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BBegeHue B npogpeccuio

JAIIAYH W ITHO/Ibl

JIroboe wmcmonb3oBaHMEe [JAaHHOrO ailla O3HAYAET Ba-
IIe CoIjlacMe C YCJIOBHSIMHM JIMIEH3UH (CM. CJIe. CTP.)
Tekcr B ganHHOM hailjie MOJHOCTBIO COOTBETCTBYET II€-
YaTHON BEPCUM KHHUIU. ODJIEKTPOHHbIE BEPCHU 3TOH U
APYTMX KHHUI aBTOpa Bbl MOXKETE IIOJIy4uTb Ha caiire
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IIVBJINMYHAL JINITEH3M A

Co6opuuk 3agad Anapess Bukroposuua Cronsposa «IIporpammupoBanue: BBeaeHUE B
npodeccuio. 3ajlaun U ITIONAbI», paHee nybsukoBasmuiicss B usgaresscrse MAKC Ilpecc
B 2022 r., HasbiBaeMblil gasee «IIpomsBenenmem», 3amuinén QefCTBYIONMM POCCUHCKUM H
MeXK Iy HapOJHBIM aBTOPCKO-IIPaBOBBIM 3aKOHOJATEIbLCTBOM. Bce mpasa na Ilpoussenenne,
peayCMOTPEHHBIE 3aKOHOM, KaK UMYIIECTBEHHBIE, TAK U HEMMYIeCTBEHHbIE, IIPUHAIJIEXKAT
ero aBTopy.

Hacrosiimast JInnensusi ycraHaBJIHMBaeT CIOCOOBI MCIIOJIL30BAHUS 3JIEKTPOHHON BepCHU
IIponssesnenusi, mpaBo Ha KOTOPBIE MIPEJIOCTABIEHO aBTOPOM H IIPaBoobJiafaTesleM HeOrpa-
HUYEHHOMY KPYTY JIULI, IPYU YCIOBUU 6E30rOBOPOYHOIO IPUHATUS STUMH JHIAMHI BCEX YCJIO-
Buit ganuoit Jlunensuu. Jlro6oe ncnonbsosanue Ilpousseenusi, He COOTBETCTBYIOIIEE YCIIO-
BUsIM JaHHO# JIuneHuu, a paBHO U ucnojib3oBanue I1ponsBeeHus JIUIAMH, HE COTVIACHBIMHU
C yCJIOBUSIMHU .J-II/ILLQH:SI/II/I7 BO3MOX>KHO TOJIBKO IIPU HAJIMYUU IIMCBbMEHHOI'O pa3pelieHus aBTopa
¥ IpaBOOO6IaIaTesNs, & IPU OTCYTCTBUU TaKOTO pPa3pPEIleHHs] sIBJISETCS MPOTUBO3aKOHHbBIM
U [pec/IeyeTcsl B paMKax I'PayKJIaHCKOro, aJIMHHUCTPATUBHOIO U YTOJOBHOIO IpaBa.

ABTOp U 1paBoob6aLaTe/b HACTOALUM PA3PeLIaeT CJIeLyOIUe BIAbI NUCIOIb30BAHUS
JaHHOTO (hbaiijia, sIBISIONIErOCs JIEKTPOHHBIM IIpeacTaBieHneM Ilpoussenenusi, 6e3 yBegom-
JieHns1 npaBoobiiaaTesisi 1 6e3 BBIILIATHI aBTOPCKOIO BO3HAIDAXKIEHUS:

1) Bocupousseznenue Ilponssenenus: (IIOJHOCTBIO MM YaCTHUYHO) Ha Oymare IyTéM pacie-
YaTKHU C TOMOIIIBIO HPI/IHTepa B OJJTHOM 3K3eMnHﬂpe JJIA y}IOBJ‘IeTBOpeHHﬂ JIMYHBIX 6BITO—
BBIX UJIM y4eOHBIX NOoTpebHOCTEl, 6e3 IpaBa nepeiadn BOCIPOU3BEEHHOTO SK3EMILIAPa
JPYTHM JIUIAM;

2) KONMpOBaHME M PaCIHpOCTPaHEHMEe JaHHOro (aiijia B 3JIEKTPOHHOM BHUJE, B TOM UHUCIE
myTEéM 3anucy Ha (PU3HYECKHE HOCUTEJHU U IyTEM Iepeladd 10 KOMIBIOTEPHBIM CETSM,
¢ cobsosenueM cieayomux ycsaosuit: (1) Bce BocmpousBeAéHHbIE U NlepeiaBaeMble
JIIOOBIM JINIIAM 9K3eMIUIAPBI daiijia siBJSIIOTCS TOYHBIMU KOIIUSIMU OPUTUHAJb-
Horo daiina B dopmare PDF, npu konupoBaHnu He NPOU3BOAUTCS HUKAKUX HU3bITHUH,
COKpaIlleHUi, JOIOJHEHNM, UCKayKeHUM U JIIOOBIX JAPYIUX U3MEHEHHN, BKJIIOYasl U3Me-
nenue dopmara npejcrasienus daiina; (2) pacnpocTpaHeHne M Iepejada KO
APYTUM JIMLAM [POU3BOJUTCS HUCKJIIOYUTEJIBHO becnaamHo, TO €CThb IIPpU Me-
penade He B3MMAaeTCsl HUKAKOe BO3HArpak/JieHue HHM B KakKoil dopme, B TOM
quciie B popMe MPOCMOTPaA PeKJiaMmbl, B (OpMe IJIaThl 3a HOCHTEJIb WM 3a CaM aKT
KOMMPOBaHUs U Ilepeladu, Jarke eCJId TaKasl I1J1aTa OKa3bIBAE€TCsl 3HAUYUTEJbHO MEHBIIEe
dakTHUIECKONH CTOMMOCTH MU ce6eCTOMMOCTU HOCHUTEJIsI, aKTa KOIUPOBAHUS U T.II.

JIio6ble apyrue crocobbl pacHpoCTpPaHEHHs JAHHOIO baifyia NpU OTCYTCTBUU MUCHMEHHO-
ro paspellleHusl aBTOpa 3allpelieHbl. B 4acTHOCTH, 3alpeliaeTcs: BHECEHUE KaKUX-JIu6o
U3MEHEHUH B JaHHbIA daill, co3jaHne U paclHpOCTPaHEHHE HCKAXKEHHBIX 9K3EMILISPOB, B
TOM YHCJIE YKIEMILISIPOB, COJIEPXKAIUX KaKYyI0-JIM00 YacTh IMPOU3BEJEHHSI; PACIPOCTPAHE-
nue pan”oro ¢daitsa B Cern MuTepHeT 4Yepes BeG-caliThl, OKA3bIBAIONINE IIJIATHBIE YCJIYTH,
uepes caliTbl KOMMEPYECKUX KOMIIAHUN M MHIUBU/ya bHBIX HpeAlpuHuMaTeseil (BKIodas
daityioobmennbie u J1I06bIe Apyrue cepsBuchl, opranusosannbvie B Ceru Unrepuer kommep-
YeCKUMM KOMIIAHUSIMU, B TOM 4ucJie GeClIaTHBIE), a TaKrKe depes3 calThbl, coaep>Kaliye
pekJgaMy Jir0o60oro poza; npojaxka u obMeH (bU3MIECKUX HOCHUTENEH, COMeprKaInuX JaH-
HBII daiis, Jarke ecin BO3HArPaXkJeHHe 3HAYUTEJIbHO MEHbINE ce6EeCTOMMOCTUH HOCHUTEJIS;
BKJIIOUEeHHE AaHHoro daiia B cocTaB KaKuUx-Au60 MHGMOPMAIMOHHBIX U UHBIX MPOJYKTOB;
pacnpocTpaHnenue gaHHoro dailyia B cocraBe Kakoi-ubo MIATHONW YCJIyTU WM B JIOIOJIHE-
HHe K Takoi ycuyre. C npyroil croponsl, paspeuiaercs: gapenue (6ecriaTHasi mepejada)
HOCHUTeNEeH, coaepyKalux JaHHbIN daiiy, 6ecriaTHas 3anuch JaHHOTO (baiijia Ha HOCUTENH,
MPUHAJIEXKAINE JAPYTUM IOJIbB30BATEsIM, PACHpPOCTPaHEHHe JaHHOro daiisa depes Gec-
mJIaTHBIE JeleHTpaan3oBanuble daiinoobmennbie P2P-cetu u 1. 1. CchbUIKM HA 9K3EMILIAD
daiisia, pacroJio>keHHbI Ha OULIHAJIBLHOM caiiTe aBTOpa, pa3pelleHbl 6e3 orpaHuYeHUil.

A. B. CroasipoB 3anpewaem Poccuiickomy aBTOpCKOMY OGIIeCTBY U JIIOGBIM
JAPYr¥M OpPraHU3anusiM IPOM3BOAUTH JIIOGOro poaa JIMLEH3MPOBaHUE JIIOObIX €ro
IIPOU3BEAEHUN M OCYILIECTBJISTH B MHTEPECAaX aBTOPAa KaKy¥o Gbl TO HU ObIJIO MHYIO
CBSI3aHHYIO C aBTOPCKHMMU IIpaBaMHU JesIT€JIbHOCTb Ge3 ero NnucbMeHHOr'o paspe-
LIEeHUs.
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Ot aBTOpa

Bei sepxkure B pyKax 3aJIaUHUK B IOJJIEP:KKY KypCa U3ydeHUs [1pO-
rpaMMUPOBaHUsI, U3JI0KEHHOI'O B Moeil Kaure «IIporpamMmMupoBanue: BBe-
JeHne B Ipodeccuios; 3TOT (PakT JOBOJILHO IpUMedaTesIeH caM 1o cebe,
[TOCKOJIbKY M3HAYAJIBHO 51 COBEPIINEHHO HE IIAHUPOBAJI HUKAKUX 3a/at-
HUKOB U BoOOmIe 3asad. Cam s, u3ydasi NpoOrpaMMHUpPOBAHUE B Hadase
1990-x, HUKOT/1a HE HYKJIAJICI B TOM, ITOOBI KTO-TO CTABUJI MHE 33241
WK TIOJCKA3bIBAJI ITIO/BI; HAIIPOTUB, e, YTO OBl TAKOIO eIé 3ampo-
rPaMMUDPOBATh, Y MeHs Beeria ObLIo (1 10 CUX 10D €CTh) HAMHOTO 0O0JIb-
e, YeM MMeeTcs Ha 9TO BpeMenu. [Ipu3Haioch, st IpemubM 1e10M OBbLT
YBEpEH, 9TO 3TO y BCEX TaK, & y KOro He TaK, T€ MOIO KHUXKKY YNTATh He
CTaHYT; HO 4 OHH/I6&J'ICH.

WMurepecoBarhest, KaK TaM HACYET 3384 «JIJIs 3aKPEILJIEHUs] MaTepPU-
ajlay WIA «JJjisi CAMOIIPOBEPKMU», IyDJIMKA HAJYaja Cpa3y IOCJE BBIXOIA
IIepBOTO TOMA TIEPBOTO M3daHnsa «BBenerus B mpodeccuios. Konearo, mo-
Hadajy s KPEIuJICs, OTOMBAJICS, JEPKAJ MaPKy U BCE TAKOE IIpovee, HO B
KaKO1-TO MOMEHT MOIO OOOPOHY BCE-TaKU IIPOPBaJIH. B KOHIlE KOHIIOB, 11O
GoJIbIIIEll YAaCTH MaTepuaJia KHUTY sI TaK WJIM WHa4Ye BEJ UM CEMUHAPHI,
WM YACTHBIE YPOKHU, M y MEHs, €CTECTBEHHO, yCIIeJI HAKOIMThHCS 3aITac
HapabOTAHHBIX 3329, 3aaHUI U MPOYUX 3aMOPOUYEK; IMoYeMy OBl BCeM
9TUM 10O0POM HE TOJEUTHCS C IyOJIMKOI, Pa3 y2K TaK XOTHT.

Ectb TONBKO OfHa OYeHb BarKHAs BEIlb, KOTOPYIO s XOTEJ ObI 03BY-
YUTh, IIPEXKJie 9eM Bbl IIPUMETECh 33 COOpAHHBIE B ITON KHUXKKE 3312~
qu. Eciim y Bac BO3HUKJIA uesi, KOTOPYIO XOYETCS Peain30BaTh
B BHJe NpOrpaMMbl — HEMEJIEHHO OpocaiiTe 3a/JaYHUK, XOTb
9TOT, XOThb JIIO0OOIi Apyroii, M BOILJIOIANTE CBOIO HUJEI0. TOJKY
oT 3TOoro Oy/eT 3aBesoMO Ooibitie. BoobIme yunThes mporpaMMUpPOBaTh
HaMHOrO 3 eKTUBHEe, KOIja Bbl 3aCTaBJisieTe KOMIIBIOTED JIEIaTh TO,
9ero OT Hero XOTUTE CaMMU, & He TO, YTO BaM IIPEJIICAaHO KaKUM-HUOYIb
ouepeaHbIM 1006phIM asiaeii. He GecriokoiiTech, paboTa Ha, MINOTOB-3aKa3-
9UKOB OT BaC HUKY/Ia HE JIEHETCsH, BCE BIEPEIH; TAK UTO, ITOKA €CTh BO3-
MOKHOCTD, 3aHUMANTECh MPOrPAMMHUPOBAHIUEM KAaK MCKYCCTBOM, & IIPO-
rpaMMHUPOBAHNE KaK PEMECJIO IIYCTh IOKA II0JI0XK/IET.

CkazaHHOe, BIIpOYEM, HE OTHOCUTCS K 3aJ[a4aM B IOJJIEPXKKY IIePBOii
(BBOmHOI) wacTu «Beegenus B mpodeccuio», rie B OCHOBHOM MaTeMaTH-
Ka; 33/1a491, He IIPE/ITOJIAraoNIIe HATNCAHUS IIPOIPAMM, BCTPEYAIOTCS U
B [IDYTUX YaCTHAX, HO TAKOTO TYT, IIPSIMO CKAXKEM, HEMHOTO.

