KEHHOCTH, X BO3BPAIAET CIIUCOK, IIOCTPOCH-
HBIIl U3 aTOMOB, BXOJAIINAX B MCXOJHBIN CIIMCOK Ha JIFOOOM YPOBHE BJIO-
xenHoctu. Hampumep, u3 aprymenta (1 2 (3 (4 5) 6 ((7 8)) 9))
JIOJI?KEeH oIy anuThes crucok (1 2 3 4 5 6 7 8 9).

11.05. Hamumure dyHKIMIO properlist, KoTopas NIPUHUMAET OIUH
apryMeHT W BO3BpallaeT 3Ha4YeHUe JIOTUYECKON MCTUHBI, €CJId apI'yMeHT
SIBJISIETCSI «IIPABUJIBHBIM» CIIICKOM, U JIOXKb B JiI0OOM Jipyrom ciay4dae. Ha-
[IOMHHUM, 9TO IIPABUJILHBIM (proper) cauraercs Jubo ILyCTON CIUCOK, JIH-
00 Takoil, B KOTOPOM IIPABBII 3JIEMEHT (cdr) HocJjeHeil TOYedHOo I1apbl
SIBJISIETCsI TIYCTBIM cicKoM. OTMeTuM, 9TO BCTpOeHHasi (pyHKIms 1istp
(1ist? B Scheme) Bo3BpamaeT UCTHHY B TOM YHUCIE U JJIS TOYEIHBIX
cruckoB, Takux Kak (1 . 2) wmm (a b ¢ . d).

11.06. He ucnonb3yst apudmerndeckue AeiicTBUsI, HAUIIUTE PyHK-
110, KOTOPas BO3BPAIaeT UCTUHY, ecid €€ (eIUNHCTBEHHbBIN) apryMeHT —
CIIMCOK M3 YETHOIO YHCJA 3JIEMEHTOB (BEepXHEro ypOBH:), a BO BCEX
OCTAJIBHBIX CJIydasX BO3BPAIIAET JIOXKb.

11.07. Hamummre GyHKINIO, KOTOPas MOJIydIaeT IBa apryMeHTa —
criucok L um 1emoe wmcao N, W BO3BpAIAeT CIUCOK, cocTosmuit u3 [N
[IEPBBIX 3JIEMEHTOB criucka L; ecyin ciiucok L cocrout Beero u3 N 3jieMeH-
TOB UJIM OKAYKETCsI ellié Kopode, CJIeJ[yeT BEPHYTh ero Bech (JI0IycKaeTcst
BEPHYTH €ro KOIHIO).

11.08. Hanumure dyskmuio list-iter, KoTopasi NIPUHUMAET OIUH
rapaMerp — IIPOU3BOJILHBIN CHHUCOK, a BO3BPAIIAET 005eKm 10600 PyHk-
yuu (3aMbIKaHUE); HOPOKIEHHAs (DYHKIUSL JOJIZKHA, He IIPUHUMAST apry-
MEHTOB, IIPX KazKJ/IOM BBI30BE BO3BPAIIATh OUePeTHOM JIEMEHT HCXOTHOT'O
CIINCKA, IIOKA& TOT CINCOK He KOHYUTC, II0CJIe ITOIO B CIydae JajIbHe-
MIUX BBI30BOB BOo3BpaliaTh NIL (I/IJ‘II/I #F 114 Scheme). Hampumep, ecan
pesyibrar BeizoBa (list-iter ’(1 2 3)) npucBouTb I€pEeMeHHOI £, TO
obpamienust K (funcall f) (st Scheme — npocro (£)) JOMKHBL HOCTE-
JOBATEJBbHO BEPHYTH 1, 2, 3, a JaJbine cooTBeTcTBeHHO NIL mym #f£.
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11.09. Ucnonb3ys cBOiicTBA 3aMBIKAHUHN, HATUIINTE (DYHKITUIO, KOTO-
pas 10 3aJJaHHOMY CIINCKY CTPOUT <«II€PEBEPHYTHIN» CIUCOK, UCIOJIb3Ys
JLJISL IIPOCMOTPa cucKa (PYHKIMOHAJ mapcar (map i a3bika Scheme).

11.10. B Common Lisp y3HaTh JJIHUHY CTPOKH MOXKHO C ITOMOIIBIO
BCTpoeHHOM dyHKIME length, M3BJIeYb U3 CTPOKU CHMBOJI C 33/ aHHBIM
HOMEPOM — C moMoIIbio MyHKImE char; B Scheme anasornansie GyHK-
U HA3bIBAaIOTCH string-length m string-ref. Hamummre ma sTHX
A3BIKAX MPOTrPaAMMBbI, COOTBETCTBYIOIINE YCJIOBUAM 3ajia4 2.22, 2.23 u
4.12.

11.11. Hanumwmre na Jlucne u/umm Scheme nporpammy, COOTBETCTBY-
IOIILY 10 KAKOMY-HUOYIb U3 IyHKTOB 3aa4u 2.19 (eum. crp. 2.19), ne npume-
HAA YUKADL. BHIMATETHHO TPpOaHAIM3UPYTE MOy IUBIILYIOCST PEKYPCHIO;
€CJIM OHA HE ABJIFETCS OCTATOYHON (XBOCTOBOI), 06A3aTEILHO CKOPPEK-
Tupyiire cBoé permenne. I[logas cBoeil mporpaMme Ha CTAHIAPTHBIN BBOI,
GeCKOHEUHBIIi IOTOK CTPOK (HALIPHMED, ¢ HOMOIIBLIO KOMaHIbI yes), ybe-
JIUTECH, YTO KOJIMYECTBO 3aHMMAEMOIl €10 MaMATU HE YBEJUYUBAETCS CO
BpEMEHEeM.

11.12. Hammurmmmure mporpaMmy, TPUHIMAIOILYI0 POBHO OJTMH apTyMEHT
KOMAH/HOM CTPOKH, B KOTOPOM JIOJI?KHO OBITh 3aIICaHO apuMETHIECKOE
BbIpakKeHNe, BBIUUC/ISIET 9TO BhIPAYKEHNE U BBIIAET PE3yJIbTAT BBIUHUC/IE-
HUS Ha CTAHIAPTHBIA BHIBOA. BhIpaskeHne MOXKET BKJIIOYATH IEJIbIE THC-
Jia, KpyIJIble CKOOKM M 3HAKHU ISTH OCHOBHBIX JEHCTBUI 11€TOIMCIEHHOMN
apudmeruku (+, -, *, / U %); KpOMe TOro, MeKJLy JIOOBIMU JIeMEHTAMU
BBbIparkKeHus! (HO, KOHEUHO, He BHYTPHU IHCEN) MOIYCKAKTCS (HO HE SIBJIS-
F0TCsT 00sI3aTesIbHBIMU) [IPOU3BOJIBHBIE I'PYIIBI IPOGEIBbHBIX CHMBOJIOB.
s ympornenust KapTUHBL MOXKeTe He 00pabaThiBaTh YHAPHBIE MUHYCHI
7 IUTIOCHI, XOT WX HAJMYNE €CJIA U YCJIOXKHSIET pa300p BBIPAXKEHUS, TO
He TaK YTOOBI OYEHDb CUJIHHO.

11.13. CozpmaiiTe mporpaMmy, riaBHasi (GYHKIMS KOTOPOH HaIuCa-
na #Ha Cu, IpU 93TOM HEKOTOPBIE M3 OCTAJHHBIX (DYHKIMI HAIMCAHBI HA
Chicken Scheme; Hampumep, MOXKHO CIeJIaTh ITPOTPAMMY, HEYATAOMNLYIO
Te W3 apryMEeHTOB KOMAHJIHON CTPOKM, KOTOPBIE SIBJISIOTCS IAJIMHIPO-
Mamu (6e3 yuéra npoGesioB), a IPOBEPKY CTPOKU Ha IATMHIPOMUIHOCTD
peanu3oBaTh Ha Scheme.

CozmaiiTe mporpaMMy, OCHOBHAs 9aCTh KOTOPOU Hamucana Ha Scheme,
HO TIPW 3TOM U3 He€ BBI3BIBAIOTCs YaCTH, Hamucanubie Ha Cu; HAapumep,
9TO MOXKET OBITh Kakoii-To jemoHcTparnuonubiii TCP-cepeep, 4acTh Ko-
TOPOTrO, OTBEYAOINAsT 38 COKeThI, Hanucana Ha Cu, a npukjaaHas GyHK-
[UOHAJILHOCTL — Ha Scheme.

Bcro meobxommmyo nHMOPMAITIIO O TOM, KaK HHTEIPUPOBATH MEXKIY
coboit momysin ma Chicken Scheme u Cu, naitaure B Unrepuere.
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IIpoJior

B 3apavax Ha 06paboTKy CNNCKOB He CrnefyeT NPUMEHSITb BCTPO-
eHHble 1 bubnoTeUHbIE NPEANKaTLI, NHAYe Bbl HE NMOJYHMTe Ha-
BbIKOB, Ha (POPMUPOBAHME KOTOPbLIX AaHbl 3TW 3ajaqn.

11.14. Be3 ucmonnb3oBanus apuPMETUKU HAIMUIIUTE OHOMECTHBII
IpeJuKaT, UCTUHHBIA Ha CIUCKAX, KOTOPbIE:

a) COCTOAT U3 YETHOTO YHUCJIA JEMEHTOB;

b) cOCTOAT W3 HEIETHOTO TUCIIA 3JIEMEHTOR;

C) ComepKAT B MPOU3BOJHHOM MECTE JIBA COCEHUX OJTMHAKOBBIX JIEMEH-
Ta,;

d) B Kaxk10#1 YETHOMN MO3UIMYU (BTOPBIM, Y€TBEPTHIM, IECTHIM 3JIEMEHTOM
U T. 21.) cofepxkar mycroi crmcok ([1),

U JIOZKHBIA Ha, JTI00BIX APYyTrux aprymMeHTax.

11.15. Hamwmmure 06e3 WCIOAB30BAHUSA APUPMETUKU TPEIUKAT
atleast2(E,L), BepHbIil B CIytae, eC/ik 3JIEMEeHT E BCTpedaeTcs B CIIUCKe
L He MeHee JByX pa3. [IpaBujibHO HAIIMCAHHBIN [TPEIUKAT JIOJ2KEH Pabo-
TaTh B nporotunax (+,4) u (—,4+) TO ecTb KOIJia IEePBbIil apryMeHT He
3aJIaH, MPEIUKAT JIOJKEH HANTH BCe TaKWe JIEMEHTBI, KOTOPbIE BXOJIST
B CIIMCOK OOJIBIIIE OJTHOTO Pa3a.

11.16. Hanwumure npegukar similar (L1, L2), UCTHUHHBIA TOrma U
TOJILKO TOT/a, Korga L1 m L2 — cOoncKy OIWHaAKOBOM JIMHBI, TPpUIeM L2
qmbo sBasieTca Komwmeit L1, smbo mosydern m3 L1 3aMeHOir OXHOTO WIn
HECKOJIbKUX (BO3MOXKHO, BCEX) JIEMEHTOB, SIBJISIONIMXCH CIHCKAMU, Ha
mycroii crimcok []. Hanpumep, TakoMy CBOMCTBY YIOBJIETBOPSIIOT CIUCKH
L1=[f(c),[2,3],[al, [c,b],3] u L2=[f(c),[],[al, [],3]. IIpoBepn-
Te pabory B mpororunax (+,+) u (+,—).

11.17. Hanumure npeaukat ins_one(List, Elem, Res), ycramas-
JIMBAIOIIUH oTHOIIeHUEe «Res eCcTh CIIMCOK, II0JIy4YeHHbII u3 cuucka List
JnobasieHneM saemMerTa Elem B Jir000€e €ro MeCTO — IIepeJi MEPBBIM 3Jie-
MEHTOM, MEXKIy JIFOOBIMU JIBYMSI WU IIOCJIe TIocaeaHeroy. [Ipu nmpasuinb-
HOM PEITIeHNN BaIll IIPEeInKaT JOJ2KeH paboTaTh B mpororunax (+,+,4+),
+,4+,-), (+,—,+), (—,+,+) u (—,—,+); Hanpumep, B OTBET Ha
zanpoc ins_one([1,2], O, R) BBl mosiyuumre Tpu orBera: [0,1,2],
[1,0,2] u [1,2,0], 3anpoc ins_one(L, 2, [1,2,3]) maér poBHO OJIHO
pemenue ([1,3]), 3anpoc ins_one(L, X, [1,2,3]) gacr Tpu perienus
(moramaiirecnh, KaKue).

11.18. Hamummre npeaukar shrink (L,R), HCTUHHBIN, KOTJA CIIMCOK
R mostyden u3 cuncka L BBIYEpPKUBaHUEM:

a) POBHO JBYX IIPOU3BOJILHBIX 3JIEMEHTOB;
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b) He Gosiee ueM JBYX 3J€MEHTOB;
C) POBHO JIBYX 9JIEMEHTOB, CTOSIIIUX B CIIUCKE IIOJPSIL.

11.19. Hanummure npeaukar strike (L,M), KOTOPBIfi NCTUHEH TOTIA
U TOJIBKO TOTJIA, KOTJIa CIIUCOK M IOJIyUeH IIyTEM BBIUYEPKUBAHUS U3 CIINC-
ka L HeKoToporo (BO3MOXKHO, HYJIEBOTO) KOJHUYECTBA JEMEHTOB, CTO-
SIMUX TIOJIPSiZl, ¥ BCTABJIEHUsI BMECTO HUX oiHoro sjementa []. Ilpe-
JUKAT JIOJ2KEeH paborarh Kak B npororurie (+,+), TaK U B IPOTOTH-
me (4+,—); B gacTHOCTH, 3ampoc strike([1,2,3],M) mo/KeH BBIIATD
(B upousBosibHOM HOpsiziKe) ciaenytomue pemennst: [[11, [1, (11, [[1,31,
(a,2,31,1,0,31, [1,2,011, ([1,1,2,3], [1,01,2,3], [1,2,[],3],
[1,2,3,[1].

11.20. Hanummre npenukar permute (L, M), 3amaromniuii oTHOIIEHNE
«CITUCOK M sIBJIsieTCsI TIepecTaHOBKOM CImMCKa Ly, T.e. CIIUCKU COCTOSAT U3
OJIMHAKOBBIX 3JIEMEHTOB, BO3MOXKHO, CTOSIIUX B pa3HOM mopsijake. [Ipo-
BepbTe pabory B nmpororunax (+,+) n (+,—).

Kak HUu cTpaHHO, 3TOT npeaukaT obbI4HO He XenaeT paboTaTb B MHBEPTUPO-
BaHHOM MPOTOTUMNE, T. €. €C/IN Bbl 3acTaBuan ero pabotats B npototune (+,—),
TO, cKopee Bcero, B npototune (—,+) oH He 3apaboraeT (B nyHwem cnyyae yii-
OET B BeckoHeuHyO pekypcuMio nocine Bblgaqn Bcex pesynbtaTtos). [lycTb Bac 310
He 6eCI'IOKOI/IT, HE Bbl NepBble, HE Bbl NOCAeAHNE, KTO o6Hapy>K|/|BaeT Takoe CBOli-
cTBO y 37Ol 3agaqun. B 6ubnuoteke SWI-lMposora ectb npegmkat permutation,
peluatownii POBHO 3Ty 3afady N KOPPeKTHO paboTatomii BO BCEX NPOTOTUNAX, HO
€ro peanmnsaumnsa NCnonb3yet NpMMNTUB var.

11.21. Hamumure AByXMECTHBIH TpeauKaT, 06a aprymMeHTa KOTOPO-
0 — CIUCKHU, IPUIEM BTOPOIH apryMeHT MOJIYYeH U3 MEPBOIO BBIUYEPKH-
BaHUeM I[OBTOPEHUIl 3JIeMEeHTOB (T.€. eC/iu KaKUe-TO JIEMEHTBI CIIUCKA
OJIMHAKOBBI, U3 HUX JIOJIZKEH OCTATHCS TOJIBKO MEPBBbIii).

11.22. Hanumwute na [Iposore mporpaMMbl, COOTBETCTBYIOIIUE YCJIO-
BUAM 33249 2.22, 2.23 u 4.12.

11.23 (queens). B kuaccuueckoil popMmynuposke 3adaua 0 60Cb-
MU PeP3AxT BHITIISIIUT CJIELYIOMUM 00pa30M: «KaK Ha, MIAXMATHON J10C-
K€ PACIOJIOZKHUTH BOceMb ep3eil Tak, 9TOObI HUKAKME W3 HUX HEe MOLJIH
JPYT Apyra mobuThy». Brosne oueBuanoe o6obIenne maét «3amady 06 N
dep3ax»: Kak Ha jocke pazmepoM N X N KJeTOK pacnoyioKuTh N dep-
3eil Tak, 9TOOBI OHM HE MOIJIM JIPYT JIPyra MOOWTH; U3BECTHO, UTO IIPHU
N € {2, 3} 3ajaua peleHuit He MMeeT, MUHUMAJIbHAS JIOCKA, Ha KOTOPO
TaKO€e PACIOJIOXKEeHNEe BO3MOXKHO — 4 X 4.

Hanummre nporpammy #a IIposiore, npuHIMAIOIIyI0 POBHO OIUH ap-
TyMEHT KOMAaH/IHON CTPOKU — YHCJI0 [N, M OTBICKIBAIOILYIO BCE BO3MOXK-
Hple perenust 3agadu 06 N depsgax. [lockosbKy, 09eBUIHO, KaxKIbIi
dep3b T0IKEH HaXOAUThCS Ha, CBOeH COOCTBEHHOM BepTUKAJIN, HalJeHHOE
pellieHre MOXKHO IIPEJICTABUTH B BHUJIE MOCJIEI0BaTeIbHOCTH 13 N Jucern,
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Kaxknoe or 1 g0 N, 3aja0mumx HOMepa NOPH30HTAJIEN, TJle Pa3MelleHb
dep3u Ha Kaxk10i1 U3 BEPTHUKAJIEl; BAIlla IIPOrPaMMa TOJIKHA KaXKi0e U3
pellrennit BBIIATH Ha OTAEIbHON CTPOKE B BHJE MOCTIETOBATETHLHOCTH UH-
CeJI B JIECATUYIHOM IPEICTABJIEHNN, PA3AEIEHHBIX Ipoberamu. Tak, mpu
N = 4 nporpaMMa JI0J’)KHA HAIIEYATATH:

2413

3142

(nsm HaoGopor). JIjisi caMOIPOBEPKH MOXKeTe HCIIOIb30BaTh TOT (BaKT,
qro pu N = 8 JO/IKHO TOMYIUThCA 92 pelnreHnss — eCTeCTBEHHO, OT-
JIMIHBIX IPYT OT JPYyTa.

11.24* (knight’s tour). 3ajaua «xoj KOHEM», BIepBble (BO BCsl-
KOM CJIy4ae, B COXPAHUBINEHCS 0 HAIMUX JIHEH OIyOJMKOBAHHON pa-
6ore) uccienoBannas Jleonapgom Ditepom B XVIII Beke, cocrour B
TOM, KaK, WCIOJIB3Ys XOJ MaxXMaTHOIO KOHsI, 000MTH BCE KJIETKHU JIOC-
KM, TOOBIBaB B KaXKJI0# KJIETKEe POBHO OJWH pa3. MapIiipyT KOHS Ha3bI-
BaeTCs 3AMKEHYMbLM, €CJIH II0CJe IIOCEIEHNsI BCeX KJIeTOK KOHb MOXKET
BEPHYTHCS 38 OJIMH XOJ B Ty KJIETKY, C KOTOpPO#l HaumHayg obxom. W3-
BECTHO, ITO 3aMKHYThIE MAPIIPYTHI CYMIECTBYIOT HA KBAJIPATHBIX JOCKAX
N x N,N = 6,8,10,... (1. e. yérHoro pa3smepa, HauuHas ¢ 6), 9T0 Ka-
CaeTcsl MapIIPYTOB HE3AMKHYTBHIX, TO UX MOXKHO HAWTH Ha JOCKaX 3 X 4,
3X M, M > 7,4 x5 u Ha Bcex DoJiee KPYITHBIX.

Harmummre wa [Iposiore mporpamMmmy, MpUHAMAIONIYIO TBa apryMeHTa
KOMAaHIHOM cTpokn — uncyia N u M, 3amaromnme pa3Mep JOCKHA — U OTHIC-
KHUBAIOIIYI0 KAKOW-HUOYIb OJIMH 3aMKHYTBHIIT MapIIpyT, €C/IN I 3aIaH-
HOIt JIOCKU TaKOfl BO3MOKEH, €CJIN K€ HEBO3MOXKEH — TO KaKOH-HUOYIbH
OJIMH HE3aMKHYTBINl MapmpyT. HaiijleHHbIlT MapIipyT cieayeT BbIIATH
Ha CTAHJAPTHBINA BHIBOJI B BUJIE MOCJIEI0BATE/ILHOCTH KJI€TOK, 3aJaHHbIX,
HaIpUMep, UX KOOPAMHATAMH depe3 3alsTyIo, pa3IeaeéHHbIX ITpoberaMu
(aro-To Bpoze «1,1 2,3 3,1...») WK KAK-TO UHAYE.

NckaTb Bce MapLupyThl Ha JOCKe 3aaHHOTO pa3Mepa Mbl HE MPeAJiaraem, ux
MOXXET OKa3aTbCsl HEOXKMAAHHO MHOro. Tak, Anst gockm 5 X 5 cyuwectsyet 1728
MaplpyToB (BCe HE3aMKHYTble, MOCKOJIbKY [OCKA XOTb U KBaApaTHasi, HO HEYEéT-
HOro pa3mepa), a Ha jocke 8 X 8 byser bonblue 26 TPUIINOHOB OFHUX TONBKO
3aMKHYTbIX MapLUPYTOB, BCEro >ke ux (M 3aMKHYTbIX, I HESBAMKHYTbIX) OKa3blBa-
etca 19.5 KBagpPUAINOHOB.

11.25*. Hamummwmre wa IIposiore mporpammy, KoTopas TPUHIMAET
poBHO 16 apryMeHTOB KOMAHIHOI CTPOKH, 33JAONNX HAYAJIBHOE Pac-
nosioxkenue umek (WmToK) urpsl «15» min «13» (npasuia urpst «13»
cM. B ycaoBusax 3agaan 10.23, cm. crp. 99) — mepBble YeTbipe apryMeHTa
3aJ]aI0T BEPXHUH PsJI TJINTOK, CJIEIYIONNE eThIpe — BTOpoi u T. 1. Ily-
cTas KJIeTKa 33J1aéTcs CUMBOJIOM «@». Ecim aprymenTos He 16, cireryer
BBIIATH coODIIenne ob OMmmbKe M 3aBepINuThCs. Kakas urpa mMeercsa B
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By — «15» miam «13» — mporpamMma JOJIKHA 3aKJII0YATH 110 HADOPY
3HAYEHUN apryMEHTOB: ecyii HabOp COCTOUT U3 |uces or 1 jo 15, To 310
«15», ecu u3 uucest or 1 70 13 u AByx «Hyjeil» (obo3HagaeMbix «0»
u «00») — 1o «13», ecsin Ke HU TO, HU APYroe — 3TO OmubKa, O Heil
CJIe/IyeT COODIUTD W 3aBEPIIUTL PaboTy.

[IporpamMma f1o/2KHA HafiTH peIleHHe IOJIOBOJIOMKH; JJIs UIPBI «15»
331ty CJIEJYET CIUTATh PEIIEHHOM, KOT/Ia JTH00 BCe IIITUTKH PACIIOIOXKE-
HBI 110 HOPSIJIKY, JINOO 110 HOPSIJIKY PACIOJIOZKEHBI BCE INIUTKH, KPOME JIBYX
nocsiennux (15 u 14), a 9TU JBe IOMEHEHbI MEeCTaMu; JJist UrPhl «13» 3a-
Jada pellleHa, ec/Iu INIMTKU PacIOJIOXKEeHBI 110 IOPSAJIKY, HaYuHas C JIBYX
«HyJIeli», B3ANMHOE PACIIOJIO’KEHNE KOTOPBIX HEBaXKHO. B oboux ciydasx
IIyCTOW JIOJ?KHA OBITh HUXKHHAA IIpaBasd KJeTKa. Pelenne mpesjcrasiiser
c0o00i1 TTOC/Ie/I0BATENBLHOCTD XOJ0B, IIPU KOTOPBIX IJINTKA, COCEIHSIS C IIy-
CTO# KJIETKOM, IepeJIBUraeTcsd Ha IIyCTOe MEeCTO, a €€ HUCXOJHad KJIETKa
CTAaHOBUTCH IIyCTOM; NPacuAbHoe PellleHne He COJIePKUT ITOBTOPSAIONINXCA
no3unmii (OTMETUM, YTO €CJIU 9TO He yUecTb ¢ CaMOro Hadyaja — CKopee
BCEro, BBl HE CMOXKETE CO3/IaTh PabOTAIONINI pelIaTesb, IIOCKOJIbKY Ba-
ma Iporpamma OyJeT 10 OeCKOHEYHOCTH PACCMATPUBATD IUKJIHICCKHUE
[IOCJIEIOBATEILHOCTU XOJ0B M HUKOI/IA HE HAWAET IMyTh K MCKOMOI u-
HAJIBHON 1o3unuu). X0y 00603HAYAETCH HOMEPOM IUIMTKH, KOTOPYIO Ha
9TOM XO/ly IIepeJBUTalOT.

Pesynprar paboThl — mOCIE10BATENBHOCTD XOA0B — CJIEYeT BBIIATH
Ha CTaHIAPTHBIN BBIBOJI.

Xoyn

11.26. Kaxoit Tunm wmMeeT B  A3bIKE XOYI  BbIpaKeHUe
("abc", ’a’, true, 1)7

11.27. C unrepuperaropoM hopeless MOXKHO ITPOBECTU CJIEJTYIONTUI
quasnor (HAOMHHMM, «>:» — 3TO IIPUIVIAINEHHE WHTEPHPETATopa, T.e.
CTPOKH, II€peJi KOTOPBIMH CTOUT 3Ta KOMOWHAIWs, HAOPAHBI IIOJIH30-
BaTeJIeM; CBOM OTBETHI MHTEPIPETATOP 3a9eM-TO IIPeABapsieT CHMBOJIA-
MU «>>»):

>: 1,2,%a’,true;

>> (1, 2, ’a’, true) : num # num # char # bool

>: 1,2,(’a’,true);

>> (1, 2, ’a’, true) : num # num # char # bool

>: 1,(2,%a’),true;

>> (1, (2, ’a’), true) : num # (num # char) # bool

Kaxoii moJie3HbIi BBIBO, MOXKHO CII€JIATh U3 ITOrO JUaJora’
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11.28. Ilycts HaM noTpedboBaIach PYHKIUS, TPUHUMAIOIIAS TPU THC-
JIOBBIX IIapaMeTpa U BO3BpAINAION(asi CIUCOK uuces. Kakos Oyger Tui
Takoit pyHKIMN?

11.29. Hanumure dyukimio MakeSeq, KOTOpast IPUHUMAET TPU TUC-
JIOBBIX mapamerpa (Ha30BéM ux T, y u d) W CTPOUT CIIUCOK W3 UJIEHOB
apudMETUIeCKOl TPOrPECCHH C PA3HOCTBHIO d, TMEPBBIM TWIEHOM T, HE
npeBocxoasamux y. Hanpumep, MakeSeq(1, 4.1, 0.6) mo/KHA BEPHYTH
crmcok [1, 1.6, 2.2, 2.8, 3.4, 4].

11.30. Hamummre dyukmmio Twist, KOoTopas TPpUHAMAET IBa CIIHAC-
Ka, COCTOMAIIUX U3 JIEMEHTOB KAKOIO-TO OJHOIO (IPOM3BOJILHOIO) THIA
U BO3BPAIIAET CITUCOK, COCTOSIIUN U3 MEPBBIX IJEMEHTOB ODOMX CITHC-
KOB, BTOPBIX 3JIEMEHTOB O0OUX CIIMCKOB U T.JI.; HAIIPUMED, BBIPAXKEHUE
Join1([1,2,3], [7,8,9])) momxkuo BepHyTh crmcok [1,7,2,8,3,9].
Ecimm crnimckn okasanuch pasHON JJIMHBI, <«JIMIIHHE» JIEMEHTHI OOJiee
JJIMHHOTO CIINCKa IIPOUTHOPUPYHUTE.

11.31. Yemy paBHO BbIpakeHue
letrec 1st == 1 :: (map ((+3),1lst)) in FirstN(1lst, 10);

— ecsin FirstN cTpOUT CIUCOK U3 MEPBBIX [N 3JIEMEHTOB CBOETO IEePBO-
ro apryMenra, nojrydus 9uciao N BTopbiM aprymentom? (sta dbyHKIMs
BCTPEYAETCH B IPUMEPaX, Pa300PaHHBIX B KHUTE). A 4TO NPEJCTABIIAET
co00if CcIMCOK 1st B mpaBoil 9acTh, ec/i K HeMy He NpUMeHsATh FirstN?

11.32. B §11.5.6 paccmorpena dyuknus DropElems /st CIIECKa TH-
cen, B §11.5.8 oHa mepenmcaHa st TPOU3BOJIBHBIX CIUCKOB. Harmmmmre
AHAJIOTUIHYIO0 (DYHKITNIO B KAPPUPOBAHHOI (hpopme.

11.33. B §11.5.12 pa3o6paub! npumepsl Sieve (pemiero dparocdena)
u PascalsTriangle (nocrpoenue Tpeyroibauka [lackass). Ilepenummre
9TH NPUMEPHI, He IPUMEHsIS KOpTexkeil, T.e. 0e3 HCII0Ib30BaHNA CUMBO-
ga #. s sroro Bce DYHKIMH HIPUIAETCS 3aMUCATH B KapPPUPOBAHHOM
dopme.