Crount cKa3aTh HECKOJIBKO CJIOB O TOM, KaK MOJb30BATHCSI ITON KHUK-
Koii. B Tekcre 3ajladHNKa BCTPEUYAIOTCS CCHLIKM Ha «IJIABBI» M <«I1apa-
rpadbli»; BO BCEX TAKHUX CJIydasiX UMETCS B BUIY IVIABBI M Iaparpadbl
TpéxToMHnKa «IIporpammupoBanue: BBefeHnE B POGECCUIO», B TOI UX
HyMepanu, KOTOpasi CJI0XKMJIACh BO BTOpOM wm3manmu. K coxajeHuio,
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HyMepanus iaB u naparpados nepBoro usganust (Toro, B KOTOpOM Obl-
JIO YETBIPE TOMA) HECKOJIBKO OTJIMYaeTcd. BIpodeM, 3aJa4HuK MOXKHO
WCITOJIb30BATh W C MEPBBIM U3JAHWEM TOXKE, HANTH HYXKHBI maparpad
OOBIYHO HE TaK CJI0YKHO, & €CJIU COBCEM HE TI0JIyIAeTCsI — BOCHOJIB3YHTECh
9JIEKTPOHHON Bepcueit Broporo uananusi. Kak MOXKHO 3aMETUTH U3 OTJIaB-
JIEHUS, 33/JA9HAK CHAOXKEH PyOpUKaAMU «yKa3aHUA» U «OTBeThl». CKaxKy
cpa3y, OTBeTaMU CHaDXKEHBbI BCe 3aJ1a4M, KPOMeE TeX, KOTOPhIe IOopa-
3yMEBAIOT HAIMKMCAHWE MMPOrPaMMbl WK €€ (DparMeHTa; PereHne TaKuX
38189 MO MOHATHBIM MPUIMHAM BCE PABHO HEBO3MOXKHO «CBEPHUTH C OT-
BETOM», & IPOBEPUTH, IPABUJIBHO BbI BCE CJIeJIAIN UJIH HET, IPOIIe Oy1er
OOBIYHBIM TECTUPOBAHWEM HANMCAHHOW nporpammbl. s mMHOrmx (Ho,
ONSATH K€, HE BCEX) 3a/1a4 B pasjiesie «YKa3aHus» MOXKHO HANTH JOIO0JI-
HUTEJbHBIE MMOJICKAa3KN. VHOT A TOJACKA3KY CO/IEPIKATCS TIPSIMO B TEKCTE
3a/la9u — ITO O3HAYAET, UYTO MHE KAaK ABTOPY 3aJadHUKA ITOKA3AJIOCh
6GECCMBICJIEHHBIM TPATUTh BPEMsT YUTATEJsI HA CAMOCTOSTENbHBIN TOUCK
HY?KHO# HHMOPMAIY WIIA HYKHOTO MTOJIX0/1a; HO €CJIH HOJICKA3Ka, BhIHE-
CeHa B pasfies yKas3aHWii, TO CHadaJa CTOUT HOIMPOOOBATh 0060HTUCH Ge3
HEE, 9TO MOXKET OKa3aThCs IM0je3HO. 1loickasky, BIpoyeM, CTOUT IIPO-
9ATATh, JTaXKe €CJIM BbI yXKe PEIIMIN 33JIa9y — MOXKET OKa3aThCs, UTO
peIuTh €€ MOXKHO IPOIIE WA B KAKOM-HUOYIb CMBICJIE «IIPABUIHLHEEY.

Hy u em@é omua MOMEHT, KOTODBI, BO3MOYKHO, pPa3odapyer MOHUX
KOJLJIer-penoyiaBareseii. BoabImMHCTBO COOPHUKOB 3a/a4, KAKOMY Obl
[peJIMeTy UX HH ITOCBSIIIAJIN, BKJIIOUYAIT OIPDOMHBIE MaCCHBBI BCEBO3-
MOXKHBIX IIPUMEPOB, 9aCTO OMHOTHITHBIX, UTO MO3BOJISIET OPraHU30BaTh
paboTy B Kjacce WM ayIUTOPHUH, IPEiaras MOIOMEeIHBIM OIHY 3aJaTy
3a JPYroil JI0 IOJHOIO «OCBOEHHsI» (B JEHCTBUTENHHOCTU TYT ObLIO ObI
YMECTHO COBCEM J[PYIO€e CJI0BO) OYePEIHOM TeMBI, a IIOTOM €Ilé U [IPOoBe-
CTH KOHTPOJIBHYIO paboTy, UCIIO/Ib3Ysl TOT Ke 3aJJa9HUK. ¥ Bbl, HA TaKOe
MeHsI He XBATHUJIO, JIa IPOCTAT MEHsI T€, KTO 9ero-TO MOJ00HOTO OXKUJIA.
COOpHUK yIIparXHEeHWiT, KOTOPBI BbI JIEPKUTE B PyKaX, PACCIUTAH HA
9€JI0BEKA, OCBAUBAIOIIETO IIPEIMET CAMOCTOSTEIBHO B TOPIOM OIUHOYE-
CTBe, «3AIllACHBIX» U MOXOXKUX JPYT HA JPyra 33Ja4 TYT, 32 HeOOIbITNMA
UCKJIIOUEHUSIMU, HET.

Kaxk 00b14HO, s1 X0Tes ObI BOCIIOJIB30BATHCS BO3MOYKHOCTHIO U 1100JIa-
rOJIApUTh BCEX TEX, KTO CBOMMHU IIOXKEPTBOBAHUSMU CHEIAJ BO3MOXKHOM
MOIO paboTy HaJ 9THM NPOeKTOoM. HuKe mpUBOIUTCS CIIUCOK JOHIUTO-
POB, HOAIEPXKABIINX IPOEKT co3aanus KHurn «IIporpaMmuposanue: BBe-
nenue B 1podeccuio» B X0Je HOArOTOBKH JIBYyX [EPBbIX U3AaHuii (Kpome
[OXKEJIABIINX COXPAHUTH AHOHUMHOCTB ):

Gremlin, Grigoriy Kraynov, Illep Apcennii Baagumuposuu, Tapanos Bacummnit,
Cepreit Ceruenkos, Basepus [Ilakupssinosa, Karepuna IMankuna, Unbs Jlobanos,
Crozana Tepnopanze, Usanosa Okcana, Kynukosa FOuust,

Cokonos Kupunn Biaagumuposud, jeckep, Kynésa Auna Cepreesua,
EpmakoBa Mapuna Asiekcanaposna, Ilepesenennes Makcum OuieroBud,



Kocrapes lBan Cepreesuu, Jounos Esrenwnii, Oner ®@paniryzos, Crenan X0oJIONKUH,
ITonnos Aprém Cepreesuu, Anekcanap Boeikos, Bemo6opomos 1. B., Kum Makcuwm,
artyrian, Urops Qubman, Mmomkun Hukura, Kanscun Cepreii AjsiekcanpoBud,

Egrennit 3emios, [lIpamos I'eopruit, Baiagumup Jlazapes, eupharina, Hukousait Koposes,
Topomesckuit Anekceit Banepsesuu, Jlemenkos [I. 1., Forester, say42, Aus «canja» @.,
Cepreit, big_fellow, Bonkanos Jdmurpuii FOpbesuyu, Taneuka,
Tareana *Vikora’ Annarosa, Bensies Anppeii, Jlomkunnot (Anekcanap u Jdapbs),
Kupniin Anekcees, kopish32, Exkarepuna I'maskosa, Ozner «burunduk3» JaBbaos,
Hmurpuit Kpou6epr, yobibyte, Muxaun Arpanosckuii, Anekcanap Ilenesnés,
G.Nerc=Y.uR, Bacusuit Aprembes, Cmupnosn denuc, Pavel Korzhenko,
Pycnan Crenanenko, Tepemko I'puropnit FOpresnu 15e65d3d, Lothlorien, vasiliandets,
Makcum @usunmnos, ['1ie6 Ceménos, Ilasen, unDEFER, kilolife, Ap6uues,
Psabunun Cepreit Anaronbesud, Nikolay Ksenev, Kyunn Banum, Mapus Tpodumosa,
igneus, Anekcangp Yepuos, Roman Kurynin, Biacos Auapeii,
Hepraués Bopuc HukosaeBuu, Astekceit AsnekceeBud, ['eopruit MomkuH,
Baagumup Pynkwuit, ®enynos Poman Cepreesuy, [llanpun lenuc,
ITandépos Auron Anekcanaposuu, 0s80, 3y6kos BaH,

Apxunenko Koncraurun Buanumuposu4, Acupsin Asiekcanap, Imurpuit C. I'ycbkos,
Toiirunbaun Bnagucaas, Masutacu, D.A.X., Karanos Buiaaucinas, Anacracuss Hazaposa,
T'ena Ban EBrenbesud, Jlunapa Anpuiosa, Asekcanap, izin, Hukomnait ITogonus,
IOnusa Kopyxosa, Kysbmenkosa Esrenusi Anaronsesna, Cepreit «GDM» Banos,
Anppeit Illectumepos, vap, I'panuanosa Tarbana FOpbeBHa,

Mewnbmos FOpuit Hukosaesud, nvasil, B. Kpacubix, Orpoiskos Cranucias AHATOJILEBUY,

Bysos denuc Hukosiaesuu, capgelka, Boskosuu Makcum Cepreesuu,
Buagumup Epmosnienko, I'opsiuas Mnona Bnagumuposna, ITonsikoBa Mpnna Hukonaesna,
Anron XBan, Usan K., Canbaukos Ajexkceii, [lleciasckuiit Anekceit Binagumuposnd,
Bonorapes Poman Esrenvesuu, Koncrantun I'maskos, Cepreit Yepeskos,

Aunppeit JInrsunos, Ily6un M. B., Coinenko Ausekceit, Hukonait Kypro,
Kospurun Jmurpuii Anaronbesnd, Auapeit Kabanen, FOpuit Ckypckuii,
Hmurpuit Bensies, Bapanos Buranuii, Hosukos Cepreii Muxaiinosu4a, maxon86,
mishamm, Cnupugonos Cepreit Bauecinasosuu, Cepreit Hepeskos, Kupuian ®@uinartos,
Yanusirun Angpeii, Bukrop Hukosaesuu Ocrpoyxos, Hukousait Borganos, Baes Aulen,
Ilnockos Anekcannp, Cepreii Marsees a.k.a. stargrave, WUnbs, aykar, Oner BapryHos,
micky madfree, Anexceit Kypoukun aka kaa37, Huxosnait Cmosnun, I, JDZab,
Kpasuuk Poman, Amurpnuit Maunes, bergentroll, Usan A. ®posnos, Anekcanap Yamu,
Mycaumos 4. B., Sedar, Makcum Canosuukos, fkosises C. ., Pycram Kanbipos,
Ha6ues Mapar, ITokposckuit Jmurpuit Esrenbesud, 3aBopun AjieKcanip,
ITaBnoues Cepreii FOpresuu, Pycram FOcynos, Noko Anna, Auzapeit Boponos,
JIucuna Biaamumup, Anekceit Kosypa, Yaiika Jleouns Hukonaesnd, Kopobaus murpuii,
Aunekceit Bepecos, suhorez, Osnbra Cepreesua llayn, Bo6opsikun Cepreit Baagumuposud,
Outoxtonos Buagumup, Anekcanap Cmupaunkuii, Makcum Kiioukos, Auucumos Cepreii,
Baaum Bagumosuu Yemonypos, rumiantcev, babera, Aprém Koporuenxko,
Esrennii Illeskynos, Anekcanap Cmupnunkuit, Aprém Illyros, Sacee 3aypbek,
Konstantin Slobodnyuk, Yan Zaripov, Buranuit Boapenkos, Asiekcanap Cepruenko,
Hennc Kysaxos, Ilymucrsriii Illmens, Cepreit Cnusax, suuuumcaa, arapus,
Bastepuii Daitnysinnn, Anekcannp Maxaes (mankms), VD, A. B. Jluxa4és, Col Kurtz,
Espanka, Imurpuit Cepreesuu X., Anaronuit KamuarHos,

Tabakaes Esrennii Bnagumuposuu, Asnekcanap Tpomenkos, Masrora Anapeit,

Copoxun Angpeit, Bypkun WUsan, Anexkcanap Jlorynos, moya_ bbf3, Vilnur _Sh,

Kunnuc Anekcangp, Oleg G. Geier, Baagnmup Hcaes (fBSD),
Dunumonos Cepreit Bnagumuposu4y, vsudakou, AniMath, Tanusios Esreunnii,
Bopob6rés B. C., mochalov, Kamuarckas LUG, Jlorunos Cepreit Biagumuposud,
Yucrsikos Aprém Auapeesnd, A&A Cynumossl, denucos denuc FOpbesuy,
Cyrynos Anapeit Muxaiinosuu, kuddai, Ozepunkuit Anekceit Binagumuposny, alexz,
Baagumup Lo, Baagumup Bepaosmukos, Cepreii JImurpudeHko,
Nsannos Hauun Uropesud, 3ameicaos . A., Bragumup Xassamun,
Maxcum Kapaces (begs), ErraticLunatic, A. E. Aprembes, FriendlyElk, Anekceit Cnaciok,
Amnnpuescknit Koncrantun Annpeesud, Cykaués Buaaucias BsiueciiaBoBud,
Aprém Abpamos, maxon86, Cokosios IlaBen Auppeesuu, Anekceit H, Hukura ['ynsies,
Bogtons Esrenuii, rebus  x, Paunnckuit Makcum IOpbesu,
Mesenues Auapeii Biagumuposuu, Mxkmsakos ITasen Auapeesuu, Henuc K.,
Vuuosa Haranbs Esrenbesna, Aprém 2Kusees, Jleroukuit Hukonaii Esrenbesnd,
Buramnuit Caran, Anekcanap ., UBanos IlaBes HukosaeBuy,
Poman Bukroposuu Illep6unnn, Koncrantun XomyTos, barsik, Yucrsikos Cepreii,
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Hmurpnit Hypucinamos, Esrennit lipklim Kaunmos, Azapos Baagumup,
NBanos Buranunit CepreeBuu, Buuekyes Acsan Pacynosuy, Biaagumup Baxrun,
NBannos Jdauunia Uropesuy, Cmupuos san, lexizzl9,

Connomos Autekceit Dpapuu-Bauposuu, yshawn, Asneenkos Bacuinii, Auapeii, Urops,
Henunc Hukonaesuu 2K., Aglaro, aoratos, Illapanos Kupunn Buagumuposud, Asekcanap,
Hecrepenko Baagucnas Basnepbesud, Psabunkos JIMmurpuit AjiekcaHpoBud,
Anppeit Anekcanaposud 'epman, pashak, Moposos Muxansn ITaiosuy,
Tuxonos Pycnan Biaagumuposuu, Konkun Makcum, JIAT-5891,

Esrennit @enukcosuu Habokos, Ilinornukos Cepreit, Xyases [vie6, Maxkcum Ilaranusn,
ITérp Baxapos, Muxansi, Tumodeit dybekuit, Auapeit AnaronbeBud Bopoaus, gunpi,
Benennn Anapeii, [lnakcunkas Haranus, enoelia, FOpuit Cunopos, Dizzy,
Hmurpuit Cepernn, Muxann K., ITasen Eropos, Jauunn lenenanos, dbsakonos Ouer,
Hanunos Poman Bukroposuu, le34, Koucrantun Ilnaxerka, Nnbs lenucos,
Banum Mapuenko, Paruukos Cepreii Basepresud, Unbs AsekceeBud Besioycos,
Kysemun Punar, savtog, Banees Duyaps Hakunosud, paql311, e matveev,
Edpemos Aptyp, 6parnmka, Usan Muxaitnosuu Ilyseipés, Jamezzz, Menkymsan 3aseH,
Urops Pomanosuu lynbra, Cepreit Cniusak, Bacumnmit I3106enko, sadsnake,
Urops Cepenos, Pavel Heiden, Borgan Aprembes, A6e3iana, B. M. Cornukos,
fApocaas ITogbimcknii, Auapeit Bapoiues, JInana Capresu, FOpuit T'oponuudes,
Jpoxkak AjiekcaHap

Crucok oH3UTOPOB, MOIEPKABIINX HOBOE (3JIEKTPOHHOE) u3ganue (ax-
TyaseH Ha 31 mrons 2025 r.):