11.34. Hamumure Ha XoyIe ABe-TPHU MPOrPAMMBI, COOTBETCTBYIOIINE
KaKUM-HEOY b myHKTaM 3agaan 2.19 (cum. crp.2.19). Crenure 3a TeMm,
9TOOBI OTBET HA BBEMEHHYIO ITOJIH30BATE/IEM CTPOKY Ballla IIPOrpaMMa
JaBaJia, HeMeJIEHHO TI0C/Ie BBOJIa CTPOKU — JIJIsl 9TOTO MPUJIETCS BCEPHE3
3a/IeiCTBOBATh BO3MOXKHOCTH JICHHBOH cemanTuku. llomas cBoeit mpo-
rpaMMe Ha CTaHIAPTHBI BBOJ GECKOHEYHBIH IIOTOK CTPOK (HAIpHUMED,
C IOMOIIBIO KOMAH/IBI yes ), yoeIuTech, YT0 KOJMIECTBO 3aHIMAEMOil €0
IMaMATHU HE YBEJUYUUBAETCS CO BPEMEHEM.
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Kaxaylo 13 3agay 3Toro pasfesnia MOXHO PelnTb Ha Jilobom
N3 PAaCCMOTPEHHbIX YETbIPEX «3K30TUYECKUX> SA3bIKOB, U Ntoboe
TaKoe pelleHne MOXHO CAeNaTb JOCTAaTOYHO 3pdeKTHbIM, pac-
KPbIB C HOBOIi CTOPOHbI BO3MOXHOCTU TOW WAN WHOW napagur-
mbl. JobuTbcs oT npuBeséHHbIX 3aAay bonblueli, ecim MOXHO
TaK BbIPa3UTbCsl, YHEOHOR 3PEKTUBHOCT MOXKHO, €C/IN KaX-
OYIO U3 HMX PEeLlaTb Ha TPEX s3blKax: Ha KaKOM-TO M3 JINCMOB
(Common Lisp unu Scheme), Ha Mponore n Ha Xoyne.

Bce nporpammbl foxHbl 6bITe 0cpopMieHbl Tak, 4TObbI HU NpK
UX 3anycke, HU npu paboTe C HUMK, B TOM YUC/IE HEKOPPEKT-
HOi, MONb30BaTE/b He BUAEN HUKAKUX OCODEHHOCTel, 0bycnoB-
JIEHHBIX MCMOBL3YEMOI peanm3aLeid s3bika; NPorpaMma AosK-
Ha 3amnyckaTbCsl Kak ODbIYHbIN MCNoHseMbll daiin (Bo3MOX-
HO, NMPEACTaBASAOWNA COBOI CKPUNT HA UCMOb3YEMOM 3bl-
Ke, T.€. IMEHHO WHTEPNpPeTaTop UCMOJb3YEMOrO sA3blKa AOJKEH
ObiTb yka3aH B ero nepBoii CTPOKE), U He AOJKHA BblAaBaTb
npuriaweHnii K BBoAy, coobuieHnii 06 owmnbkax u gpyrux co-
obueHnii, hopMupyemMbix nHTepnpetaTopamu (a He BaLueii npo-
rpamMmoi).

11.35. Hanumure mporpaMmy, KOTOpasi IPUHUMAET Yepe3 apryMeH-
Thl KOMaHIHON CTPOKHU IPOU3BOJILHOE KOJIUIECTBO CJIOB (HE MEHee OZHO-
ro), 3aTeM YUTAeT U3 CTAHJAPTHOrO HOTOKA BBOJA IIPOU3BOJIBHBINA TEKCT
U BBLIAET Ha IIeYaTh T€ CTPOKHU U3 HEro, B KOTOPBIX COJEPXKUTCS XOTs
OBbI OJIHO W3 CJIOB, 3aJ[AHHBIX B KOMaHIHOI1 crpoke. CTPOKHU Cjie/iyeT BbI-
JaBaTh (eC/Iu CTPOKA JIOJIKHA ObITh BBIIAHA) HEMEJJICHHO II0C/Ie IPOYTe-
HUS; B IAMATH HEJIb3d XPAHUThb BECh TEKCT IIEJIMKOM, TOJIBKO TEKYNLyIO
CTPOKY.

11.36. Hammimure mporpamMmy, KOTOpasi 9UTaeT U3 CTAHIapPTHOIO IO~
TOKa BBOJA OMUCAHIE OPUEHTUPOBAHHOIO I'pada B BUIE MTOCJIEI0BATE b
HOCTH TIPEJJIOZKEHN, KazKJ[0e U3 KOTOPBIX OIUCHIBAET JIYTH, UCXOJIAIINE
u3 ofHOM BepmuHbl. [IpeniokeHne HaAYMHAECTCA ¢ MMEHU MCXOJHON Bep-
LIWHBI, II0CJIe KOTOPOI'O CTABUTCH JBOETOUYHUE U IIEPEUUCIAIOTC depe3 3a-
IATYIO BEPIIWHBI, B KOTOPBIE POBeieHbl ayru. 1Ipemoxkennsa pasnesi-
IOTCA CHMBOJIOM TOYKH C 3alldATOll, B KOHIIE IIOCJIETHErO IIPeJIOXKEHUA
crout Touka. CUMBOJIBI IpoGesta, TabyJIsIul U [ePeBojia CTPOKH MOTYT
BCTPEYATHCsI TJIe YTOAHO (KPOMe MMEHH BEPIITUHBI) B JIIOOBIX KOJINIECTBAX
U JIOJIZKHBI UTHOPUPOBAThCs. VIMeHa BEPIUH COCTOAT U3 IUdp U JIATHH-
ckux OyKB (3arjaBHbIX U cTPOYHbIX ). Hanpumep:

Living: Animals, Plants, Mushrooms, Protists, Bacteria;
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Animals: Chordata, Arthropoda, Mollusca;
Chordata: Fish, Birds, Mammals, Reptiles, Amphibians;
Arthropoda: Insects, Spiders, Crustaceans.

IIporpamma moKHA MPOYUTATH IIPECTaBICHUE Tpada U yCTAHOBUTD,
ABJISIETCSI JIN 33 IaHHDBIN Tpad OpUEHMUPOBAHHBIM JepPesoM, T.e. Op-
rpadoM, IMEIOIAM POBHO OIUH KOPEHb, B KOTOPOM BCE BEPITINHDBI, KPOME
KOpHsI, UMEIOT POBHO OJHY BXOJAINLYIO YTy, & KOPeHb He NMeeT HU OJHOU
BxoJsitedt yru. B cirydae, eciin rpad sIBJIsIeTCs IEPEBOM, HaIledaTaTh CO-
obmenue «THIS IS A TREE», eciu 2Ke He SIBJISIETCS — yKa3aTh IPUYUHBI
(oTcyTCTBYET KOpEHB; uMeeTcs HoJiee OHOr0 KOPHs — HEPEUUCIUTh UX;
MMEIOTCsT BEPIUHBI ¢ OoJiee IeM OTHON BXOMISIEHl 1yroif — mepedncinTb
ux).

B ciy4uae obnapykenust ommubOOK BO BBOJUMBIX JIAHHBIX CJIeIyeT Obsi-
3aTeJIbHO BBIIATH OCMBICJIEHHOE cOODIeHne 00 OImubKe ¢ yKa3aHueM HO-
Mepa CTPOKHU BBOJIMMOTO TEKCTA.

11.37. HanmmuTe mporpamMMmy, KOTOpasl IPUHIMAET B KAU4eCTBe Iep-
BOrO apryMeHTa KOMAHJIHOM CTPOKH TEKCTOBYIO 3amuCh apudMeTnde-
CKOT'O BBIDAyKEHUSs, IIPEJICTABIEHHOIO B IOJHCKONH WHBEDPCHON 3aIlCH.
BbipakeHne MOXKeT COIEPKATH HEJOUNCIEHHbIE KOHCTAHTHI (OJ[HA W
HECKOJIBKO JIECATUIHBIX QP HOIPSI), epeMeHHble (001 CTPOUHAS JIa-
TuHCKad OyKBa: a, b, € U T. JI.) ¥ CUMBOJIbI II€JIOUUCJICHHBIX OlepaIuii: +,
-, /, * n % (umeromux TOT ke cMbICI, 9TO B #3bike Cu). Hanomuum Ha
Bestkmit carydaii, uro ckooku B [TI0JIN3e ne nyxubl. [lepemennbie n KoH-
CTaHTHI JIOJKHBI IPYT OT APYyTa OTAEIATHCS IpOOeIaMu, 3HAKH OIIePAITHit
[OJIb30BATENb OTENSITh NpobesaMu He 00s13aH (XOTsl U UMEET IIPAaBo).
OcrajbHbIE APTYMEHTHI KOMAHIHON CTPOKU IIPEJICTABJISIIOT cOOO0M 3HAUE-
HUS IIEePEeMEHHBIX: BTOPOIl — 3HaYeHue a, TPeTUi — 3Ha4deHue b u T. II..
Bama nporpamma 0/KHa BRIMUCIATE BEIPAYKEHIE U HAIEIATATH PE3YIlb-
Tar (Lesoe Yucio).

11.38. B yciooBusx mpeabiaymieil 3a7adu 3aMEHUTE MOJIbCKYIO WH-
BEPCHYIO HOTAIMIO HA TPAMYIO (CHAYAJA OIEPAIHsi, 3aTeM OIIEPAHJIb;
IPUMEPHO Kak B Jlucme, ToabKo 6e3 CKOOOK) U HAIUIIUTE COOTBETCTBY-
IOIIYIO TPOTPAMMY, IO BO3MOYKHOCTH UCIOJIB3Ys YK€ HAIUCAHHBIE ITOJ-
IPOTPAMMBI.

11.39. Ucnonan3ysa Ko mporpaMm, perraiomux 3agaan 11.37 u 11.38,
HAIUIIATE TPOrPpaMMy, KOTOPasd MOYXKET padoTaTh KakK C MPsIMOil, TaK U
C MHBEPCHOI IOJIbCKOI HOTaImedl; ecju BolparkeHue (IepBblii apryMeHT
KOMAHJTHOH CTPOKN) HAYMHAETCSI CO 3HAKA OTIEPAIUH, CIUTAETCS, ITO STO
npsiMas HOTAIMs, €CJIN ¢ olepania (KOHCTAHTBI MU IIE€PEMEHHOi) — 00-
paTHas HOTAITUA.

11.40. Moaudunupyiite pemreHue IpeIbIAyIIeil 33 a9 TaK, ITOObI
BbIpazkeHue (B MPsMOil UM MHBEPCHOM MOJIbCKOW 3alucu) IIporpaMma
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O-IpezKHEMY W3BJeKaJla U3 IIepPBOrO apryMeHTa KOMAaHJHOU CTPOKHU, a
3HAYEHUsI [IepEeMEHHBIX YnTaJja U3 IIOTOKA CTaHJIAPTHOI'O BBOJA: B KaxK-
J0#1 BBEJIEHHOI CTPOKEe IIepBOe YHCJIO — 3HAa4YeHUe IIePEMEHHOil a, BTO-
poe — 3HadeHue epeMeHHol b u Tak masee. [locie mpourenns n anaamsa
KaXKJI0il CTPOKM BBIUUCJISiTE U Iedaraiite pe3ynbrar (aubo cooblieHne
00 ormmbKe, HAIIPUMED, €CJIM KOJUYIECTBO 3HAYEHUN He COBIIAJAeT C KO-
JITYECTBOM TIEPEMEHHBIX, JIU0O €CJIM BBEJEHO HE YUCJIO), 3aTe€M dUTaiTe
CJIEJIYIONIYIO CTPOKY | T. JI., pab0oTaiiTe J0 HACTYILICHHUS] CUTYAIUN «KOHEI]
daiiay.

11.41. YcoBepIlieHCTBYTE peIlleHne TpeIbIyIeil 3a1a9u TaK, ITO0bI
B POJII UMEH TIEPEMEHHBIX B BBIPAXKEHUN MOTJIA UCIIOJL30BATHCS ITPOU3-
BOJIbHBIE TIOCJIEIOBATEILHOCTU JIATUHCKUX OYKB U 1udp, HAINHAIONINE-
cst ¢ OYyKBBI. 3HAUEHUS [IEPEMEHHBIX 3a/[AI0TCS B CTPOKAX, BBOJUMBIX U3
CTaHIAPTHOTO TTOTOKA: TIEPBOE CJIOBO — UMsI IepeMEeHHO, BTopoe — eé
3HAYEHUE, TPEThE — UMsl JIPYTOil IEPEMEHHOI, YeTBEPTOE — €€ 3HAUCHUE
u T. 1. BBommmasi cTpoka MOXKeT 3ajaBaTh Jir000i HaOOp MMepeMeHHBIX,
He 00s3aTesIbHO BCEe, KAKHE €CTh B BBHIPAXKEHNN; 3HAYEHUs IEPEMEHHBIX
COXPAHSAIOTCS TIPU BBOJE HOCTEAYIOMNX CTPOK, 3aMEHSIOTCA TOJIHKO Te,
KOTOpBIE yKa3aHbl B TOJIbKO YTO BBEJEHHON CTPOKE; II€PBOE BBIYUCJIE-
HUe 3HAYMEHUs ITPOU3BEINTE, KOTJIA T0C/Ie aHAJU3a OUEPE/IHON BBEICHHON
CTPOKH BC€ M€PEMEHHbIEC, YIIOMIUHAEMbIE B BBIPAYKEHUU, OKAXKYTCS 3a]1a-
HBI, 3aTeM BBIUUCJIANTE HOBBIA Pe3yJIbTAT IIOCJIe BBOJA KarKJOI CTPOKHA
(3T0 MOKET OBITH [10JIE3HO, HAIIPUMED, YTOOBI BHIYUCIUTD HEKYIO (DYHK-
U0 B GOJIBIIOM KOJIMYECTBE PA3HBIX TOYEK ).

11.42. HamummTe mporpamMMmy, KOTOpasl YMTAaeT U3 IMMOTOKAa CTaH-
JapTHOTO BBOJA I10CJEeJ0BATEeIbHOCTh BbIPDAXKEHUIl, 3allUCAaHHBIX B
MOJIbCKOM MHBEPCHOI 3anucu (CHAUAIIa ONIePAH/IBI, TOTOM OIIEPAITHS ),
U BBIUAC/SAET (BBINOJIHSIET) ONEpAldy 110 Mepe WX JTeHUsl. BBOJMMBbIIL
TEKCT MOXKET COJEPKATD IEJIOUUCICHHbIE KOHCTAHTBI (OJ[HA UJIU HECKOJIb-
KO JIeCATUIHBIX TP HO/Psi), IepeMeHHble (OQHa mitu GoJIbIIIe CTPOU-
HBIX JIATUHCKUX OYKB LOAPSJ: @, XyZz, kadabra u T.1.), CAMBOJIbI LI€JIO-
YHUCJIEHHBIX Olepanuii: +, -, /, * u % (AMEeomuX TOT YK€ CMBICJ, UTO B
sizpike Cu, Bee onepanun GUHADHBIE), CUMBOJIBI CITy?KeOHBIX Oleparmii:
«=» — IIPUCBaNBaHNE, IPUYEM IIePEMEHHAs] B 3alIUCH IIPUCBANBAHUS CTa~
BUTCsl NOCAE BbIpazKeHus (HApuUMep, «25 X =» 03HAYAET «IPUCBOUTH 25
IIEPpEMEHHOI X»; «7» — HalledaTaThb 3HaUYEHUe, HaxXoJ/dllleecsd Ha BepIIuHe
CcTeKa, He yJlajidd U3 cTeKa; «!» — U3BJledb U3 CTeKa 3HadYeHue U Halleda-
TaTh €ro; «#» — HalledaTaTh Ha OTJIeJIbHON CTPOKe TeKyIIee COIEPKIMOe
creka (B yIJIOBBIX CKOOKAX 4epes3 1Mpobest) U 3HAYCHUS BCEX [MEPEMEHHBIX
(napamu nms-3Hadenue, depes upobes). [lpu BuIOHEHNT KOMAH «7» 1
«!» BbIIABaliTe mpobest mocse ducia. llepeMeHHble 1 KOHCTAHTBI TOJIK-
HBI JIDYT OT APYTra IPHU BBOJE OTIAEIATHCS IpoOeIaMu, 3HAKU OIIePAIHit
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HOJIb30BATENb OT/ENSITh NpobesaMu He 00s13aH (XOTsI U UMEET ITIPaBo).
Brorunciienust moJIzKHBI TPOM3BOIUTHCS, KOTJIA IOJIyY€H CUMBOJI IIEPEBO-
Ja cTpoku (7mbo paHbIle); ecyu 3a BpeMs 00pabOTKU BBEIEHHON CTPOKA
XOTBH ITO-TO OBLIO HAIEYATAHO, BLIIATH CUMBOJI IIepeBoja CTpoku. 1Ipo-
rpaMMa JI0JKHA [IPO/IOIKATH PAbOTy /10 HACTYIJIEHUS CUTYAI[IH «KOHEI]
daitnas. Hampumep, B OTBET Ha BBEJIEHHYIO CTPOKY

15 15%x7? x= x 5/7 20 foo = 12 13! foo#
JOJIZKHO OBLITH HAIleYaTaHO

225 45 13

<45 12 20> x 225 foo 20
(momyckaercst cTeK HamedataTh B BuIe «<45 12 foo>»). IIpemycmor-
pure 06paGoTKy OomMOOK! (HEKOPPEKTHOE BbIparkKeHMe, HECYIECTBY-
I0Iasl [IepeMeHHasl, JIeJIeHIe HA HOJIb U T.II.)

11.43. VcoBepIlleHCTBYiiTe NPOrpaMMy, HAIUCAHHYIO I DPENIeHUs
[IpeIbLIyIeil 3a/1atu, TaK, 9TOObI OHA JOIYCKAJa POBHO OJIUH ApryMEHT,
zagaomuil (B Buze duciaa or 2 10 36) OCHOBAHUE CUCTEMbI CUUC/ICHUS,
B KOTOPOIT TOTOM Oy/IyT MpOBOAUThLCS Bhruncienus. Ha BBome «mudpsry,
npesblaiomue 9, obosnavdaorcs gaTuHcKuMu OykBamu A (10), B (11)
U T.]I., BIUIOTh JIO Z, KOTOpasi B CHUCTEME II0 OCHOBaHUIO 36 O3HaAYaeT
mudpy 35. ByKBbl BepXHEro W HUXKHEIO PErucTpa He paszjmdaiite (Hu
B UMEHaX, HU B Jjmrepasiax). Ouepanpl, 3a0UCh KOTOPHIX HAYXHAETCS
C JecaTUIHON TUdPBI, BAlll KAJBKYISITODP JIOJKEH PACCMATPUBATH KaK
qucsa (KOHCTAHTBI), & HAYMHAIOIIUECs ¢ OYKBbl — KaK UIEHTU(MDUKATOPI
TIepeMEeHHBIX; eCJIN TTepBas 1udpa dncjia obo3HadeHa 6yKBoii, K HEMY CJie-
JiyeT J100aBUTH HE3HAYAIINN HOJIb, 9TOOBI IPOrpaMMa He BOCIIPHHUMAJIA,
ero kak upenaTudukarop (Hanpumep, A25 — 310 umeHTHGUKATOD Tepe-
MeHHOI1, a 0A25 — 3ammch HEKOTOPOT'O YHUCJIA, IIPU YCJIOBUU, YTO CUCTEMa
3a/laHa KaK MUHUMYM 11-pudHasi, B IDOTUBHOM CJIy4Yae — OIIMOKA).

11.44. Momudunupyiite mporpaMmy, HAITUCAHHYIO [0 YCJAOBUSIM 3a-
magn 11.42, 9To0bI OHA MPON3BO/IMJIA BEIUUCIECHUS HE B IEJIbIX 9HUCJIAX, &
B YHCJAX C IJIaBaomieil Toukoil. JlobaBbTe OHOMECTHBIE OIEPAIUN IS
OKpyTJIeHUs K OJimKaifiieMy I1esioMy U OoTOpachIBaHUs JPOOHOI YIaCTH.
IIocrapaiiTecs cnesiaTh Tak, 9TOOBI YUCIIA, UMEIOIIIE HYJIEBYIO JTPOOHYIO
9aCTh, IEYATAJNCH KaK IEJIbIE.

11.45*. Hanumure nporpamMmy, KOTopasi IPUHUMAET JBa apryMeHTa
KOMAH/IHOU CTPOKH; HEPBBI U3 HUX 33a/a€T BbIpayKeHUE B OOBIMHON WH-
dbukcnoit (He 1mM0JbCKOI!) HOTAIUY, BKIIOYAIONEE KOHCTAHTHI, 3aIlACAH-
HbIe B BUJIE TI€JIBIX YHUCET U JAEeCITHIHBIX APo0eil, CUMBOJIBI YeTBIPEX JIefi-
cTBUiT apudMeTnKu, CUMBOJI ~ JIjIsi 0OO3HAYEHNs] BO3BE/IEHUsI B CTEIEHb,
HMeHa [T€PEMEHHBIX, COCTOSIINE U3 00H0l CTPOYHON JIATHHCKOI OyKBBI,
OTJINYHOM OT «e»; OyKBa e cunTaercs 0003HAYEeHHeM JHCjIa e (OCHOBa-
HUs HATYPAJIBHBIX JIOrapudMOB), uaeHTU(MDUKATOP Pi UCIOIB3YETCs JJist



112 3amaam

0003HAYEHUsT TUCJIa T, TAKXKE BBIPAXKEHUE MOXKET BKJIOYATH 00O3Hate-
HUs TPUrOHOMeTprYecKuX (pyHKnuii u obparHbix K HuM (sin, cos, tg,
arcsin u T.11.), HATYPAJILHOrO Jiorapudma 1n, JecaTUIHOro Jorapudma
lg; oObruHbIil JorapudM B CHCTEMY JIydIlle HE BKJIIOYATH M3-33 CJIOXK-
HOCTel ¢ 0003HAYEHNEM €ro OCHOBaHWs. BTOpoil apryMeHT KOMAaHIHOMN
CTPOKU JIOJIP)KEH COCTOSITH POBHO M3 OJIHOM JIATUHCKOI OyKBbI, 0603HaYA-
IOIell OTHY W3 UCIOJIb3YyEMBIX B 33/ JaHHOM BBIPDAXKEHUU IIePEMEHHBIX.

Bama nporpamma 1o/2KHA, paccMaTpUBast BEIPaKeHNe Kak (OyHKIIATO
or (BO3MOXKHO) HECKOJIbKUX [EPEMEHHBIX, B3dATh €€ IIPOU3BOJHYIO 110 3a-
JarHoit mepemernoit. O6s3aTeIbHO BBIIOJHUTE TPUBUAJILHBIE OIITUMU3a~
UM, TaKue KakK 3aMeHa BblpazkeHnsd (4 x BeIpazkeHneM «, 3ameHa 0-z Ha
0, 1 - x Ha 7; M03abOTHTECH, YTOOBI UTOIOBOE BBIPAYKEHUE HE COIEPIKAIIO
JINIITHUX KPYTJIBIX CKOOOK.



K gactu 12 «koMnmJsinusi,

MHTePpOpeTanud, CKPUIITUHT »

Azpixk Tcl

12.01. BeiGepure mBa-Tpu upumepa u3 ycaoBuit 3ajad 2.19-2.21
(cM. crp. 22) w HANMIINTE CKPUNTHI Ha s3bike Tcl, pemaromue Te XxKe 3a-
magn. Iyt TOCHMBOJIBHOTO BBOJIA MCIIOJIB3ylHiTe KOMaH Iy read stdin 1,
711 OOHapy»KeHUsI CUTyallnn <«KomHer daitay — xomauay eof stdin;
IIoMHHUTe, 4TO eof IpoBepsieT, He HacTas Ju KOHel| (dailia B Xoje IMo-
cJleJIHell ollepaluy BBOJA, TaK UTO IIDUMEHSTH €€ cile/lyeT nocae read.

12.02. IlepernummuTe CKPUNTHI, CO3/AHHBIE TIPU PEIIEHUU ITPEIbIIY-
meil 3a/1a4u, UCHOJIb3Ys B 9TOT pa3d KOMaHJy gets U IOocaeyIonuil ana-
JIN3 TPOYUTAHHON cTpoKu. /g aHa/mM3a CTPOK JIOCTATOYHO 3HATDL, UTO
KoMaH#a string length <cmpoka> BBLIAET IJIMHY YKa3aHHOH CTPO-
KN, a string index <cmpokxa> <Homep > BO3BPAINACT CHMBOJ 3a/IaH-
HOIt crpoku (HyMmeparus uger ¢ Hysd). CpaBHATE IIOJIyYUBIINECs Dellle-
HUA C TEMU, YTO HUCIIOJIb30BaJIX ITIOCUMBOJIbBHOE YTEHUE.

12.03. Beibepure aBa-Tpu IpruMepa U3 ycjoBuil 3amad 2.22, 2.23
(cM. cTp. 24) u HanummuTe cooTBercTByOmMe cKpuntsl Ha Tcl. g ama-
JIM3a CTPOK WCIOJIb3yHTe string length u string index (cM. ycioBus
npebLIyIedt 3amadn).

12.04. Hanummwre #a Tel ckpunr, permatonmit 3amaay 2.52 (crp. 31).

Bubauoreka Tcl/Tk

12.05. [dns osmakomsienusi ¢ Bo3moxkuocramu Tcl/Tk nanummre
(B dopme cKpUITOB Il UHTEpIpeTaTopa wish) IpPOrpaMMbl, COOTBET-
crBytfomue yeaopusaM 3axad 10.19 u 10.21 (cm. crp. 98).

12.06. Vcnosb3ysa reomeTputecKuii MeHeKep grid, HaIUINIUTE Ha
Tck/Tk nporpammy myst urpst B «15» 1 «13» (em. 3amaqy 10.23).
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12.07*. Bepuurech Kk 3azmade 11.24 (crp. 105) u mogudunupyiite cBoé
pellieHre TaK, 9T00bI B X0OJI€ IIOMCKA IIPOrPAMMAa BbIIaBAJIa KOODIUHATHI
KJIETOK, U3 KOTOPBIX COCTOAT PACCMATPUBAEMbBIE HEIOCTPOECHHBIE MapII-
pyrol. Hanumure na Tel/ Tk nporpaMmy, KOTOpasi IPUHUMAET T€ XKe 18-
paMeTphl, YTO U Balla nporpamma Ha IIposiore, pucyer nmaxmMaTHyO J0C-
Ky, 3aIlyCKaeT IIPOJIOI-IIPOrPaMMy KaK BHEIHIOIO U B XOze €€ paboThI
BU3YAJIM3UPYET MPOUCXOISIINI TOUCK C BO3BPATAM.

C 3apauvein 12.07 y aBTOpa 3aa4HnKa CBA3aHbI MHTEPECHbBIE BOC-
noMmMHaHMs. 3ajada «xof KOHEM>» ansi pewenusi Ha [Nponore
npeanaranace cnywartensm cneukypca «llapagurmel nporpam-
MupoBaHMs» (fa, KOrAa-To O4eHb AAaBHO 3TO Dbl MMEHHO Chew-
Kypc). 3acTaBuTb nporpammy, HanucavHyto Ha [ponore, pabo-
TaTb B cBA3ke ¢ Tcl/Tk gns Busyannsayum noncka npugymanm
CaMun CTY[EHTbI, C/IyLIaBLINE KYpC, aBTOP WX HUKAK K TakOMy
peLleHnto He MOATaNKUBAN; MO MpaBAe roBOps, B TOW BepcuUu
CBsI3Ka Oblna ycTpoeHa MmpoLue: NpoJsioroBCKasl nMporpamma Bbl-
AaBana Komaugbl Ans wish, a 3anyckaTb eé (n wish) HyxHO
65110 KOHBEiepOM.

Korga cTyaeHT, nony4uswnii 3agaHue, nogxoguT K HeMy Ha-
CTO/IbKO TBOPYECKM — 3TO, MOXayii, camoe BAOXHOBASIOLLEE,
4YTO MOXeT Npous3oliTU B NpakTuke npenogasaTens. AsTopy
OCTa&TCA ANLIb COXaNeTb, 4TO 3a ABaAUAThb C JMWHUM feT pa-
60Tbl BCe BCTPETUBLLMECS €My C/y4aln Takoro poga MOXHO ne-
pecuuTaTb no nanbuam (K, KaXKeTCs, AaXKe OAHON pyku), a B
nocnefHue NeT CeMb Takoro BoobLe He BCTPe4anocs.
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1.06-1.09.IIpaBa moctyna K daitaamM ToApOOHO pPaCCMOTPEHBI B
.1,§1.2.13.

1.16. 3mech npugeTcs KOMOMHAIMU U3 OJHOTO, JIBYX M TPEX IIapu-
KOB pPaccMOTpeTh oTaebHo. C omauM mapukoM Bcé moHaTHO. C aByms
9yTh CJIOXKHEe: KaK IEPBbI, TaK U BTOPOIl IIAPUK MOXKHO BBIOpATh de-
TBHIPbMs CIIOCODAMU, TOJBKO IIPU 3TOM MBI BCe KOMOMHAIUHU, KPOME MET,
KOMOPvLE COCMOAM U3 00UHAKOBLIT ULGPUKOS, TIOCIUTAEM TBAXKIbI, BEIb
YCJIOBHS 3aJ[adll HE MPEIIIOIaraioT ynopadouenrocmu BHIODAHHDBIX Ia-
PUKOB (KpacHBIH ILIIOC CHHUII — 3TO TO Ke caMoe, ITO M CHHUIl ILTIOC
kpacHbiil). Emé xyxe obcrodr nesia ¢ Tpems IMapuKaMu: KaxKIblil u3
HUX TIO-TIPEXKHEMY MOXKHO BBIODATH UeTHIPbMsI CIIOCODAMU, HO KOMOWHA~
U, COCTOAIMEe N3 TpéX Pa3HbIX MIaAPUKOB, MbI IIOCYNUTaEM II0 MHOT'O pa3
KaxK/Iyi0 (KCTaTH, 10 CKOJIbKO pa3? eciiu Bbl HE 3HAETe, YTO OTBETUTH Ha
9TOT BOIPOC, nepednTtaiire §1.3.1); ¢ KOMOMHAIMAMY, B KOTOPBIX JIBa IIa-
PUKa OJMHKOBBI, 8 TPETUIl UMeeT JPYTroil IBET, Jeja OOCTOSAT IIPOIe —
JIB& OJIMHAKOBBIX IMMAPUKA BBIONPAIOTCS YE€TBIPbMsI CIIOCODAMMU, & TPETUit
K HIM — TpeMsd, TaK Mbl U3HAYAJILHO UTHOPUPYEM TMOPSIOK, UYTO U Tpe-
Oyercs. Hakomer, KOMOMHAITNH, TIEJTUKOM COCTOSIIINE U3 MMAPUKOB OJIHOTO
1IBeTa, HAM BCTPETUJINCH POBHO II0 OJHOMY pa3y Kaxkjasd. Bce sTu ciy4aan
IPUAETCI PACCMOTPETH OTJIEJIBHO U MTPOCYMMHUPOBATD.

1.20. Kazkmas urpyirka MoxkeT okazaTbess y Marmmu, y Iletn, y Bacu
WX OCTAThCSI HA CTOJIE; UCXOUTE U3 ITOTO.

1.21. Ilpome Bcero paccMoTperTh 0O0IIee KOJUYIECTBO BO3MOXKHBIX
IIOJIMHO2KECTB U3 BCEX HMEIONIUXCH KYJIOHOB, BKJIIOYAs IIyCTOE MHOXKEe-
¢TBO (BCe KYJIOHBI OCTAJIUCH B IIKATYJIKE) U MHOYKECTBO M3 BCEX KYJOHOB
(B mIKATYJIKE HE OCTAJIOCH HUYErO); HAIIOMHUM, YTO KAXKJIbIHA SJIEMEHT HUC-
XOJTHOTO MHOYKECTBA MOXKET B IIOJIMHOXKECTBO BXOJUTH WA HE BXOJIUTh,
TaK 9ITO KOJMIECTBO BCEBO3MOKHBIX ITOJMHOXKECTB BBIUHC/ISIETCS OUYEHDb
npocto. VI3 aroro xKonmmdecTBa cliemyeT BBIKUHYTH BCE <«3allpENTEHHbBIES
BapUaHThI — KOIJIa HE B34TO HU OJTHOTO KYJIOHA, KOT/Ia B3AT TOJIBKO OJUH
I KOTJ[a B3ATHI BOOOIIE BCe. 3aJ1ady MOYKHO PEIUTDh U JIPYTUM CIIOCO-
60oM: ¢ coDOil HY?KHO B34Th [IBa, TPU WU U€THIPE KYJIOHA U3 IATH, UTO
coorsercreyer C2, C3 u Cf, ocraéres WX BBLIMUCIUTDL C HOMOIIBIO Tpe-
yrospauKa [lackasis u CIoXKuTE.

1.22. TIlepByto u3 JIByX JaJieif MOKHO IIOCTABUTh Ha JIIOOYIO KJIETKY
JIOCKH, a UX, KaK u3BecTHo, 64. s BTOpOit Jsragpu, rue Obl HU CTOSIA
mepBasi, MOYKHO BBIOpATbh OJIHY M3 CEMH OCTABIIUXCH KJIETOK TOPU30H-
TaJbHOTO PsAJa, B KOTOPOM CTOHUT IIepBasl JIaJbs, JIMOO OIHY U3 CEMH
KJIETOK COOTBETCTBYIOIIETO BEPTUKAIBLHOIO P, T. €. BCETO KJIETOK JIJIs
eé pa3Merenns okasbiBaercda 14. Kpome Toro, Hy2KHO y4eCTb, UTO JIa b1
10 YCJIOBHIO OJIMHAKOBBIE, TAK YUTO KayKJble JBE KOMOMHAIMN, HOJIYIai0-
muyecss ApYyT U3 JIpyra, ecjd JIaJbHU IIOMEHATh MeCTaMU, HePa3JIMINMBL;
CIIeZIOBATENIBHO, HYKHO €II¢ Pa3JeIUTh MOIyIeHHOE INCIIO0 TOMOIaM.
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1.23. Hawunute ¢ obpyua, 3aUKCHPOBAHHOTO B IIPOCTPAHCTBE, CEK-
TOpa KOTOPOTI'0 3aKPAIIUBAIOTCS B OIPEIETIEHHOM TOPSIIKE — HAIIPUMED,
1o 4acoBoii crpesike. [lepBblit CeKTOP MOYXKHO 3aKpPacUThb OJHUM U3 MATH
IIBETOB, BTOPOI — OJHUM U3 OCTABIINXCS YETBHIPEX, JJIsI TPEThEro I[Be-
TOB OCTAHETCsl TPU. 3aMETHM TeIlePb, YTO, «CIABUHYB» BHIOPAHHBIE 1[BETA
Ha OIWH WA IBa CEKTOPA, MBI TOJYINM TOYHO TaKyIO K€ KOMOWHAITUIO,
ITOCKOJIbKY CEKTOPa OJIMHAKOBBIE U HUKTO HE MEIIaeT MOBEPHYThH 0OpyY.
CienoBare/bHO, KaxK/ibleé TPU U3 PACCMOTPEHHBIX HAMM OTJIEJIbHBIX CO-
qeTaHUi IBETOB B JCHCTBUTEILHOCTH HEpa3ImInMbl. Kpome Toro, obpyd
MOYKHO TI€PEBEPHYTH, U ITO CACTIAET HEPAZIUUUMBIMU KaXKJble JIBa W3
OCTaBIINXCA COYCTAHUN.

1.27. O6bparure BHUMaHUe, YTO CHAYAJIA MACTEPy MPUIETCs BEIOpATH
[EHTPAJIbHYIO 6yCHHY, TIOTOM JIBa JIOMOJHATEIbHBIX BUIa OyCHUH, U TIOCTe
9TOrO, MOBECUB HA HATH IIEHTPAJIBbHYIO OyCHHY, MACTED KAXKJIYIO CJIETYIO-
YO IIapy CUMMETPUYHBIX OYCHH CMOXKET BHIOPATH BCErO JIBYMSI CIIOCO-
6amu. Bee Oychl, cocTosmue n3 6yCuH PpOBHO TPEX PA3HBIX BUIOB, B 9TOM
quciie OyJIyT yITEHBI 10 OJHOMY Pa3y; €CTh eIlé KOMOMHAIINN, T/ie TPEeTHit
Tul OyCHHBI BOOOIIE HE IPUMEHSIJICS. — TaKue OKaXKyTCsl YITEHbI 110 [sITh
pa3 KaxKjasl, MOCKOJbKY WX CUATAJIA OTAEILHO JIJIsI KaXKJIOTO U3 IIATH
BO3MOXKHBIX BAPUAHTOB TPETHErO TUIA OYCHHBI, HO 3TH ISTh BAPUAHTOB
B UTOre HEPA3JIMYMMbI, TAK UTO IO YeThIPe U3 HUX HYKHO BBIYECTb.

1.28. [TomrpoOyiiTe BeIMMCATD TPH JIEBBIX KOJIOHKH TPeyrobHuKa [lac-
KaJIsl — HAYHUTE C IEPBBIX TPEX CTPOK, JJIs MOCIEyIOIINX CTPOK BBIIHU-
CchIBaiiTe TOMLKO TPH MepBBIX uncaa. O4ueHs JTerko 3aMeTuThb, urto C}L = n,
9TO W MOHSATHO, CJIA BCIOMHHTE cMbIca ances CF; samernts 3akonoMep-
noctb st C2 (j1s TPOM3BOJILHBIX HATYDATLHBIX 71) JIUIIL HeMHOTHM
CIIOXKHEE.

1.32. He 3abbIBaiiTe, 9TO YMHOXKEHUE HA, OCHOBAHHUE CUCTEMBI CUUC-
seHnst (KAKOBO ObI OHO HH OBLIO) TEXHUYIECKHW BBITJISIIUT KAK «IOTH-
CbIBaHWe HOJIMKay; TaKyKe ITPHUMHUTE BO BHUMaHWe, 9TO 319 = llg, a
3510 = 3210 + 310 = 1000005 + 115 = 1000115.

1.33. HckoMmoe KOIM4IeCTBO HyJseil paBHO MaKCHMAJILHOM CTEIeHH
JIBOMKH, Ha KOTOpYIO JesuTcs unciao 30!; ara creneHb JBOWKH, B CBOIO
04Yepe/ib, COOTBETCTBYET ODIEMY KOJIUYIECTBY JBOEK, KOTOPbHIE IOJIYyYaT-
cs pu pazsokernu duces oT 1 10 30 Ha MPOCTbIe MHOXKUTEIUA. 1TOOBI
He IIPUIIIOCH JeHCTBUTEIBHO PACKJIIAIBIBATE Ha IIPOCTHIE MHOYKUTEIIN BCE
TPUAIATH YuCe, 33/1aiiTe camu cebe BOIIPOC, CKOJIBKO U3 ITUX UUCE Jie-
JIATCS HA JIBa, CKOJIBKO — Ha JIeThIpe, CKOJIbKO Ha BOCEMb U Ha IIeCTHA-
JIAaTh.

1.38. Kak sTo menaercs, mogpobno pacckasano B §1.3.2.

1.40. Ilpunuun mepeBoja TOT Ke, 9TO U JJIs JECATUIHBIX TpOOeii:
YMHOXKAeM Ha J[Ba, €CJIU TOJIyIUI0Ch OOJIbINe €IUHUIIBI — eIUHUILY yOou-
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paeM; Tocje KarXkKJ0TO YMHOXKEHUST BBIITUCHIBAEM OYEPETHYIO JTBOUUIHYIO
uudpy — €IUHUILY, eCJIU IPUILIOCH €€ YOUPATh U3 MOJIY YUBIIErOCs UUC-
Jia, HOJIb B IPOTHUBHOM CJTydae.

1.41, 1.42. Bocnoib3yiiTech JBOUYHBIM ITPEJICTABICHUEM JIJTUHBI Be-
PEBKH B MeTpax.

1.46, 1.47. B obenx 3agadax HAYHATE C OTPUIIAHNS T; UMES €ro B CBO-
éM pacIopsizKeHWM, Yepe3 cTpesiky llupca MOXKHO OYeBHJIHBIM 00pPa3oM
BBIPA3UTh JU3BIOHKIMIO, & wdepe3 mTpux llleddepa — KOHBIOHKIHAIO;
mocsie 3Toro mompodyiite BoipasuTh KoHcTaHTHl () m 1. C ocTasbHBIMEI
byaruusvu Oyzmer mporre. Crucok Bcex 16 cyrmecTByromux QyHKIII
JIBYX IIepeMeHHbIX cM. B §1.3.3.

1.51. IIpore Bcero cHavaJia MEPEYUCTUTD (DYHKIUU JIBYX [T€PEMEH-
HBIX, KOTOPbIe He 00JIa/Ial0T HY2KHBIM CBOHCTBOM, TO €CTh TaKue, KOTO-
pbl€ OT OIHOTO M3 CBOMX apryMEHTOB He 3aBUCAT. Takux GpyHKIHU BCEro
mecTb: KoHCcTaHThl 0 u 1, a Takke (DYHKIUU, paBHbIE OIHOMY U3 CBO-
UX apryMeHTOB WJIM €ro OTpUIaHuio: T, T, y 1 y (cM.§1.3.3, a B HéM —
rabiuny 1.8 u noscHenus K Heit). V3 310ro coobparkeHus HeMeJIeH-
HO BBITE€KAET OTBET Jjist (DYHKIWI AByX nmepeMeHHbIX. C TpEXMECTHBIMEI
GYHKIMAME HECKOJIBKO CJIOYKHEE, HO IIPUHIIUAI TOT Ke: He UMEIOIINX CY-
[IECTBEHHON 3aBUCUMOCTHU HU OT OJHOIO apryMmeHTa — jBe (KOHCTaHTbI 0
u 1), CyIIEeCcTBEHHO 3aBUCSIIUX OT OJHON IIepeMeHHol — mmecTs (z, T, Y, T,
z, 2)7 CYLIECTBEHHO 3aBUCAIINAE OT JABYX IIEPEMEHHBIX IIPOIIe IIOCYUTATh
OTJEIHHO JIJIs KaXK/I0M 13 TPEX IMePEMEHHBIX, He BXOIAIIUX B YUCIIO CYIIE-
CTBEHHBIX 3aBUCUMOCTEM, U JIJIsT 9TOT0 BOCIIOJIB30BATHCS Y2KE M3BECTHBIM
KOJIMYEeCTBOM (DYHKITUI JBYX [I€PEMEHHBIX, CYIIIECTBEHHO 3aBUCSIINAX OT
obenx.

2.07. TlomnpobyiiTe TIOIONTH K BOIPOCY C JPYTOil CTOPOHBL: “4MO KO-
KPEMHO CIUTAET IePEMEHHAsi 1 B KayK/IOM U3 IPUMEPOB, WA, UHAYE IO-
BOpsI, “eMy, KAKOIl BeJIMINHE OHA PABHA B KaXKJbII MOMEHT?

2.15. Bocnosnsyiitecs ciemytomumu coobpazkerusmu. O6o3HaINM
pasmMep oiHol (urypsl (IIepBoe 9UC/I0, BBEISHHOE MOJIb30BATEIeM) OyK-
Boit H, a xosmvectso duryp (Bropoe uncio) — Gyksoit N. Becb Bar BbI-
BoJI, coctouT u3 N OT/IEJIbHBIX KOJOHOK, HMeroruX mmpuny H 41 cumBout,
IpUYIEM B KaXKJI0i KOJIOHKE (C HOMEPOM k) IIEPBBIE Sj; CTPOK — «ILYCThIEY,
T.e. cocrosmue n3 H + 1 mpobesoB, 3arem H CTPOK COCTABJISIIOT HUCKO-
My10 bUIYPY, U IOCIEYIONe CTPOKK (C HOMEPaMHU, [PEBLIIIAIONMMI
s+ H) — ousre «uycreies. Ilycrs h = (H — 1)/2 (ta camasi «nosioBu-
HA BBICOTBI» (UrYPHI); TOA (€Cou KOJIOHKU HyMEPYIOTCs ¢ €IMHUIBI)
s1 = 0, s = h u T.1.; obmas BbICOTa BCero m3obpaxkenmst npu N = 1
cocrasysier H, a npu yseaudenun N Ha eIUHUILY 3Ta OOMIAsl BBICOTA
yBeJimuuBaeTcs Ha h; obume pOpMyJIbI JJIsi S, W BBICOTHI U300PasKeHUsI
nosyunte camu. Ilocse 3Toro ocranercss cooOpa3suTh, ITO BHYTPU «OYK-
Bbl Z» (ecam eé CTPOKM 3aHyMEPOBATDH C €IUHUIbI) CTPOKU ¢ HOMEPAMU
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1, h+1u H cocrosr uz H 38€37019eK 1 mpobesta (OTIeIsIIOIEro Ceyo-
niyio Gurypy or Upeablyiieii), Bce ocTajlbHble — U3 OJHON 3BE3M0YKH,
[epeT U TI0CIe KOTOPO#l HYKHO HAIEYATATH OIIPEIEIEHHOE TUC/IO0 Mpobe-
J10B (KaK OHO BBIUUCJISETCS — HOIPOOYTe COOBPA3UTh CAMOCTOSITEIIBHO).

[Iponeypa, meuaTaoras n-10 CTPOKY k-l KOJTOHKN M300parKeHUT —
COCTOSIIIYIO U3 OJTHUX ITPOOEJIOB, U3 OMHUX 3BE3MOYEK WU U3 OTHON 3BE3-
JIOUKH C ITpobejiaMy CIIepein U C3a/1, — JIOJ?KHA 3HATh TOJBKO Yucjio H
1, KOHEYHO, YHUCjIa N U Kk, TO ecTh y Heé OyneT TpU IEJIOIUCIEHHBIX I1a-
pameTpa; BCé ocTajbHOe OHa MPOCTO BhraucanT. OOg3aTe/IbHO HAITUIIINTE
9Ty npoueaypy! DTo KiIod K penieHuio Beei 3agaqn. [1aBHas mporpam-
Ma Oy/IeT COCTOSATH M3 NPOCTHIX BJIOKEHHBIX NUKJIOB for: BHeHmIHUT —
JJIsI TIe9aTH CTPOK OT MEPBO IO TOJHKO YTO BBIUHCIEHHOI 00IIEei BBICO-
Thl (PUTYPBI, BHYTPEHHUN — JIJIsI TIe9aTh HYXKHON CTPOKH OT KarXKJOW u3
N KoJI0HOK (IIyTéM BBI30Ba BBIIEYIIOMSIHYTOI poneaypsi). He 3abyabre
[IPO TIEPEBO/T CTPOKU ITOCJIE TIEIATH BCEX KOJIOHOK, OTHOCAIIUXCS K OJTHOM
crpoke!

Pemtenne M0oKHO cresaTh eIé mWHTEpPECcHee, €CJU BMECTO IPOIEy-
Pbl HanucarTh (QPYHKIIUIO, BO3BPAIIAIONIYIO CTPOKY (T.e. UMEIONLYI0 THI
string).

2.16. IIpome Bcero permTh 3aa9y CIELYIOMIM 00pa30M: IPOCMAT-
pUBaTh BBEJEHHYIO CTPOKY CJIEBa, HAIPABO W, 3a(DUKCHUPOBAB TEKYIIHi
CAMBOJI U yOEIUBIIIUCDH, ITO 3TO HE TTPODEST U HE TaDY/IIINs, BIOKEHHBIM
[UKJIOM NPOCMAMPUBAMd 0CMAMOK cmpoky, (0T CAMBOJIA, CJIEILYIOIEro
3a TEKYIIUM) B [IOMCKAX CUMBOJIOB, COBIIQIQIOIIUX C TEKYIUM; IIPU O0HA-
PY?KEHHM TaKUX CUMBOJIOB B3BOJIUTH KaKOW-HUOY/IB (DJIar, O3HAYAIOIIHIA,
9TO CHMBOJI HYKHO Oy/IeT HAIleYaTaThb, & CaM CHMBOJI B CTPOKE 3aMe-
HATH TPOOEJIOM, ITOOBI, JOWAs IO HEro, MporpaMMa He HaledaTalia, ero
croBa. CUMBOJI medaTaTh (MM HE TEYATATh) TOCJE OKOHYAHUST PAOOTHI
BJIOKEHHOTO TTHKJIA.

MuoruM mporpaMMuCTaM MOXKET HE ITOHPABUTHCS IIPEJIOKEHIE MO-
JUDUIIPOBATH UCXOJHYIO CTPOKY; B CAMOM JIeJie, TAKOe PeIlleHre Hapy-
AeT OJIH U3 6A30BBIX MPUHITUIIOB TPOIPAMMUPOBAHUS: €CJIU TIO0 CMBICITY
BBITIOJIHSEMOTO C TAHHBIMU JIEHCTBUS UX He TPeOYeTCs MEHATh, TO MEHSITh
UX He cjiejyeT. PemuTs 3Ty mpobjieMy O9eHb IIPOCTO: JOCTATOYHO CO3/1aTh
KOTINIO CTPOKM U paboTaTh C Hell, a He ¢ OCHOBHO# cTpoKoit. Bo3aMmoKHBI
U JIPyTHUe PEreHus.

2.19. Dr1u 3a7a4u MOXKHO (TEOPETHYECKH) DEIIUTh DPA3HBIMU CIIO-
cobamu, HO HamboJjiee MPABUJIBHBIA — WCIIOJB30BATH POBHO OJUH ITUKJI
while, oJHy IIPOBEPKY Ha KOHeIl (bailjia U OJUH OIEPATOP UTEHHS, KaK
910 nesiaercs B upumepax §2.5.3 (obparure BHUMaHUE HA IIPOrPAMMBI
FilterLength u SkipIndented). Jpyrue moixomupl YpeBaThl OMUOKAMI
C oTcjexXuBaHMeM KoOHIa daiiia. «lloliMarby cuTyarum HadaJa CJI0Ba
A KOHIIa CJI0OBa OY€Hb JIET'KO, €CJIM B CIENUaJIbHO /IS 3TOI'O CO3JaHHOMN
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[IepPEMEHHOI 3allOMUHATH CUMBOJI, IPOUYMTAHHBIN Ha MIPEIBIIYIIEM IIare:
TOTJA TePexo ], OT TPoOeTLHOrO CHUMBOJIA K HEMPOOETLHOMY OyIeT O3Ha-
9aTh HAYAJIO CJIOBa, OOPATHBIN Iepexoi — KOHEI| CJIOBA; MOoCTapaiTech
TOJIBKO HE 3aIlyTaThCs C IPOUCXOSINKUM B HavaJje U KOHIE CTPOKHU.

2.20. Ilpome Bcero Ha KaKkJOM INare ImevaraTb POYUTAH-
HBI CHMBOJI, HO €CJIM Ha 3JTOM IIare HAOJIOJAETCS HAYAJIO CJIOBA
(cMm. koMMeHTapHit K 3amade 2.19), To0 neped BBIBOAOM TEKYIIErO CHM-
BOJIA IIEYATATD eIlé OTKPBIBAIOILYIO CKOOKY, €CJIN K€ NMeeT MECTO KOHEI]
€J10Ba, TO (OIATH-TAKU IIE€PEJT BBIBOJIOM TEKYIIEro CUMBOJIA) II€IATATh 38~
KPBIBAIOIIYIO CKOOKY.

2.24. Jlnsg >TOrO TPHAETCA JECATUIHOE IIPEJCTABICHUE YHUC/IA
(mo kpaiineii Mepe ero ApoGHOIl YaCTH) CreHepUpOBaTh BPYUHYIO, 6e3
[IpUMEHEHUsI TICeBIOMYHKINN str mwin (GOPMATHPYIOMINX BO3MOXKHOCTEH
orepaTopa write.

2.40, 2.41. B stux 3a7a9aX HYKEH CIIUCOK, B KaXKJIOM 3JEMEHTE KO-
TOPOrO XPAHUTCS YUCJIO U TO, CKOJILKO Pa3 YUCIIO OBLIIO BBEIEHO (CUETINK
Bxoxennii). He 3abyipTe, 9TO IPU YTEHUM YUCES OTCIIEKUBATH CUTYa~
o «koHer daitiay cieyer ¢ nomorbio dbyukiuu SeekEof (cm. §2.5.4).

2.42-2.44. 31ech HYXKHO HCIIOJIH30BATH CIUCKA CHMBOJIOB; UTEHHE,
€CTECTBEHHO, BBITIOJHSATH ITOCUMBOJIBHO.

3.01. /Ina pemrenuss TpUMEPOB W3 ITOH 3aJa4dd HYKHO MOMHUTH
CTPYKTYPY DErUCTPOB OOINEro Ha3HAYEHUs, O KOTOPOIl pacCKa3bIBaeT-
ca B §3.2.1; KpoMe TOrO, CTOUT OCBEXKUTHh B NMAMATH IPABUJIA 3AIUCH
[eJIOUNCAEHHBIX KOHCTAHT B PA3HBIX cHCTeMax cuucieHus (cm.§3.2.3).
Haubosee ynobHO Oyier repeBecTH BCe YHUC/IA B IIECTHAIIATEPUIHYIO
CHCTEMY CYHCJIEHUsI, TIOCJE Yero BCIIOMHUTH, YTO KaXKJblil 6aifiT — 310
DPOBHO [IBE IIECTHAIIIATEPUIHBIE ITHQPHI.

3.12. OpranusyiiTe nukJI, B KOTOPOM BbI3biBaiiTe GETCHAR, ecyin B EAX
oKa3ajiach -1, 3aBepimaiite paboTy, eciim TaM ke ducjao 10 — medaraiite
OK (me 3abyapre mpo IEPEBOJ CTPOKH!), ecin Ke HU TO, HU JIPYyroe —
IIPOCTO HPOJIOJI2KAIITE BBIIOJHEHNE ITUKJIA.

3.18. Makpochl, ripesicTaBiaeHHbIe B daiiie stud_io.inc, COXpaHIIOT
3HAYEHUS PETUCTPOB, 38 UCKJII0YeHneM EAX, KOTOPBIA UCIOIb3YyeTCs JJIisd
BO3BpaTa Pe3yJIbTaTa; Bbl MOXKETEe HCIOJIb30BATh OCTAJIbHBIE PETUCTPhBI
mporeccopa Tak, Kak BaMm yo0Ho. OJIMH U3 PEruCTPOB CJIE/LyeT BblJIe-
JINTH JJIs XPAHEHWs ITOCTEIIeHHO HAKAIIMBAEMOrO 4YHCJIA. Y ITUTE, UTO
peructpbl EAX u EDX TpeOyroTcs Jjis BBIMIOJIHEHWS KOMAHIbI mul, Tak
9TO TPU KaXKJOM YMHOXKEHUU OHU OY/IYyT TOPTUTHCS; JIjis HAKAILIMBAE-
MOTO YHCJIa TpaBUIbHee OYIeT UCIOJIH30BaTh, HampuMep, EBX mmm ESI.
Wcxomao 9TOT peructp ciaemayer OOHyIUTD.

Tlocne mpoYTeHUs OYEpPEmTHOrO CUMBOJA (OOpAINEHUS K MaKpOCy
GETCHAR) cieiyer npexje BCero yHeauThbes, U4TO CHUMBOJI, BO-IIEPBBIX,
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npountaH (TO eCTh CUTyanusi <«KoHer| (aiija» MOKa He BO3HUKJIA) W,
BO-BTOPBIX, YTO OH SBJISETCS MUMPOil; €CIM HACTYIII KOHeTl (hailia muin
IpoYuTaHa He udpa, BBIXOIUM U3 IUKJIA YTEHUsT U UAEM eIaTaTh 3BE3-
nouku. Eciu ke mpountana 1mudpa, CaeayeT MOJyIUTb €€ IUCIEHHOE
3HAYEHNe, BBIYTS U3 IPOYUTAHHOIO KOJIA KO CUMBOJIA >0’ (BBI, BOBMOXK-
HO, IOMHUTE, UTO 3TO YHUCJI0 48, HO MOIb30BATHCI CUM TaWHBIM 3HAHUEM
He HaJ[0: HAIl acceMOJiep MO3BOJISIeT HAIMCATH MPOCTO *0’ ) 9TO0 HAMHOTO
LOHATHEE); Jajiee CJelyeT YHCJIO0, HAKOILUIEHHOE K HACTOSIIEMY MOMEH-
Ty B PErUCTpEe, YMHOXKUTH HA JECATh W K PE3YJIbTATY MPUOABUTH UUC-
JIEHHOE 3HavYeHue MPOYnTaHHOi 1mudpbl. Hanpumep, ecjin moib30BaTeb
BBEJT uncio 1437, TO HAKOIJIEHHOE UUCJIO OYIeT MEHATHCS CJIeLyIOTIM
00pa3oM: CHaYasa 9TO OYyIEeT HOJIb, MOCJE IPOUTEHNUS €IIMHUIBI — THCJIO
0-10+ 1 = 1, nocne npourenust yetBépku — 1 - 10 + 4 = 14, nocire
npoutenus: Tpoiiku — 14 - 10 + 3 = 143, mocyie TpOUTEHUST CEMEPKU —
143 - 10 + 7 = 1437, aro nam u Tpebyercs.

3alycTuB IIporpamMMmy, BBEJINTE KaKOe-HUOY/b HEeOOJIBIIOE YHUCJIO U
y0euTech, ITO MPOrpamMMa, JeHCTBUTEBHO MEeYATAeT 3BE3/I0YKUA U TIe-
PEBOJIUT CTPOKY; MOJCIET 3BE3NOUEK JIOBEPHTE TPOTPAMME WC!

user@host™$ echo 325 | ./prog | wc -c
326

O6paruTe BHUMAaHME, YTO KOJMYECTBO CHUMBOJIOB, KOTODPbBIE HACUYUTAET
WC -C, IpU KOPPEKTHOU paboTe Baleil mporpaMMbl OyIeT Ha eIUHUILY
GoJIbITIIe BBEAEHHOTO YHCIa — 38 CYET J0OABJIEHHOIO B KOHIIE CHMBOJIA
TIepeBo/ia, CTPOKM.

3.19. Iy dTeHWs U IOJCUYETAa CUMBOJIOB JIEJIAeTCsl CPABHUTEIHHO
IIPOCTO, MBI He Oy/eM Ha 3TOM OCTaHABIUBAThCA. Vckomble 1ndphI, CO-
CTaBJISIONINE YHUCJIO, MOYKHO TOJYINTh KaK MOCTEI0BATEIHHOCTD OCTAT-
KOB OT jejieHud uncja Ha 10; ocHOBHAs CIOXKHOCTH B PEITCHUM JTOM 3a-
JI@YIU COCTOUT B TOM, UTO II€9aTATH ITU MUMPPHI IO Mepe UX BLIYUCJICHUS
HUKaK HEJIb3sl — OHM JOJIXKHBI OBITH HAledaTaHbI B OOPATHOM TOPSIIKE.
OpHO U3 mpocTefimuX pereHnii — co3/aTh B MaMSTH MACCUB IS Xpa-
HEHUS 3TUX CUMBOJIOB; TIOCKOJIBKY YUHC/Ia y HAC MO YCJIOBUIO 32-OMTHBIE,
BaM 3aB€JOMO XBATHUT JIeCATU OailT. 3all0JIHATH MACCUB MOXKHO C HAaJYaJIa
K KOHILY, a [IeYaTaTh OT KOHIA K HAYAJLY, HO JIydille OyJeT MOCTYIIUTh Ha-
060pOT; MMOYEMY 3TO JIydIlle — BbI OWMETE IPU PeIeHnn OIHOHN 3 DoJiee
TTO3THAX 33,1a4.

3.22. Ucmnonwayiite crek. Kak m3BecTHO, B CTEK JAHHBIE CJIEIYET II0-
MEIATh MOPIUsAMA TO YeThIpe Oaifra; mporre OyeT HCIOJb30BATH U3
KaXXJI0 TaKOil MOPIMU TOJBKO OAMH OalT JJIsT XpaHEHUsI OJHOIO CHM-
BOJIa — HaIpUMep, MJAJIINN; JJIs 9TOr0 MOXKHO 3aHECTH ITPOYUTAHHBIN
GaiiT B peructp BL, a 3aTeM 3aHECTH B CTEK Bech EBX IEIUKOM.



122 Vkazanusa

3.23. Jlna pemrenust 3TON 3a7a49u CJAEIyeT MPOYUTAHHBIE CHMBOJIBI
3aHECTU B CTEK, & 3aTeM JJIs BBIJIAUHN UCIIOJIH30BATDH 3aII0JTHEHHOE CUMBO-
JIaMH TIPOCTPAHCTBO CTEKa KaK OOBITHBIN MACCUB B TMAMSITH, HE U3BJIEKA
U3 HEro CUMBOJIBI. KOHKpeTUKy mpujayMaiitTe caMu.