Hanunn Kupees, Anekcannap Imurunep, posyx, okuznetc, Biiagucnas Beun,
IMuxosues Esrennii, Bacunuit Izro6enko, Anekcanap Xaxmosud, vostelmakh,
Crenan Kiokun, serereg, Eugene Palkowski, ITecrpuxkos Muxaun, Bragucnas FOcos,
Amnacracusi Hazaposa, Nick Anoshin, Alex Kotovsky, Asnekcanap Mopes, [Ilecrakos Erop,
Banepuit Akynenko, Anekcanap Myxkames, Mapus Tenummackasi, Makcum Kananuekaes,
Hleb, ITasen 3enos, Enumun Bacunuit Unbng, userl2, Auapeit Crossip, Idel A,
T'ne6 Xynsies, Xaauros Dabaap, Erop l'aspuiienko,

ITasen Baagnmuposna Caskun (panchous), Apcennit Ilep,

Ocpkun Anekcannp Hukosaesuu, fkymonok Cepreit, Anekcanap Konecunyenko, Ansar,
Hanuni Jlemenkos, Maxim Klochkov, Morf, Anekceit Ucmarunos, JImurpuit Makapesud,
Mmunis, Maxim Klochkov, Anekcangp Mokun, @arees JmMmurpuii,

Esrennii (dovvakkin) K., Fouer, Artem Klimov, Bapanos Buranuii, ITe-rsau, nevill,
Idel A., greatEcho, Roman Andreeff, namtyda, A. B. Irnames, nixan, Imurpuit Yepsos,
Hukoumait Kocrpomutun, Bepa Maitep, timar07, ITyseipés UBan, Jannn Knyait,
memeexpert, Imurpuit Kpoubepr, Anapeii, andry0980, Timur Demyanov, adrianopol,
Amnarouuii, Banagumup K., Bacunuit [I3i06enko, Herneraes Biagumup, Makcum JlaBpos,
Apocaas Hlansuos, Yury K., Maprapura Kapanna, Makcum Ilepesesennes,
Hmurpnit Boronun, sib_coder, Auapeit T., Tarbana Bemosa, Apucros M. C., pupiz,
andliar, Muxaunn, ¥Opuii IIlupokos, Ocbkun Anekcanap Hukosmaesud, kezhich,
Esrenunit P., Jonescku A. C., Kocrsi, voothi, Esrenuit, Vasiliy Taranov, asterite,
ITysbipés MBan MuxaisioBu4a, Poman @uiunnos, @egoro Makcum Axjpeesuu, VBan

Emé pas cnacubo BceM TeM, KTO HPHUHSI ydacTue B (DUHAHCHUPOBAHUHI

npoekTa. be3 momsitropos «BBemenus B mpodeccuio» He ObLTO ObI BOODIIE
HU B KAKOM BHJIE.
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K gactu 1 «npeaBaputejbHbIe

CBeIeHU ST »

Komangnas crpoka Unix

1.01. Mer naxogumest B qupekropun /opt/light/foo, T. e. oHa sSBJIsI-
ercs JIJIst HAC TEKYIIeil; U3BeCTHO, YTO HA OJIHOM YPOBHE C JUPEKTOpHUeit
foo maxomurcs mupekTopus bar, a B Heil ecth daiir £1.txt. Kak Oymer
BBINJISLIETh abCo/IFOTHOE M Toro daiina? Kakopo kparyaiimee omo-
cumeavroe (T.e. OTCINTHIBAEMOE OT TeKyUIeil JUPEKTOPUH) UMsI JJIst 00-
paileHusi K 3roMy aiiry?

1.02. ITosb30BaTe b A CIeIyIoue KOMaHIbL:

mkdir tetris

cp tetris.pas tetris
cd tetris

1s

Bcee komanasr orpaborasnu ycremuo. UTo HamedaTasia moce IHsis U3 HUuX !
1.03. Kakas JupekTopus CTaJia TEKYIIeil ocae KOMAaHT
cd /usr/local/bin/hunter
cd ../../1ib
cd hunter/run
€CJIM M3BECTHO, YTO BCe KOMaH[bl OTPA0OTAJIN YCIIENHO?!

1.04. Kakast tUpeKTOpust CTAHET TEKYIE, eCan JaTh KOMAHIHI

cd ..
cd ../..
cd ../john

cd work/tetris/src
cd ..
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1 BCe OHH OTPabOTAIOT YCIIEIIHO, & TeKyIel N3HAYAJIBHO ObLIa JUPEKTO-
pus /home/lizzie/work/pas/tetris?

1.05. Tlouemy B ycioBusax 3amadu 1.03 He yKa3zaHo, Kakas TUPEKTO-
pusi ObLIA TEKYIell N3HAYAIBHO?!

1.06. Yto o3HaYAIOT MpaBa JIOCTyIa K OObIIHOMY (hailry, 3aIaHHbIe
CJIEJTY FOIIMME UCIAMHE !
a) 0700 b) 0440 ¢) 0511 d) 0660 e) 0644 f) 0555

1.07*. Yro o3Ha4a0T paBa J0CTyHa K 0ObIYHOMY ailily, 3a aHHbIE
CJIEJTY FOIIMMY IUCTAME !
a) 04711 b) 06751 ¢) 02550

1.08. YTo o3HavaIoOT IpaBa JOCTyIa K JUPEKTOPUH, 33/ [aHHBIE CJIEJLY-
oMy gucyiamu’? ViMeer Jin CMBIC/T yCTAHABINBATH TAKHE [IPABa, & €CJIH
HET, TO KaKue IpaBa JOCTYIIa CJAeI0BAJIO ObI MOCTABUTH BMECTO HUX !

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

1.09*. Yro ozmadaior mpaBa JIOCTyIa K JUPEKTOPUU, 3aJaHHbIE CJIe-
AyrommMn dncaaMu?! B Kakux cUTyamusx Takue IpaBa JIOCTYIIa MOTYT
oTpeboBaThCs?

a) 01770 b) 03777

Cnepytoline 3afayum NOCBsLLEHbI CKPUMNTOBOMY MPOrpaMMmpo-
BaHWIO Ha si3blke KOMaHAHoro uHTepnperatopa (Bourne Shell);
OJ15 UX pelueHuns noTpebyetcs BrajeHue MaTeprasaom, KOTopbiIii
B KHUre 0bbsBAEH Kak «HeobsizaTenbHbili» (cm. §1.2.15') — Ha-
OpaH yMeHbLUEHHbIM LUPUPTOM U NPefBapsSeTCcs KOMMEHTapu-
em o npudnHax. MoBTOPUM 3Ty MbICIb 34€Ch: HA4YMHATL U3yYe-
HMe NporpaMMupoBaHus ¢ sidbika Bourne Shell — ngesa kpaiine
HeyAa4Hasl, MO3TOMY, €C/IN Bbl PaHbLUE HU HA KAaKUX s3blKax He
NporpaMMmMpoBau, npaeusibHee OyAeT NPONyCTUTL N CaMu 3TW
3a4a4n, N HYXHbI A0S HUX PParMeHT KHUTW, N BEPHYTLCA K
HUM NO3JHee, KOraa y Bac y>ke byAeT onbIT NporpaMMMpPOBaHus,
NycTb Jaxke HebOMbLION.

1.10. Hanummre ckpunt Ha Bourne Shell, npurumatomuii poBHO JBa
apryMeHTa KOMAHIHON CTPOKHU, KOTOPbIE JOI2KHBI OBITD IEJIBIMEI THCIa~
mu (Hazosém ux N u M). Cxpunr mo/KeH BblIaTh Ha 1nedarh M Ha-
TYpaJbHBIX YHCEJ HOJIPs/, HaYMHAs ¢ ducjaa N; 9ucia JOJKHBI ObITh
HareJYaTanbl Yepe3 mpodes, a B KOHIlE CJIeAyeT BbIIATH [I€PEBOJ, CTPOKH.
Hanpuwmep, eciin 3aganb! gncia 15 u 5, BaIll CKPUIT JO>KEH HAIEIATATh:

15 16 17 18 19

THamoMHEM, 9TO CCHUTKH 37I€Ch U Jajiee — Ha IJIABbI U maparpadbl TPEXTOMHHIKA,
«[TporpamMmmupoBanue: BBeJAEHUE B IIPOMECCUIO».
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1.11. Hanumure ckpunt Ha Bourne Shell, koropsrit Bergaér (B ommy
CTPOKY) CTOJIbKO CHMBOJIOB «@», CKOJBLKO uMeercsa (hailjioB B TEKyIIeM
KaTaJiore.

1.12. B asbike Bourne Shell coueranne cumBosioB «$*» o3HadaeT «Bce
napaMerTpbl KOMaHHONH CTPOKH, KpoMe “HysieBoro” (T.e. KpoMe MMEeHU
camoro ckpuirra). Jo6aBum K 3ToMy, 9TO KOMaH[a «date +%sS» BbIIAET
TeKyIllee BpeMs B BUJe YHCIa CEeKyHJ, npomeamunx ¢ 1 gaapa 1970 r
3Hast 9T0, HAIUIINTE CKPUIIT, KOTOPBII 3aIlyCKAET Ha BBIOJHEHUE IPO-
rpaMMmy, UMsl ¥ apryMeHTBl KOTOPOil 3aJlaHbl lapaMeTpaMy KOMaHIHOM
CTPOKH, U TIOCJIe e€ 3aBepIeHNs edaTaeT YUCI0 CEKYH PeaJbHOrO Bpe-
MEHHU, KOTOPOE HPOILJIO ¢ MOMEHTA €€ 3aIlyCKa (IIOMPEIIHOCTD B OJHY Ce-
KYHIY B JIIOOYIO CTOPOHY CUUTAEM JIOMYCTHMOI).

1.13. YcoBepiieHCTBYiITe CKPUIIT U3 MPEALIIAYIIEN 3a1a491 TaK, ITOOBI
OH 3aBepIIaJjcd C TeM Ke KOJOM, ¢ KOTOPBIM 3aBepIInach 3allyIeHHAd
UM IIPOrpaMMa.

1.14. HanmummuTe CKPUIIT, IOy IAIONTIH POBHO OJINH MApaMeTp — HMs
JUPEKTOPUN, KOTOPYIO HY?KHO CO3/IaTh; CO3/IaB €€, CKPUIIT JIOJIKEH Pa3-
MECTUTb B 9TOH IUPEKTOPUU CHMBOJIMYECKHE CCBLIKHM HA KaXKJbI U3
daitos, nMmeromuxcst B TeKyeil JUpeKTopur (3a NCKIIOYEHNEM CBeXKe-
COBJIAHHOW JIMPEKTOPHU, €CJIU OHA CO3JAHA BHYTPU TEKYIIEH), IpuIém
VMMEHa CCBLJIOK JIOJIZKHBI OBITH 00pa30BaHbl u3 cjioBa file n MOPsIIKOBO-
ro nomepa (filel, file2, ..., file124, ...). Ecau no kakum-TO npudu-
HAM JUPEKTOPUIO He yIaéTcs co31aTh (HAIPUMED, OHA yKe CYIIeCTBYeT),
CKPWIIT JO/I2KEH BBIJIATL COODIeHrne 00 ONMmOKe U 3aBEPIIUTHCs, HE CO-
3/1aBasi HOIKAKUX CCBIJIOK.

KomMmbunaTopuka

1.15. Y Ko ecTh UeThIpe BO3AYIIHLIX MIApUKa PA3HBIX IIBETOB, U
eMy XOUercsl B3sTh HEKOTODbIE M3 HUX (MM Jjaxke BCE) HA HPOLYJIKY.
CKOJIBKUME CIIOCODaMU OH MOYKET BbIOpATH IMIApPUKU, €CJIM WJITU COBCEM
6e3 MapuKoB eMy He XOUeTC?!

1.16*. YV [umbl ecTb Gesible, CHHIE, KDACHBIE U 3€JIEHBIE BO3LYIIHbBIE
MIapUKN, TPUYEM MIAPUKOB KarKJIOTO IBETA €CTh CTOJIBKO, JI0 CKOJIbKU
Huma caurarh enié He Hayumsca (MOxKere IPeNojaraTb, 9To MAPUKOB
KaXKJIOro I[BeTa eCTh CKOJIbKO yroaHo). uma xouer B34Th ¢ cOGOil Ha
IIPOTYJIKY KaKne-HIOY/Ib MAPUKH, COBCEM 0€3 IAPUKOB €My I'yJISITh CKYd-
HO, a 0OoJIbIlle TPEX MAPHUKOB OH He yuepKUT. CKOJbKUME CIIocO0aMu OH
MOXKET BBIOPATH IIApPUKU’

1.17. B 3abere y4acTBYIOT JIeCATh OET'YHOB, MIPUMEPHO PABHBIX II0
IOJI'OTOBKE, TaK YTO HUKTO HE MOXKET IIPeJICKa3aTh 3apaHee, KTO KOTO
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HO6eILI/IT. CKOIBbKIMUI Pa3HbIMU crocobamu MOI'yT pacCIpeIe/INThCA IIpU-
30BBIe MecTa”? HO,IL «IIPU3OBBIMHI» IIOJPA3YMEBAIOTCA IIE€PBbIE TPU MECTa;
C‘II/IT&fITG, YTO IMOKa3aTh COBEPIIMTEHHO OJJUHAKOBBIC PE3YJIbTATHI JIBA 66I‘y—
Ha He MOr'yT.

1.18. Ha o/IOKOHHUKE CTOAT KYBIITUH, TOPIIOK C KAKTYCOM, CTATyIT-
K& W JIBE COBEPINEHHO OnnHAKOBBIE dapdopoBbie Ba3bl. CKOJIBKAMA OT-
JITYUMBIME JIPYT OT JIPYTa CII0COOAMU MOXKHO STHU IIPEIMETHI BHICTPOUTH
B OJIVH PsAJL!

1.19. ¥V komaHInpa eCTh JB€ CUTHAJBHBIE DAKETHHUIIBI, & TAKXKE 3€-
JIéHBIE, KpacHble U Oejible pakeThbl. CKOJBKO OH MOXKET I0JIaTh Pa3HBIX
CHATHAJIOB, €CJIN CUTHAJ MOAETCst MO0 OHOM paKeToit, 100 paKeTamu,
3aIyCcKaeMbIMU OJTHOBpeMeHHO? CKOJIBKO CUTHAJIOB MOYKHO OYJIeT 11o/1aTh,
eciu pakeTHUI[ Oyer Tpu?

1.20. Ha crosie nexkat BoceMb pas3HbIx urpyiiek. K crosy moorin
Bacs, Ilers u Marma; kaxkiplii n3 HUX MOXKET B34Th cebe KaKue-TO UIPYyII-
Ku (B TOM 9HCJIe HE B3dATb HU OJHOI); €CJIM KAKasi-TO UIPYIIKA HUKOMY
He TIOHPABUTCS, OHA OCTaHeTcs Ha crojie. CKOJIBKUME CIOCOOAMHI MOTYT
PACIIPEIESINTHCS UTPYIIKH !

1.21. B mkarynake JiekaT [ITh Pa3HBIX KyJOHOB. OTHpaBIAACH B
oTmyck, Kars permia B3sTh ¢ c000i He MEHbIIIE IBYX U3 CBOUX KYJIOHOB,
HO IIPH 9TOM XOTsI ObI OJINH OCTABUTD B MKaTysKe. CKOJIBKIME CIIOCOOAMM
OHa MOXKET 3TO CHeJIaTh?