3.27. [Ipusnaem cpasy 2Ke, 94TO STOT T, JTOBOJILHO cioxkeH. B §3.8.4
BBI HaiiJIéTe onmcaHue Tak HA3bIBAEMOI IMOJIbCKON WHBEPCHOI! 3aIliCH BbI-
paxenuit (ITOJIN3), a Takxke anropurma JefKCTPBI, ¢ IIOMOIIBIO KOTO-
poro moxuo nepeBectu B [IOJIN3 mpons3BobHOE BBIpaXKEHNE, 3aINCAH-
Hoe B TpamuimonHoi nadukcuoit noramuu. Cam [1IOJIN3 unrepnpern-
pyercs (BBIYUCISETCs) 38 OJUH IIPOXOJ, CJI€BA HAIIPABO, UTO IIO3BOJISET
HE XPAHWUTb €r0, & BBIUUCJATH II0 Mepe IOCTPOEHWUS; JJIs 9TOr0 HY>KHO
OObeIMHUTDL peajin3aIinio ajropur™ma JlefkcTpol ¢ peajnsainueil BIYuC-
gurens [TOJIN3a. Ormernm, aro anropur™ JlefKeTphl ogpa3yMeBaer
WCITOJIb30BAHUE CTEKa JIJIsi BPEMEHHOT'O XPAHEHWsI CHMBOJIOB OIIE€DAIIHIA,
torga Kak eraucienue 11OJIN3a Tpebyer cBoero coOOGCTBEHHOTO CTEKA,
HO y2Ke JIJIsl XPAHEHUsI OIEPAH/IOB U IIPOMEXKYTOYHBIX Pe3ysIbTaToB. An-
[MApATHBIN CTEK BaM IOHAJI00OUTCH Jjisi PAOOTHI C MOAIIPOrPAMMAMM, TAK
9TO W CTEK OIEPaIldii, U CTEK Pe3yJIbTATOB IPUIETCS PEAIN30BaATh KaK
OOBIYHBIE MACCUBBI B IIAMATH; 3/1€Chb MOYKHO HCIIOJIb30BATH JIJIs CJIOXK-
HOCTHU BBIYUCJISIEMOTO BBIPAXKEHUS KAKYIO-TO PAa3yMHYIO OIEHKY CBEPXY,
HAIpUMeEp, CINTATh, YTO B 00a CTEKa HUKOTJA He OyaeT TpeboBaThes 3a-
HecTn Gousbie 1024 3;1eMeHTOB (UTOOBI TIPEBBICUTD 3TOT JIMMUT, TPUIETCST
IIOCTPOUTD BBIpaKeHNe, cojleprKalliee 0 MeHbIeil Mepe 512 BIIOXKeHHBIX
JIpYT B JIpyra 1ap KPYyIJIbIX CKOOOK).

Bo3MOXKHO, €cTh CMBICJI CHa4Ya Ia HAIUCATDH PeIleHne 3TON 3aauu Ha
ITackase, 9TOOBI TOHATH, KAK 9TO BCE BOOOIIE [I€JIAETCsI, W JIUIIL TOCJIE
9TOrO MBITATHCH PEATN30BATH TO YKE CAMOE Ha, A3bIKe acceMoJiepa.

3.28. Ucmomp3yiiTe MAaKpOIOBTOPEHNE M MAKPOIIEPEMEHHYIO JJISI XPar-
HEHUsI TeKyIero umcia. [Ipu mpoBepke He 3a0yibTe, 9TO IIapaMeTPhI
MaKpOCa IePeUnCIsSIOTCs depe3 3aldaTyIo.

3.29. D1y 33729y MOXKHO PENmIuTh JAByMsi criocobamu. [lepBorit ipes-
noJiaraeT TeHEPAIUIo MOC/Ie[0BATEIbHOCTA CBSA30K M3 KOMaHJ cmp/je,
JJISE 9eT0 MOXKHO MIPUMEHHUTH MaKpOIOBTOpeHne. Bropoii crocob u3sii-
Hee: OH MPEIIOJAraeT MOCTPOEHNe TabJIUIIBI METOK — OOBLIKHOBEHHOI'O
MAaCCUBa, 3JIEMEHTAMHU KOTOPOMY CJIY?KAT KaK pa3 MepelaHHble MaKpPOCy
MeTku. B aTOoM ciiydae criemyer yoOemuThCs, 9TO Uncyio B EAX momycTm-
Moe (He MEeHbIIle eUHUIIBI U He GOJIbIIe KOJUIeCTBa METOK ), HOCe 9ero
cJIesIaTh KOCBEHHBIN 6e3yCJIOBHBIN TEPexXo/1, UCIOJb3ys B KadeCTBe OIle-
paHIa JIEMEHT MacchuBa. MaKpOIOBTOPeHIe, BIIPOYEM, BCE PABHO IIPU-
JIETCs IPUMEHUTH, TOJBKO Ha 9TOT pa3 — i MocTpoeHns: maccuBa. Cam
MAaCCHUB CJICJyeT CTPOUTD IIPSMO B CEKITUH KOJa, TOJIBKO He 3a0yJIbTe, UTO
qepe3 Hero mnoTpedyeTcs <«IIEepPernpLIrHYyTb», U 37eCh 00A3aTeIbHO HAJI0
UCIIOJIB30BaTh METKY, JIOKAJIbHYIO it Makpoca (cm. §3.5.6).
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3.34. B xoze pemenus 3a7a4uu 3.33 y Bac JOKHBI ObLITH TOSIBUTHCS
MIOAIIPOTPAMMBI JIJTsT TTOACYETA JUHBI CTPOKM W BBIIEJICHUS TOCJIETHE-
ro CHMBOJI& M3 CTPOKH. KCam 3TO Tak, JIOCTATOYHO BBIHECTU KAaXKJIYIO
U3 HUX B OTJIE/IbHBIH MOJIYJib; TPEThell eUHUIel TPAHCIAIUN OYIeT ro-
JioBHag mporpamMa. Ecisium BbI peruiu 3agady 3.33, HO mpoIieayp
Ipu 5TOM He HAaINCaJIi, BAM HEOOXOAMMO CPOYHO IIepPeoCMbIC-
JIUTh CBOE OTHOIIIeHUE K npoucxoadiieMy! 3aaua nHTepecHa UMEH-
HO T€M, YTO BbIJEJIEHHE II013aJa4 B Heil ouesudHo; Ha IMPAKTUKE OCTPO
HEOOXOIMMO «HA ABTOIMJIOTE» BBIIEISITh B MOAIPOTPAMMBI JIOOBIE O
3aJ1a9¥, KOTOPbIEe BOOOIE BO3MOXKHO BBIJE/INTH, B TOM YHCJIe B HAMHOIO
MeHee OYEBUTHBIX CJIydasx.

3.43. BocnoJib3yiiTech MIPU3HAKOM JIEJIUMOCTH Ha, TPHU, ITO YIIPOCTUT
3asiady. BCcé 9uciio mesimkoM BaM MpU 9TOM HE B KaKOH MOMEHT He I10-
TpebyeTcs.

4.05. Obparure BHUMaHue Ha paccykjenus B §4.3.12 u Ha TO, KaK
TaM onucaHa QYHKIINS SWap, JUO0 XOTs ObI TPUIIOMHHTE, UYTO «IIEpeIada
repeMeHHol» B si3bike CH IIPOM3BOIUTCSI Yepes3 Mepeiady eé ajpeca.

4.07. D10 momxkHaA ObITH (DYyHKIMS, BO3BpAINAOas int, ¢ OJHUM
rapaMerpomM, uMmeronuM tui const char *. He 3a0biBaiiTe B Takux ciry-
Jasx Ipo CJI0BO const!

4.09. IlomuuTe, 9TO pe3ysnbrarT OYHKINHN getchar HeJb3s HAIPAMYIO
pUCBAaWBATh TEPEMEHHO TUTIa char, MOCKOJIbKY TP 9TOM BbI HE CMOXKe-
Te OTJIMYUTH PYT OT JIpyra CATYAIWIO «KOHer dailjiay U IPOInTaHHBIH
6aiiT co 3HauvenueMm 255. Kak ciecTBue, mepeMeHHast ¢ JOKHA UMETh
TUI int.

4.12. Permmenne mepBOro IMyHKTa OYEBUJIHO, UTO KACAETCSI BTOPO-
ro, TO MOJACYET KOJMIECTBA BXOXKJIEHUI IPOBECTH OYEHBb IIPOCTO: 00-
Hapy2KUB OY€pEIHOE BXOXKJICHUE, Yy4YEeCTb €TI0 (Haan/IMep, yYBEJIIMIUTH
[ePEMEHHYO-CUETUNK ), TTOCJIEe Iero, MMesl aJ(pec, BO3BPAIGHHBIN Baleil
dyHKIMEH, TPUMEHUTD 3Ty (DYHKIUIO K CTPOKE, HAUUHAA CO caedyrouset
nosunmu. Hampumep, ecin 3Hadenne, BO3BpaIEHHOe (DYHKIINEH, BBl Pa3-
MECTUJIN B yKa3aTeJie s, TO Hy2KHO Oy/IeT TPUMEHUTH (PYHKITHIO K TOM 2Ke
MIOJICTPOKE, UTO W paHbIlle, U BHIPAXKEHUIO s+1 B KadecTBe cTpokKu. llo-
cJte 3Toro (pyHKIUs Jub0 HARIET, MO0 HE HAMIET OUepPEeTHOE BXOXKIEHUE
MOJICTPOKH.

4.14. HyxH0 3aBeCcTH JBa yKa3aTess; OJUH OyJeT yKa3bIBATH HA TO
MECTO, KYy0a KOIUPYIOTCS CUMBOJIBI, BTOPOIl — HA TO MECTO, 0mKyda KO-
nupyoTcs cuMBOJIbl. Vlexomao oba yKasaresisi yCTAHABINBAIOTCS HA Ha-
qaji0 cTpoku. Ha KakJIoM miare, ecjayd OYepeIHON CHMBOJI, HA KOTOPBIN
YKa3bIBaeT yKa3aTesb «OTKYyHa», sBJISETCS IPOOEJIOM, TO IIPOCTO STOT
YKa3aTeJb CABATACTC Ha CJICAYIOMMI CUMBOJ; B IPOTUBHOM CJIyYae BbI-
IIOJIHSIETCsl KOIIMPOBAHUE CUMBOJIA, €CIU OBbLI CKOIIMPOBAH HOJIb — pPabo-
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Ta 3aBepIIaeTcs, HHAYe C/IBUTAIOTCS y2Ke 0ba yKasaTess u paboTa IUKJIa
[IPOJIOIXKAETCS.

4.17. [Tt peKypCUBHOTO DEIIeHNUsI B IyHKTE b) oTpeGyeTcst BCoMO-
raTejbHas (DYHKIWs, UMEIOIAsl JONOJHATEJbHBIA ( «HAKAIIMBAOIIIT» )
mapaMerp — TeKyIuil HOMep JIEMEHTa TPOCMATPUBAEMOTO CIIMCKA, WJIH,
€CJIN YTOJIHO, KOJIUYECTBO DJIEMEHTOB, IIPOCMOTPEHHBIX JI0 JIAHHOI'O BbI-
30Ba (QYHKIIAMN.

4.19. IlpaBuibHee OyAeT XpaHUTh HE BCE UUCJA, & TOJBKO Te, KO-
TOPBIE YJIOBJIETBOPSIOT YCJIOBUIO (TO €CTh KOTOPBIE IOTOM HYKHO OymeT
HAIIEUATATh).

4.36. Yrenne, kak OOBIYHO B TAKUX CJIydasik, CJIEILYyeT BBITOJTHSATDH
ITOCUMBOJIBHO O0HUM TTUKJIOM. FC/ii TONyCTUTDH BJIOYKEHHBIE TUKJIBI TTPU
pean3aliyl 4TeHHs, Bbl, CKOPEe BCEro, Ijie-Huby/Ib 3allyTaeTech; Jalle
BCEro PE3y/IbTATOM TAKOW IIyTAHWUIPI CTAHOBUTCS HEKOPPEKTHAS Deak-
[Usi TPOTPAMMBI HA HEKOMOPble CIyIad BO3SHUKHOBEHUSI CUTYaIluU <«KO-
Herr daitray.

[TockonbKy Hanepé s HEM3BECTHBI HA KOJTUYIECTBO CJIOB, HA JJIMHA KarK-
JIOr0 U3 HUX, TpHU padoTe HAJ ITOM 3a/1a9eil MPUXOIUTCS TEM WJIA UHBIM
€110co00M pelaTh BOIPOC C JUHAMUYECKUM XPAHUJIAIIEM JIJIsl IPOYMTAH-
roro. OCHOBHBIX TOJXOJIOB K 9TOMY MOXKHO BBIJIEJIUTH JIBA: TOCTPOCHUE
BPEMEHHOI'O CIIUCKA CHMBOJIOB U MCIIOJIB30BAHUE JJIsi XPAHEHUST CHMBOJIOB
BPEMEHHOI'O ITPOMEXKYTOYHOTO MAaCCUBa, KOTOPBIHA 110 Mepe HeoOXOIMMO-
CTH MOXKHO YBEJIMYHBATh B pa3mepax. lIpodeccronasnbuble mporpaMmmu-
CTBI OOBIYHO M30EraloT CIIMCKOB CHMBOJIOB, MOCKOJIBKY WX HPUMEHEHUE
IPUBOJUT K HEIPOU3BOIUTEILHOMY PACXO/y ONEPATHBHON mamsaru (Me-
HeJKep Kydu OObIYHO paboTaeT CO «CKBasKHOCTHIO» B 64, a To m 128
6aiiT, TAaK YTO UMEHHO CTOJIBKO IMAMSTH B JIEHCTBUTEIbHOCTH BBIIEJISET-
Csl Ha KasKJIblii 3JIEMEHT CIHCKa, TO €CTDh JijIsl XPaHeHusI 00H020 OaiiTa
1oJIe3HON MH(MOPMAINN); TeM He MeHee, eCJI TaKoe DeIleHne KayKeTcs
BaM IIPOIIE, BOCIOIB3YHTECH UM.

Eciu Bcé ke BBI penure UCIOIb30BATH TPOMEXKYTOUHBII MaCCUB, TO
JJId €TI0 OpraHu3aliun HOTpe6yIOTCH Tpu 1IepeMeHHbIe: YKa3aTe/Ib Ha MacC-
CUB, UMEIONHI Tull char*, u JBe IEJIOYNC/IEHHbIE TIEPEMEHHDIE, XPaHsI-
e TeKyIIuii pa3Mep caMOro MaCCHBa M TO, CKOJBKO B HEM B HACTO-
SIIUAT MOMEHT 3aHSITO 3JieMeHTOB. lIpaBusibHee Oyjer OObEIUHUTH BCE
TPHU II€pEMEHHbIE B OJIHY CTPYKTYPY — C TeM, ITOObI Barmm (OYHKIIIH,
obecrieunBaoire paboTy C MaCCUBOM, MOJIYYasIu OIHUM U3 CBOUX I1apa-
MeTpoB (OOBIYHO MEPBBIM) yKasaTeslb HA 3Ty CTPYKTYPY. 3aHECEHHE B
MAaCCHB OY€PEJIHOTO CUMBOJIA CJIEAyeT 00I3aTe/IbHO PEATU30BATH OTIE/ b
Hoit pyHKIHEH, KOoTopasa OymeT IpH HEOOXOANMOCTH HU3MEHSTH pa3Mep
MaCCHBa, HAIPUMED, yBeJUYINBasi €ro BIBOE; JIJIsi 9TOr0 HY»KHO CO3J/1aTh
HOBBIfl MaCCHUB, IIE€PelrcaTb B Hero MHMOPMAIUIO U3 CTApOro, CTaphlil
V/IAIUTh.
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DyHKuMs realloc U3 CTaHJAPTHOR BUBNMOTEKN NO3BONSIET HECKOJILKO COKpPa-
TUTb 06bEM KOAA NPU U3MEHEHMW pa3Mepa MacCUBa; HE NpUMeHsliTe 3Ty yHKLUIO
B y‘-le6Hb|X 3a4a4aX, NHa4Y€ TaK N HE HAY4HNTECb YBEPEHHO pa6OTaTb C MmaccneamMu,
npeagnosiaratowinMm nepeMeHHyo p,nl/lHy!

Bropoe mnpuHIUIIIAIBLHOE PeIIeHne, KOTOPOe BaM HAJJIEXKUT IIPH-
HATH — 9TO CJIEJyeT JId MPOYUTAHHBIE CJIOBA 32HOCUTH B UTOTOBBIH CIIU-
COK II0 M€pe WX MPOYTEHUs], UJIN YKe JIydIne OyIeT CHAYaIa IPOYUTATH 1
pPasMeCTHTh BO BpEMEHHOM XpaHusuine (6y/b TO CIUCOK CHUMBOJIOB MM
[IPOMEXKYTOUHBIH MaCCHB) BCIO CTPOKY LIEJIMKOM, M y2Ke [OTOM Da3buTh
€€ Ha OTIeJbHbIE CJIOBA.

B 0boux cityuasix Ha MOMEHT (pOPMUPOBAHUSI OUEPETHOIO CJIOBA, yIKe
U3BECTHA €r0 JIJINHA, I03TOMY CJIe/IyeT BBIJIETUTh POBHO CTOJIHKO ITAMATH,
CKOJIBKO IO/ 9TY CTPOKY HYKHO (Ha ozuH Gaiir Gosibine, ueM OyKB B
CJIOBE), CKOIIMPOBATL B 9Ty HaMATh OyKBbI U3 BPEMEHHOTO XPAHUJIUIIA,
He 3a0bIBas IIPU TOM IIPO OI'PAHUYUTENHHBIH HOIb B KOHIE CTPOKH, a
caMmy cpOPMUPOBAHHYIO CTPOKY BKJIIOYUTH B UTOTOBBI CIIMCOK CJIOB.

Ecyiz BB ucnosibayere 11 BpeMEHHOI'O XPAHEHUsI CIIMCOK CUMBOJIOB,
€ro 9JIEMEHTHI CJIE/IyeT YIAAJNTh, KaK TOJIBKO BCA NH(MOPMAIIS U3 HUX I1e-
pelncana B UTOrOBbIe CTPOKHU. Fciin 2ke BbI IPEIITOYIN TPOMEXKY TOIHBIHI
MAaCCHB, TO yJIAJISTh €r0 KaXK bl pa3 He CTOUT: JIOCTATOYHO 3aHECTH HOJIb
B [IEPEMEHHY 0, COJIEPXKAIILYIO TEKYIIee KOJUIECTBO XPAHUMBIX CHMBOJIOB,
U UPOJIOJIZKUTH UCIIOIb30BaHNE MACCUBA (HBIHE «ILyCTOIO») [P aHAJIU3€e
[TOCJIEIYFOIIUX CTPOK.

BoJibIrHCTBO HOBUYKOB IIPH IOIBITKE PelleHusi 00Cy K IaeMoil 3a1a-
qQ JleIaeT OJHY U Ty K€ TAaKTUYECKYyIO OIMHUOKY: He BHIS TOJKOM, UTO
TYT MO2KHO BBIHECTH B OTJIE€JIbHBIE TIO3aJa"N, OHU IIBITAIOTCS BECH ITUKJI
YTeHMsI Pean30BaTh B 0JHON dyHKImH (06BIYHO main, XOTs He BCerja),
7 9Ta PYHKINA B MOMEHT «OTOMBAETCHA OT PYK» — JIOCTUTAET B JJINHY CTa
u 60s1ee cTpok. Kak mpaBuio, KOrma 9To y2Ke IpOnu30ILI0, TeKOMITO3UITIIO
[IPOBOJINTH ITO3/IHO, U BCE MPUXOIUTCSI IEPENnChiBaTh C Hyjst. Eciau 510
IIPOM3OIIJIO C BaMu, oMHUTE: (pyHKIMU AiauHHee 50 CTPOK — 3TO
OYeHb IJIOXO, a (PYHKIUUN AauHHee 70 CTPOK — 3TO y>Ke Kpu-
MUHAJI, 1 Takne (QYyHKIIUU MOXKHO CUYATATH HEHAIIMCAHHBIMU BHE BCSKOM
3aBUCHMOCTU OT OOCTOATEIHCTB. 3a/laHne, 0 KOTOPOM UJIET PeUb, B 9TOM
IUTaHe OYeHb HHTEPECHO: OHO MO3BOJISIET MOHATH, TOTOBBI JIX BBI K CEPbE3-
HBIM IIPOrpaMMaM B IIJIaHE JEKOMIIO3UINH 339 Ha mojzaiaqdn. Mrax,
€cJIM y BacC IOJIyYMJIach IPOoMO3/aKast PYHKIUS, IPEBOCXOAAIIASA
50 cTpoK, 00sA3aTEJILHO COTPUTE €€ U MEePENUIIINTE Ballle perie-
HUE C HYJIsI — Tak, YTOObBI MOHCTPOB B 3TOT pa3 He BO3HUKaJO. Jlis
9TOro 3apaHee MPOJyMaiiTe, KaKKe MO3aa49i CTOUT Peajn30BaTh 10 TO-
ro, KaK BBl IPUCTYIUTE K HAIMCAHUIO IJIABHOU (DYHKITUN.

Ecsizn HudTO MHOE HE TIOMOTraeT, 3/1eCh MOYKHO ITOCOBETOBATDH OJUH J10-
CTATOYHO YHWBEPCAJIbHBIN MMOJX0. Bbl MOXKeTe O0BbeINHUTH B paMKaxX
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OJTHOM CTPYKTYPHI BCIO NHMOPMAIINIO, CBI3aHHYIO C YTEHUEM U aHAJIU30M
crpoku. Hanpumep, B Takyio CTPYKTyPY MOLYT BONTH TEKyIIlee COCTOsI-
HUEe aHaM3aTopa (HAXOAUTECh Bbl BHYTPU KABBIYEK WJIU HET), YKA3aTEIN
Ha, HAYAJI0 U KOHeIl c(hOPMUPOBAHHON YACTU CIIUCKA CJIOB, & TaKKe BCE,
9TO HYZKHO JIJIsT BDEMEHHOI'O XPaHEHUS TOTO CJIOBA, KOTOPOe HAXOUTCS
B 1poliecce cuuThbiBanus (Oyb TO MPOMEXKYTOYHbI MACCUB UJIM CIIACOK
cuMB0JI0B). Ec/u Tak ¢aenarh, 3a1a4a JJOBOJIBHO €CTECTBEHHBIM 00pa3oM
pacnazércs Ha moi3asaadn. LMK YTeHus CHMBOJIOB CBOJIUTCS K TOMY,
9TOOBI [TOC/IE TTIPOBEPKU, HE HACTAJI JIX KOHEIT (ailia, «OTIATh» 09epe-
HO#l cuMBOJI B 00pabOTKY, BbI3BaB COOTBETCTBYIOIILYIO (DYHKIIUIO, IOCTIE
9ero IIpoBePUTH, He OKOHYEHO JIN UTeHHe CTPOKHU U He IIOPa JI «BBIIOJI-
HATH KOMaH[y» (H& IIEPBOM JTAlle BMECTO BBIIOJHEHUS KOMAHJIbI Y HAC
Oyaer nedarsb cjioB). Ecyiu Bpems Jj1st 3T0Oro IPUIILIIO, TO HYYKHO BBI3BATH
emé e QYHKIUM: TepBasi U3 HUX <«BBIIOJHAT KOMAaHJy» (HAIIEeIaTaer
CJIOBA), BTOpast — OYUCTUT CTPYKTYPBI JAHHBIX, OCBODOMB BCIO 3aHATYIO
JUHAMIYIECKYIO TaMATh (KpOMe, BO3MOXKHO, IPOMEXKYTOYHOIO MACCUBA,
€CJIM BBI €r0 UCIOJIb3yeTe) U MOATOTOBUT BCE JIJIsl UTEHUS] U AHAIM3a, CIIe-
IYIONIed CTPOKU.

Bonbmast 9acTh ocraBIIeiicss «CJI0KHOCTH» ITPU TAKOM IIOJIXOJIE Tie-
pekouyeT B DYyHKIIUIO 0OpabOTKHU OTJIEILHOTO CHMBOJIa, KOTOpas OyIeT
BBIHY2K/IEHA [IPOBEPATH, TPOOEJIHHBII 9TO CHMBOJI WJIN HET, €CJIA IPO0eIh-
HBI — TO UMeeTCs JIU KAKOe-TO HEIyCTOoe HAKOIJIEHHOE CJIOBO, €CJIU NMe-
€TCsl — CO3/IaBATh CJIEAYIONIUI 3JIEMEHT B CIIHCKE CJIOB, 8 HAKOILJICHHOE
BO BPEMEHHOM XPAHWJININE COPACHIBATDH; €CJIU CHMBOJI HE IPOCTO IIPO-
GeJIBHBIH, a eIMé U IMepeBOJl CTPOKM, HY2?KHO B3BECTH KAKON-TO (DJIAXKOK,
9TO0BI JIpyrasi GPYHKIIMsT MOIJIa OTPAIIOPTOBATH O TOTOBHOCTU CTPOKH K
«BBIIIOJTHEHUIO KOMAH/IBI»; €CJIA CHMBOJI He IIPOOEJIbHBIH, €ro Hy2KHO 10~
6aBUTb BO BpPEMEHHOE XpaHuawiie, u T.1. Ho, BO-TlepBbIX, CIIOKHOCTEH
Ha JIOJIF0 9TON (DYHKIMU OCTAETCsI U3PSIAHO MEHbIE, a BO-BTOPBIX, OHA
TOXKe IIPEKPACHO OBETCS Ha 110/331a9H.

3aberas Bnepég Ha Lesblii TOM, MOXXHO OTMETUTL, YTO TaKoii nogxog K bopwbe
CO CJZIOXKHOCTbIO COOTBETCTBYET He663bI3BeCTHOMy Dﬁ'beKTHO-DpMeHTMpDBaHHOMy
nporpaMmmunpoBaHuio, B ponu 06'beKTa TYT BbICTYyNnaeT CTPYKTYypa, O6'beﬂ,I/IH$IIO—
Wasi BCE, YTO HYXXHO B XOHE€ YTEHWsl, HY a PYHKLUW, KOTOpble HanmucaHbl ANs
paboTbl C 3TOl CTPYKTYpOii, MOXHO paccMaTpuBaTb Kak meTogbl. Ecnu Bbi He
3HaeTe, 0 Y4éM TyT UAET pedyb, He obpallaiiTe BHUMaHNS — BCEMY CBOE BPEMSI;
06 BEKTHO-OPUNEHTUPOBAHHLIN NOAX0A K NPOrpaMmMmMpoBaHuto noapobHo pasbupa-
eTcst B TpeTbeMm ToMme «Beegenns B npocbeccuto».

4.31, 4.32. d3bik Cu 1103BOJISIET IIPOBEPUTH SKBUBAJIEHTHOCTD JIBYX
c110cOOOB BBEJIEHUS OJTHOTO U TOTO K€ UMEHU ITePEMEHHON miin OyHKITHIH;
JIJISE 9TOrO JIOCTATOYHO B OJHOW €IWHWIE TPAHC/SIUU JIUOO 008A6UMD
3TOT UAECHTUPUKATOD JIBAKIHI (O;LHI/IM CII0CODOOM U ;prFI/IM), JubO CHa-
qaa 005A6UMb €r0 OJTHUM CIOCOOOM, a MOTOM onucamov aApyrum. s
[IEPEMEHHBIX 3TO O3HAYAET, YTO HYKHO MPEIbABUTH KOMITUISTOPY CHAYA-
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Jia OO'bSIBJIEHHE CO CJIOBOM extern, clieJIaHHOE OJTHUM CIIOCOOOM, & 3aTeM
BBECTH TOT K€ WIEHTU(DUKATOP BTOPBIM CIIOCOO0M (extern B 9TOM CJry-
Yae MOXKHO CTaBUTb, & MOXKHO U HE CTABUTH, TOTJA ITO OyJIeT OlUCAHNE).
st pyHKIUi 00bsABICHNEM CUYUTACTCS 3aroJIOBOK 0e3 Teja, Tak 9To
[IEPBBIN c1I0CO0 BBE/IEHUST MMEHU (DYHKITIH JIOJKEH UMETh BUJ[ 3ar0JIOB-
K&, & BTOPOIl MOXKeT ObITh KaK 3ar0JIOBKOM, TAK U ONMHUCAHUEM (DYyHKITIH
(T. e. MOXKHO CHABAUTH BTOPOH BAPUAHT 3ar0JIOBKA TEJIOM).
Hamnpumep, caemxyiomnuit pparmeHT

typedef void (*hdlfun) (int);
hdlfun set_handler(int num, hdlfun hdl);

void (*set_handler(int num, void (*hdl) (int))) (int)
{

return num ? hdl : (voidx*)O;

}

He BBI30BET BO3PAXKEHUHN y KOMIIMJISITOPA; 9TO O3HAYAET, YTO UM (PyHK-
nuu set_handler B 00oMX CiIydasiX UMEET CTPOrO OJUH U TOT K€ THII.

5.10. Ob6paruTe BHMMaHHE, YTO MPOIpAMMa CHAYAja HAIEYATAET
CTPOKYy start, mocjie 49ero MmOpOJHUT BTOPOH mporecc BbI3OBOM fork —
«pasnsoutcs». [Iporecesl 6yayT BBINOJHATHCA 0€3 CHHXPOHU3AIINN, TaK
9TO HEU3BECTHO, MOSIBUTCH JIX MepPBOit cTpoka child miam parent; dop-
MAaJIbHO IOBOP#, HEU3BECTHO U TO, YCIEET JIA IPOIECC, HAIICYATABIINANA 3Ty
CTPOKY, HalleyaTaTb TaK>Ke U CBOY 9K3eMILIAp cTpoKu finish (KaK JIETKO
3aMeTUTh, 9Ty CTPOKY OHU HaledyaTaior 06a).

5.14. Cieyer BOCIOJIB30BATbCS OJIHUM U3 CHUCTEMHBIX BBI30BOB
waitpid, wait3 miau wait4, ykazas ommuio WNOHANG; obparnenust K cu-
CTEeMHOMY BBI30OBY NIOBTODATH B IIUKJIE, IIOKa BO3BpAalllaeMOe 3HAYCHUE
CTPOrO TIOJIOXKUTEJIbHO; Korjia Oyer Bo3BpaléH O (eCTh IIOPOXKIEHHBIE
[POIECCHI, HO CPEI HUX HET HU OHOTO 30MOM) mim -1 (mporeccos 60ib-
1€ HEeT) — IUKJI 3aBePIIUTh.

5.12. Bam norpebyiorcs BbI30B fork, MyHKINS execvp, BbI30B wait
U MaKpOCHI JIJIsl aHaJIu3a ero pe3yibraToB (cM. §§5.3.4-5.3.7). B kauecrse
apryMEHTOB eXeCVp YCJIOBHUs 3aJ[a41 MO3BOJISIIOT UCIIOIb30BATh YaCTH Ba-
rmedi coGCTBEHHON KOMaHIHOM CTpOoKM — BhIpaykeHns: argv[1] (mmst 3a-
[IyCKaeMoil IporpaMMbl) u argv+1 (KOMaHHas CTPOKA Ui He€), HOBBIX
MACCHBOB MOYKHO HE CO3/IaBaTh.