1.22. CroyibKUMHU CIOCODAMM Ha IIyCTOM IMIaXMaTHOM JI0CKEe MOXKHO
Pa3MeCTUTh JIB€ OJIMHAKOBLIE JIAJIbU TaK, YTOOBI OHU 3AIMUMIATIU JIPYT
Jpyra (To ecThb J106asi U3 HUX MOTJIa IIOUTH B TIO3UIUIO, B KOTOPOH HAXO-
aarcst apyras)?

1.23. O6py4 pazjiesi€éH Ha TPU OJMHAKOBBIX CEKTOPA, KaXKIbIil U3 KO-
TOPBIX HYKHO ITOKPACUTD B OJINH U3 IsiTh 1[BeTOB. CKOJBKUME CIIOCODAMU
MOKHO 9TO CJeJaTh TaK, 9TOObI BCE TPU HCIOJIB30BAHHBIX I[BETa ObLIN
pa3HBbIME?

1.24. B pestresibHOCTH KIyOa TYyPUCTOB-BOJHUKOB IIPUHUMAIOT yda-
crue 9 Mmyk9uH 1 5 xermuH. CKOIBKIME CIIocobaMu Kiry® MOXKET BbICTa~
BUTb Ha COPEBHOBAHUSI TP CMEIIAHHBIX (T. €. COCTOAIIUX U3 MYy KIMHBL U
JKEHITINHBI) 9KUIAKa JTBYXMECTHBIX 6aiijapok? DKUNIAaKu PaBHOIPABHBI.

1.25. B paboueit rpymnie u3 [ecsaTH YeJI0BeK, MATh U3 KOTOPBIX MMe-
10T BBICIIIee 0Opa30BaHue, HYyKHO HA3HAYNUTH PYKOBOIUTENIS U TPEX €ro
zamectureseit. CKOTBKUMHI CIIOCOOAMU 9TO MOXKHO C/IeJIaTh, €CJIH PYKO-
BOZUTEJIEM MOYKET OBITH TOJIBKO Y€JIOBEK C BBICIITUM 00Pa30BAHUEM, 3aMe-
CcTUTEIeM MOYXKHO HA3HAYUTH KOIO yTOIHO, U BCE TPHU 3aMECTUTEJIsT PaB-
HOIIPABHBI !
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1.26. YV macTepa ecTb OyCHHBI MSATH PA3HBIX BUJIOB, MPUIEM OYyCUH
KasKJIOr0 BUJIA UMEETCs CKOJIbKO yrouno. CKOJIbKO MOXKHO CJeJIaTh pas-
HBIX OyC, COCTABJIEHHBIX U3 ceMu OyCHH, ecju OyChl JOKHDBI ObITH CHM-
METPUIHBI !

1.27*. Y macTepa ecTh CeMb PA3HBbIX BIJOB OYCHH; CKOJIBKO OH MOXKET
CJIeNIaTh PA3/JINIHBIX YKPAIEHUH, eC/IM Ha, KaXK/IbIX OycaxX JIOJ?KHO OBITH
poBHO 17 OycuH, OyChbl JIOJMKHBI OBITH CUMMETPUYHBI, B KaXKJIBIX Oycax
HY?KHO IIPUMEHSITb He 6ojiee TPEX Pa3HbIX BUJOB OYCHH, a OJUHAKOBBLIE
OyCUHBI HE JOJIKHBI PACIIOJIAraTbCs PAIOM?

1.28*. Yemy pasno C2,;?

CucreMbl cYNCJIeHUs

1.29. 3anuimure CreyIOIINe JeCATUIHbIE YUCIa B JBOMIHON CHCTEME
CUUCJIEHUSI:

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

1.30. 3amnuiure cjeayolye YUcaa B JJBOUYHON CUCTEME CUNC/IEHUS,
BOCIIOJIb30BABIINICH UX OJIM30CTHIO K CTEIEHsIM JIBOMKU:
a) 1 b) 2 c) 15 d) 33 e) 67 f) 126 g) 252
1.31. IlepeBemure B AECATHYHYIO CHUCTEMY CUMCJIEHUS CJIELYIONTHE
YHCJIa, 3AIUCAHHbIE B JBOMYHON CHCTEME:
a) 1011001 b) 1101010 ¢) 1001110111 d) 1100010010
e) 111001100110 f) 101000010001

1.32. Banumure uncio 35 - 210 + 3 B n1BOMUHOI cucTeMe, TT0 BO3MOXK-
HOCTH HE NPOU3BOJA HUKAKUX apudmerndeckux xeiicrBuil (Bo BCIKOM
cilydae, yMHOXKEHHUE U JIeJIEHHE JIJIsl 9TOIO COBEPINEHHO HU K 9eMYy).

1.33. Yucuo 30! (dakropuas TpualaTH) 3alUCAIN B ABOMYHON CH-
creme. OKazaI0Ch, 9TO 3Ta 3alHCh COJAEPYKUT JJOBOJILHO MHOT'O Pa3psiJioB,
OpUYEM MIIQJIIIINE 1 U3 HUX — HyJIM; WHAYe [OBOPs, JBOUYHAS 3alHCh
qncsa 30! 3aKaHIMBAETCST HEKOTOPBIM KOJIMIeCTBOM Hyseit. Kaxkum KoH-
KpPETHO?!

1.34. Caenyromue 4nciia, 3alicaHHble B IIeCTHAIIATEPUIHON CrucTe-
Me, 3aIUIINTe B JIBOUIHON cucTeMe, HE MEePEBOAS B JECATUIHYIO:
a) 2F b) 843 c) 77777 d) 1234ABCD e) 5ABA

1.35. Caemyromue dnciia, 3aliCaHHble B BOCBbMEPUIHON CHCTEMeE, 3a-
MIUIIUTE B JBOUIHON CHCTEME, He IIePEBO/isl B JECIATUIHYIO:

a) 27 b) 453 c) 33333 d) 123567 e) 6363

1.36. Cuienyroniue 4nciia, 3alUCaHHble B JBOMYHON CHUCTEME, 3alld-
IIUTEe B BOCBbMEPUYHON M IIECTHAIIATEPUIHON CHUCTeMaX, He MepeBOoIs
B JAE€CATUIHYIO:

a) 11101 b) 1111111111 ¢) 111110100000 d) 1000000000001
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1.37. Nmeerca 3ammuch HEKOTOPOTO YUCJA B JIEBATUIHONU CUCTEME:
2865013486759. 3amuinure 3TO YKUCJIO B TPOUMIHOI cucreme. MOXKHO Jin
9TO CIEeJIAaTh, HE UCIOJIB3Ysl JEJIEHNE U YMHOXKEHHUE?!

Ha Bcsiknii cnyyaii HanoMHMM, YTO 3anncb C KPYrabiMu CKODKa-
MU 0bo3HaYaeT BeCKOHeYHYO neprmoanyeckyto 4pobb, a undpsi
B CkODkax — 3TO €€ nepuog, T.e. Kak pa3s Te undpbl, KOTopble
B 3anucu Apobu noBTOpSOTCA [0 BecKoHeYHOCTW; Hanpumep,
0,1(25) o3HavaeT gpobb 0,125252525. ..

1.38. IIpesacraBbre B (hopMe OOBIKHOBEHHBIX JIPO0OEi CJIeIyIONIHe I1e-
puoauyueckue apobu (B 9TOH 3aja4e MCIONb3YeTCs TOJIBKO JECATUIHAS
CHCTeMa CUMCIIeHNS):

a) 0,(63) b) 3,5(27) c) 7,23(259)

1.39. [lepeBeauTe cieayroITue IePUOINIECKIe TBOMIHbBIE TPOOHU B Jie-
CATUYHYIO CUCTEMY W 3allUIIUTe WX B BHJE HECOKPATHUMBIX OOBIKHOBEH-
HBIX JIpo0eit:

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

1.40. Caenyromue apoby 3alUCcaHbl B JECATUYHON CUCTEME CUHCJIe-
Hust. [Ipefcrasbre UX B BUJE JBOMYHBIX JApobeil (BOZMOXKHO, IIepHojude-
CKUX):

a) 2 b) § c) d) 3 °) 11

1.41*. ®pogo u CoM monaium B KIIAJOBYIO C JIbPUACKUME BepEB-

o

KaMi. Db, OXPAHSIOMNN KJIaJ0BYIO, CKA3aJ, ITO FOTOB MOJAPUTD UM
333 meTpa BepéBKH, He OOJIbIE, HO W HE MEHBIIE, MOCKOJIbKY TaK BeJie-
Jsta Besimkas Lasraapuais. Kpome Toro, 3/bd ckazan @Ppogo u Camy, uro
bUICKast BEPEBKA [TOYTHU YKUBas U IIO9TOMY OYEHBb HE JIIOOUT, KOra eé
U3MEPSIOT, HO, MOXKAJIYH, 13 nm3MepeHnit Kak-HUOYIb ITOTEPINUT, a J1AJIb-
IIle HAYHET COIPOTHUBJIIATHCS U OTKaryKeTCsl CIYy’KATh TeM, KTO ¢ Hell Tak
HeXOopOoITo mocTynumI. PposIo BCIOMHMII, UYTO €r0 pa3Max PYyK B TOUYHOCTU
paBeH ojHOMY MeTpy, a CsM co0Opasmii, 9To, UCIOJIB3Ysl y?Ke OTMEPEH-
HYIO BEPEBKY U IIPUKJIaJIbIBas K HEell BEPEBKY, KOTOpasl ellé He OTMEPEeHa,
MOKHO yBEJIUYIUTH €€ KOJIMIECTBO BIBOE 3a ONHO m3Mmepenue. Moryr ju
Jpy3bsi OTMEPUTH cebe poBHO 333 MeTpa BePEBKH 3a OTBEJEHHBbIE UM 13
n3MepeHuii’?

1.42*. ] ycaoBuil MpeabIayIeil 3a/la9u ONUIUTE, KAK OTMEPUTH
IIPOM3BOJIBHOE KOJIUIECTBO BEPEBKM, KPATHOE OJIHOMY MeTDPY, 33 MUHHU-
MaJIbHO€E UHCJIO U3MEPEHUIA.

,Z[BOI/I‘{Haﬂ JIOTUKa

34ecb 1 fanee MCMosIb3YIOTCS Te XKe 0D03HAYEHUS NOMNHECKUX
onepaunii, kak 1 B §1.3.3: KoHBIOHKLUS 0BO3HAYeHa CUMBO-
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noM &, AN3BIOHKLUMS — CMMBOJIOM V, oTpuuaHne — T, u T. .
CYMBO/ KOHBIOHKLMM B HEKOTOPbIX CJyHasix OMyLleH, TaK 4TO
ZTY — ITO TO XKe caMog, 4To = & .

1.43. YupocTure BHIPAXKEHUS:
a) xVTy b) zyV Ty c) zyVTYyVay
1.44. llepenumure CJIEAYIONINE BBIPAYKEHUs, HUCHOJL3YsS TOJHKO
KOHDBIOHKIINIO, TU3BIOHKIINIO W OTPUIAHIE:
a) eV(xdy) b) z&(z®@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)
) (z—=y)V(y—u) ) (=y9)&(y—a)
1.45. YupocTuTre BbIPaXKEHUS:

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

1.46. Kak um3BectHO, cpemu OyieBbIXx (DYHKIMIA JBYX MEPEMEHHBIX
ecThb nBe (YHKINH, 9epe3 KaXKJIYI0 U3 KOTOPBIX, MCIOJIb3ysd TOJIBKO €€
oiHy (M UMeHa IIEPEMEHHBIX, HO He KOHCTAHThI — KOHCTAHTBI TOXKE $B-
JSI0TCs (DYHKIMSME), MOYKHO BBIPA3UTh JH00ObIe OyseBbl GyHKIMN (He
TOJIBKO JIBYX IEPEMEHHBIX, BOOOIIE JII00bIE). DTH JIBe «XUTPble» DYHKIUH
HasbIBatorcsa crpenkoir Ilupca u mrpuxom [leddepa. Crpenka [Tupca
0003HAYAETCS CUMBOJIOM < »; OHa HUCTUHHA TOT/Ia U TOJBKO TOTJA, KOIIa
JIO2KHBI 002 €€ apryMeHTa — nHade roBops, crpesika [lupca npeacrasiser
coboit orpurianue JTU3bIOHKINN: T | Yy = 2 V Y.

Ucnonb3ys Tosbko crpesiky [Iupca, obo3Hatenns: IEpEMEHHBIX & U Y

U KPYIJIble CKOOKH, 3aIIUIIITE KaXK/[yI0 U3 OCTAJIbHBIX 15 OyJieBbIX DyHK-
oyl I1ByX IepeMeHHBbIX.

1.47. Irpux [Meddepa o603HATAETCSI CUMBOJIOM <«|»; BbIDAXKEHHE
Z|y MCTUHHO Beerja, KpoMme ciiydasi, KOrja OJHOBPEMEHHO UCTHHHBI 00a
ero aprymenra, T.e. mrrpux [ledbdepa npemcrasisier codoit orpuiianue
KOHbIOHKIMH: T |y = & y.

3anuimunre Kax/1yio U3 OCTaJbHbIX 15 OyieBbix (GhyHKIU ABYX mepe-
MEHHBIX, HCIIOJIb3ysl TojibKO mmTpux [lleddepa, obo3HaueHUsT TepeMeH-
HBIX T U Y U KPYTJIble CKOOKH.

1.48. JIjis ciieAyionux BeIPpAYKeHUH MOCTPOATE TabJINIbl HUCTUHHOCTH
U OIpeJIeSINTe, KAaKue MOy IUINCh (DyHKIUNU:
a)z @y b)r&(z—y) y&(zey) d) (@|ly&@=y) ¢ (z17)

1.49. Ilox cosepuwerHoli QU3BIOHKMUBHOU HOPMAABHOU PHOp-
Mmoti (COH®D) nonumaercs npencrasienue OyieBoil GyHKIUU N mepe-
MEHHBIX B BHJIE JU3BIOHKIUA (JOIMYIECKONH CYyMMBI) UIEHOB, KaXKIbIil
13 KOTOPBIX HPEICTaBIseT cOO0i KOHBIOHKIINIO, B KOTOPYIO BXOMUT JJIst
Kxaotcdoli U3 n IepeMeHHbIX JIO0 OHa caMa, Jinbo eé orpunanue. Hampu-
mep, g f(z,y) = x — y CAH® Gyner takoii: T¢ V Ty V xy; 1jis
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g(x,y) =z >y CAH® cocTouT BCEro U3 OJHOTrO «caaraeMoros: x . O6-
paTuTe BHUMAHHE, YTO B KaXK/IbIil 1ieH BXoasT (¢ oTpuiiaHueM win 6e3)
obe TepeMeHHbIe & U ¥; JJis (DYHKIUU OT TPEX MEPEMEHHBIX T, Y U Z B
kaxapit wien CIH® Bxomuam ObI Bce 9T TPU IIePEMEHHBIE.

B obmem ciayuae (ais npoussoabnoii dyukuun) CIH® cocrour us
CTOJIKU YJIEHOB, CKOJIbKO €JIMHWIL B IPABOil 4acTu €€ TabJuie UCTHH-
HOCTH; KayKJbIf TaKOi 4jieH (hOpMUPYETCs, UCXOA U3 JIEBOW YacTH CO-
OTBETCTBYIOIIECH CTPOKU TAOJUIBI UCTUHHOCTH: [EPEMEHHBbIE, KOTOPbIE
B 3TOH CTPOKE PAaBHBI €JIWHUIE, BXOAAT B KOHBIOHKT caMu 10 cebe,
a Te, 9TO PaBHBI HYJIO, OepyTcsa ¢ oTpuianneM. Hampumep, dyHKITT
h(z,y,z) = z(x ® y) Oyner uctnrHa (paBHA eIUHUIE) Ha ABYX HabOpax:
(0,1,1) u (1,0,1); caenosarensro, eé CIAH® Gymer cOCTOATH U3 JIBYX
YJICHOB: TYZ V XYZz.