5.15. Cormacao ycimoBusim 3ajadn 4.36 y Bac JOJKEH OBLT IOJTY-
YHATHCS CIIUCOK CTPOK, COAEPKAIIUX CI0BA BBEJIEHHON OIH30BATEIEM KO-
MaHHOW CTPOKH, TO €CTh (DAKTHUIECKN CIUCOK yKasareJeil Tuia char.
Juist BBIOJIHEHUST KOMAH/IbI, BBEAGHHON HOJIb30BaresaeM (T.;e. JJisd 3a-
[IyCKa BHENIHEl IpOorpaMMbl), BaM HOTpeGyeTcs 00paTuThes K (PyHKINN
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execvp, KOTOpasi OXKIJAET CBOMM BTOPBIM IIAPAMETPOM T€ K€ CaMble
yKa3aTej, TOJbKO COOpaHHbIe HE B CHUCOK, a B maccuB. Cdopmupo-
BaTh HYXKHBII MACcCHB OY€Hb IIPOCTO: JIOCTATOYHO ONHCATH YKa3aTelb
Hy>KHOTO Tula (char**, Bejib OH JIOJKEH YKa3blBaTh HA IJIEMEHTBHI TH-
na char*) HOCYUTATH KOJIMYIECTBO SJIEMEHTOB BaIllero CIHUCKA, IPUOABUTH
€JIMHUILY, BBIJEJUTH MaMsTh [0J] MACCUB HYYKHOIO pa3Mepa, COCTOSIIIHIA
U3 3JIEMEHTOB Thla char* (HAIPUMED, €C/IU MOACIUTAHHOE KOJIUIECTBO
CJIOB COJIEPXKUTCSI B IEPEMEHHON wcnt, TO moTpedyeTcsi 9To-TO BPOJE
malloc((wcnt+1)*sizeof (char*))), a 3aTeM IUKJIOM [IEPEHECTH aJpe-
ca M3 yKaszareJieil, COJAEepKAIUXCs B CIHCKE, B 9JIEMEHTBI [0JIyY€HHOTO
MacCUBa; HY?KHO TOJIBKO He 3a0bITh 3aHECTH B MOCJIEHUN IJIEMEHT Mac-
cuBa 3Hadenue NULL. Ecsu Bam ykasaTe b Ha HAYAJIO MACCUBA HA3BIBAJI-
cst words, TO IIEPBBIM apryMeHTOM /Il execvp nociayxkuT words [0], a
BTOPBIM — CaM yKa3areb words. DJIeMeHTHI CIUCKA MOXKHO IIOCJIE STOTO
YAAJIATH, HO TOJIBKO CAMU 3JIEMEHTBI (CTPYKTYPBI), & He CTPOKHU, ajpeca
KOTODPBIX TaM XPAaHUJIUCh — 3TU CTPOKH TelepPh CJeJIyeT CIUTATh [PHU-
HaJjIeKamuMu cOPMUPOBAHHON KOMaH/IHOM CTPOKe.

Korga maccuB roroB, ciejyer MpOBEPHUTDH, HE SIBJISETCS JIU IIEPBOE
CJI0BO (M3t KOMaH/IbI) CTPOKOH «cd», ecyin j1a — 00paboTarh 3TOT 0COOBIi
CIydaii, eciu e HeT — HUCIOJHATH OOBIYHYIO CBaA3KYy fork+execvp; He
3alyzbre npo perror/exit (mm perror/fflush/_exit) mocie exec —
UM TIPEJCTOUT cpaboTaTh, KOTJA MOJIb30BATEIh BMECTO KOMAH bl BBEJIET
Gesnubep ry (Mm mpoCTO OMUGETCST B NMEHN KOMAHJIBI).

st coydast Komamabl cd cieayer B 00si3aTeJIbHOM IOPsiaKe 00-
paborarh 3HAYEHUE, BO3BPAIIEHHOE BBI30BOM cd; €CJIM OH BEPHYJ Ipe-
CJIOBYTYIO MUHYC-€JIMHUILY — CKOPEEe BCEro, MOJIb30BaTeNb ONUOCS IIpH
BBOJIe UMEHU JIMPEKTOPUU. XY/IIee, 9TO MOYKHO 3JIeCh CJIEJIaTh — 3TO
«THXO IPOUTHOPUPOBATDH» OIMHOKY, BE/Ib TOJb30BATEIb TOTIA OYIET yBe-
peH, YTO aupekTopus GuaromnosryuHo udMeHmiIach. Camoe IpaBHIIbHOE
(u, 3aMeTHM, caMOe MPOCTOe) DEIeHNe — BBbI3BATH (DYHKIIMIO perror,
MoJIaB eif mapaMerpoM MMsl JUPEKTOPUU, C KOTOPBIM BO3HUKJIA IIPO-
GaeMbl (& HE 9TO-TO JPYroe).

Yuarure, 9T0 B 3TO# IPOrpamMme OYeHb JIErKO POIYCTUTH T1e-HUOYIb
YTEUYKY MaMATH, TO €CThb 3a0BbITh IJe-TO YTO-TO OYUCTUTH. ByabTe BHU-
MATEIbHBI Ha 3TOT cuéT! MOoKHO 1yTh-uyTh 06IerduTh cebe KU3Hb, ec-
JIN MACCHB JIJIsi execvp (POPMHUPOBATH yrKe B MOPOXKJIEHHOM IIPOIEcce,
HETIOCPEJICTBEHHO Tiepe] OOpAIlleHneM K eXecvp; B 9TOM CJIydae BCE, UTO
KaCaeTCsl 9TOr0 MAaCCUBa, MOYKHO OyJIeT He y/aJsTh, Be/(b Blepeau Jubdo
3aMEeHa BBIIOJIHSIIONIENCS TPOrpaMMBbl, JIMOO0 (B ciydae OMMUOKH) 3aBep-
IIIeHre TPOIECCa, U B 0DOMX CJIydasix BAIll CEIMEHT JAHHBIX [T€PECTAHET
CYIIECTBOBATH BECh IEJIMKOM. BIpodeM, 3T0 HUKAaK He OTMEHSeT yjia-
JIeHWsI CIIUCKA CTPOK (M B 9TOT pa3 — BMECTe C CAMUMH CTPOKaMU) B
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[JIABHOM TIPOIIECCE, a eIE NPU ITOM OyJIeT HECKOJIBKO CJIOXKHee (XOTs U
HEe HAMHOI'0) IIPOBEPATH 0CODbIE CiIydan, CBa3aHHble ¢ cd.

5.16. Y3HATH JOMAIIHIOK JIUPEKTOPHUIO II0IH30BATENsT MOXKHO W3
nepeMeHHON OKpykeHnss HOME; COOTBETCTBYIOIIYIO CTPOKY BaM BEPHET
getenv("HOME"), TosibkO He 3aly/bre, 4To nepemenHoit HOME B OKpy-
JKEHUU MOXKET BOOOIIE-TO M He OBITh, M 3TO COBEPIIEHHO HE IIOBOJ, JJIst
aBapuiiHOTO 3aBepinenus. Ecim monb30BaTessb gaja KoMaHay cd 6e3 ma-
pamerpoB, a getenv ("HOME") Bepuys BaM NULL, MOXKHO HalleqaTaThb JU-
arHoctuky Bpojie I don’t know where’s your home :-(

5.17. Eciim «B doHe» yKe BBIMOJIHAIOTCA KAKHE-TO TPOIPAMMBIL, a
[I0JIb30BATENb IIPU TOM TpeOyeT OdYepesHYI0 KOMAaHIY BBIIOJHUTH B
OOBIYHOM DpEeXKMMe, TO Balll BHI30B Wait MOXKET «I0KIATbCS HEe TOrO0».
B camoMm gmese, kKoMam1a, KOTOPYIO TOJIH30BATEb BBEJ MOCJETHEN, MO-
2K€T BBITOJHATBCA JOCTATOYHO JIOJITO, UTOOBI KAKOM-TO U3 IPOIECCOB,
3aIyIIEHHBIX paHee B (POHOBOM PEXKUME, 38 ITO BPEMs 3aBEPIIUJICS, OIle-
PEeJIMB TPOTIECC, BHITIOJIHSAIONINH TOCIeIHIO KoMaHy. [IpoBepuTs 310 J10-
CTATOYHO IPOCTO: CHAYAJIA 3aIlyCTUTE B PoHE (C aMIIEPCAHIOM) KOMAHLY
sleep 15, a moroMm (yxke 6e3 amuepcanjia) KoMauay sleep 1000; eciu
B BaIlleil mporpamMme OyIeT TOJIbBKO OJWH wWait, OHa OYepeHOe MpHUria-
IICHNEe KOMAaHJHON CTPOKHU BBLIACT IIOCJIC 3aBeplicHudA sleep 15, u BbI
CcMOXKeTe JIeTKO ybeauTbest, 4To sleep 1000 BCE emmié «BHUCUT», HO Balll
WHTEPIPETATOP €€ 3aBEPIIeHNs yKe He JKJIET, XOTsI BPO/Ie ObI JIOJIYKEH.

Koneuno, peraercst 3Ta npobjieMa 04eHb IIPOCTO, €€, MOXKaIYil, TPY/I-
Hee 0CO3HATh, YeM PemuTh. JIocTaToYHO BCHOMHUTD, YTO BHI30B Wait BO3-
BpaIraer pid TOro mporecca, KOTOPOro OH JoXkKgaJjcs, a gyukius fork
B POUTEJILCKOM IIpollecce BO3BpallaeT pid mporecca, KOTOpBIT OHA 3a-
nycrmiia. OCTajgoch TOJIBKO IPH 3aIlyCKe KOMAH/IbI 3aIIOMHUTD pid moJry-
YHUBITIETOCS IIPOIIECCa, a MIOCTIe, eCJIH €€ 3aBEPIIEeHNs HyKHO JIOKUIATHCS
(To ecTb ecym oHa He GHOHOBasI) — CIEIATH HE OJHO OOpaleHne K BbI3O-
By wait, a MUK/ TakKux oOpaleHnii, paboTalomuil 10 TexX mop, MOoKa He
JOXKIETCHA, KOro Haymo. Hampumep, ecim uaeHTuGUKATOD HY?KHOTO IIPO-
necca HaXOAUTCH B IlepeMeHHOI pid, HUKJII MOXKET BBIIVIANETH IPUMEPHO
TaK:

do {
p = wait(NULL);
} while(p != pid);

Kpome sroro, nammune (HhOHOBBIX 3a/1a9 O3HAYAET, UTO BpPEMs OT Bpe-
MEHU CTOUT YUCTUTH CACTEMY OT IOJIyYaIOIINXCA 30MOU; HA 3Ty TeMy
CM. YKa3aHUdA U OTBeT K 3amade 5.14. Ha mamnom sTame MOXKHO OTpaHm-
YUTbCS TPOBEJICHUEM TAKON OYUMCTKHU, CKAXKEM, HEIIOCPEJICTBEHHO Iepe/T
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BBOJIOM OYepeTHOM KOMAaH/Ibl, a8 TAKXKe IepeJ1 3aIyCKOM (POHOBON KOMaH-
Zbl (1epest 3a1yCKOM He)OHOBBIX KOMAH[I 9TO JIeJIATh OECCMBICIIEHHO, 110~
CKOJIBKY C yOuWpaHWeM U3 CHCTEMbI 30MOU-TIPOIECCOB MPEKPACHO CIIPa-
BUTCs IUKJI OOBIYHBIX Wait’oB, KOTOPBI BbI HAYHETE BBIOJIHATH CPA3y
[OCJIe TIOPOZKJIEHUS IIPOIECCA).

Jj1si TecTUpOBaHUS HAIIMCAHHOTO PEIIeHUs ITON 3aa9u yI00HO IpHU-
MEHSITh KaKON-HUOY/Ib U3 IMYJIATOPOB TEPMUHAJA, HAIPUMED, IPOCTOM
xterm. Ero sk3eMIuisipbl MOXKHO 3aIlyCKaTb B Ka4eCTBE TECTOBBIX ho-
HOBBIX 3a/[a4, B TOM 4YHCJ€ C IlapaMeTpaMH — HaIIpUMeEp, KOMaH/]a
xterm -e top HO3BOJISET HOJYYHUTH OKOIIKO Xterm’a, B KOTOPOM Cpasy
JKe 3allyIeHa mporpaMma top (HAIIOMHHUM, UTO BBIXOJ U3 HEE MPOU3BO-
nurcst OyKBOH q).

IIpu TectupoBanuu obpaTuTe BHUMAHUE €IIE HA OJWH MOMEHT, KO-
TOPBIIf MHOI'ME IIPU PEelIeHUU 3TOU 3a/1a4d YIIyCKalOT — BHYTDHU KaBbl-
Y€K aMIIEPCAH/L JOJI2KEH OBITH OOBIYHBIM CHMBOJIOM 0€3 KaKOu-1ubo cire-
nuaJjbHoM posu. Hanmpumep, komanga «echo "&"s» J0/KHA MPOCTO Tie-
yaTaThb CUMBOJI «&» U IepeBoJUTL CTPOKY, 3/1eCh aMIlepCaH/l HEe nMeeT
HUKAKOTO OTHOIIEHUs K (POHOBOMY DEXKUMY, [TIOCKOJIbKY BCTPEYEH BHYT-
pu KaBbIYeK. B ycjaoBum 3aja4uu CHEIabHO MOMIEPKHYTO, 9TO B POJIA
pa3eIuTeIbHOI JIeKCeMbI, 0003HadaoNeil (POHOBDIN PEKUM, BBICTYIIA-
€T aMIIepCaHJ] 6HE KaBbL4eK, HO HA ITO MOYEMY-TO YacTO He OOPAIaioT
BHUMAaHU.

5.20. Ilpexk e Bcero HAIOMHUM, 9TO Tipu HaxKkaTnu Ctrl-C akTUBHA
IpyIIa OponeccoB (B JAHHOM CJlydae — Ballla [POrpaMMa) II0JIydaeT
curnaj SIGINT. B aroit 3a71ade BaM HYKHO TOMATD BCErO OJUH CUTHAJI,
TaK YTO Ha BO3MOKHBIE BapHAIlNN CEMaHTHUKN BbI30Ba signal MOKHO He
oOpaIaTh BHUMAHUS.

Tlorpebyercs omua rimobasibHast IepeMeHHAasT, TOKA3BIBAOIIAs, TPUXO0-
JTAJT CATHAJT WJTU HET; MOYKHO UCII0/Ib30BATH IIPOCTOH int, HO KeJlaTeIbHO
He 3a0bIBaTh PO CJ0BO volatile. [mobaabHbIE TTEpEMEHHBIE WHUTTHAJIH-
3UPYIOTCS HYJISIMHA II0 YMOJTIAHHIO, HO 9TO TOT CJIydail, KOrJa IpaBuabHee
Oy/eT HAIMCATh WHUIIUAJIA3ATOD SBHO, YTOOBI M30aBUTH YUTATENS IIPO-
rpaMMblI OT HEOOXOIUMOCTH PO 9TO BCIOMUHATL. B 06paboTdnke curta-
JIa cJielyeT MPUCBOUTDL ITOH MEePEMEHHOU, HAIPUMED, €INHUILY; ITO BCE,
9TO JOJIZKEH ClesiaTh 00paboTInK B 3TOU 3a1ade.

B byuknyum main cnavasna BbI3bIBaeM signal Jijis yCTAHOBJIEHUS HO-
Boit mucnosunuu s SIGINT, 3aTeM BbImaéM MEPBOE COODINEHME, 3aIyc-
KaeM ITUKJI BUJIA

while(!sig_caught)
sleep(1);

(rme sig_caught — ums Bameii riobasnbHoil nepemennoii). Ilocse sTo-
ro MUKJIa BbIIaéM BTOpoe coobrmenne. CoOCTBEHHO TOBOPs, BCE. BmecTo
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sleep(1) MoxxHO BBI3BaTh pause (). B npunmune ¢ pause B JJAaHHOM CJIy-
yae MOXKHO J1azke 00oiiruch 6e3 1ukia u 6e3 nepeMeHHOl (a Teao 06pa-
GOTYUKA OCTABUTH ILyCTHIM ), HOCKOJIbKY HUKAKAX JPYIUX CATHAJIOB IIPO-
rpaMma He 00pabaThIBaeT, HO JIydIlle TaK He IICATh — IIPOrPaMMa CUIILHO
[IPOUTPAET B SCHOCTUA U K TOMY K€ 9TOT BAPHAHT II€PECTAHET PAOOTATD,
KaK TOJIBKO MOTPeOyeTcsi KaKOU-HUOY/Ib €IE CUTHAL.

5.21. He 3abriBaiite, uro printf ucmosab30BaTh BHYTPH 00paboTINKA
CUT'HaJIa HEJIb3sl, TaK YTO BBIBOAUTH YHMCJIO IPUIETCA U3 IJIABHON IIPO-
rpaMmMbl. B dyHKIMNT main nociie yctanoBku jgucnosutuit qjis SIGINT u
SIGUSR1 ciemyeT caenarhb beckoneunviti UK, B TeJe KOTOPOrOo CHada-
Jia BBI3bIBaeTCH sleep myidn pause, IOTOM IIpOBepsieTcs (HIa’KOK, OTBE-
varoruii 3a nosyuenne SIGUSR1 (B 9Toif posn BroJHE CORAST OOBIYHAST
r106aJibHasl IlepeMeHHas TUla int), U eciu OH IIOJHSIT, TO IIe9aTAeTCs
TeKyIlee 3HAUYEHNE CIETINKA, a caM (DJIakoK cOpachBaeTCst OOPATHO.

O6paruTe BHUMaHUe, 9TO KaXKJbIil M3 CUTI'HAJOB 3/I€Ch 110 yCJIOBUIO
«JIOBUTCs» OOJIbIIIE OHOIO Pa3a, TaK UTO HYXKHO 103aDOTUTHCH O pas-
HUIle CEMAHTUKN (GYHKIUA signal — B 0obOuMX 0OPabOTYMKAX MEPBBIM
JefiCTBUEM IepeyCTaHABJIMBATH JUCIIO3UIUIO CUTHAJA Ha CJIydail, ecju
CEMAHTHKA II0ITAJIACHh «OJITHOPA30BAsT».

5.22. B sroii 3a7aue BaM morpedyercs TpU (DyHKIMU-06paboTINKA
(mst curnasioB SIGINT, SIGQUIT u SIGALRM) u siBe ryiobaJibHbIE [IepeMeH-
HbIE: OJHA JIJI MPOCTOTHI KAPTUHBI MOXKET OBITh THIA char W XpPaHUTb
HedaTaeMblii CUMBOJI, ApyTas — JI00O0ro IeI0ro Tuia (XoTsd Obl U IPOCTO
int), oHa OyzeT UCIOIB30BATHC KaK (DIIAZKOK, Pa3peuaowuts 6uzod no
Ctrl-C. Obe mepeMeHHBIE CJIEIYeT CHAOINTH MHUIMAIA3ATOPAMH.

B ¢dyskiumu main, ycTaHOBHUB JUCIIO3UIUI0 BCEX TPEX CHUTHAJIOB U
«B3Bessl OynmibHUK> (T.e. BhI3BaB alarm(1)), opranusyiite GecKoHed-
HBI IIUKJI, B T€JIe KOTOPOTO BBI3bIBaeTCA sleep mwin pause. bosbie main
HUYEro JiejiaTh He OyJeT, BCIO PYHKIMOHAJIBHOCTb BO3bMYT Ha cebsi 00-
paboTIHKY.

[TockombKy mevaTh cMMBOJIA OyIeT MPOUCXOINTH U3HYTPHU 00PabOT-
YUKOB, €6 TPUIAETCS BBIMOJIHSITH IPSIMBIM OOpallleHreM K BBI30OBY Write,
dyHKIMK BBICOKOTO ypoBHS (TOT Ke putchar) TyT He HOAXOAAT. Brpo-
9eM, OT HAX BCE PABHO B JIAHHOM CJIy4ae He ObLIO Obl HUKAKON MOJIb3bI —
Oy depusarueil MbI B 9TOIT 33/1a9€ BOCIIOJIB30BATHCST HE MOYKEM, BEIb CUM-
BOJIBI JIOJIPKHBI TIOSIBJISITHCS HA 9KPAHE Cpaly, a He IOocJe IePEBOJIa CTPO-
ku. [leuars cuMBOJIA, HAXOJSINIETOCS B COOTBETCTBYIONIEH TIOOAIbHOM
[epEeMEHHON, TPUAETCS MTPOU3BOIUTH U3 BCEX TPEX 00pabOTUMKOB, TaK
9TO TIpaBUJibHEE OYIET COOTBETCTBYIOIINII BBI30OB Write BBIHECTH B OT-
JlesibHYI0 (DYHKIMIO, Ha3BaB eé, HaupuMep, write_the_char (6e3 nmapa-
METPOB).

B obpaborunke curuaioB SIGINT u SIGQUIT ciefyer NpUCBOUTH CO-
OTBETCTBYIOIIEe 3HAYEHNE TIEPEMEHHOMN, XpaHsIeil CHMBOJI, HalledaTaThb
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9TOT CUMBOJI U TIEPEB3BECTH OyMILHUK (IIOBTOPHO BBI3BaTh alarm(1));
B obpaboTunke SIGINT, Kpome TOTO, HY>KHO TPOBEPUTDL (DJIAXKOK, pas-
pemmatoruit Berxof mo Ctrl-C, eciim OH B3BEIEH — 3aBEPIIUTH paboOTy
¢ IIOMOINBIO exit, a ecjim He B3BEJIEH — TO B3BecTH ero. B obpabortu-
Ke SIGALRM — mepeB3BecTH OYIMIBHUK, COPOCUTL (PJIAZKOK W BBIBECTU
CHMBOJL.

He 3abbiBaiiTe po passntust B ceManTuke signall

5.23. Ecim sTa 3amada BI3BIBAET CJIOKHOCTH, MOMPOOYyiiTe cHAadYa A
pemuTh 33424y 5.22, N0JIb3YsCh IPUBEJIEHHBIME BBIIIE YKa3aHUSIMU.

5.25. B sroit 3aja4e, kKak u npu Jir000# paboTe ¢ KaHAJAMHU, CJIEIyeT
obpaTuTh 0cob0e BHUMAHWE HA 3aKPBITHE BCEX HEHYKHBIX JTECKPUIITO-
pPOB, CBSIBAHHBIX C KAHAJOM: B MOPOXKIEHHOM IIPOIECCE HYXKEH TOJIHKO
JIECKPUIITOP Ha 3allUCh, B POJUTEIECKOM — TOJIBKO JIECKPUIITOD HA 4UTe-
HUe, OCTAJbHBIE HYKHO 3aKPBITh Cpa3y IOCJe MOPOXKIEHUS IIPOIECCa.
Taxk, ecsin MaccuB JeCKPUIITOPOB B Baleil mporpaMmMe HasbiBaeTcs £d, To
TOPOXKAEHHBII IIPOIECC JTOJI2KEH HAYATh CBOIO paboTy ¢ 3akpbitus £d[0],
BeJb OH Oy/IeT TOJIbKO 3AIUChIBAThH JAaHHbIE B KaHaJs, ucrnoiab3ys £d[1];
POIUTENHLCKUI MPOIeCC, HAIIPOTUB, TOJKEH cpaldy ke 3akpbiTh fd[1],
ITOCKOJIBbKY OH OyJIeT TOJIbKO YuTaTh gaHHble n3 £d [0].

JlJist uTeHnsT U3 KaHaJIa ¥ 3allUCU B KaHAJI MCIIOJIb3yiiTe BhI30BbI read
7 write; CTPOKM, MpeaHA3HAMEHHbBIE K ITepeIate, JIyIle BCero 0(pOPMUTH
KaK KOHCTAHTHBIE MaCCHBBLI THIIa char; HAIpumep, CTPOKY, BBEIEHHYIO
KaK

const char messagel[] = "Take a sad song, and make it better";
MOXKHO OTIIPaBUTHL B KaHaJI IPUMEPHO TakK:
write(fd[1], messagel, sizeof (messagel)-1);

(obparure BHUMaHUE HA BBIYUTAHHE €MHUIILI — OTIPABIIATH HYJIEBON
GaiiT, 0603HAYAIONIMIT KOHEl[ CTPOKM, HaM He Hajo). Eciu ke y Bac Her
MMEHHU MaCCHBa, a €CThb IPOCTON yKa3aTeslb HA CTPOKY, MMEIONIUil THII
char*, oTupaBKa TaKoil CTPOKHU Oy1eT BBINVIAIETH TaK (B 9TOT pa3 HUUEro
BBIUUTATDL HE HAJIO):

write(fd[1], str, strlen(str));

IpunnnunuaibHasg Pa3HUI TYT B TOM, 9TO sizeof Bbrumcisiercs (Tod-
Hee, IPOCTO MOJCTABIISIETCsI) KOMIIUIISITOPOM BO BPeMsl KOMIWJISIIAU, 1 B
MAIIMHHOM KO/ie (DUTYPHUPYET OOBIKHOBEHHOE YHCJIO, TOI/Ia KakK strlen
BBIUHCJISIETCS BO BPeMs PabOThI IIPOrPAMMBI IIyTEM IIPOCMOTPA CTPOKHU B
TIONCKAaX HYJIEBOTO OafiTa, U Ha 3TO TPATUTCH BPEMs.

Hukn aTeHus u BBIBOIA B POAUTEIHCKOM IIPOIECCE CIEAYeT OPIaHU-
30BaTh OJIOKAMU, HAIIPUMED, TaK:
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int rc;
char buf[1024];
VA T ¥

while((rc = read(£fd[0], buf, sizeof(buf))) > 0)
write(1l, buf, rc);

O6paruTe BHUMAaHUE, ITO ITO KAK Pa3 TOT PEIKUN CIydail, Korjaa mobod-
HBI 3¢ deKT B 3aro0BKe nuKIa BIoIHE onpasiaH (cm. §4.8.3).

5.26. Kak jerko jgorajarbcs, 37eCh HYKEH HEMMEHOBAHHBIM KaHAJ
(pipe); cobcTBEHHO rOBOpS, Ul 9TOrO OHU M IpuayManbl. Ilepenanpas-
JieHne BBIBOJIA IIEPBO IPOrPaMMBbI M BBOJIA, BTOPOI CJIEYET BBIIIOIHUTH
C TIOMOINBIO dup2; ecIu BaIll MACCUB JIECKPUIITOPOB Ha3biBaercda fd, To
[IEPBBII TOPOXKJAEHHBIN Tporiece JoKeH cienars dup2(£d[1], 1), Bro-
poit — dup2(£d[0], 0).UurepecHo, 4To 1OCIE ITOTO 680 6CET MPEL NPO-
Ueccar — W B POJAUTETHCKOM, U B 000UX TMOPOXKIEHHBIX — 00a JEeCKPUII-
topa £d[0] u £d[1] oKa3BIBAIOTCsI JIMITHUMU ¥ JOJIZKHBI OBITH 3aKPBITHI.
He 3abymapTe B poanTeIbcKOM TpOIecce A0XKIATHCS 3aBEPITEHNsT 000UX
TOPOKIEHHBIX.

st TecTUpOBaHUS TOMOOHBIX MPOrpaMM V/IOOHBI KOMAaHILI cat,
grep, wc, head, tail u T.11., & «MaTepUATIOM» [IJIsi UX PAOOTHI MOIYT
MTOC/TY2KATh BCEBO3MOYKHBIE TEKCTOBBIE (hailyibl — HAIPUMED, BAIld WC-
XOJHbIE TEKCTHI PA3HOOOPA3HBIX IIPOrPAMM BIIOJIHE IIOIONTYT.

5.27. IlockosbKy 3/€Ch HY»KEH BBIBOJ TEKCTOBBIX JAHHBIX, Oy-
JIeT yJI00HO BOCIIOJIb30BATHCS BBICOKOYPOBHEBBIMU CPEJICTBAMU BBIBOJIA
(B manHoM ciayuyae — dynkuumeii fprintf), Koropble 3a01H0 obecneyar
[IPaBUJIbBHO OPraHM30BaHHYIO Oydepusaruio BeiBoga. Opranm3oBarh mMo-
TOK BBIBOJA, uMeromuii Tun FILE*, Ha OCHOBe MMeIoIerocs (aitaoso-
IO JeCKpHUITOpa no3BoJisieT bubanorednast dyukius fdopen. CTyaeHTbI
B TaKUX CJIydasgx YacTO IPEJIIOYUTAIOT IIepeHaIlIPaBUTh B KaHaJl IIOTOK
CTaHIAPTHOIO BBIBOJA M MCIIOJIb30BATh OOBIYHBIN printf, HO JejaTh Tak
He HaJI0 — B «00eBBIX» Ciydasx (B OTJIMYHE OT JEMOHCTDAIMOHHON 3a-
a9y U3 33J@UHUKA) [OTOK CTAHIADTHOIO BBLIBOJA BaM HABEPHSKA eIé
MIPUATOTUTCS.

OtieIbHOE TTPOUCHIECTBUE 3/I€Ch — CBOEBPEMEHHO OOHAPYKHUTH, UTO
BHEIIHsisI IPOrPAMMa, 3aBEPIIUIACH JOCPOYIHO. Ecin ncmoms308aTh 00bI4-
HBII write, mpoie Bcero byger ycranoButh curaaay SIGPIPE mucnosu-
nuo SIG_IGN, B 3TOM ciIydae Ballla IporpaMmMa He OyjeT yburta, BMe-
CTO 3TOTO Write BepHET -1, a errno mpumer 3uadenune EPIPE. MoxHo
TaK IMOCTYIUTb U C BBIBOJOM BBICOKOI'O YPOBHS, HY2?KHO TOJIBKO He 3a0bI-
BaTh aHAJIN3NPOBATH 3HAUEHNE, Bo3Bpamaemoe dyaknueit fprintf. Kpo-
Me Toro, curaaj SIGPIPE MOXKHO IepexXBaTUTh U B 00pabOTINKE B3BOINUTD
HeKuit (PIIAaXKOK, & B IUKJIE [IEIATH €ro TPOoBepsiTh. MOXKHO mepexBaTuTh
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u SIGCHLD, HO ¢ SIGPIPE BCE paBHO IIPUJIETCH YTO-TO CEJIaTh, BE/Ib MHA-
9e OH MpUOBLET BAIll IVIABHBINA IPOIECC, CKOPEe BCEro, eIé 0 TOro, Kak
SIGCHLD OyzeT OTIpaBJieH.