TlocTpoiiTe TaGJUIBI UCTUHHOCTH JJIS CJAEIYIONIAX BBIPAKEHUNA 1
MIPEICTaBbTE UX B COBEPITEHHON AM3HIOHKTUBHON HOPMAJILHON (hpopMme:

a) (x—y) & (z— 2) b) (z Vy)(z = (y2))
1.50. Nmeerca 500 soruueckux (GyJIeBbIX) epeMEHHbBIX, 0003HAYEH-
HBIX Z1,T2,X3,...,2T500. CKOJBKO PENIeHNI UMeeT KaXKIas U3 CJeIyIo-

[UX CUCTEM ypPaBHEHUI?!

1P a =1 1 D=0
ToDx3=1 T2Dx3=0
T3P xy =1 T3P xy =0
Z499 D T500 = 1 499 @D Ts00 =0

Kakue 310 pemenusi?

1.51%. Jloruueckasi pyHKIIUST HA3BIBACTCH CYULECTNGEHHO 3GEUCAULETL
om nepemennotl T, eCii CyMeCTBYeT XOTsI ObI OJHA TaKas mapa HabOpOB
3HAYEHN BCEX MEPEMEHHBIX, 9TO (DYHKIMs Ha 9TUX HaOOpax MpUHUMA-
€T IIPOTUBOIIOJIOKHBIE 3HAYEHUsI, & CaMH HADOPBI Pa3/IMIAIOTCsT TOJBKO
3HAYEHUEM [IEPEMEHHON T, BCe OCTaJIbHBbIE IIEpEMEHHBIE B 3TUX Habopax
UMEIOT OJIMHAKOBBIE 3HAaUeHUsA. TaK, KOHbIOHKIUS U JU3BIOHKIUS CyIIe-
CTBEHHO 3aBUCAT OT 00eux CBOMX IlepeMeHHbIX, dyukuus f(x,y) = T
CYIIECTBEHHO 3aBUCHUT TOJBKO OT I, a KOHCTAHTHI HE SIBJISIIOTCS CYIIe-
CTBEHHO 3aBHCHMbBIMEU HHM OT OJHOI IepeMeHHOi. CKOJIBKO CyIIecTByer
JIOTUYECKUX (PYHKIUNA OT JBYX IMEPEMEHHBIX, CYIIECTBEHHO 3aBUCHIIINX
OT Kaotcdoti CBOe TepeMeHHO|? A CKOJIBKO TaKuX (DYHKIUN OT TPEX Ie-
PEMEHHBIX !
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KomumyecTBo nHdopmaliun

1.52. B mekoTopoit urpe, 9Tobbl CAEIATDL XOJI, UTPOK JIOJIKEH OPOo-
CUTh TPHU UrpajibHble KOCTU (OObIUHBIE KyOUKH, I'DAHM KOTOPBIX MOMe-
YeHbl gucjaamMu oT 1 j10 6), IpUYéM IpaBUJIAMU UIPBI YCTAHOBJIEHO, YTO
YIUTBIBAIOTCS TOJBKO BBIMABIINE €IUHUIBI U JBOMKY, & KOCTH, YIIABIINHE
BBepX rpausiMu or 3 10 6, maior HOb 09kOB. KakoBa nndopmarimonnas
IIEHHOCTH COODIEHM#, YTO UTPOK B PE3yJIbTaTe CBOETO OpOCcKa:

a) MOJIyYIHJI HOJIb OUKOB;

) HOJIy<HJI HEHYJIEBOE KOJIMUECTBO OUKOB;
) IOJIYYMJI IIECTh OYKOB;

) MOJIY<HJI OJTHO OUKO?

1.53. UrpasnbHast KOCTb JJisT HEKOTOPOI HACTOJILHOM UTPhI BBITIOJIHEHA,
B BUJIE JIOJEKAIpa — MPABUJIBHOTO 12-TpaHHUKA, KaxKJas I'PaHb KOTO-
poro mpejcraBisier cob0il TPABUJIBHBIN MATHYTOJIBHUK; CAUTAETCS, ITO
maJieHns 3TOH KOCTH JTI000# 13 e€ rpaHeil BBePX PABHOBEPOATHHI. B cBs3m
¢ 0COGEHHOCTAMUY IIPABHIJI UI'PBI TPU U3 12 rpaHeil mwycThl (CIuTaeTcs, ITo
UX BBIIAJIEHUE COOTBETCTBYET HYJIIO OYKOB), OCTAJbHbIE IDAHU HOMeYe-
bl ducyaMu oT 1 710 9. Kakosa napOpMaIinonHast eHHOCTh COOOIITEHU S
«pe3yJsIbTaT OPOCKA KOCTU — HOJIb OYKOB» !

1.54. BpocuB UrpaibHyIO0 KOCTh, ONMMCAHHYIO B TIPEJIBIIYINEH 3a/1a4e,
UT'POK OJIy um1 60JibIle TPEX 09KOB. KakoBa nH(pOpMAIMOHHAS IIEHHOCTH
coobiienust 06 arom?

1.55. YerpouTen 6,1ar0OTBOPUTETHHON JIOTEPEN BBIITYCTUIN HECKOTb-
KO Cepuif JTOTepeiHbIX OUIETOB U COOOIIMIN, ITO KAXKIAs CEPUsi COCTOUT
u3 10000 6uneros, mpudém 625 n3 HUX BHIUTPHIBAIOT. 3Has 310, Cepreit
Kynmi aBa Owmrera u3 pa3HbIX cepuii. depe3 HEKOTOPOe BPEMsi €My CO-
obrmuitn, 9To 00a ero 6mirera Boiurpasan. CKOIbKO HHMOOPMAIIUN OH IPH
9TOM ITOJIY U]

1.56. Ha ygactue B 3a0ere na 10000 meTpoB 3asgBUINCH 27 CIIOPTC-
MEHOB, cpejin HuX ObL1 Bukrop, 3a koroporo 6osiesmm Mama u Oust. Ouist
HE CMOIJIa NpPUATH Ha COpPEeBHOBaHUsl, 1mo3Tomy Marma coobmasia et o
poucxosieM, mocbltas SMS-coobmenust. Cuadana Marma coobmmia,
qro 13 CIIOPTCMEHOB W3 YMCjIa 3asBUBIINXCSA HE BBINUIM Ha CTapT, HO
BukTop 6maromonyano craproasi. Korma 3aber 6611 B caMoM pasrape,
or Marmu npunuio coobieHue, IYTo Ha IUCTAHIUN OJIUH U3 CIIOPTCMEHOB
cJles1all IPYroMy IOJHOXKKY, TaK YTO TOT BTOPOH yITajl U BBIHYXKJIEH ObLI
COMTH C JUCTAHIIUHU, 8 BUHOBHUKA ITPOUCIIECTBUS CYJIbU JUCKBAJIMDUII-
posasu. Emg uepes kakoe-To Bpems Mariia Hammcasia, 9To emg mecrepo
CHOPTCMEHOB COMIN C JUCTAHIIAN 1I0 Pa3HBIM IIPpUYIHHAM, a Bukrop Oma-
TOMOJIYIHO J100exKkaa g0 huHUIA, HO TabJIO HA CTAIMOHE CJIOMAJIOCH U
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3pUTENI He 3HAIOT, KTO C KAKUM PE3YJIbTATOM (PUHUIIUPOBAJ, TAK YTO
PUJIETCs XK IATh HAI'DAXKIEHUS.

KakoBa mudopmanmonnas 1meHHOCTh 3akjounTenpHoin SMS-ku or
Maimu, B koTOpOii coobrmasocs, uto Bukropa, yBbI, HET Ha IbeaecTale,

ecsin HUKakoil madopManuu 06 NCXOJIHOM yPOBHE MOATOTOBKH CIIOPTCME-
voB OJist He moJsrydasia?

1.57. B TypHuUpe yIacTBoBaJM BOCEMb IMaXMaTUCTOB, UMEIOINX ITPH-
MEPHO OJIMHAKOBBIA peitrunr. OJuH U3 3puTeieil ocje IOBEIeHUs] UTO-
OB 3aImcaJl Ha OyMarkke (GaMUINU yIACTHUKOB TYPHUPA, 3aHSBIIAX
Tpu TPU30BbIX MecTa. CKOJIBKO MH(MOPMAIUU TOJYIUT €ro 3HAKOMBIH,
JJIsE KOTOPOTO TIPEIHA3HAIAECTCH OyMaXkKKa, €CJIU CIUCOK BCEX yJIaCTHU-
KOB, chOPMUPOBAHHBII 10 HAYAa TyPHUPA, Y HErO yrKe eCTh?



K gacru 2 «a3bIK Ilackajap u

HavaJia IIporpaMMUPOBaHUS »

3akperuieHne 6a30BbIX MOHATU

2.01. JTyist KarKJI0TO U3 CJIEIYIONINX BBIPAXKEHUHN OPeIeIUTE ero 3Ha-
YeHue M TUIL:

a) 2+3 b) 2+43%¥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. Kakwne 3nadenusi Oy/lyT B IIEDEMEHHLIX a U b, UMEIONUX THUII
integer, mocJsie BBIIOJIHEHHS CJIEYIONUX [IPUCBANBAHNN T

1]
o 0w

o T

2.03. Yro HanegaraeT cieLylonias mporpaMma,’

program demol;

var
X, ¥y, Z: integer;
begin
x := b5;
y = 10;
z = x +y;
X 1=z * 3;
writeln(x)
end.

2.04. Ilepemennas x, nMeromas TUI integer, COAEPXKUT YUCTO 7,
KaKoOe 4HCJIO OHA OYIeT CO/IePKATh IIOCJIe BBITOTHEHUS CJIEIYIONNX IPU-
cBauBaHUii?
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X :=x + 3;
x := 100 - x;
10 * x + X;

x

2.05. Yro Oymer HamevaTaHO B Pe3yabTaTe BBIMOJTHEHUS CJIEIYIONIIX

dparMeHToOB IIPOrPpaMMbI?

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:=1+1
end end
c) i := 15; d) i := 40;
while i < 27 do while i > 25 do
begin begin
writeln(’abrakadabra’); writeln(’foobar’);
i:=1i+1 i:=1-1
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. Yro Oymer Hamle9aTaHO B PE3YJIbTATE BBHIIOJHEHUS CJIEILYIOIMIAX

dbparmMeHToB MpOrpaMmbi?

a) i:=0; b) i:=1;
repeat repeat
writeln(’Hello’); writeln(’Good Bye’);
i:=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;

CpaBHEUTE BaIU PE3yJIbTATHI C PE3YJIBTATAMY [IPEIbLIYIIEN 3aaqn.
2.07*. IlepemenHyt0, KOTOpasi MEHsIET CBOE 3HAYMEHNE Ha KaXKJION UTe-

palyu IUKJIa U Ha OCHOBAHMM 3HAYEHUS KOTOPOIl IPUHUMAETCS perlre-

HUe, TPOI0JIKATH ITUKJI MJIK ITPEKPATATD, JaCTO HA3LIBAIOT CU4EMYUUKOM



24 3amaam

uuxraa. Kak Bel cunraere, B Kakux npumepax u3 3aja4 2.05 u 2.06 nepe-
MEHHYIO 1 MOXKHO C IOJIHBIM Ha TO OCHOBAHHEM HA3bIBATH «CUETUYHKOM»
7 9TO KOHKPETHO OHA CUUTAET?

2.08. Beprurecs K 3a1a1e 2.05 1 Te mpuMepbl, KOTOPhIE 9TO TO3BOJIsI-
IOT, TIEPEIUIINTE C UCIOJb30BAHIEM IUKJIa for Tak, 9TOObI TepeMeHHAas
IUKJIa mpoberaja Te »Ke camble 3HadeHnsa. Kakne n3 mpuMepoB He JI0IyC-
KAIOT TAKOI'O IEPEINCHIBAHNAS U [I0YEMY !

ITobuToBbBIE ONEepaluu

2.09. KakoBbl 3Ha9EHUsT CJIEIYIONNX BhIPAYKEHMI !
a) 99 and 78 b) 99 or 78 «¢) 99 xor 78 d)not O
e) not -13 f) not 177 g)1 shl 7 h) 7 shl 2
i) 265 shr 4 j) 240 shr 3 k) 42 shr 3 1) -2 shl 2

2.10. TlepemenHsie x u y uMeroT Tull longword (32-6utHoe Ge33HAKO-
Boe 11e10€). Kakue B HUX Oy 1y T 3HAYEHNs] TI0CJI€ BBIIOJIHEHUSI CJIE (Y FOTIHAX
omepaTopon?

$abcdef57;

$12346891 ;

((x shr 8) and $£f£f£ff0000) or ((y shl 8) and $£ffff);
((y and $££f0000) shr 16) or ((y and $ff) shl 8);

o oMo N
i

Hamomuum, 3nak «$» B [lackase o3HagaeT mecTHAIATEPDUIHYIO CUCTEMY
CUHCJIEHUS; OTBET JIaliTe TaKXKe B BUJIE IECTHAIIATEPUYHBIX YHCEJT.

2.11. Hanwmmure GyHKINIO, KOTOpash TPUHUMAET TAapaMETPOM HHC-
JIO THIIa longint W BO3BpAIAET IEJI0€ YHCJIO — KOJIMYECTBO €IUHUI] B
JIBOUYTHOM TIPEJICTABJICHUU TTapaMeTpa.

3a/iaum Ha MUKJIBI U TPOIIE Yy Phl

Mocnepytowme 3agaum cTouT NpoboBaTh pelaTh He paHblue,
YeM Bbl CMPaBUTECH C COfep)KaHneM rnasbl 2.3, paccKasblBato-
LWeii 0 mognporpamMmax, Uam xoTs bObl C mepBbIM naparpadom
n3 Heé. Obs3aTenbHO NpuMeHsliTe npoueaypbl NpU peweHnm
3aja4, nckiodas aybnuposaHme koga u ynpowiasi CTPYKTypy
MporpamMMbl, MHaYe 3TK 33Ja4UN OKAXKYTCS MPaKTUHECKU becno-
Ne3Hbl.