5.28. CranjapTHBIM BBIBOJ BHEITHEH TPOrpaMMBbI TIEPEHAIIPABIISIEM B
KaHaJ ¢ nomompio dup2 (uro-ro Bpoge dup2(£fd[1], 1)), mocie sroro
B IOPOXKJEHHOM IIPOIleCcce 3aKPhIBaeM 00a MCXOJHBIX JIECKPUIITOPa Ka-
HaJjia U JIeJIaeM execvp. B poanTesbcKOM IpOIecce YTEHUE JIydIie BCero
OpPraHu30BaTh IIOCUMBOJIBHO, HO, KOHCYHO, HU B KOEM CJIydae He CJIeIy-
€T YUTaTh II0 OJIHOMY CHMBOJIy C IIOMOIIBIO read, 3TO OYJET CIIMIIKOM
HeaPEKTUBHO; ITOOBI BOCIIOIH30BATHC Oy depusarineii, peaTn30BaHHON
B CTaHIAPTHOU OMOJMOTEKe, CO3/aiiTe BBICOKOYPOBHEBBIN ITOTOK BBOIA
(FILE*), CBSI3aHHBI C Hy?KHBIM KOHIIOM KaHAJIA, C IIOMONI0 (DYHKIUN
fdopen, a BTOpOIl KoHell KaHaja 3akpoiiTe. [l YTeHus mocse 3TOro
MO2KHO OyJ1eT mcioJib30BaTh GyHKInoo fgetc.

5.29. 31ech oTpebyeTcs eIié OMH IPOIECC, KOTOPI OyJIeT aHaIu-
3WPOBATH BBIBOJI BHENTHEN TPOTPAMMBI U IT€YATaTh PE3YIbTATHI TIOJICIETA.
O6oiiTHCH OTHUM TTIOPOXKTAEMBIM IIPOIIECCOM B 9TOI 3a/1ae TEOPETUICCKU
BO3MOZKHO, HO JIJIST 9TOr'0 HY2KHO BJIaJIETh MEeXaHU3MaMU MYJIbTUIIEKCH-
pOBaHUS BBOJA-BBIBOJA, 1O KOTOPBIX BBI, CKOpee BCEro, eIé He JIOMLIH,
OHU PACCMATPUBAIOTCS B YACTHU, MOCBSIMIEHHON KOMITBIOTEPHDBIM CETSIM;
ec/id »Ke IIpO HUX He 3HATh, CKOPee BCEro, Ballla IIPOrpaMMa, IbITasCh
HaiiT OaTaHC MEXKIy OTIPABKON MH(MOPMAIMH 0 OJHOMY KaHAJY U IIO-
JlydeHneM eé IO JIPYroMy, 3arOHHUT cebsi B caMOOJIOKMPOBKY — TOYHEe
rOBOpsi, KaK Obl BBl HU HAIMCAJIM BAIly IPOrPAMMYy, MOXKHO OyIeT co-
3/1aTh TAKyIO BHENTHIOIO IIPOrPaMMY, KOTOPasl Ballly «IIOBECHUT>.

Kamnasios, ecrecTBeHHO, TOXKe TIOTpEOyeTCs JBa, U 3/1eCh JIO00M 3a0bI-
TBII JECKPUIITOD MOXKET IIPUBECTH K «BEYHOI OJIOKMPOBKE»; 9TO O3HAYA-
€T, 9TO I0CJIE€ CO3JAHNS KAHAJIOB U MOPOXKEHUsT 0DOUX IOMOJTHUTETHHBIX
IIPOIIECCOB BAIll POAUTEIBCKUI IIPOIECC JOJIKEH 3aKPBITh TPHU TECKPUIITO-
pa KOHIIOB KAHAJIOB (M3 YeThIPEX MMEIOIIIXCH ), IPOIECC, B KOTOPOM Oy 1eT
HCIIOJIHATHCS BHEITHSS ITPOrpaMMa, JOJKEH 3aKPBITh JIBa JECKPUIITOPA,
IIporiece, Ipe Ha3HaueHHbIH I aHaIn3a BBIBOIA — TPHU JECKPUIITODPA.

He 3a0ynbpTe B pOguTEIBCKOM IIPOIECCE «II0ZKIATHCSA» ODOMX IIOTOM-
KoB. Kpome Toro, Hy»>KHO IpesycMOTPeTh KOPPEKTHYIO 00pabOTKY JIst
CJlydasi JIOCPOYHOIO 3aBEPIICHHs] BHENTHEH IPOrpaMMbl (CM. yKa3aHUs K
npesblIyIed 3a1ade).

5.30. B sroit 3ajatue Hy»)KeH TPeTHil MOPOXKIAEMBIN MPOIECC, KOTO-
PBIT 3aiIMET B KOHBellepe MeCTO «IIOCepEIKes MeKJ1y IIePBOIl U BTOPOU
uporpammoii. Ilpoire Bcero 6yzeT B 3TOM Iporiecce epeHanpaBUTh CTAH-
JIapTHBIE TIOTOKU U BEIOUPATH U3 TIOTOKA BBOA HYKHYIO YaCTh HHPOPMa-
WY, UCIIOJIB3Y ST OOBITHBIHN ITUKJI IOCUMBOJILHOTO UTEHUSI C TIOCUMBOJIHHON
’Ke 3alliChIo, IPUMEPHO Kak B 3ajade 4.09.
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5.31. OcHoBHas 11pobJieMa [IpU BBIIIOJIHEHUN KOMAH IbI, COJEPIKAIIEei
3HAK KOHBeliepa — chopMUPOBATH d6€ KOMAHHBIE CTPOKH, T. €. JIBa Mac-
cHBa yKasaTeJjeil Ha CTPOKHU, U He MOTEPSTh TP STOM HHMOPMAIIHIO O T1e-
peHampaB/IeHUSIX U (POHOBOM peKUME. Y HUBEPCAJIBLHON PEKOMEHIAINN,
KaK KOHKDETHO 3TO [IeJIaTh, JIaTh HEBO3MOXKHO, BAIlla IIPOTpaMMa yIKe
JIOCTATOYHO CJIOYKHA — OPUEHTUPYHTECH IO OOCTOSITEILCTBAM.

Komngeitep cunTaeTcst 3aBepIEHHBIM, KOT/Ia 3aBEPITUINCH BCE €T0 JJIe-
MeHTHI (B ZaHHOM ciiydae — oba). Kak y»ke roBopuiioch (CM. yKasaHus K
zagade 5.17 ma crp. 63), oxkumarh oKoHYaHUA HeOHOBOM 3a1aun Hy K-
HO IUKJIOM OOBIYHBIX Wait’oB ¢ IIPOBEPKOii, «TOrO JiM» MbI JOXKIAJNCH;
3/1ECH JI€JI0 OCJIOYKHSIETCST T€M, YTO IIPOIECCOB, KOTOPBIX HYKHO TOXKIATh-
Cs, CTAJIO I[BA, T. €. Hy?KHO XPAHUTh WHMOPMAIIAIO O TOM, HE 3aBEPIIIIICI
JIM y2Ke KaXKJIblil W3 HUX, W IPeKpalarh OXKuJaHue, Korja Oyaer ycra-
HOBJIEHO, YUTO 3aBEPIIIINCH 00a IIpoIecca.

®DoHOBBI KOHBElEp yI00HO TECTUPOBATH HA CBsA3KE KOMAHT yes U WC,
HalpUMep, TaKO KOMaHO’:

yes "abrakadabra" | wc -1 > count.txt &

O06s13aTeILHO TOMTPOOYHTE, YTO MPOUBOMUIET, €CJU C MOMOIIBIO KOMAHIBI
kill «mpucTpenuTh» JE000# M3 371eMEHTOB KOHBeliepa. Kciu BbI cHada-
Jia yObéTe KOMaH/ly yes, BTOPOil 3JIeMEeHT JIOJI2KEH 3aBEPIIUTHCS, IIPUIEM
YCIIEITHO — y HEro Ha CTaHJAPTHOM BBOJE BO3HUKHET CUTYalldsd <KO-
mery, ¢aityias; ecjau 3TOro He MPOU3OIII0 — BbI [JIe-TO 3a0bLIN 3aKPbIThH
«JINITHUN» TeCKPUNITOP KaHaJIa, IpeHAa3HAYeHHbI U1 3anucu. Ecin ke
IPUCTPEIMTL KOMAHJLy WC, TO IEPBbIil 2JieMeHT KoHBeiiepa (yes) Toxke
JOJIKEH 3aBEPIIATLCS, HO yKe 1o curnaiay SIGPIPE. Ecau, onarb-Takw,
3TOr'0 He IIPOU3O0IILJIO0 — 3HAUUT, I/Ie-TO OCTAJICS He3aKPBITBIM JIECKPHUIITOD
KaHaJsia JJId YTeHUs.
Emé pexkomenayercs monpoboBaTh CIIIyIOMe 1Be KOMAHIbI:

sleep 15 | sleep 1
sleep 1 | sleep 15

Broimostmenne Kaxkmoit 13 AByX KOMaH, JOIKHO JIATHCS TATHAIIATD Ce-
KYH/I, JIUIIb II0CJIE STOI0 Balll UHTEPIIPETATOD JOJI?KEH BbIJATh IIPUIJIa-
IeHne K BBOLY cJienytoreit komauabl. [Toka xKaére, moCMOTpUTE B COCET-
HEM TepMUHAJIE, He BUCUT JIM 3aBEPINUBINHiiCs sleep B BHUie «30MOU»;
€CJI BUCUT — BBI KaK-TO HE TaK OPTraHU30BAJIN ITUKJT OYKHUIAHUSI.

5.32. Camoe CJIOXKHOE TYT — He 3allyTaThCs C JeCKPUITOPAMU KaHa-
JIOB B IIUKJIE, B KOTOPOM OYIIyT 3aIyCKaThCs SJIEMEHTHI Balllero KOHBelie-
pa. Eciu ¢ mepBoro pasza He mosydaercs — He OECIIOKOMTECH, 3TO Y BCEX
Tax.

Korma mporpamma 3apaboTtaer, s Hadajga MTPOTECTUPYHTE €€ Ha
96M-HHOY b BPOIE
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cat myprogram.c | grep int | grep -v main

Boi mosmkHBL yBUAETH BCe CTPOYKH Ballleil MPOrpaMMbl Myprogram. c, B
KOTOPBIX €CTh CJIOBO int, KpOMe CTPOKH, COMEPIKAIIEl 3ar0JIOBOK (PyHK-
Uy main (OHL[I/IH -V JIJId KOMaHAbl grep O3Ha4daeT UHBEPCUIO Pe3ylb-
TATOB). YBEJIMYUTH KOJUYECTBO JIEMEHTOB JIIOOOr0 KOHBeiepa MOXKHO,
J00aBJIsIst B HETO KOMAHILI cat, HAIPUMeEp:

cat myprogram.c | cat | cat | grep int | cat | grep -v main | cat

IIpoBepbTe, uTO KOppeKTHO paboTaeT IepeHalpaBjeHue BBOJ/A, HAIPU-
Mep:

cat | grep int | grep -v main < myprogram.c

Ecaun Bam maTepmperaTop HE pyraeTcs Ha ITY KOMAHJIY, KaK OMIOO0Y-
HYIO, TO IepeHAlPAaBJIEH IIPA ITOM JOJKEH OBITh IIOTOK BBOIA Neps8ol
IIPOTPAMMBbI; €CJIA Bbl PENINJIN TAKOI'0O BapHaHTa He JIOIyCKaTb, TO BOT
TaKOll y>K TOYHO JOJIKEH paboTaTh:

cat < myprogram.c | grep int | grep -v main

(OTMETHM, 9TO B HACTOSIIIEM MHTEPIIPETATOPE TAKOI BADHAHT paboTaer,
a HEepBbIii BADUAHT TaM I[IEPEHANPABJIsieT OTOK BBOJA JUIS IIOCJIETHETO
9JIEMEHTa KOHBelepa, JeJias BeCh KOHBelep HepaBGoTOCIOCOOHBIM; TaK Jie-
JIATH HE HAJO).

HakoHer, mpoBepbTe, BCE JIM y Bac B MOPsiJIKe € Jeckpurnropamu. s
9TOTO MOMONIET, HAIIPUMED, TaKOe:

yes | cat | cat | cat | cat | cat | cat > /dev/null &

Iocue 3amycka 9TOro KoHBeilepa IOCMOTPUTE CIIUCOK IIPOIECCOB (KeJia-
TEeJIPHO KOMaHJIY PS ax JaTh IPsSMO U3 Balllero »Ke HHTEPIPETaTopa,
B KOHIIE KOHIIOB, OH KOMAHJHBI WHTEPIPETATOD WM 9TO?) W OTCTpe-
Jsmre KoMmamHo# kill mporecc cat B cepeamHe KouBeiiepa. Eciu Bamra
IIporpaMMa HaIllCaHa IIPAaBUIBHO, IIOCJE ITOrO BCE OCTAJILHBIE dJIEMEH-
Thl KOHBellepa JIOJIZKHBI HEME/IJIEHHO 3aBEPIIUTHCH: Te, ITO CJIeBa — IIO
curnasty SIGPIPE, Te, urOo cnpaBa — 1o KoHIty daira. Eciaum sroro me
MIPOUCXOUT — UIUTE HEJIO3AKPHITHIE KOHIIBI KAHAJIOB.

Kcratu, ects emé ogua MOMEHT, JIOCTONHBIN TecTupoBanus. Bo Bcex
HAaIAX IPUMEPAX MBI PACCTABUJIN JJIsI KPACOTHI «I€KOPATUBHBIEY IIpObe-
JIBI, TAK 9TO Pa3feauTe/n PaKTUIeCKN He BBIMOTHSIOT CBOIO (DYHKITHIO.
YT006b! yOEIUTHCS, ITO TPOrPAMMA, B 9TOM aCIIEKTE COOTBETCTBYET cHOp-
MYJIMPOBAHHOMY 3aJIAHUIO, ITOIIPOOYHTE BOT TaK:

yes|cat|cat|cat|cat|cat|cat>/dev/null&
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5.33. Ec/iu HenmoHATHO, KaK MEPEKJIIOUNTh TEPMUHAJ B «CJIETION» pe-
KuM, repeantaiite §5.4.3 u obparuTe BHUMAHUE Ha PA300pPAHHBIN Tam
IIpUMeD.

5.34. /s pernenns 9To# 38129 IPUAETCH BHIBECTH TEPMUHAJ U3 Ka-
HOHUYECKOT'O PEXKUMa, OTKJIIOUNTH aBTOMATHIECKOE OTOOpaskeHne BBOIU-
MBIX CUMBOJIOB (ECHO) 7 BCIO PAbOTy, KOTOPYIO B KAHOHMIECKOM PEKUME
JeaeT TepMUHA, B3ITh Ha cedsa. Oaar ISIG sydire ocTaBbTe YCTAHOB-
JIEHHBIM, WHAYe BAIly [OPOrpaMMy OyIeT IOBOJIBHO CJIOXKHO IPEPBaTh:
«CHacuTeIbHbIe» KoMOnHaruyu Ctrl-D, Ctrl-C u Ctrl-\ morepsroT CBOit
Marudeckuii 3pdekT u OyyT reHepUupOBaTh OObIYHBIE CUMBOJIBI (GaiiThl
co 3HadeHusMU 4, 3 1 28 COOTBETCTBEHHO). BupoueM, Bbl MOXKETe caMu
IIPEJLyCMOTPETh BO3MOXKHOCTH KOPPEKTHOT'O BBIXO/IA.

Yurarh U3 IOTOKA BBOJIA NPUIETCH BBHI30BOM read, U JIYUIIe 3TO Je-
JiaThb OJIOKaMU, HO KaK/Iblil BBEJIEHHBII CUMBOJI 00PAa0ATHIBATH OTIEIBHO
(B mukJte mocste read). Ecam 9T0T CHMBOJI He UMeeT CIIEIAJBLHOIO CMbIC-
Jla C TOYKHU 3PeHUs Ballleil IporpaMMBbl, ero cjejlyeT BbJIaTh «Ha dKpaH»
(B craHgapTHBI HOTOK BBIBOJIA), IOCKOJIbKY TE€DMUHAJ TElepb 3a Bac
9TOTO He c/lejIaeT, Bbl Bejib OTK/ounan ECHO; TOJIBKO IPU 3TOM He 3a-
OyabTe mpo Oydepusaruio: b0 MPOU3BOINTE BBIBOJI HEIIOCPEICTBEHHO
BBI30BOM Write, JimbO MO2KHO BOCIIOJIb30BaThC (byHKIHEH putchar, mpu
sTOM BBI3BIBaTh fflush jyist BeITecHeHUst Oydepa. [IpenmymecTBo Tako-
ro sapuanTa B TOM, 4T0 fflush MOXKHO BBI3BIBATH HE IIOCJIE KazKJOI'O
CHMBOJIA, a IIOCJe, HAIPUMED, 3aBepIIeHns 00pabOTKN I'PYIIIBI CHMBO-
JIOB, BBEJIEHHBIX OJTHUM BBI30BOM read.

Kpowme koo nepeBosia cTpoku u TabysrAnuu, 00:A3aTeIbHO 00pabo-
taiite Koupl 8 (Backspace, ’\b’) u 127 (Del), MoxkHO 06pabaTbIBaTh UX
OIMHAKOBO — yJAJIEHIEM ITOCJIETHET0 BBEIEHHOIO CUMBOA. I BO3Bpa-
Ta Kypcopa Ha MOBUIMIO0 HA3aJ[ MOXKHO BBIBECTH KOJ| Backspace (mpocro
BBIBECTH CUMBOJI b’ OOBIYHBIM nyTéM), HO 9TOT0 OJTHOTO Oy/IeT HemOCTa-
TOYHO, TTOCKOJIBKY BBIBEJIEHHBII CHMBOJI HE UCYE3HET; ITOOBI BCE IOJIY-
YHUJI0CHh KaK HaJI0, HY?KHO BBIBECTU BMECTO HEro Mpo0esT 1 CHOBA BEPHYTH
Kypcop 0OpaTHO, 3TO Je/iaeTcs Bbiaadeit crpoku "\b \b".

[Ipu mpoBepke pabOTOCIOCOOHOCTH MPOrPAMMBI 0OSI3ATEIHHO IIPO-
CMOTpHUTE TOJIyuuBIIuiics ¢aitsr ¢ momorbio hexdump -C, He 3aTecaInch
JII B UTOIOBBbIE JAHHBIE KAaKHe-HUOY/Ib CJIy>KeOHble CHUMBOJIBI. Y UTHTE,
qT0, Hampumep, crpoka "HelCRAP\b\b\b\blo", Oyayun HamedaTaHHON
Ha TepMUHAJIE, BBIIVISAUT IIPOCTO Kak cJ0BO Hello; 3aMETHTH Pa3HUILY
MO2KHO TOJIBKO C IIOMOIIbIO hexdump uian JApyrux aHaAJOTUYHBIX CPEICTB.

5.35. Bcé, 1TO HYKHO 3/1€Ch 3HATH — TO UTO HEKOTOPBIE KJIABUIIIH,
BKJIIOUasi «CTpeJKu», mpu pabore B Tepmunaje OC Unix Tpaaununonto
TEHEPUPYIOT €SCAPE-IIOC/ICIOBATEIbHOCTH, IPUIEM TOCJIe COOCTBEHHO KO-
Ja Escape (27) B 9moti TpyIIIle IOC/IeI0BATEILHOCTEN BCeraa UAET CUM-
Boa [ (kom 91, 0x5B). Ecsin Takyto mocsie1oBaTeIbHOCTD MOJTyYaeT Tpo-
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rpamMma, He yMeloIas eé 0bpabaTsIiBaTh, & caMa IT0CJIeI0BATEIbHOCTD IIPH
9TOM OKA3bIBAETCH HAIIEYATAHA — BBIIVISIUT ITO JOBOJILHO 3a0aBHO; -
TaTe b HABEPHSKA y2Ke He Pa3 HabJII0Ia/l Ha SKpaHe 94To-1o Bpoje ~ [ [A —
UMEHHO 3TO MbI YBUJUM, HAIIPUMED, €CJIU 3aIyCTUM KaKyO-HUOYIb U3
HAIIUX [OPOrPaMM, YUTAIOMIUX C KIIABUATYDLI (HE MEHANOWUT DENHCUM
MepMUHGAQ, T. €. ITO He OTHOCUTCA K Iporpammam Ha llackase, mcnosn-
3YIOIIMM MOJIyJIb crt, u mporpammaM Ha Cu ¢ mpuMeHeHneM OUOIHOTEKT
ncurses, a paBHO U K T€M, KOTOpble Mbl IIUIIIEM ceiffdyac ¢ UCII0JIb30BaHU-
eM termios.h), a IOTOM Ciy4ailHO HAXKMEM CTpEJIKY BBepx. 3zech ~ [ —
9T0 n300pazkeHue Koja 27 (Tor caMblit Escape), a ocTajbHBIE J[Ba CHM-

Bosia — [ m A — m300paxkaioT, COOCTBEHHO TOBOpsI, CaMu Ce0sl, TO €CThb
9TO OYKBAJHLHO CUMBOJI OTKPBIBAIONIEH KBAIPATHON CKOOKHU 1 JTIATHHCKAS
OykBa A.

Mpbr Moryti ObI 37IeCh TIPUBECTH TAOJIHUITY TIOCJIEI0BATEILHOCTENH J1JTst
BCEX «XHUTPBIX» KJIABWII, HO HE OYyIeM JIUIIATh YUTATENS YI0BOJIbCTBUSI
BBISICHUTH UX BCE CAMOCTOSITEJIFHO IKCIIEPUMEHTAIbHBIM IIyTéM. /{0BOIBL-
HO HEOXKUJIAHHBIM OKA3bIBAETCS TOT (DAKT, UTO II0CJI€/I0BATEIbHOCTH, Ie-
HEpHUPYEeMble PA3HBIMUA KJABHUIIAMU, UMEIOT PA3JIUIHYIO JJIMHY — TaK,
«CTPEJIKA» BBIJIAIOT TPU CUMBOJIA, &, CKAXKEM, KJIABUIIA Ins — YeThIpe.
BupoueMm, Tam ecTb ompejie/iéHHAsST JIOTUKA, MTOIPOOYHTE <«IMONMATLY €€
caMm, aHAJM3UPYH HOCJIE0BATEILHOCTH OT PA3HBIX Kjaasui'. Ecim bl
XOTHUTE, 9TOOBI Ballla IIporpaMma 0oJiee-MeHee CHOCHO padoTasia, 3a STUM
NPUJETCs CJIEJINTh, IIOTOMY YTO €CJU Bbl HAUHETE IIyTaTbh CUMBOJIBI U3
IOCJIEIOBATENIBHOCTEH ¢ PEASIbHO BBOJUMBIMHE TOJIB30BATENIEM, TO MOJIh-
30BaTeNIb Ha BaC OOMINTCH.

B pemakTupoBaHUU CTPOKHW OJUH K3 XUTPHIX MOMEHTOB HACTYyIIa-
eT, KOTJia OJIb30BaTe/ b MO0ABIISIET W yJAJsieT CUMBOJIBI HE B KOHIIE, &
r7le-HUOY/b B CEpEIUHE; TOTIa OCTATOK CTPOKU HMPUXOIUTCS <«IEPEPUCO-
BBIBATB», & IIPU YIAJEHUU CUMBOJIOB €III€ U CJIEJIUTH, ITOOBI IIOCJIe CTPOKH
OBLJIO BLIIAHO HYKHOE KOJMYECTBO MPODOETOB, UTOOBI 3aTEpPeTh CUMBO-
JIBI, «yexaBiuey BJjieBo. IIpocTo Oyabre K 9TOMY rOTOBBI, BCE 9TO HE TaK
CJIOZKHO.

5.37. [Iponeaypa «aeMoHH3AIMI» TOAPOOHO ommcana B §5.4.5, HO Ha
BCSIKUI CJTydail HAIIOMHUM, 9TO ITOJTHOIEHHBIN 1eMOH 00si3aH 3aKpBbITh
CBOU CTaHIapPTHBIE TIOTOKM, OTKPBIB BMecTO HuX /dev/null, yiiTu B OT-
JEJIbHBIA CeaHC, OTKA3aBIINCh OT YIIPABJIAIONIEr0 TePMHUHAJIA, 3aTEM IIe-
pecTaTh OBITH JIUIEPOM ITOTO CeaHca, u 00s3aTe/IbHO CMEHUTDh TEKYIIHit
KaTaJIOI' Ha KOPHEBOIl.

6.02. OopmMaJIbHO TOBOPS, JIJISI STOTO HY2KHO HAITUCATH CTOJHLKO €U~
HUII, KAKOBA [JINHA [pedUKCca, 3aTeM JOMUCATH CTOJILKO HyJIel, ITOOBI
BCEro Pa3psioB CTAJIO 32, MOMAEJUTHh UX Ha OANTHI O 8 OUT W KaXKIbIi

1Eciu HUKAaK HE MOMKETe MOHSTh, O YEM HIST pedb, O6paTHTe BHUMAHHE HA TO,
KaKOB TPETUl CUMBOJI IIOCJIEIOBATEIbHOCTH — OyKBa 9TO uiau 1udpa.
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GaiiT IepeBecTy B JECATUIHOE IIpeJicTaB/eHne. B neficTBuTe/ibHOCTH CH-
CaJMHUHBI TAK HUKOI/IA HE JI€JIAIOT, OHU [IPOCTO IIOMHST, BO-IIEPBBIX, ITO
upedurcol /8, /16 u /24 3akaHuuBaloOTCa Ha Ipanune Gaiita (Tak 9TO
3aIUCh MACKHM COCTOMT U3 4uces 255 u 0), a BO-BTOPBIX, KaK [IPABUIIO,
HOMHAT YHUCJa, IIOJydaloniecd IIPpA BBIYUTAHUN CTEIICHU JABONKU U3 256:
254, 252, 248, 240, 224, 192 u 128. DTO MO3BOJIAET IEPEBOIUTD JJIIMHY
npedurca B GOpMy MACKU IOJCETH W 0OpaTHO B yMme, He mpuberas K
Pa3IoKEeHNIo Ha OUTHI.

6.04. Eciu He mosryyaercst nHaYe, MOXKHO HAYATD C «IIOJICETH» U3 OJl-
Horo xocra (upedukc /32), agpec ceru OyueT COBIAJATH C MCXOIHBIM;
3aTeM 3alucaTh BCce OUTHI aJIpeca B JIBOMYHON (hopMe U 10 Mepe yMEeHb-
[IEHUST JJIUHBI ITPeUKCa IPUHYIUTEBHO COPACKIBATH B HOJIb 10 OIHOMY
OUTY CIIpaBa, a Pe3yJIbTAT [IEPEBOIUTH OOPATHO B JIECATHIHYIO CUCTEMY.
O6paruTe BHUMAaHUE, ITO HA KAXKJIOM IIare MEHsIeTCS TOJIBKO OJINH OaiiT,
TaK 9TO IEePEBOJUTH B JIECATUYKY HY?KHO TOJIBKO €ro, OCTaJIbHbIE OAThHI
MOXKHO KaXKJIblil pa3 6paTh M3 MPEJIbIIYINEro ajIpeca.

6.09. /locTaTOYHO BCIIOMHUTDH, YTO CTAHJAPTHBIN BBOJ HUMEET Jie-
CKPHUIITOD 1; J1ajiee BBI3bIBAEM select U CMOTPHUM, YTO IIPOU3OUIET PAHb-
e — II0JIb30BaTeJIbCKUNl BBOJ WM HUCTEUYEHUE OTBEJIEHHOI'O BPEMEHM.
IIpounTaTs nMs MoxkHO 00BIYHBIM fgets. PopMaIbHO 9TO HE OYEHDb XOPO-
110, Be/Ib I10JIb30BaTe/b IIPU 2KEJIAHUU MOXKET BBECTU TOJILKO YacTb MMe-
HH, HazKaB Ctrl-D nmocpeay CTPOKH, U JaJIbIe yKe JyMaTh HaJl OCTATKOM
MMEHH CKOJIBKO €My B TOJIOBY B30penéT — Harr fgets Oy1eT ero mpuiex-
HO 2KJ1aTh; HO B peaJibHOIl »KU3HU 110JIb30BaTe/IN TaK He JIeJIaloT, eCJu XKe
KTO U CIejaeT — OyIeT caM BHHOBAT; 3AIUTUTHCS OT JAEHCTBUIL MOJIB30-
BaTeJIsl 3/1eCh BCE PABHO HEJIb3sl, OH BEJlb MOXKET BOODIIE TPUOCTAHOBUTH
nporpammy, Haxas Ctrl-Z.

6.10. /Ina HagaJia CTOMT OTKa3aThCs OT BBOJA CpeacTBaMu Oub-
JINOTEKW W YUTATH CTAHJAPTHBIA ITOTOK BBI30BOM read; IIOCJIE 3TOTO
yKe HIHYTO He IOMEIIAeT PACCMATPUBATEH MOCTYIJICHNE MOJIb30BATE b
CKOI'0 BBOJIa, CUT'HAJIBI M UCTE€YEHNE BPEeMEHHOI0 MHTepBaJja KaK TPU BU-
Jla cOOBITHII — MMEHHO TakK, KaK 3TO IIPEJIIOJATAeTCS PHU HOCTPOCHUN
COOBITHITHO-OPUEHTUPOBAHHBIX [TPOIPAMM € TIOMOIILIO0 select.

OTMmernM, 9TO Ha CAMOM Jejie BBOJ, MOYKHO IIPOU3BOJIUTH U BBICOKO-
YPOBHEBBII, HO TYT y2Ke MOSIBJISIIOTCS OIIPEIEJIEHHBIE TOHKOCTU, BOPOTHCS
C KOTOPBIME — JI€JI0 HeOJIAroJlapHoe, OCOOEHHO B amotl 3aade.