2.12. 3ageiicrBoBas nporieaypy PrintChars, pazobpannyio B §2.3.1
B Ka4deCTBE OJHOI'0 U3 IPUMEPOB, HAIUIINATE JABE IPOrPAMMBI, II0 CMBbIC-
JIy aHaJioru4uble porpamme DiamondProc (aTa IporpamMMa pa3o0opaHa B
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TOM ke Traparpade UyTh PaHbIIE) U TOUHO TaK ¥Ke, KaK OHa, UCIOJIb3Y0-
7€ TOCTPOYHBIN BBIBOJ, HO HEMHOI'O OTJIMYAIOIINECs OT HEE: IIYCTh OJIHA
73 HUX [T€IATAET «POMOUK», OH YKe «aJIMa3», 3an0AHeHHbIl 3BE3TOIKAMI,
a BTopas — «ajMa3y U3 IpobesoB Ha (oHe, 3ar0JTHEHHOM 3BE3I0IKAMI.
Taxk, ecsi mOJIb30BATENb BBEIET HUHUCJIO O, BAIIU IIPOIPAMMBI JIOJIXKHBI
HalleyaTaTb Cjejlylolee:

* *ok KK K koK
Kok *okk kK
*okok kK *k *k
*kK * *
* *k *k
*okk KoKk

*ok oK KK koK

(citeBa mOKa3aH BBIBOJL IEPBOH IIPOrpaMMBbI, cupasa — BTOpoii). Obs3a-
TeJIbHO yOeauTech, YTO B BAIlEil IPOrpaMMe HET OJIMHAKOBBIX (hparMeH-
TOB KOJIa, €CJII OHH €CTh — BBIHECUTE UX B IIPOIEIYPHI.

2.13. Hamumure nporpaMmy, 3ampaminBaionyo y I0JIb30BaTEs 1Ba
YHCIIa: BBICOTY «aJIMa3ay U 2KeJaeMoe KOJIUYeCTBO «aJIMa30B», U BbIJIAIO-
mast (moctpovno!) burypy us 3Bé3109€K, COMEPKAILYIO 33 JaHHOE THCIIO
aJIMa30B 3aJlaHHOI BBICOTHI, PACIIOJIO?KEHHBIX NOPU30HTAJIBHO U OTCTOS-
IUX JIPYT OT JIpyTa Ha ofwH 1podest. Tak, ecyin mo/Ib30BaTe b BBE IHUCIa
7 1 6, IOJIyYUTHCH JIOJZKHO CJIeyIOIIee:

OTHOCUTENBHO ABYX Crlefyolmx 3a4a4q aBTOpP CHUTAET yMeCT-
HbIM YKa3aTb, 4YTO MEPBOE W3JaHme 3Toro cOOpHMKa BbILWIO
B siHBape 2022 roga, a camu 3ajayu ObuIM npuymaHsl eLé
B cepeguHe 2000-x.

2.14. HamumuTe mporpamMMmy, BBIIAIONIYIO COCTOSIIYIO U3 «3BE3IIO0-
4eKk» OyKBY Z C TOPU30HTAJIBHOI IIOIEPEYNHOM, MMEIOIIYI0 3a/IaHHYIO
(BBEJIEHHYIO MIOJIb30BATEIEM ) BBICOTY (M TaKyIo e mupusy ). Hanpumep,
JIJIsT BBEJIEHHOTI'O YUCJIA 7 PE3YJIbTAT JIOJKEH OBITh TAKUM:

ok ok >k k >k
*
*
ok koK >k k >k
*
*
ook koK >k k >k
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Ecan nmonn3oBaress MbITa€TCs BBECTH YETHOE YHCJIO MJIM YUCTIO MEHb-
e I9TH, BhLIaBaiiTe coobImeHne o6 OMMOKe M IIPOCUTE I0JIH30BATEJIS
IIOBTOPHUTH BBOJI.

2.15. YcosepiieHcTByiiTe porpaMmy u3 3aaadn 2.14, 9100kl OHA 3a-
npammBaJa JBa 9ucjaa (BbICOTY OYKBBI U KOJUYECTBO TAKUX OYKB) U Ie-
qaTaia Hy?KHOe KOJTMIeCTBO OYKB 7 3aIaHHON BBICOTHI, TPUIEM KaXKIas
cireyromast OyKBa Z JOJKHA OTCTOATH OT MPEALIAYINeil Ha OmauH Tpobet
II0 TOPU3OHTAJIN U HA IIOJIOBHHY BBICOTHI OYKBBI 110 BepTukasiu. Hampu-

Mep, I 9uces 7 U 3 KapTUHA JIOJKHA TOJTyYUThCA TaKas:
3% >k %k %k %k %k k.
*
*
seokokokoksksk koK okokkokk
* *
* *
kookokokokoksk kokskokskkk skokkokkkxk
* *
* *
kookokokokokk ok okokokokkk
*
*
% 3k >k >k >k %k k

CuMBOJIBI

2.16. Hamumure nporpaMmy, KOTOpasi YUTAET U3 CTAHIAPTHOTO II0-
TOKa BBOJIA CTPOKY (MCHOJIB3YHiTe IIepeMeHHYI0 THIia string u oneparop
readln) u mevaTaer Te HENPobeAbHbE CUMBOJIBL U3 3TOH CTPOKU, KOTO-
pble B HEl BCTPEYAOTCsi OOJIbIIIEe OTHOrO pasda. KarKmaplit Takoil CHMBOJI
JIOJI7KeH OBITh HAlleYaTaH POBHO O/INH Pa3; [€9aTATh UX CJIELYeT B TOM II0-
psJiKe, B KOTOPOM OHHU 6 nepsovili pa3 BCTPEUAIOTCS BO BBEJIEHHOI CTPOKE.
He 3abynpTe 1po mepeBoji CTPOKHU B KOHIIE Ballero BbiBojia. Harmpumep,
paboTa IpOrpaMMbl MOXKET BBITJISIETh TaK:

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

lizzieGhost:~$

2.17. B §2.5.1 paccmarpuBaercs nporpamma PrintAscii, negararo-
masg gactb ASCII-Tabimupl B BUe IeCTH CTPOK 10 16 CUMBOJIOB B KazK-
JIOH, IPUYIEM KOIIBI CHMBOJIOB HAPACTAIOT BJIOJIb TOPU30HTAJIBHBIX CTPOK
(Ha eMHUILY IPU MIepPeXO/Ie BIPABO Ha OJMH CTOJIGEI), a TIPH Mepexojie K
cJie/lyroneit cTpoke yBenumuuBatoTcs Ha 16. Ilepenenaiite sty mporpam-
My (WM HAIMIIKHTE CBOIO C YUCTOrO JIUCTA) TAK, YTOOLI OHA IeYaTasa
Tabsinity u3 8 CTPOK Mo 12 CUMBOJIOB B KaXKJOM, TPUIEM KOJBI CHMBOJIOB
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HAPACTAJM HA €JWHWYKY [P JIBUKEHWN 10 BePTUKAJU (BHU3 HA OJHY
CTPOKY), & IIpU II€PEeX0jie K COCEIHEMY CTOJIOIY YBEJUIUBAIUCH HA BO-
CeMb — HWHAYEe TOBOPs, 4TOOBI TaOJINIy HYKHO OBLIO 9WTaTh HE CJIEBa
HaIpaBO CTPOKA 38 CTPOKOM, a CBEPXY BHU3 CTOJIOEI 38 CTOJIOIIOM.

IlocumBoOBHBII BBOJI, TPOTrPaMMbI-(PUITHTPHI

2.18. B §2.5.2 paccmarpuBaercs nporenypa ReadLongint, mo3Bosis-
IOIasi MPOYUTATh C KJIABUATYPHI JECATHIHYIO 3aIlliCh UHUC/Ia W MIpeBpa-
TUTH €€ B YUCJIOBOE 3HAYEHME. YCOBEPIIEHCTBYHUTE 3TY MPOIEAYyPy TakK,
9TOOBI OHA MOIJIa, YMTAThL YUCIO B JIIOOOH CHCTEME CUUCICHUsI IO OCHO-
BaHUIO OT 2 70 36, UCIOJIb3Ys JIATUHCKHE OYKBBI BMECTO ITUMP, KAK ITO
JleJIaeTcs B [MIECTHAIIATEPUYIHOl cucreMe (Tak, Oyksa E morpebyercs Bo
BCEX CHUCTEMaxX II0 OCHOBaHWIO OT 15 m0 36 m Bcerma Oymer obo3HadATDH
14, Torma xax OykBa Z OyjeT 3ajeiicTBOBaHA TOJBKO B CHUCTEME II0 OC-
HoBaHUO 36, a obosHavaTh Oyjer «iudpy» 35). OcHOBaHHE CHCTEMBI
CUHCJIEHHsI TTepeiaBaiiTe JOMOJHUTEJILHBIM MapaMeTpoM. 3arjaBHbIe U
CTPOYHBIE JIATUHCKHE OYKBBI HE pasjndaiiTe, T.e. cAejaiiTe Tak, ITOOBI
BallTa, POIIEIypa MOTJIa PabOTATh U C TEMU, U C JAPYTHMIMI.

Mpu peweHnn chnegylowmx 3agad, a Takke 3agad, KoTopble
BCTPETATCA BaM No3xe 1 byayT onepupoBaTh MOHATUEM «C/O-
Ba», NPUMUTE BO BHUMaHWE, H4TO MOA CNOBOM 0bbl4HO (ecnw
SIBHO HE YKa3aHO MHOrO) MOHWMAETCS MPOU3BOJbHAS MOCIEA0-
BaTENbHOCTb HenpobeNbHbIX CUMBOOB; NPOBEAbHBIMI XKe CUM-
BOIAMU TPaANLMOHHO cuuTatoTcs cobcTeeHHo npoben (7 ?),
Tabynsiuns (#9) n nepesog cTpokn (#10), NAKOC B HEKOTOPbIX
cnyyasx ewg BosspaT KapeTku (#13). Bosspat kapeTkm Bam
npu paboTe B unix-cuctemMax Ha BBOAE C K/1aBMATypbl He BCTpe-
TUTCS, @ NEPEBOA CTPOKU BO MHOMMX 3ajadvax obpabaTtbiBaercs
OTAENbHO, TaK YTO OCTAKOTCA TOMbKO Npoben u Tabynauus.

2.19. Hamumumre mporpamMmy, KOTOpasl UATaeT IOCUMBOJIBHO 13
CTaHIAPTHOrO TTOTOKA BBOJA TEKCT U B OTBET HA KA>KAYIO0 BBEIEHHYIO
CTPOKY II€9aTaeT CJIELYIONLyI0 NHPOPMAIHIO:

a) IeJIoe YUC/I0, PABHOE KOJIMIECTBY CJIOB B TOJIBKO 9TO BBEJEGHHOI CTPO-
Ke (IO «CJIOBOM» 3JI€Ch M Jlajiee II0JPa3yMeBaeTCsl IMOCIeI0BATE b
HOCTb JIIOOBIX HENPOBEJIbHBIX CUMBOJIOB);

b) 1Ba IeJBIX YUCIa — KOIMIECTBO BCTPEYEHHBIX B TOJIBKO UTO BBEIEH-
HOM CTPOKE CJIOB, COCTOAIINX W3 UETHOTO KOJIMIECTBA CUMBOJIOB, U
KOJITIECTBO BCTPEUYEHHBIX CJIOB, COCTOSIINX U3 HEIETHOTO KOJIUIECTBA
CUMBOJIOB;
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C) JBa IEJIBIX UNCJIa — KOJIMIECTBO BCTPEUEHHBIX BO BBEJEHHON CTPOKE
CJIOB, cocTodAIuX nU3 Oojiee deM ceMu OYyKB, M KOJIMYECTBO BCTPEUYEH-
HBIX CJIOB, COCTOAIINX U3 He bojiee 1eM JIBYX OYKB;

d) 1esoe YnCa0 — KOJIMYECTBO BCTPEUEHHBIX BO BBEJIEHHON CTPOKE CJIOB,
HAYMHAIOIMINXCA C OYKBBI A U 3aKAHIMBAIOIMINXCsT OYKBOI Z;

€) TPH IEJBIX Ynucja — ObIee KOJUIECTBO CJOB BO BBEJGHHON CTPOKE,
JJIMHY CaMOr'o JIJIMHHOI'O CJIOBA U JIJIMHY CaMOI'0 KOPOTKOI'O CJIOBa;

f) nBa wesbIx YmciIa — JJIMHY CAMOrO JJIMHHOIO CJIOBA B CTPOKE U JJIUHY
caMoil ITUHHON BCTPEUYEHHOM MOCIeI0BATEIHLHOCTH TTPOOEJIOB;

g) cioBo YES, ecsi BO BBEJIEHHON CTPOKE COBIIONAETCS GAAHC KPYTUIBIX
ck000K, 1 NO B IPDOTUBHOM CJIy4ae; OajaHc CKOOOK CUUTAeTCs COBJIIO-
JIEHHBIM, €CJIM KOJIMYEeCTBO OTKPBIBAIOIINX CKOOOK COBITAIAET C KOJIU-
YeCTBOM 3aKPBIBAIOIINX, [IPA 9TOM HU B KAKOM MECTE€ CTPOKU KOJIU-
YECTBO YK€ BCTPEUYCHHBIX 3aKPBIBAIONINX HE IIPEBBIMIAI0 KOTUIECTBO
BCTPEUYEHHBIX OTKPBIBAIOIINX;

h) uwmcisio, coorBeTcTBYIOINEE KOJMYECTBY BCTPEYEHHBIX B 9TOH CTPOKE
OTKPBIBAIONIUX KPYIJIBIX CKOOOK, 38 KOTOPBIMH HEMEJJIEHHO (cJiesry-
FOIIM CHMBOJIOM) CJIEJ[yeT 3aKPBIBAKOINIAs CKOOKa — HMHaYe TOBODS,
KOJIMYECTBO BCTPEYEHHBIX B CTPOKE JIBYXCHUMBOJIBHBIX KOMOWHAITHI

«O».

IIpu BO3HUKHOBEHME CHUTyaIluu <«KOHeIl paiiyiay 3apepimaiire paboTy.
BBoauTh orpanndenus Ha JJIUHBI CTPOK, CJIOB U JIP. 3aIIPEIIAeTCs.

2.20. Hamumure mporpaMmy, KOTOpasi YUTAaeT TEKCT U3 CTAHIAPTHO-
ro IOTOKA BBOJA U II€YATAET CJIOBA M3 ITOIO TEKCTA, 3aKJIIOUYasd KarKJ0e
CJIOBO B KpyTJible CKOOKU. [Ipu mosydennn cuMBOIa IepeBofa CTPOKHA —
[IEpPEeBOIUTE CTPOKY Ha medarT. [Ipu BOSHUKHOBEHWN CUTYAIUU <KOHEIL
daitnas 3aBepiute pabory. BBoauTh orpamHuveHus Ha JJIUHBI CTPOK,
CJIOB U JIp. 3aIIPEIaeTCs.

2.21. Hamummwure mporpaMMy, KOTOpast IATAET TEKCT U3 CTAHIAPTHOTO
[IOTOKA, BBOJIA U II€YaTaeT TOJBKO T€ CJIOBA U3 ITOTO TEKCTa, KOTOPbIE
COCTOSIT POBHO M3 JBYX CHMBOJIOB. lIpu moJiydyeHWN CHMBOJIA IT€PEBOJA
CTPOKU — MEPEBOJIUTH CTPOKY Ha edaru. [Ipu BOSHUKHOBEHUN CUTYAIIHT
«KOHeIl (aifgay 3aKOHINTH paboTy. BBoauTh orpanmvenns Ha IIAHBI
CTPOK, CJIOB U JIP. 3AIIPEIAETCS.



K wactu «sa3wik [lackaab n Havgaaa mporpaMMUAPOBAHUS» 29

CTpoKoBbIe IepeMeHHbIe; apryMeHThl KOMaH/THOM
CTPOKHU

Cnepytowiue 3a4a4m nCnonb3yoT napamMeTpbl KOMaHAHOW CTPo-
KN B Ka4eCTBE UCTOYHUKA CTPOK AJjist 0bpaboTKmM, NpocTo YTObSI
He BBOAWUTL 3TW CTPOKM C KaaBmatypbl. B pelicTButensHocTn
LeNbio 3TUX 3aJa4 SBJISETCA CO3LaHNE N 3aKPenieHne HaBbIkoB
paboTbl C nepeMeHHbIMW TuMa string. 3T0, BNPOYEM, HUKOWM
obpasom He onpaBAbiBaeT HeymeHust pabotaTb C napameTpamu
KOMaHJAHOI CTPOKWN.

2.22. Hammmmre mporpaMMy, KOTOpas MOJIYyYaeT IMPOU3BOJIHHOE KO-
JITYECTBO apr'yMeHTOB KOMAaH/THOU CTPOKH U IIeYaTaeT:

a) caMblil JJIMHHBINA U3 apryMEHTOB, a TAKXKe ero JJINHY; eCJU HanbOoJIb-
YO JUINHY UMEIOT HECKOJIBKO apr'yMeHTOB, IledaTaTh IIePBbIil U3 HUX;

b) Te u3 apryMeHTOB, KOTODPBIE HE COJEPIKAT TIOBTOPSIOIINXCST OYKB;

C) Te U3 APTyMEHTOB, B KOTOPBIX COJEPIKUTCS POBHO OJIMH CHMBOJ «@»
U HEe MEHBIIEe OJIHON TOYKH,

d) apry™meHTbl, COCTOSIIIIE TOIBKO U3 IUQD;

€) apryMeHTbI, COCTABJEHHBIE M3 OJHOIO M TOIO K€ CHMBOJIA, B TOM
quCIe apryMeHThl JIMHON B oiuH cuMBOJ (Hampumep, *A’, ’ccc?,
YTTTT? U T.1L.);

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

g) Te U3 apryMeHTOB, HAYMHAsI CO BTOPOIO, KOTOPBIE COIEPKAT XOTdA Obl
OJIVH OOINMiIT CUMBOJI C IIEPBBIM APTYMEHTOM.

Ecmm aprymentoB He 3ajaHO, HE IeYaTaTh HUYIETO; KAXKIBI apryMeHT
revaTarh He HDOJiee OJIHOTO pa3a.

2.23. Hamumure mporpaMmy, TPHHUMAIONIYIO POBHO OIUH apry-
MEHT KOMAHIHONH CTPOKH, U II€YATAION[YyI0 KOJUYIECTBO CJIOB B HEM
(cMm. 3amevanue Ha cTp.27). Ha Beakuil ciaydail HAIOMHHM, 49TO Iiepe-
JIaTh apryMeHT KOMaHHOW CTPOKH, COJAEPKAIIUii IIPoOe/IbHbIE CUMBOJIBI,
MOKHO, 3aKJIIOYHB €r0 B alocTpodbl ujin JABoiiHbe Kapbraku (cum. §1.2.6).
Ecmu aprymenToB He 3amaHO Mn 3a1aHO OOJIBIIE OIHOTO, BBIJANWTE CO-
obrenne 06 omubOKe 1 3aBEPITUTE TPOTPAMMY; TIOMHUATE, 9TO COODIITEHME
JIOJI?KHO OBITH AHIVIOS3BIYHBIM U IIPH 9TOM OCMBICJIEHHBIM.

2.24. Hanumure mporpaMMy, TPpHHIMAIOINIYIO Yepe3 MapaMeTphl KO-
MaHJ/IHON CTPOKM JBa 4ucsa Tuila real (HA30BEM UX & U y) U LEJIOE
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YUCJIO M, U BBIJAIOILYIO Ha M€YaTh [IPOU3BEJEHNE T - Y B BHUJIE JIECSITUY-
HO¥t Jpobu, uMeroniell He OoJiee UeM 1 3HAKOB IIOCJIE 3aIIATOH, TPUIEM
0e3 He3HAYAIUX HYJIEH; ecjii B IPOOHOI JacT BOODIE HE OKA3AI0Ch
3Hagamux mudp, eé ciaemayer orTOPOCUTH BMECTE C IECATUIHON TOIKOIA.

2.25. Bepuurech k 3amadam 2.12-2.15 m mepenumuTe MIpOrpamMMbl
TaK, 9TOObI OHU TPUHUMAJM HYKHBIE JHC/Ia HE M3 CTAHIAPTHOTO BBO-
Ja, a depe3 mapameTpbl KOMAHIHONH CTPOKH. Ecian mosb30BaTeb yKa-
3aJ1 HEIPABUJIBHOE KOJIMYECTBO MAPaMETPOB HJIM HEJOIYCTUMBbIE 3HAYE-
HUs 9HUCEJT, BbIIaBaiiTe coobienne 06 ommubKe 1 3aBepIaiiTe mporpamMmmy,
HE TIBITAsICh «PUCOBATH» (DUTYPHI.

ITonHO®KpaHHBIE TTPOrPAMMBI

2.26. Hanumure nporpamMmy, KOTopas OYHINAET SKPaH, IIOCJIE Yero
oTobpazkaer B CpeJHeil CTPOKe IKpaHa 3BE3JI0UKY, IOIIEPEMEHHO Mpobe-
TFaloILyI0 BEChb 9KpaH (KpOMe KpalHel npaBon H03I/II_LI/II/I) cJieBa HalpaBoO
U cOpaBa HAJEBO; MPEIYCMOTPUTE 3aJTEPKKY B 11—0 CEeKYHIIbI, YTOOBI IIe-
peMertenust 3BE3I0YKN MOYKHO ObLI0 HabMomaTh. [locte Tpéx mpoxo1oB

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

2.27. YcoBepieHCTBY#TE TPOrpaMMy, HAIMCAHHYIO II0 YCJIOBUSIM
[IpEebIIYINelt 3a/1a41, TaK, YTOObI OHA HEME/JIEHHO 3aBEPIIAIach TP Ha-
JKaTUM TOJIb30BaTeIeM JII0OOH KJTABUIIHN, HO MMOKA HU OJHON KJIABUIIHN HE
HaXKaTo — IPOJIoJIZKaJIa PaboTy.

2.28. Hanwumure mporpaMMmy, KOTOpasi OYHUINAET dKpaH, B IEHTPE
9KpaHa 3alloJIHAET 3BE3J0YKAMU IPSIMOYroyibHyo obnactb 10x10 3ma-
KOMECT ¥ II0 TDAHHUIE 3aI0OJTHEHHON O0JIACTH II€PEMEN[aeT CUMBOJI <«#»
II0 OJHOMY 3HAKOMECTY 3a pa3 B HAIIPABJIEHHU II0 JaCOBOH CTPEJIKE C
33/IEP2KKOI B 1—10 CEKYH/IbI, IIOKa I10JIb30BATE/Ib HEe HAXKMET JII00YIO KJla-
BUIITY; KOIJIa KJIABHIIA OKaXKETCsl HaxKaTa, OYNCTUTE IKPAH U 3aBEPIIN-
Te mporpaMMmy. Eciu mpu crapre mporpaMMbl SKpaH 10 JIJIAHE U/UjIH
IIIPUHE OKAXKeTCsl MEHbIIe, YeM 12 3HaKOMeCT, BbliaiiTe coobrnenne 06
omubKe U 3aBEPIINTE IPOrPAMMYy, He OUHINAs SKPAH U HUYEro Ha HEM He
n300pazkasi.

2.29. Momudumnupyiite mporpammy u3 3agaqdu 2.28 Tak, 9TOOBI Ipu
HaKaTHW KJIABWIIU <«IIPOOE» MEHSJIOCh HAIpaBJIEHHE, B KOTOPOM IIe-
peMeIaeTCsl CUMBOJI «#», a IIPH HAXKaTUU «CTPEJIKU BJIEBO» U «CTPEJIKU
BIIPABO» BEJIUYUNHA 33/I€PYKKU MEXKY OTJEIbHBIMU IIEPEMEIEHNUIMU yBe-
JINYMBAJIACh WJIM yMEHBIIAJIach, TAK YTO BHU3YaJbHO <JIBUKEHHE»> CHM-
BoJia «#» OyIeT 3aMeJJIsiThCsl U YCKOPSIThCS. 3aBEpIIeHUEe ITPOrPAMMBI
MIPOM3BOJINTE IPU HAYKATUU KJIABUIMHN Escape, Bce ocTajgbHBbIE KIABUIIN
UrHOpUpYITE.
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2.30. Hanmmmure mporpaMMmy, KOTOpasi OYHUINAET dKpaH, B IEHTPE
9KpaHa 3all0JIHsIeT 3BE3M0YKAMU IIPSIMOYTOJIbHYIO 00J1aCTh 3X3 3HAKOMeE-
CTa, TIOCJIe Yero 1PN HaXKaTHU Ha KJIABUIIN «CTPEJIKa BJIEBO» U «CTPEJIKA
BIIPABO» YMEHDINAET U yBEJIUINBACT 3AMOJHEHHYIO 00JACTD 10 TOPU30H-
TaJI, & IIPU HaKaTUM «CTPEJIKM BBEPX» U «CTPEJIKM BHU3» — II0 BEPTHU-
KaJld; CYUTaliTe HAaUMEHbIIUM JOIIyCTUMBIM Pa3MepOM II0 KaxKJIO0My U3
U3MEpEeHUil eJINHUILY, 8 HAMOOJIBIIIMM — COOTBETCTBYIOIIUI pa3Mep Kpa-
Ha, yMeHbIeHHbIH Ha aBa. [Ipu HaxkaTmm kiaBum «mpoben» u Escape
3aBepIaiite paboTy, OCTAIbHBIE KJIABUIIN UTHOPUPYIATE.

Bo Bcex 3agavax, npegnonaralowmx ynpasiaeHue LBETOM Bbl-
BOANMbBIX CUMBOJIOB, Npwn 3aBepLUEHNN O6ﬂ3aTeJ’|bHO O‘-IVILLl'aﬁTe
3KpaH 1 BOCCTaHaBNMBaliTe McxofgHble HacTpolikm useTa. Kak
3TO caenaTh, HanucaHo B §2.8.4.

2.31. Momudurupyiite nporpammy u3 3aaadu 2.29 tak, 4T0ObI CUM-
BOJI «#» 110 Me€pe CBOErO IEePEeMEICHUsT MEHSJI IBET, MOCJEI0BATETHHO
upoxojig Bee 16 1BeToB, JocTynHbIX Jid Tekcra (em. §2.8.4). Iser doua
He MeHdITe HU JJIsl 9TOTO CUMBOJIA, HU JIJIsT IPYTUX.

2.32. Hanmmure mporpaMMmy, KOTOpasl OYHUINAET dKPaH, B IEHTPE
9KpaHa 3alOJHSET 3BE3M0YKAMHU IIPSIMOYTOJbHYI 00JIaCTh HXD 3HAKO-
MECT, II0CJIe Yero IPU HaKaTUHU Ha KJIABUIIN «CTPEJIKa BJIEBO» U «CTPeJIKa
BIIpaBO» MeHseT IBeT ¢doHa 3T1oil obactu (cpady Bceil), a IPU HAYKATAN
«CTPEJIKA BBEPX» M «CTPEJKM BHU3» — I[BET TEKCTA (CAMUX 3BE3JI0UEK ).
IIBera MoXkeTe BBICTPOUTD B JIFOOOM TOPSIIKE, KAKOM BaM HPABSITCS; IIPO-
THBOIIOJIOYKHBIE «CTPEJIKA» JOJKHBI MEHSTH I[BETA B IPSMOM U OOPATHOM
IIOPAJIKE «II0 KPYTY» — CJIEJOM 3a IIOCJIeTHUM IIBETOM JIOJI?KEeH CHOBA U/I-
TH IIePBBIii, a Tepes epBbiM — moceauuit. [Ipu HaxkaTuu KiIaBuIn «mpo-
6esr» u Escape 3aBepinaiiTe paboTy, OCTaJIbHbIE KJIABUAIIN UTHOPUPYIITE.

3agaun 2.33-2.37 no3BoAAOT, HavaB C COBCEM MPOCTOA Mpo-
rpamMmebl, LIar 3a LWAaroM MNpUiATH K CO3AaHMI0 abCTPaKTHOIA, HO
[IOBOJIbHO «3aTATMBAOLLER» UTPbl; KaXkas cnepytollas 3agada
npegnosiaraeT MoANMKaLMIO MPOrpaMMbl, HAaMNCAHHON B Kaye-
CTBe pelleHus npegblaywiei 3agaqun. Obpatute BHUMaHUE, 4TO
TaKoro pofa NOCTENEHHOE COBEPLUEHCTBOBaHME OLHO Nporpam-
Mbl — 3TO OAMH U3 KJIKOYEBbLIX MOAXOJOB K pa3paboTke npo-
rpaMMHoro obecnevenus.

2.33. Hanmmummure nmporpamMmy, KOTOPasi, OUUCTUB SKPaH, ©300paKaeT
HA HEM JIBUKYIILYIOCS B OJIHOM U3 YETHIPEX HANPABJIeHUH (110 OJTHOMY 3HA-
KOMECTY 3a pa3) 3BE370uKy. [IpemycmMorpure 3aJIepKKY B %0 CEKYH/IBI.

Ha KazK/I0M Imare ¢ BepoATHOCTBIO % MeHSNUTe HaIlpaBJIECHUE IBU2KCHUA
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Ha CJy4aiiHO BBIOpAHHOE JIPyroe, TaK YTO B CPEJIHEM 3BE304YKa Oymer
MIPOXOUTh B ojHOM Hamnpasiennu 10 mosuruii. Eciau Bamma 3BE3/109UKa
VIIEPJIAch B Kpail 9KpaHa, IIyCTh OHA II0CJIE 3TOI'0 HMOABUTCS U3-3a IIPOTU-
BOIIOJIOZKHOTO Kpas (yIjIa BIPABO — IIOABUJIACH CJIEBA, YILIA BBEPX —
[OSIBUJIACH CHU3Y U T. 1I.), COXPAHWUB HallpaBJieHue JABuKeHus. [Ipu nHaxa-
THH KJIABUII «IIpobes» u Escape 3aBepimaiiTe paboTy, ocTajbHbIE KJla-
BUIIIK UTHOPUPYHTE.

2.34. Moaudunupyiite mporpamMmy u3 3aga4dn 2.33 Tak, I4TOObI Ha-
[PABJIEHNE JIBUYKEHHsI MEHsIIIOCh TOJIBKO IO IPSIMBIM yTJIOM (BJIEBO HJIH
BIIPABO), TO €CTh YTOOBI 3BE3M0YKA HE MOIJIA Cpa3y HAYaTh JBUTATHCA B
[IPOTUBOIIOJIO2KHOM HAITPABJICHUN.

2.35. Momudunupyiite nporpammy u3 3agaquu 2.34 Tak, 9ToObI I1pu
HaXKaTHUU HA JIIOOYIO0 U3 YETHIPEX «CTPEJIOK» 3BE3I0YKA HEMEJJIEHHO Me-
HsUJIA HAIPABJIEHUE HA COOTBETCTBYIOIEE HAYKATON KJaBuile (BHU3 — 3Ha-
9UT BHU3, BJIEBO — 3HAYUT BJIEBO, U T.J., JaXKe €CJIM OHa JIBUTAJIach B
[IPOTHBOIIOJIOKHOM HAIIPABJIEHHH ), HO €CJIU I10JIb30BATEN b HUYEro He Ha-
JKUMAET — IIPOJI0JIKAJIa, MEHSATh HAIIPABJIEHNE CJIYIaiiHBIM 00pa30M, KaK
9TO yKa3aHO B LIpeAblaylneil 3a1ade.