6.11. HamomuuM, YTO TIpU MONBITKE OTKPBITH Kanaa FIFQ ¢ yiro6oro
KOHIIA, €CJIM Ha BTOPOM KOHIIE €I[é HUKOIO HET, BHI30B open OJIOKUPY-
ercsi B OXKUJAHUU TOsIBJIeHNs TapTHEpa. HectoxkHO coobpa3uTh, 4T0 —
€CcJIu, KOHEYHO, He IPUHATH Mep IIPOTHB 3TOI0 — JIBA IK3IEMILISIpa Ha-
el mporpaMMbl 6JIATOIOIYIHO 3a0/JOKUPYIOTCS HA MOMBITKAX OTKPBITH
[IEePBBI U3 JABYX KaHAJOB. PemuTh mpobjieMy OYeHb IIPOCTO: MEPBBIN U3
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JIBYX BBI30BOB open (HO He o6al) mesmartsb ¢ dmarom 0_NONBLOCK. JIyu-
1re, ecJIu 3To OyaeT TOT (ailsl, KOTOPBII OTKPBIBAETCS Ha 3amuch. [locite
OTKpBITHS 000uX (ailjoB CileIyeT OpPraHM30BaTh OECKOHEYHBINA IUKJI C
select’oM, ucciieyst TOTOBHOCTh K YTEHHUIO T€X JBYX HOTOKOB, U3 KO-
TOPBIX B IIPOrpaMMe YUTAIOTCS JTaHHbIE, TO €CTh CTAHIAPTHOIO IIOTOKA
BBOJIa (meckpunTop 1) u roro daiiyia, KOTOPBI B KOMAHHON CTPOKE YKa-
3aH [EPBBIM (HO OTKPBIBAJICS, O-BHINMOMY, BCE YK€ BTODBIM).

6.12. Opranuzamnust paborsl ¢ TCP-kinenTaMu Ha OCHOBE BBI30Ba
select moapobHo omucana B §6.4.4. Ilpu HacTyILUIEHUM TOTOBHOCTH IIO
YTEHHUIO HA OHOM M3 KJIHEHTCKUX COKETOB CJIEyeT BBIIOJHUTH ITEHUE
6JI0Ka JTaHHBIX BBI30BOM read WM recv, 00S3aTe/IbHO COXPAHUB IIJIU-
Hy IIPOYUTAHHOTO 6JI0Ka (3HAYEHMe, BO3BPAIEHHOE BBI30BOM UTEHUsI) B
[EJIOYUCJICHHON IIepEeMEHHOIT; eciii 9TO 3HadeHnue — 0, COKeT cjeyeT 3a-
KPBITh, & CEaHC PabOTHI C JAHHBIM KJIMEHTOM CUYUTATH 3aBEPIIEHHBIM U
UCKJIIOUNTH W3 CIIUCKA aKTUBHBIX. Kcju nmpounTan OJI0K HEHYJIEBOI JJTd-
HbI, ero (pa3yMeercsi, TOJIBKO Ty 4acTh Oydepa, KOTopas IPOYMTAHA)
cJlelyeT TPOCMOTPETh B IUKJIE W HA KAXKJbI OallT, PaBHBIA CHMBOJIY
repeBojia CTPOKH ’\n’, OTpearupoBaTh OTIIPABKON KJIMEHTY COOOIIEHUS
"0k\n" gMHONW TpU CUMBOJA. | OTOBHOCTH COKeTa Ha 3alUCh B ITOM 3a-
Jade MOXKHO HE OTCJIEZKUBATD.

6.13. Bo Bcex mo106HBIX 3a7a9aX HEOOXOUMO TOMHUTD, ITO TTOTOKO-
BBbI€ COKETHI TapaHTHPYIOT COXpaHEHWE MMOCTAEIOBATEILHOCTH IepeaaBa-
eMBIX JIAaHHBIX, HO HUKOUM O0OPa30M He I'PAHUIL OTIEJbHBIX <ITOCBLIOKS.
JlaHuble, OTIpaB/IEHHBIE B COKET, HA JAPYTOil €ro KOHEIlI MOT'YyT MPUHTH
Hape3aHHLIMA B IPOU3BOJILHYIO <JIANIIIY», & MOTYT, HAIIPOTUB, <«CKJe-
UThCS»; TAK, €CJU Ha OJHOM KOHIIE B COKET ObLIN 3allUCAHBI CTPOKHU
"11111111\n", "22222222\n" u "33333333\n", KaxKJaas OTJAEJIbHBIM BbI-
30BOM Write mam send, TO Ha TPOTHUBOIOIOXKHOM KOHIIE, BO3MOXKHO, TTep-
BBIIT BbI30B read BepHET cTpoKy "111", BTOpOHt — dYTO-HUOYIH BPOIE
"11111\n22", Tpernit — "2222"  a WeTBépTHIi — "22\n33333333\n"
Bupoudem, ¢ TeMm Ke yCIEXOM BCe OTIPABJIEHHbIE JaHHBbIE (B JAHHOM
ciydae — Bee 27 6aiiT) MOIYyT IIPOYMTATLCA U3 COKeTa 3a OJuH read,
ec/ii, KOHEYHO, XBaTUT pa3Mepa IePeIaHHOl BBI3OBY O0JIACTH ITAMSTH.
Jemo oCcIOXKHSAETCS emeé W TeM, UTO B <«TEIJINIHBIX» YCIOBUAX, B KO-
TOPBIX OOBIYHO TECTUPYIOTCS MPOTPAMMBI, CTPOKHU, HAOPAHHBIE ITOJIB30-
BarejeM B KJIUEHTCKOH nporpamme (Oyab To telnet uim Jiio6oit Apyroit
TCP-kjnenT), 06bIYHO IIPOYUTHIBAIOTCS KAXKIasl 38 OMH BbI30B, U3DEJIKa
«CKJIEMBAIOTCsT», HO MPAKTHIECKN HUKOTIA HE pa3pe3aloTCsI; 9TO COBEP-
IIIEHHO HE IOBOJI PACC/Iab/IATHCS, B DOEBBIX YCJIOBUSIX CTPOKA OKAYKETCSI
Pa30pBaHHOI Ha JIBE IIOPIUU YUTACMbBIX JAHHBIX B CAMbIil HEOAXOAAIIAN
MOMEHT.

Ecaun mMb1 paccmaTpuBaem JaHHbBIE, TPUXOJSAIINE U3 COKETa, KAaK IO-
CJIe/IOBATETHHOCTh HEKUX KOMAHJ, Mbl BBIHYKJIEHDBI PEIOIaraTh, ITo
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[IPU OYEPETHOM UTEHUH U3 COKETA MBI B JIIOO0 MOMEHT MOXKEM ITOJIY IUTh
He BCIO KOMAH/Ty, a TOJIbKO HEKOe €€ HAa4IaJI0, a B 6oJsree 00IIeM Cirydae Ipo-
YUTAHHBI U3 COKeTa OJIOK MOYKET COJEPXKATHh OCTATKU KOMAHIbI, KOTO-
PYIO MBI HA9aJIM YUTATh paHee, ILIIOC K 9TOMY HECKOJBKO HOBBIX KOMAH]T
u HadaJo cieaytomeil 3a uumu. CirejoBaTeIbHO, HEOOXOUM HAKOIIH-
TeJIbHBIN Oydep, CBOil /i KaXKJI0ro ceanca padOThl ¢ KJIUEHTOM —
IIOIIPOCTY TOBOPsI, CKOJIBKO €CTh KJIMEHTCKUX COKETOB, CTOJIKO JIOJIZKHO
OBLITh 1 HAKOIIUTEIbHBIX O0y(hepoB, COKET ¢ 6ydepoM MOKHO 00bETUHATD
B ofHYy CTPYKTypy. Pu3muecKn HAKONMUTEIbHBIN Oydep OOBITHO IIpe-
craBisieT coboit MaccuB THIIA char KaKOro-To (PUKCHPOBAHHOI'O pa3Mepa,
nanpumep, 4 KB — HO Bo BCAKOM ciiydae HE MEHbIIIE, YeM IIPeJIIoIarae-
MBIl pa3Mep OJHOIO 3AIPOCa WM KOMAHJBI; JIydiine Oymer, 9ToObl B Oy-
dep y Bac MOIJIO IIOMECTUTBLCS HECKOJIBKO 3apocoB. K mMaccuBy mosmkHa
[IpUJIaraThCs IeJI0YNCIEHHAs IIePeMeHHas, XPaHsIas 00bEM IPUHATHIX
JAHHBIX, B HACTOSAIIEE BPEMs HAXOAAIUXCs B Oydepe — mpoire rosops,
pasMep 3anAmMot JacTu Ballero mMaccusa. Hanpumep, eciu B 910l iepe-
MEHHO# HOJIb — 3Ha4uT, 6ydep myct. UreHne MOXKHO BBIIOJHATH IIPIMO
B CBOOOJIHYIO 9acTh Oydepa; HaIpuMep, eCJIM B BaIlleil MporpaMMe KaxK-
JIOMY aKTUBHOMY CEaHCY COOTBETCTBYET CTPYKTYDKa BDO/IE CJIe/IyIOIIei:

enum { buffer_size = 4096 };
struct client_session {

int sd; /* OeckpumTop cokeTa */
char buf [buffer_size]; /* 6ydpep */
int bd; /* KoI-BO HaHHHX B 6ybepe */

};

— ¥ BBI30B select coolbImI BaM O TOTOBHOCTH KJIHEHTA, HA CTPYKTY-
Py KOTOPOI'O yKa3bIBaeT yKa3aTesb p, TO BBIIOJHUTH YTEHUE U3 COKEeTa
MOXKHO IIPUMEPHO TaK:

res = read(p->sd, p->buf + p->bd, buffer_size - p->bd);
if(res == 0) {

/* ®oHer daiina; obpaboTka 3aBepueHus ceaHca */
} else {

p->bd += res;

/* obpaboTka koMaHz u3 6Gydepa */

}

Tlocne urenus, yoeuBIUCH, 9TO CUTyaIus «KOHEIT daiijgay MoKa He BO3-
HUKJI&, HY?KHO OTPA3UTh (DAKT YCIIENTHOTO UTEHUs JAHHBIX B TI0JIE, Xpa-
HAIIEM TEKYIIlee KOJTUIECTBO NAaHHbIX B Oydepe, 1 TPOaHAIN3UPOBATE CO-
JnepxkuMoe Oydepa Ha MpeaIMeT HAJUYIus B HEM 3aKOHUEHHOW KOMAHIbI.
B Hamem cirydae gocTaTovHO IPOCMOTPETH 1epBbie bd 3jieMenToB Oyde-
pa B IIOMCKAX CHUMBOJIA IIepeBoja CTPoKu. Ecin 3aKkoH4YeHHAsT KOMAH/Ia B
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O0ydepe ecTh, e€ ciemyeT 06paboTaTh U UIbATHL U3 Oydepa, st Iero npu-
ZéTcs ocrasiiuecs (1ocsie 3Toii KoMaH i) 6aiiTol Oydepa, eciu TakoBble
€CTb, CABUHYTH B €ro HA4ao (eC/iM JIeHb IHUCATH 3TO BPYYHYIO, MOXK-
HO BOCIIOJIb30BaThesl (byHKIMel memmove), a I10Je KOJIMIECTBA JAHHBIX
(B HammeM ciydae bd) Ha JUIMHY U3bATON KOMAH/IbI YMEHBIIUTE. Y 4TUTE,
9T0 KOMaH, B Oydepe MOXKeT ObITh HECKOIBKO, TaK UTO MOCJIEI0OBATE b
HOCTb AHAJIM3a, BBIMOJHEHUS] U U3bsITUsI KOMAHJIBI CJIE/IyeT BBIIOJIHSITH
B IIUKJIE, U3 KOTOPOI'O MOXKHO BBIITH, KOIJIa OYepeJHON 3aKOHYCHHOI
KOMaH[Ibl B Oydepe He okaxKercsa (B HalleM cjlydae — He Hafiércd Hu
OJIHOT'O TIePEeBOJIa CTPOKHM); CIOJIa BXOJUT U cirydail, Korja 6ydep nycr.

s dbopMupoBaHUs TEKCTOBBIX OTBETOB, OTIPABJISEMBIX KJIUEHTY,
odeHb ynobna dyukius sprintf, cm. §4.4.6.

7.03. O4eBUIHO, YTO, €CJAU KAKOE-TO PA3JIHINE MEXKJY BEPCUIMU U
BO3HUKHET, TO TOJIBKO OJlaromapsi TOMy, 9TO OJIMH U3 IIPOIECCOB Oyier
IpEpBaH MEXKJly ITUMH JIByMsl CTPOKaMu (B IPOTUBHOM CJIydae WX Ie-
pecTaHoBKa He MTOMEHsIIa Obl OyKBAJIHHO HUYETO, UX BOODOIIE MOXKHO ObI-
J10 OBl paccMaTpUBaTh Kak oaHo geiicrsue). [lonbiTaliTech HAWTH TAKyIO
I10CJIEJOBATEIbHOCTh BBIIIOJIHEHUSI CTPOK U3 IIPOIEAyp enter_section
000X TPOIECCOB, YTO B UTOI'€ OHU OKAXKYTCHd B KPUTHYECKUX CEKITHIX
OJJHOBPEMEHHO.

8.03. 3eCch CTOUT MPUIIOMHUATE, UTO AMSTh, 3aTpeOOBAHHAS IO, KY-
4y, HUKOIJa He BO3BDPAIIAETCd OLEPAIMOHHOM cucreMe (10 3aBepIIeHust
POTPAMMBI ).

10.01. XpanuTh B 00bEKTE HY?KHO TOJIHKO IHCI0 [V ; BOCIIOJIb3yHTECH
IIeperpy3Koii Oleparyi WHIEKCHPOBAHUS.

10.02. Xpanure B 00bEKTE IEJI0€ YHUCJIO, HAYAJIBHOE 3HAYEHUE 3a-
ILa.BaﬁTe ITapaMeTpPOM KOHCTPYKTOpa, Oollepalinusd += J0JI2KHa UMETH ecTe-
CTBEHHBIII CMBICJI.

10.03. Xpauute B 00bEKTE IEJI0€ TUCTIO, 10 YMOJTIAHUIO PABHOE HY-
JIIO, & TP KOIMPOBAHWH YCTAHABJIMBAEMOE HA €IMHUILY OOJIbIIe, YeM B
OPUTMHAJBHOM OOBEKTE.

10.04. 31ech IOCTATOYHO OMUCATH B IPUBATHON TaCcTH KJIacca HACTO-
AN MACCHUB; OTIEPAIs MHICKCUPOBAHUS JOJIXKHA U3BJIEKATH 008 TUCTIa
U3 TIePeJIAHHOTO et 00bekTa Kiaacca I, yMEeHBbITaTh UX 00a Ha €IUHUILY U
BO3BPAIATh CCHLIKY HA 3JIEMEHT BHYTPEHHETO MACCUBA C IOJIYI€eHHBIMNI
WHJICKCAMU.

10.05. 31aech mepBasi oneparus WHIEKCHPOBAHUS JTOJI2KHA (DOPMIPO-
BATb M BO3BPAIATb OOBEKT HEKOTOPOTO MPOMEXKYTOUHOIO KJIacca, Xpa-
Hamero (B CBOMX IIOJISIX) yKasaTesJb Ha OOBEKT Kiacca M u 3HadeHme
[IEPBOT0 WHJEKCA; JJIs HEro OJIKHA OBITH Ieperpy2KeHa Oleparis HH-
JEKCUPOBaHMs, BO3BPAIAIONIAS CCHUIKY Ha HYXKHBIA 3JIEMEHT MacCHUBa
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B peasm3anuu Kjacca M (Toro o6bekTa, Ha KOTODBI yKa3blBa€T COXPa-
HEHHBIH yKazaresb). AHajorMdHas TEXHUKA IPUMEHSETCs B IIPUMEpe,
pasobpanuoM B §10.4.25.

10.06. Cwm. ykazanus K 3ajgade 10.05; 31ech B IPOMEKYTOTHOM 00b-
€KTe JIOCTATOYHO XPAHUTH TOJBKO UUCJIO, TOCTYKHABITIEE aPTYMEHTOM JIJTS
IIepBO#l OIEpAINN UHJIEKCUPOBAHUSI.

10.15. IlockoJsibKy THII TIE€PEMEHHBIX He 3aJlaH, UIeHTH(MUKATOD
swap3 J0JKEH BBOIUTHCS KakK UMsl 11a0Ji0Ha (DYHKIUMHU; [IPU UCIOJIb-
30BAHUU TaKOI'o IabJioHa, KaK M3BECTHO, YKa3aHHe KOHKDPETHOI'O THIIA
He 00s3aTeIbHO, TMOCKOJbKY KOMIIMJISTOD BBIBEJET €ro M3 TUIOB (hak-
Tdeckux napamerpoB. CaMu mapaMeTphl JI0JIXKHBI, €CTECTBEHHO, UMETh
CCBIJIOYHBIN THIIL.

11.01. Pemmuts a1y 3amady Oymer mpoIe, €Ciau Cpa3y Ke HAINCaTh
BCIIOMOTATEIbHYI0 (DYHKIIMIO, HOJyYaollyo deéa napamerpa — K u N,
U CTPOIOMIyIO crmcok uuces ot K 1o N.

11.08. Pemrenne sToit 38191 BO3MOXKHO OJIaroaps 3aMuKaHUAM,
KOTOpBIe TTO/IpoOHO paccmoTpenbl B §11.1.9. ObpaTnre BHUMAHTE HA [TPU-
Mep, B KOTOPOM CO3/al0Tcsd (DYHKINN seq-next u seq-reset; IPUHITUI
PpellleHust TOI 3a/a9u TOT YK€, TOJIbKO HY>KHO He OIpPeJIeJIsiTh NMEHOBAH-
nyo ¢yakimio ¢gopmoit defun, Kak B mpuMepe, a CO3/aBATh OE3bIMIH-
Hy0 GyHKIuo — ¢ nomombio #’ (Lambda B Common Lisp, a B Scheme —
BeruncyienneM lambda-dopMer.

11.09. Cozpaiire JOKAILHYIO TIEPEMEHHYIO € TIOMOIIBIO let, 3a1aB et
B KadecTBe HAYAJbHOI'O 3HAYEHHS IIyCTOU CIUCOK. Be3biMsHHas dyHK-
I1sl, KOTOPYIO BBI Tepeaure byHKINOHALY mapcar (Wi map), JI0JIxK-
Ha, UCIOJIb3Ys setq (coorBercTBeHHO set! juist Scheme), mobaBurh cBOI
apryMeHT K CINCKY, CBSI3aHHOMY C Balleil JOKaJIbHON IepeMEeHHOM.

11.12. IIpore Bcero 6yaeT BOCIOIB30BATHCS aarOpuTMoM JleKeTphl
JIJTsT TIEPEBOJIA BBIPAYKEHUsI B MOJbCKYIO MHBEPCHYIO 3AIUCH, MTOJTY YeHHY IO
3alliCh IIPOUHTEPIPEeTUPOoBaTh. Ajropurm JlefiKCTphI ONMCaH B YACTH,
MTOCBATIEHHOI acceMbiiepy, cM. T. 1, §3.8.4.

11.17. Ilpore Bcero BeIOpaTh B KadecTBe Oa3nca PeKypCUU CJLydaii,
Korya Elem siBsieTcs mepBbIM 3jeMeHToM Res. PekypcuBHBIN mepexon,
37eCh — CJIydail, Korja InepsBble 3jJeMeHThl List m Elem coBmagaror, a
«xBocT» Res mosyden nobasienneM Elem B «xBocT» crmcka List.

11.20. B posm 6asuca ciemyer BLIOPATH IIyCTOHM CIMCOK, €ro €INH-
CTBEHHAs IIePECTAHOBKa — 3TO OH caM. Jjst cirydasi, KOTrJia CIIMCOK He
IIyCT, OJIUH W3 IIPOCTEHINNX BAPUAHTOB — IIOJyIUTh HEPECTAHOBKY €ro
XBOCTa M B HeE (B NPOM3BOJIBHYIO HO3UIMIO) BCTABUTH I'OJIOBY, HAIIPH-
Mep, ¢ IOMOIIBIo ins_one (cM.3amaay 11.17).

11.27. 3ech CTOUT MPUITOMHUTH, 9TO 3AIATAsT — ITO KOHCMPYKMOP
Kopmestceti, TPUIEM KOPTEXK W3 OJIHOTO IJIEMEHTa — 3TO TO YK€ CaMoe,
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9TO W IPOCTO CaM ITOT IJIEMEHT, & CKOOKHU Npu (hOPMUPOBAHUU KOPTE-
2Kell BBITIOJIHAIOT TY K€ POJib, ITO U B APYTUX BBIPAKEHUAX — MEHSIOT
110CJIeJOBATEIbHOCTh ITPUMEHEHHS OIepaInil.

11.32. I[TomauTe, uro Bama MYHKIUS JTOIKHA ObITH QYHKIMENR 00H0-
20 apryMenTa (B JAHHOM CJIydae 9TO OyIeT KOJMYIECTBO JIEMEHTOB, KOTO-
pBble Hy?KHO OTOGPOCHTB ), & BO3BPAIIAThH OHA JOJIZKHA (HyHKU 0, TIPHHIMA-
IOIYIO CIIUCOK (MCXOZHBIHA) U BO3BPAIIAIONLYIO CIUCOK (y2Ke 6e3 cooTBer-
CTBYIOIETO KOJIMYECTBA MEPBbIX 3jeMeHTOB). g nocrpoenns oobekTa
«YHKIHSA, KOTOPAL...» CIEAyeT UCHOIb30BATh JIIMOIa-BbIPAYKEHUS.

12.07. [lpu pemrenun mogOOHBIX 3aJ@d MOXKHO YCMOTDETH OIPE]Ie-
JIEHHOE HEey00CcTBO B TOM, 4TO [Iposior HEBO3ZMOXKHO 3aCTaABUTH UTO-TO
[IeYaTaTh Ha 06PaMHOM XOJI€ TIONCKA C BO3BPATAME: BBIBO/L IIPEJICTABIISIET
co6oit mo60uHbBIA IPDHEKT BCTPOCHHBIX IPEAUKATOB (IIPOIELYD), U STOT
MOOOYHBIH 3PDEKT MPOSIBIIAECTCA, KOTJIA MIPOIEIYPa BBI3BIBACTCI OOBIY-
HBIM CIIOCODOM, TO €CTh B XO€ IOCJIEOBATEILHOIO BBIUNCIECHUS Iesei
B IIPEJIOKEHUU. DTO, HA TEPBBII B3IVISAI, MEIAET BhIIABATH MHMOOPMA-
nuio 06 OTMEeHEe TOCJIEIHUX PACCMATPUBAEMbBIX IMO3WIUI W BO3BpaTe K
DPaCCMOTPEHUIO JIPYTUX BAPUAHTOB, HAYMHAIOIIUXCS C 0OJiee KOPOTKOTO
HEJIOCTPOEHHOrO MapIinpyTa. [Ipobiema, omHAKO, pelraeTcs O9YeHb IIPO-
CTO: BMECTe C KOOpJAWHATaAMU OvYepeTHOI paccMaTpUBaeMOll KJIETKH CJie-
JlyeT BBIIABATD HOMEP DTOI KIETKU B COCTaBe TeKyllero MapupyTa (Ha-
nopuMep, BbIJIAaHHAA CTPOKa «13 5 4» MOXKeT O3Ha4aTbh, YTO B TEKYIIEM
MapHIpyTe B KadecTBe 13-T0O 3jIeMeHTa pacCMaTpPUBAETCs KJIETKA C KOOp-
muHATamu 5,4). YMeHbIIeHne HOMEPa B CPDABHEHUW C MPEJIbIILYIIUM Bbl-
JAHHBIM KaK pa3 u Oy/IeT 03HAYATD, 9TO OJWH W/ HECKOJIHKO ITOC/IEIHIX
3JIEMEHTOB MapIIPyTa IPHUIIIOCHh OTKATUTD: HAIIPUMED, €CJIA B KAKOH-TO
MOMEHT IIporpaMma BblJlaJia «25 2 7», a cpa3y IocJje 3Toro — «22 6 8»,
9TO CjeJlyeT MOHUMATh TaK, YTO IIOCJIeJHIE YeThbIpe dJIeMEeHTa TEeKYIIero
MapIIpyTa MPHUILIOCH BBIOPOCUTH, OCTABUB TOJBKO I€pBble 21 n3 HUX,
a B KavdecTBe HOBOI'O 3JIEMEHTA C HOMEPOM 22 Telleph pacCMaTpPUBa€TCsI
KJIETKa ¢ KoOpAuHaTaMu 6,8.
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1.01. /opt/light/bar/f1.txt, ../bar/f1.txt. 1.02.tetris.pas.
1.03. /usr/local/lib/hunter/run. 1.04./home/john/work/tetris.
1.05.B 3amage 1.03 mepBas komaHia cd UCIOJb3yeT aOCOIOTHBIN
IIyThb JIJIsi YCTAHOBKU TEKYIIEH JUPEKTOPHUHU, TaK uTO 3pdekT oT Heé u
TIOCTIETYIONNX KOMAH cd HUKAK He 3aBUCUT OT TOTO, KaKas TUPEKTOPUS
Obuia Tekymeit 70 roro. 1.06. a) Biajesen MOXKET YUTATH, 3AIIUCHIBATH
U WCIOJIHATb, OCTAJbHBIE ITOJb30BATEN CHCTEMBbI HE MOTYT HHYETO;
b) Buagenen, u rpymnna (31ech M jajee IOJ <«IPYIIONR» IIOHUMAIOT-
cs TIOIb30BATENIM, BXOISAIINE B TPYIIIY, KOTOpas YCTAHOBJICHA JJI
paccmarpuBaemoro daitia) Moryr u3 daiiia duTarh, GOJbLIIE HUKTO
HUYEro JiejlaTh He MOYKET; C) BJaJiesiel] MOXKeT YUTATh W MCIOJHSTH, BCE
OCTaJIbHBIE — TOJIBKO UCHOJIHATH; d) Biajesen U IpyIia MOTYT Y9ATATh
U 3alUChIBaTh, 0OJIbIIE HUKTO HUYErO0 HE MOKET; €) BJIJIeJIEl], MOYKET
YUTATh U 3alUCHIBATH, BCE OCTAJIbHBIE — TOJBKO 4UTaTh; ) BCe HOJIB30-
BaTeM MOIYT YUTaTh U UCHOaHATL. 1.07. a) Biajeser daiiia MOXKeT ero
9UTATh, 3aIMCHIBATH B HETO U 3aIlyCKATh (ailjl Ha UCIOJHEHUE; OCTA b
HBbI€ II0JIb30BaTeEJIN I\IOFyT TOJIBKO SaIIyCKaTb Ha UCIIOJIHEHUue, IIpI/I 9TOM
3alylneHHas (3anucanHas B ailie) nporpamMMa OyueT BBIIOJHATHCH €
npaBamMu Biajesbia daiiia; b) Biajesen MoXKeT YMTATh, 3AIUCHIBATH
U 3aIyCKaTh, IPYIIa — YUTATH U 3aIyCKaTh, BCE OCTAJbLHBIE — TOJILKO
3aIyCKaTh, TP TOM HCIOJTHEHNE OYAeT MPONCXOJUTH C IIPaBaAMM BJIa-
JleJIbIa M TPYINbI, YCTAHOBJIEHHON s (pailyia; ¢) Biajesien u Ipylna
MOTYT YATATh Pail/l U 3alyCcKaTh €ro, UCIOJHEHnEe OyIeT ITPOUCXOIUTD
C TIpaBaM¥ TOJIL30BATEIs, 3aIllyCTUBINEro (haiiyi, HO ¢ MpaBaMu T'PYIIIHI,
yKazaHHOIl Jyia daiiia (a He Jyid 10JIb30BaTe Isl, KOTOPDI ero 3amyCTi).
1.08. a) ByIaesIeI] MOKET JIEIATH C AUPEKTOPHUEH Y4TO YIOIHO, OCTAIbHBIE
[I0JIH30BATEIM — HUYEro; b) Biiaiesien MOXKeT BCE, OCTAJIbHBIE [OJIb30Ba-
TeJIN MOTYT BOCIOJIB30BATHCS (PailyloM M3 JUPEKTOPUH B COOTBETCTBUN
C TIpaBaMU Ha HETO, HO TOJIbKO €CJIU 3HAIOT €ro UMsl, TOCKOJbKY UUTATh
COZIEPIKIMOE TUPEKTOPHUHU (COOCTBEHHO TOBOPs, MMeHa (DailyloB) HUKOMY,
KPOMe BJIJIEJIbLIA, HE [IO3BOJIEHO; C) BJIAJIEJIEN] MOKET BCE, II0JIb30BATE/IN
TPYIIBI MOTYT TOJYYaTh JIMCTUHT JUPEKTOPUH M IOJb30BATHCI €6
COJIEP2KUMBIM B COOTBETCTBHUU C IIPAaBaMU Ha 3TU (paAMIbl, HO HE MOTLYT
U3MEHSTh CaMy JIWPEKTOPHUIO, TO €CTh MEPEMMEHOBBIBATL W YIAJATD
daitsibl u3 HeE; OCcTaIbHBIE TOJIB30BATEIN MOT'YT MOJIB30BaTHCsT (hailiamMu
U3 IMPEKTOPUH TIPH YCJIOBUH, UTO 3HAKOT MX MMeHa; d) BJIaJieser] MOKeT
BCE, BCEe OCTAJIbHBIE TTOJH30BATEIN MOTYT CO3/aBaTh B JUPEKTOPHUHA (Daii-
JIbl, UCHOJIb30BATH UX U JAaXKe [ePEeMMEHOBBIBATD /yJIa/sATh, HO TOJBKO
ec/i 3HAIOT UM daiiia; TaKue IpaBa JOCTYIa OOBITHO MTPUMEHSIOTCS,
9TOOBI IPYTHE TOIH30BATEIN CUCTEMbI MOTJIH <ITOIKJIAIbIBATHY B BAIILY
JUPEKTOPUIO CBOM (pailiibl, HO He MOIJIH HUYEro caeaarh ¢ QaiaMu,
KOTOPBIE <IIOJJIOXKHUI» KTO-TO €II¢, MOCKOJbKY HE 3HAIOT MMEH TaKUX
daiios; e) Biramesen MOXKeT BCE, BCe OCTAJIbHbIE [0JH30BATENH MOLYT
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TOJILKO YUTATh MMeHa (hailjioB; 3T0 GeccMbICIeHHAsT KOMOWHAINS, TaK
KaK CIeJaTh ¢ 9TUMU (hailylaMu IpyTrue I0JIb30BATEIN HUIEro He CMOTYT,
JTayke MMes [paBa Ha 3TU (hailyibl; cieyerT NpuMeHATh jubo 0700, eciaun
BBI HE XOTUTE HUKOMY ITO3BOJISATH JI€JIaTh 9TO ObI TO HU OBLIO C (aitiaMu
B 3TOit aupekTopuu, jaud0 0755, ecium, HAIPOTHUB, XOTHTE IMO3BOJIUTD
BCEM HCIOJIb30BATh 31U ailier; {) Biajesen u rpynna MOIyT y3HABATH
uMeHa (pailioB, MepenMEHOBBIBATL MX U YJ/IAJIsITh, HO HE MOTYT HHKAK
sruMu  aiiylaMu BOCIIOJIB30BATHCS; ITa KOMOMHAIUsST OEeCCMBICIEHHA,
ciaexyer mpuMeHsaTb 0770, 9TOOBI Pa3pemmTh BJAJCIBIY W TDYyIIIe
ucIo/ib3oBanue (ailjioB, WX CO3JaHWe, YIAJIEHHe W IePenMEeHOBaHUE.
1.09.a) Biajesen; U TpyIa MOLYT CO3[@BaTh B JUpEKTOpUH (ailyibl
U HCHOJb30BATh HMEIOIrecss (ailyibl B COOTBETCTBUH C IIPAaBAMHU Ha
HUX, HO VJaJIsTh W I[I€PEHMEHOBBIBATH CYIIECTBYIONHE (DAlJibl MOIYT
TOJIBKO UX BJIaJIEJIBIIBI; IIPOCTeNIIas CUTyalusl, B KOTOPOil TaKue IIpaBa
TpPeOyIOTCS — €CJIM B CHCTEME €CTb OOJIbINON JHUCK [JjIs XPaHEHUS
JIMIHBIX (DailIoB MOJIB30BATE e, HO JOCTYI K HEMY CJIeJlyeT JaBaTh
He BCEM; IIPH 3TOM TeX I0JIb30BAaTEJIEN, KOTOPBIM <«IIOBE3JIO», CJIEyeT
BKJIIOYHUTDH B CHEIUAIBHYIO TPYIILY, KOTOPYIO U IIPONUCATH JIJIT KOPHEBOU
JIUPEKTOPUH JUCKA; b) B JIMPEKTOPUH KTO YyIOAHO MOXKET Co31aTh (pail,
HO TPYIION Jiuisg 3Toro daitia 6yIeT Iponncana Ta »Ke I'PYIa, KOTopas
YCTAHOBJIEHA JJIsL CAMOIl JUPEKTOPUM; JOCTYII K hbailizaM pa3perrén BceM
B COOTBETCTBHUU C IIpaBaMu Ha caMu (ailjbl, HO MEPENMEHOBATH WU
VAAJIUATH (Daill MOYXKET TOJBKO €TI0 BJIAJIEJIEIL.

1.15.15. 1.16.4 + ((4-3)/24+4)+ (4-3-2/6+4-3+4) = 34.
1.17.720. 1.18.60. 1.19.9;19. 1.20.4% = 65536. 1.21.32 -1 -1 -5 =
25;C2 + C3 + C2 =10+ 10+ 5 = 25. 1.22.64 - 14/2 = 448. 1.24.5040.
1.23.5-4-3/3/2 = 10. 1.25.420. 1.26.625. 1.27.26712. 1.28.301476;
JUIst JiiobuTesell HyMepoJIorud oTMeTHM, 9To CZ¢ BBIVISIUT JOBOJIBLHO
kpacuso: 300700. B obmiem ciydae, BHUMATEIFHO IIOCMOTPEB Ha IIEPBbLIE
TPH KOJIOHKHI TPeyTOIbHEKA [1acKasis, MOXKHO 3aMeTuTh, uto C'2 = 142+
n(n271)
COOTHOIIIEHNE MOYKHO ITOJIYYUTH HEIOCPEICTBEHHO U3 (DOPMYJIBI JJIs C,’j,
HO 3TO He TaK WHTEPECHO.

1.29.a) 1011011; b) 10010101; ¢) 101011000; d) 1010010100;
e) 1101110001; f) 10001001100. 1.30.a) 1; b) 10; ¢) 1111;
d) 100001; e) 1000011; f) 1111110; g) 11111100. 1.31.a) 89;
b) 106; c¢) 631; d) 786; e) 3686; f) 2577. 1.32.1000110000000011.
1.33.15 + 7+ 3+ 1 = 26. 1.34.a) 101111; b) 100010100011;
c) 1110111011101110111; d) 10010001101001010101111001101;
e) 101101001011010. 1.35.a) 10111; b) 100101011; ¢) 11011011011011;
d) 1010011101110111; e) 110011110011. 1.36.a) 35, 1D; b) 1777,
3ff; ¢) 7640, fa0; d) 10001, 1001. 1.37. 22220120001101122202112;

MOXKHO: KazxKJad JeBATHUYIHAA L[I/I(bpa, COOTBETCTBYET POBHO JIBYM

...+(n—1), a Takag cymMMa, KAK U3BECTHO, COCTABJIAET . Hociegree
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7. 1 _ o58 388 __ 183,

tponunbiM. 1.38.a) {73 b) 3 + 5 + 110 = 375 = 110 = 5
7 723 7 _ 19528 _ 4882 3. 3

¢) 1,23+ 57550 = 100 + 3700 — o700 — o7 1-39-3) 5 b) c) 397

d) 5, e) #. 1.40.a) 0,(0110); b) 0,0(01); ¢) 0,(101); d) 0 (110001)
e) 0,(1101000101). 1.41. Yucso 333 B ABOMUHOl CHCTEME 3aIUCHLIBACTCS
kak 101001101, rak uro 333 = (((1-2-24+1)-2-2-241)-241)-2-241;
BCEro 3/1eCh Kak pa3 13 omepamjoB, TO €CTb HYXKHO OTMEDPUTH METD,
YJBOUTD, YJBOUTH, JOOABUTH METP, YABOHUTH, yIBOUTDH, YJBOUTH, 106a-
BUTbH METP, YJIBOUTH, J00ABUTH METP, YABOUTD, YABOUTH, JO0ABUTH METD
— nostyunrcs 333. 1.42. Ciemyer BbIpa3uTh HYXKHOE KOJIMIECTBO BEPEBKU
B BHUJIE LEJIOr0 dncia (eIUHUIA U3MEPEHHs — MeTD) U ILIePeBeCTH 3TO
YUCJIO B JABOMYMHOE IIPEJICTABJICHAE; Jajiee, IIPOCMATPUBas YUCJIO CJIEBa
HAIIPABO, J00ABJIATL METD BEPEBKU LIS KAXKJIOW yBUJIEHHON €IUHUIKI
U yJIBAUBATH OTMEPEHHYIO BEPEBKY TIPU KAXKJIOM [TEPEXOJIE K CJIE Y IOIET
nudpe.

1.43.a) xVy; b) y;¢) x Vy. 1.44.a) z V y; b) a7; ¢) z VY; d) ay;
e) 1;f) zy; g) TVy; h) y; i) 15 j) 2y VTyY. 1.45.a) 1; b) 27; ¢) 0;d) z V7.
146.2=z)lz;zVy=(zly) ! (z]y); lfa:\/xf(xixix)i(zi
xlx),H03T0eCcThb T [ ¥ L, Takuro 0 =1=a |z |lz;0y =T VY =...
W LAT.F = ala; 2y = aly = (aly)|(aly): 0 = Fx = (alafz) | (zala).
HO MOCKOJIBKY 9TO ecTh x|z|x, To 1 =0 = (z|z|r); n . 1. 1.48.2) = = y;

b)z&y;c)x>y;d)zly;e)r <y.1.49.a) 2yzVayz; b) TyzVTyzVayz.

1.50. Kaxkyiast U3 cuCTeM UMeEET BCEro JIBa PEINEHHsl; JJIsi TEePBOH 9TO
uabops (0,1,0,1,...,0,1) u (1,0,1,0,...,1,0), aya sropoit — (0, ...,0)
w(1,...,1). 1.51.10; 256 — 2 — 6 — 3 - 10 = 218.

1.52.a) log, 2 = log, 27 — 3 = 3log, 3 — 3 Gur; b) 4 — 3log, 3 Gur;
c) log, 63 = 3log, 6 = 3 + log, 3 6uT; d) log, % =log, 72 = 3 4+ 2logy 3
6ur. 1.53.2 6ura. 1.54. 1 6ur. 1.55.12. 1.56. 1 6ur. 1.57.1log, (8- 7-6) =
4 + log, 21 6ur.

2.01.a) 5, integer; b) 32, integer; ¢) 6, integer; d) 3.0, real;
e) 2.5, real; f) 3, integer; g) 0, integer; h) 5, integer; i) 2, integer;
j) 4, integer; k) 5.0, real; 1) true, boolean; m) true, boolean;
n) false, boolean; 2.02. B o6enx nepemennnix Oymer gucio 5. 2.03. 45.
2.04.990. 2.05.a) 10 crpok Hello; b) 19 crpok Good Bye; ¢) 12 crpok
abrakadabra; d) 15 crpok foobar; e) 10 crpok Johnny be good!; f) uu-
gero. 2.06.a) 11 crpok Hello; b) 20 crpok Good Bye; c¢) 12 crpok
abrakadabra; d) 1 crpoka abcdefgh. 2.07. B npumepax 2.05,a) u 2.06, a)
NEpEMEHHasi i HA KaXKJIOW MTEPAIMU IUKJIA PABHA TOMY, CKOALKO pa3
nanevamana cmpoka; B upumepe 2.06,c) 3HaUEHHE MEPEMEHHONH COOT-
BETCTBYeT TOMY, CKOJIBKO pa3 O0CmMa.A0Cb HalledaTaTh CTPOKY; B 3THUX
TpéX TpuMepax IepeMeHHas i — AeficTBUTENbHO cuémyuk. B ocramb-
HBIX IIPUMEPaxX HUYIEro BPasyMUTEILHOrO IPO TEKyIlee 3HAYEeHUe i CKa-
3aTh HEBO3MOYKHO, TaK YTO HA3bIBATH €6 CUETIMKOM, MO-BUJINMOMY, He
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Otser Kk 3agaue 3.04

dbaaru | upumep KOMMEHTapHit
zsoc | al | bl
0000 | 01 | 01 | HeoTpuIIATE/IbHBIE C CyMMO# He OoJibie 127
0001 | FF | 02 | Ge33HakoBBIE, jaronue B cymMme ot 257 mo 383
0010 HEBO3MOIHCHO

0011 | 8F | FO | orpunarejbHble ¢ CyMMOit oT -129 mo -255
0100 | FO | 01 | orpuraTespHOE U MEHBIIIEE IO MOLYJIIO HEOTPHIL.
0101 | FF | 81 | 6e33nakoBbIe, mafomue B cymMme 384 u GosbIe
0110 | 5F | 6E | mosoxKuTeIbHBIE C cyMMOit oT 128 mo 254

0111 HEB03MOIHCHO

1000 | 00 | 00 | cymma OByX HyJlei

1001 | FE | 02 | cymMMa IIOJIOXK. M OTPHIIL., PABHBIX 110 MOJLYJIIO

1010 HEBO3MOHCHO
1011 | 80 | 80 | 128 + 128
11** HEBO3MONHCHO

crourt. 2.08. [Ipumep 2.05, ) nepermcars depe3 for HeMb3sI, TOCKOJIbKY
IIeEpeMeHHas! IUKJIa M3MEHsIeTCsl C IaroM, OTJIMYHBIM OT eJIuHuIbL. Bo
BCEX OCTAJBbHBIX IPUMEPaX B YCJIOBHU NPHUMEHSETCS CTPOTOe HepaBeH-
CTBO; U3-3a 9TOT0 KOHEYHOE 3Ha4YeHNe, yKa3bIBaeMoe B IukJie for, Oymer
OTVINYATBhCS Ha €IMHUYKY OT 3HAUYEHWil M3 HMCXOJIHBIX NIpuMepos. Tak,
upumep 2.05,a) npeBpaTuTCs B CIeLyIommii hparMent:

for i := 0 to 9 do
writeln(’Hello?);

2.09.a) 66; b) 111; ¢) 45; d) -1; e) 12; f) -178; g) 128; h) 28; i) 15;
j) 30; k) 5; 1) -8. 2.10.$ab9100, $9134.

2.38.p~[1]~, p~[2]~ mw p~[3]~. 2.39.p".g"~.a, p~.g~.b, p~.h".q,
p~.h”.b,p".x.

3.01.a) 4f4d58:¢ = 5197144; b) 99666316 = 10053219; c¢) db5bb61g
= 14375862; d) 7ff55¢c16 = 8385884; e) 55¢95f16 = 5622111; f) 5ed02e146
= 6176814. 3.02.a) £f; SF; b) 00; ZF u CF; c¢) 3d; nukakue; d) le; CF;
e) 81; SF u OF; f) 79; OF u CF. 3.03.a) fe; SF u CF; b) 2b; CF; ¢) £f; SF u
CF; d) 11; mukakue; e) 70; OF; f) £4; SF, OF u CF. 3.04. Cm. rabuuiy.
3.05. Ycranosisiennblit OF mpu OCTAJIbHBIX COPOIIEHHBIX MOYKHO IIOJIY-
9UATh, BBIYATAS U3 OTPUIATEHHOIO YHUCJIA TAKOE ITOJIOKUTETBHOE, ITOOBI
pe3y/IbTaT OKazaJics MeHbIme 128 T.e. ero Hejb3sl OBLIO MPEICTABUTH
BOCBMUOUTHBIM 3HAKOBBIM IIeJIBIM (CM. 33a41y 3.03, MyHKT €); yCTaHOB-
aennble ogHoBpeMeHHO SF, OF u CF moJsy4daioTcd 1Ipu BBIYUTAHUUA U3 J10-
CTATOYHO OOJIBIITIOTO ITOJOKUTETBHOIO TAKOT'O OTPUIATEHHOrO, ITOOBI
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pesyJbTaT npesbicui 127 (cM. TaM »Ke IyHKT f); HOJyIuTh OIHOBpEMeH-
no ycranosjienubie ZF u OF mpu coOpormennom CF omepamusMu CJIO¥Ke-
HUd 7 BBIYUTAHUA HEBO3MOXKHO, KaK U yCTAHOBJICHHBIE OJTHOBPEMEHHO
ZF u CF. 3.06.a) $44448; b) $12301230; c¢) $0defcdefc; d) $23456780;
e) $01234567; f) $3c00; g) $9abc; h) $0ffff9abce; i) $4567; j) $0£10045;
k) $210798fe; 1) $O£££££00.

3.28. Ymacro manynums 3 3.29. Ymacro jmpseq 1-*
%assign num %1 %assign num 1
%rep %3 %rep %0
dd num cmp eax, num

je near 1
%assign num num + %2

%endrep %assign num num + 1
%endmacro Jrotate 1
%endrep
%endmacro

4.01.a) 53 (xom muumbpsr 5); b) 100 (koxm 6Gykeer d); c) 2;
d) 320; e) 40; f) 3; g) 2; h) 0; i) 0; j) 1; k) 2; 1) 120;
m) -36; n) 46; o) 26; p) 1; q) 0; r) 1; s) 23; t) 240. 4.02.261.
4.03.493:,,,,493:493_,,,:000493:,,,00493:1ed:1ED. 4.04. a) Hello;
b) LuuHello; ¢) Helloyy; d) Hell; e)  Hell.

4.05. int get_and_zero(int *p)

{
int t = *p;
*p = 0;
return t;

Brizos dyHKkIMEM Oy1eT BBINVISICTh Tak: a = get_and_zero(&b) ;.
4.07. int count_spaces(const char *s)
{
int t = *p;
p=0;
return t;

}
4.08. PekypcuBHOe peleHne MOXKEeT BBITJISJIETh, HAIIPUMED, TaK:
int count_spaces(const char *s)

{

return *s 7 (*s ==’ > 7 1 : 0) + count_spaces(s + 1) : 0;

}

OCHOBHO#1 €ro HeJOCTATOK B TOM, UTO JIJIsi aHAJN3a KayKJOr0 CHMBOJIA
CTPOKU TIPOU3BOINTCS BBI30B (DYHKITNU U, KAK CJIEJICTBUE, CTPOUTCS CTE-
KOBBI1 (DpeiimM, MMEIOIIHl OTHIO/Ib He HYJIEBYIO JInHY. JlocTaTOYHO JJTHH-
Has (TIOpsIJIKA HECKOJIBKUX COTEH KMIO0AHT) CTPOKa OOPYIIHT BAIILY TIPO-
rpaMMy IIO IIEPEIOJTHEHUIO CTeKa.
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4.15. O6a BbIpaxkeHHsT UMeIOT TUI double, 3HAYEHHE IIEPBOTO —
2.5, Broporo — 3.5. 4.16.Tun char, suauenue 65 (kox OykBbI A).
4.28.a) int (*p) [12];; b) double (*p) [10]1[2];; ¢) char (xp) [5];;
d) char *(xp) [5];;e) struct item *(xp) [3];;f) struct item **p;.
4.29.a) void (xp)(); b) int (*p)(int); c¢) void *(*p) (int);
d) double (*p) (int, const char*); e) void (*p) (double (*)[3]);
f) double (*(*p)(int, double (*)[3]))[3].
4.30.int (*lessfunp) (const char*, const charx);.

4.31. a) 1o 3aronoBok (npororui) Gyakuuu: £ ecms Gyrkyus, npu-
HUMAIOWAA NAPAMEMP MUNG int u 603epawarowas adpec maccuea us 10
yrkazamenet Ha int;

typedef int *intptr;
typedef intptr (*int1Optr) [10];
int10ptr f(int);

b) sro onmcanume maccuBa: fpvec ecmv maccus u3 15 ykazamenel wa
dynxyun, npurUMaIOWUEe MPU NAGpamMempa: muna int, munae <yxasa-
meab Ha PYHKYWO, npurumarowyro int u void* u ne so3epauaroulyro
3HaMenUA», muna voidk; u ne 6o3spawaroujue 3HaueHul;

typedef void (xivfptr) (int, voidx);
typedef void (xf3ptr) (int, ivfptr, void*);
f£3ptr fpvec[15];

C) 9TO OIMCAHUE IEPEMEHHON — yKasaresst Ha DyHKIuI: repfptr ecmo
YKA3aMens Ha GYHKLUI0, NPUHUMAIOWYI0 00uH NAPAMEMP MUNG <YKA3a-
meav Ha Pynryuto, npurnumarowyto double u gozspawarouyro double »,
U 680368pawaowyro adpec Pyrryuu, npunumarowed double u 6ozepausa-
roweti double;

typedef double (*d2d_fptr) (double);
d2d_fptr (xrepfptr) (d2d_fptr);

d) sTO ommcaHue IepeMeHHOII — yKaszareys Ha MaccuB: fvecpos ecmb
YKA3AMEAD HA MACCUS U3 YEMBPET Ykasdamerel Ha GYHKuuL, Komopvle
NPUHUMGIOM NGPAMEMP MUNG <YKAZAMEAD HA PYHKUUIO, NPUHUMAIO-
wyro adpec double U He 8036PAWGNOULYIO BHAMEHUAS, G B036PAWAIOM int;

typedef void (xfdpv_ptr) (doublex) ;
typedef int (*£2i_fptr) (fdpv_ptr);
£2i_fptr (*fvecpos) [4];

4.32. double (*(*set_sr_func(
int num,
double (*(*func) (double(*)[3], int, double)) [3]
)) (double(*) [3], int, double))[3];
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5.10. Bo3MOXKHBI C/IeIyIONINe YeThIpe BapUaHTa, XOTs HEKOTOPhIE U3
HUX MaJIOBEPOSITHHI:

start start start start
parent child parent child
finish finish child parent
child parent finish finish
finish finish finish finish

5.11. Ykazaresnb status He HHUIUAIUINPOBAH, TO €CTh BMECTO aJIpe-
ca TIEpEMEHHON THTa int OH COMEP:KUT CJAydaitHblil Mycop. EanHcTBeH-
HBIIl MapaMerp BbI30Ba Wait JOJIKEH MPEeACTaBIATh cobO0il ajipec mepe-
MEHHOH Tula int, Ky/Ja sapy HaJJIEKUT 3anucaTh uHdopManuo ob 00-
CTOSATEIECTBAX 3aBEPIIEHUS] ITOPOXKIEHHOTO IIPOIECCa, KOTOPOTO BBI3OB
«JTOKJIAJICS»; U Kyda, CIPAIIUBACTCS, sIIPY 3alMCHIBATH 3Ty WHMOOpPMA-
U0, ecJI status «yKa3bIBaeT», KAK FOBOPST IIPOIPAMMUCTBI, «KY/1a-TO
B Adpuky»?

Ecin 0b1 dyukius wait Oburta OMOJIMOTEYHOI, MpOrpamMMa, CKOpee
BCero, «yraJjiay Obl IPU TAKOM OOpaIlleHNN K Heli, HO TOCKOJIbKY wait —
39TO CUCTEMHBII BHI30B, HUKAKOW BUJIMMOII aBapUU HE ITPOUIOMJIET: s1JIPO
[IPOBEPUT BAJIUIHOCTDH MEPEJAHHOTO €My aJipeca, yOeamTcs, ITO aipec
HeBaJIUIECH, U HEMeJJICHHO BEPHET yIIpaBJIeHUEe BbI3BaBIIEMY IIPOLECCY;
caM BBI30B IIpU 3TOM BEPHET CaKpPaMeHTAJIbHYIO -1, a 3HAUYeHHe errno
oymer paBuo kouctanTe EFAULT. ITockombKy B mporpamme BCE 9TO He
npoBepsieTcsd (3HadeHne, BO3BPAIAEMOe BHI30BOM Wait, UrHOpUpPYyeTcs),
oHa 00 3TOoM He y3HaeT. IIpm 3TOM TOro, 4TO OT HEro OXKMIAJIOCH, Wait
He CIIeJIaeT — OH He CTaHeT HU J0KUIATHCS 3aBEPIIeHns] KAKOro-HUOYIb
73 TOPOXKIEHHBIX MTPOIECCOB, HU yOUPATh W3 CUCTEMbI IOJIYYUBIIErOCS
30MOM.

Emé «umrepecHees moydInTCs, €CiM B yKasarese status cioydaitHo
OKalKeTCsl BAJUIHBIN aJpec HEKOTOPOW 00JiacTH maMsATu. B aToM ciry-
Jae (pparMeHT MpOorpaMMbl, COJEpPXKaIluil BBI30B wait, Oyjger paborarhb
B TOYHOCTH TaK, KaK OT HEro OXKHJaJoCh, HO IJIe-TO OKaXKyTCsd HCIIOp-
9eHBbI COBEPIIIEHHO HE OTHOCHAIINECH K JejIy derbipe baiita. Kak u xorma
3TO IPOABUTCA — IIpeJyrajiaTb HeBO3MOXKHO, KaK U HaliTH B IIporpaMMe
OIMMOKY TaKOTO POIA.

UcnpaBurh <«KOCSIK» OYE€Hb IPOCTO: MEPEMEHHYIO status ciemyer
OINMCHIBATH He KaK yKa3arejib, a KaK OOBIYHYIO IIePEeMEeHHYIO Tuila, int
(6e3 Besakoit 3BE310uKM!), HY a BBI30B JejIaTh Tak: wait (&status).

5.14. Hanpumep, Tak:

do {
p = wait4(-1, NULL, WNOHANG, NULL);
} while(p > 0);
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6.01.B «ip-agpecax» 198.260.101.15 u 100.200.300.400 mpu-
CYTCTBYIOT <«Oa#Tbl», mpeBbImalonme 255, Tak 9TO 3TO Ha CAMOM
neite HUKakne He ip-agpeca. C oCTaJbHBIMU MPUBEAEHHBIMA aJpecaMu
BCE B IOPsiJIKe; XOTsI HEKOTOPbIE M3 HHUX OTHOCITCS K CIEIUAJIbHBIM
00JIACTSIM W HEe MOTYT UCIOIH30BATHCSA OOBITHBIM CIIOCOOOM, OHU BCE 2Ke
aBjsiored  ip-agpecamu. 6.02.a) 255.255.255.0; b) 255.255.0.0;
C) 255.0.0.0; d) 255.255.255.255; e) 255.255.255.252;
f) 255.255.255.128; g) 255.255.254.0; L) 255.255.240.0.
6.03. /12. 6.04.195.42.170.129/32, 195.42.170.128/31.../25,
195.42.170.0/24,/23, 195.42.168.0/22,/21, 195.42.160.0/20,/19,
195.42.128.0/18,/17, 195.42.0.0/16,/15, 195.40.0.0/14,/13,
195.32.0.0/12,/11, 195.0.0.0/10../8, 194.0.0.0/7,
192.0.0.0/6../2,128.0.0.0/1.

7.01. 0, 100, 200, 300, -100, -200, -300. 7.02. 150, 225, 225; 175,
175, 250; 150, 150, 250; 150, 250, 250. 7.03. Koneuno, ciiomaercs. B ca-
MOM JieJie, IIyCTh IIePBbIi IIPOIiecC BLITOJIHUII IEPBYIO CTPOKY IIPOIIe Ly Pbl
enter_section B eé «HOBOM Bapuanrte» (who_waits = 0;), mocje 4ero
y HEro NCTEK KBaHT BpeMeHH. [loka IIepBEIN MpoIlecC HAXOMUTCA B Ode-
pe/in Ha BBIIOJIHEHUE, BTOPOI IIPOIECC 10OUpAeTCs [0 CBOEH IPOIe/Ly-
pbl enter_section, npoxoauT eé BCIO (IIPU 9TOM IMKJI OXKUJIAHUS, KAK
MOKHO JIETKO 3aMETHUTD, BBIIIOJIHATHCS HE OyJIeT, Be/ib HEePBbIN [IPOIECce
He ycCIleJ 3aHECTH eMHUIy B interested[0]) w HauwHaeT BBIOIHEHHE
KPUTHUYECKOI CeKINH, IJie y Hero, B CBOIO 04Yepe/Ib, UCTeKaeT KBaHT Bpe-
MeHH. MesKIy TeM IepBBII IIpOIeCC IMOJIydaeT OdepeTHOU KBAaHT, IPO-
XOJUT OCTaBIIYIOCA YaCThb IIPOIEAYypPbl, U 3JIeCb HUKJI OXKHJIaHUA TOXKe
HEe BBIIOJIHAETCH, BeJb B IEePEMEHHYIO Who_waits BTOPOIl IIpoIecC yKe
3anéc ejuauily. B pesynbrare oba 1porecca OKa3bIBAIOTCS B CBOUX KPH-
TUYECKUX CEKIUAX OJJHOBPEMEHHO.

8.01. Tpu: read, write m _exit. 8.02. _exit juia BeIXO#A. 8.03.
free. 8.04. malloc. 8.05. 2048 GaiiT (srueex). 8.06. 32768 (21°) Gaiir.
8.07. 2048 oGaiir.

10.07. sun 10.10. first 10.13. horse
venus 50 third wolf 60
venus 800 result = (14 ; 3) monkey
moon fourth
earth 850 second
venus 1000
moon
moon
1856 850
moon

moon
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10.15. template <class T> 10.16. template <class T>

void swap3(T &x, T &y, T &z) T get_and_zero(T& m)
{ {

T t; T t(m);

t = x; m = 0;

X =7; return t;

y =2z }

z =t
}

11.17. ins_one(L, E, [EIL]).

ins_one([H|IL], X, [HIR]) :- ins_one(L, X, R).
11.26.1ist char # char # bool # num.
11.27. KoHCTpyKTOp KOpTexKa (3alsrast) — IPaBOACCOIUATUBEH, T. €. Pa-
boTaer crpaBa HaJeBO; mHade rosopsa, (r, y, z, t) ecTb TO XKe camoe,
aro (x, (y, (z, t))).Bupodewm, BioKeHHbIE KOPTEXKY, TIOIOOHBIE TEM,
9TO BO3HUKJIA B OTBET HA TPEThE U3 BBEJEHHDBIX BBIPAXKEHUI, HUKAKOTO
[IPAKTUYIECKOI'O CMBIC/IA HE UMEIOT U MOT'YT IIPUBECTH TOJHKO K BO3HUK-
HOBEHUIO JIUITHEH [IyTAHWUIIGI, B MIPUBEAEHHOM [IPAMEPE MbI 3arHAJIA UH-
TEPIPETaTOP B yTOJI, HO JIyUIlle TaK HE JeIaTh.
11.28. num # num # num -> list(num).
11.29. Hanpumep, Tak:

dec MakeSeq : num # num # num -> list(num);
--- MakeSeq(x, y, d) <=
if x > y then [] else x :: MakeSeq(x+d, y, d);

dec Twist : list(alpha) # list(alpha) -> list(alpha);
--- Twist(_, [1) <= [1;

--- Twist([], ) <= [1;

-—- Twist(x :: t1, y :: t2) <= x :: y :: Twist(tl, t2);

11.31.[1, 4, 7, 10, 13, 16, 19, 22, 25, 28]; cumucoxk lst — 310
Geckoneunas (1) apudmerndyeckas IPOrpeccus ¢ IEPBBIM JIEMEHTOM 1 u
Pa3HOCTHIO 3.

11.32. 31ech BO3MOXKHBI BADUAHTHI, HAIIPUMED:

dec DropElC : num -> list(alpha) -> list(alpha);
--- DropElC 0 <= \ x => x;
--- DropElC k <=\ [1 => [1 | (_ :: tail) => DropElC (k-1) tail;

(manomuum, yro \ B Xoylie 03HAYaer TO ¥Ke, YTO U CJI0BO lambda).



I'NIABHBIE CIIOHCOPHI
ITPOEKTA

CNUCOK HAUDONEE KPYNHBLT
noAHCEPMBO6AHUL

I: 214999, Nikolay Ksenev
II: 65536, unDEFER

I1I: 60000, arnorumro
IV: 53500, anorumro
V: 45763, anonummo
VI 41500, anorumio

VII: 32767, Imutrpuit HypmuciamoB
VIII: 29855, AaTon XBaH
IX: 29592, anorumro
X: 25600, KoBpuruna Imutpuii AHaTojabeBu4d
XI: 25000, sadsnake
XII: 24344, anorummo
XIII: 21600, anorumro

XIV: 21048, 0s80
XV: 20079, anonumro

XVI: 19901, 3aBopun AjnekcaHap

XVII: 19723, Makcum Puiunmnos

XVIII: 18712, IlTep Apcenuii BiaagumupoBuya
XIX: 16384, anorumHo
XX: 16000, Coupumonos Cepreit BauecsiaBoBuy
XXTI: 15001, Ausa «canja» P.

XXII: 15000, arorummo
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