2.36. Momudumnupyiite mporpaMmy u3 3aja4u 2.35 Tak, ITOOBI 3acTa-
BUTb 3BE3/[0UKY [IPUHY/IUTEHHO U3MEHUTH HAIIPABJIEHIE MOXKHO OBLJIO HE
qalne OJHOTO pa3a B JIeCITh mepemenieHuil. Ecan moip30BaTe b HayKaul
OHY U3 «CTPEJIOK» paHbIIle, CIeIyeT 3TO 3aIOMHUTH, HO HaIpPaBJIEHHE
U3MEHUTH TOJBKO KOTJIa UCTEKYT JEeCATDH IepEeMENIeHNI; eclii B TeUeHne
BPEMEHHU, KOI/Ia MEHSTh HallpaBJICHHUE 3allPEeIleH0, I10JIb30BaTeIb HaXKN-
MaJI pa3Hble CTPEJIKH, UCII0/IH30BaTh HAIIPABJIEHHE, COOTBETCTBYIOIIIEE II0-
ciemHeit Haxkaroit crpesike. CirygaitHbiM 00pa3oM HaIpaBJIEHHUE JOJIZKHO
MEHSTHCA TO-TIPEKHEMY B COOTBETCTBHM C YCJAOBUAMH 337184 2.33 u 2.34.

2.37. Momudurupyiite mporpammy u3 3ajadu 2.36, IpeBpaTuB eé B
[TOJTHOIIEHHY 0 urpy. Jljist 9TOro 3BE3709Ky M3HAYAIBHO BCETJA PACIIONA-
rafiTe B JIEBOM BEpXHEM yTJIy, HAYaIbHBIM HAIIPABICHUEM YCTAHABINBA-
Te JBUKEHIE HAIIPABO; B IIEHTPE IKPAHA PACIOJIOKUTE 001aCTh 3X3 3HA-
KOMECTa, 3allOJHEHHYI0 CUMBOJIAMU «Q@» (MM JIFIOOBIME JAPYTUME, KAKUe
BaM Gosblie HpaBsTcst). Lleab Urpbl — «3arHaTh» 3BE3J0UKY B 3aII0JI-
HEHHYIO 00JIACTH B IEHTPE; €CJIU 3Ta Iejlh JOCTUTHYTa, OYUCTUTE IKPAH
u B ero nenrp Bblpaiite Hammch «YOU WIN», mocie 4ero moxkianurech
HaXKaTusl JI000# KJIABUIIN.

Yr1o6br urpaTrh OBLIO MHTEpPECHEEe, BBEIUTE OIPAHUYECHUS HA BpPEMs
urpsl (Hanpumep, He Gosbire 1000 nmepemernennii 3B€3709KM) U Ha KO-
JImgecTBO BozzelicTBuil (manpumep, ne Goubire 50). Urpars craner eré
WHTEpPECHee, eCJIU TEKYIIIe OCTATKU IO 00OWM JIUMUTaM OyayT oTobpa-
JKaThCs HA 9KpaHe, HAIIPUMED, B IIPABOM BEPXHEM YIULy (TOr/a BEPXHIOK
CTPOKY 9KpaHa CJieJlyeT MCKJIIOINTh 13 urphl). Korga onun u3 muMuTos
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ncuepraH, BuIAaiiTe B 1eHTp skpana Haanuch «GAME OVER». Kiasu-
1y «mpobes» 3aJIefcTByiiTe, YTOOBI CTABUTH UI'PY Ha ay3y; JJis HEMe/I-
JICHHOI'O €€ 3aBeplleHusd UCIob3yiiTe Escape.

Onucangas urpa JI0IyCKaeT OeCUNCIeHHOe MHOXKECTBO JOIOIHUTE b
HBIX YIyUIIeHnit — MOsSBJIEHIE Ha T0JIe BCEBO3MOXKHBIX «OOHYCOB», TIepe-
MeIeHNe «MUITEeHNy, IPUMEHEHNE [BeTa, M3MEHEHNEe YPOBHSI CJIO2KHOCTHU
(/17151 9TOTO MOYKHO BAPHUPOBATH CKOPOCTh U 3HAUEHNUS JIMMATOB) U MHO-
roe JIpyroe; npuMeHnTe (haHTAZHIO.

YKkKazareu

2.38. B mporpamme onucaHsl IeJIOYNACIEHHbBIE IEPEMEHHBIE X, ¥ U Z, &
TakKe TUI MacCHBa, MAaCCUB ITOTO TUTA W yKa3aTeJb Ha TaKO MaCCHUB:

type

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

a: iptr3;

p: ~iptr3;

IIporpamma BBITIOJTHIIIA CJI€LYIONIIE TPACBANBAHIS:

al1] := @x;
a[2] := ey;
al[3] := ez;
p := Qa;

Kak (¢ 11oMoIpio Kakux BbIPAXKEHUit) Terepb MOXKHO 0OpaTUTbCHA K Ie-
PEMEHHBIM X, ¥ U Z, UCIIOJIb3ys TOJIBKO UMs P U HE YIOMHUHAS HUKAKAX
JIpyTUX UMEH?

2.39. B nmporpaMme onmcaHbl gBa TUITA-3aINACH:

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

Jlasbltie B TOI Ke IIpOrpaMMe OIIMCAHBI CJIeLyIOIINe IIEPEMEHHBIE:
tp2: twoptrs;
m, n: pair;

X: integer;

HporpaMMa BBITTOJIHUJIA CJICJIYIONINE IIPUCBABAHUA:

tp2.g := @m;
tp2.h := @n;
tp2.t := Ox;
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B mponenypy procl, npuHHMAIONIy0 OJMH IapaMeTp THIAa ~twoptrs,
MMEOIN UM p, Mepellajii 3HadeHne BohipakeHus @tp2. C momombio
KAKNX BBIPAYKEHWIT B ITOH MPOIEIyPe MOXKHO OOPATUTHCH K IIE€PEMEH-
HBIM m.a, m.b, n.a, n.b 1 x, ecZIx UMeHa M, 1 U X B TEKCTE IPOIELYPbI
HEJIOCTYIIHBI !

2.40. Hanumure mporpaMmy, KOTOpash 9MTaeT U3 ITOTOKA CTAHIaPT-
HOI'0 BBOJIa YHCJIa THIIa longint, 1okKa He BO3HUKHET CUTYaIlUd <«KOHEI]
daiinas; mocse 3TOro nevaTaeT Te U3 HUX, KOTOPbIE BCTPETUINCH B ITOJIhb-
30BaTEJILCKOM BBOJI€ POBHO TPH pa3a. duciia JOMKHBI ObITh HATICYATAHbI
B TOM TOPSJKE, B KOTOPOM BCTPETUJIMCH B II0JIb30BATEJIHCKOM BBOJE B
HepBBIA pas.

2.41. Hanumure mporpamMmy, KOTOpas YUTAET U3 MMOTOKA CTAHIAPT-
HOI'O BBOJA 4HcCJja TUla longint, MoKa He BOZHUKHET CUTyallus <«KOHeL,
daitiar; nocie sroro medaraer T0 (WM T€) U3 HUX, KOTOPbIE BCTPETH-
JINCh B IIOJIb30BATEILCKOM BBOJIE Yallle, YeM BCe OcTajbHble. Ecin Takux
qpcest GoJIbIIe OJHOIO (T. €. HECKOJIBKO UHCEN BCTPEYAJINCh OJMHAKOBOE
YHCJIO Pa3, & BCe OCTAJIbHbIE — MEHBIIIE), TO TAKUEe YUCJIA JOJKHBI ObITH
HalledaTaHbl B TOM HOPSJKE, B KOTOPOM BCTPETHUJINCH B IOJIH30BaTE/Ib-
CKOM BBO/I€ B IIEPBBIIT pa3.

2.42. Hanumure nporpamMmy, KOTOpast YUTACT U3 CTAHIAPTHOTO ITO-
TOKa BBOZA CTPOKH, COCTOSIIHE U3 CJIOB (CJI0BA MOI'YT PA3JIEJIsAThCs IIPO-
U3BOJIHBIMU [PYIIIAMHA POBEJILHBIX CUMBOJIOB), M B OTBET HA KAXKIYIO
[IPOYUTAHHYIO CTPOKY II€9aTaeT CJIOBA U3 ITOH CTPOKH 8 00PAmMHOM NO-
padke; HapuMep, B oTBeT Ha dpa3y «Humpty Dumpty sat on a walls
JIOJIZKHO OBITH HalledaTaHo «wall a on sat Dumpty Humpty». Beogurn
OTpaHIYeHNs Ha JJINHBI CTPOK, CJIOB U JIP. HEJIb34; B YACTHOCTH, HEJOITY-
CTUMO UCIIOJIB30BATH TUI String Jjis XpaHEHUsl YUTAEMbIX CTPOK U /HIn
OTIEIbHBIX CJIOB. Bes BblzesleHHAS TUHAMUYECKAS IAMITh JOJKHA ObITh
KOPPEKTHO OCBOOOXKJIEHA CPa3y Iocje 0OpabOTKU OUepETHON CTPOKU.

2.43. Hanumure mporpaMMy, KOTOpasi YATAET U3 CTAHIAPTHOTO I10-
TOKa BBOZA CTPOKH, COCTOSIIME U3 CJIOB (CJIOBA MOI'YT Pa3JIesIsiThCs IIPO-
U3BOJIBHBIMU IPYIIIIAMHA MIPOOEIBHBIX CUMBOJIOB), U B OTBET HA KAXKIYIO
[IPOYUTAHHYIO CTPOKY II€YATAET CJIOBA U3 TOW CTPOKU «BEPTUKAJIBLHOY,
TO €CTh CHadYaJja IedaraeT mepBbie OyKBBI BCEX CJIOB, IEPEBOJUT CTPOKY,
[I€YATAET BTOPbIe OYKBBI CJIOB U T.JI., IOKa OYKBBI BO BCEX CJIOBAX HE KOH-
qarcs. J[Jis cJIoB, KOTOpbIe KOpOoYe JPYIUX, BMECTO HEJIOCTAIONINX OYKB
HY>KHO BBIBOIUTH 1pobesibl. Hanpumep, B orBer Ha dpasy «Happy New
Year to everyones JOJKHO OBITH HAIEYIATAHO:

HNYte
aeeov
pva e
prr
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BBoguTh orpanuueHusi Ha JJIMHBI CTPOK, CJIOB W JpP. HEJIb3sl; B YACTHO-
CTH, HEJOIYCTUMO HCIIOJIB30BAThH TUI String I XpaHeHHs YUTAeMbIX
CTPOK M/UJIM OT/EJIbHBIX CJIOB. Besl BbLIEJIEHHAS JUHAMUYECKAS IIAMSITh
JIOJIZKHA OBITH KOPPEKTHO OCBODOXKIEHA Cpa3y Iocye 00paboTKH odepe/I-
HO# CTPOKH.

2.44. Hanumure mporpaMmy, KOTOpasi IATACT U3 CTAHIAPTHOTO II0-
TOKa BBOJ[@ TEKCT, COAEPKAIUil, B IHCJIEe IPOYEro, OCJIEI0BATETEHOCTH
udp (BO3BMOXKHO, He OTJEJEHHBIE TPOOEIAMHI OT OCTAJBHOIO TEKCTA),
B OTBET HA KAXKJIYI0 TPOYUTAHHYIO CTPOKY IEYATAET CaMYyIO JIJTUHHYIO
73 IoC/IeI0BaTeIbHOCTE TTudp, BCTPEUEHHBIX B 9TO# cTpoke. Kcym Ta-
KuX (CaMbIX JJIMHHBIX) IIOCJIEJ0BATEILHOCTEH HECKOJIBKO, CJIEJyeT Ha-
revaTarbh UX Bce, pa3fenus mnpobdesamu. 1Ipy BOSHUKHOBEHUM CHUTYAIHMH
«KoHer aitgay 3aKOHINTH paboTy. BBoauUTH orpaHuteHuns Ha JJIAHbBI
CTPOK, CJIOB U JIP. HEJIB3s; B YACTHOCTH, HEJIOMYCTUMO UCIIOJIH30BATDH THUII
string Jyig XpaHeHUsl YATAEMBIX CTPOK U /WU OTJEJIbHBIX CJIOB. Best BbI-
JleJIEHHAS THHAMIYIECKAs TAMSATh JOJKHA OBITh KOPPEKTHO OCBODOXKIEHA
cpa3zy mocje 0OpaboOTKN OYepeTHON CTPOKH.

2.45*. Haitnure B UaTepHere wmam B KHUTaX OIUCAHUE
KpacHO-4EpHBLL depesves. Peanusyiite B Buue Habopa IpoIe-
Ayp 1 PYHKINN KPACHO-4EPHOE JIEPEBO, B KOTOPOM KJIIOYOM BBICTYIIAET
CTPOKa TUNA String, MPU 9TOM KaKJbI y3eJI COMAECPKUT €IE HEeTUITN3HU-
pOBaHHBIH yKazaTeb (Tuma pointer), 9TOOLI CO CTPOKONH MOXKHO GBLIO
CB#3aTh IPOW3BOJIbHBIE J@HHBbIE. Hammmmre [IeMOHCTPAIMOHHYIO IIPO-
rpaMMmy, C IOMOIIBIO0 KOTOPOW MOXKHO OyIeT IPOBEPpUTH KOPPEKTHOCTH
Balllell peaJin3aluu.

Daitianl

2.46. Haitnure B lnTepHeTe aHMIUACKUN OPUTMHAJ CTUXOTBOPEHUST
upo Mlanras-Bomras (Humpty Dumpty). Hanumumre nporpammy, Koro-
pas moixydaer nMs dailya depe3 apryMeHT KOMAaHJHOW CTPOKH, IIOCJIe
Yero 3ammuchiBaeT B ITOT bailyl HalijeHHbIl Bamu Tekcr. O0si3aTeIbHO
[IpOBEPBTE, UTO BCE pabOTaeT KaK HYKHO, UCIOJIb3ysi KOMAHy cat.

2.47. Hanumure mporpaMmy, KOTOPas MOJYIaeT Yepe3 apryMeHT KO-
MaHJHOW CTPOKHM HMMsI TEKCTOBOTO (hailjia M pacledaTbiBaeT ero Colep-
JKAMOE TOI0OHO TOMY, KaK 3TO JeIaeT KOMaHIa cat.

2.48. Hanummure mporpaMmy, KOTOPas MOJYIaeT Yepe3 apryMeHT KO-
MaHJHOW CTPOKHU UMsi TEKCTOBOrO ailjia, MPOYUTHIBAET €r0 U BBIIAET
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(meuaTaer B MOTOK CTAHJAPTHOIO BBIBOJIA) IEJI0€ THUCJI0 — KOJMIECTBO
CTPOK TEKCTa, COJepKaIuXcs B daiie.

2.49. HanumuTre nporpamMmy, KOTOpast MOJIyYaeT Yepe3 apryMeHT KO-
MAaHJHOW CTPOKHW WMsI TEKCTOBOTO hbaiiyia, IMocjie Uero YuTaeT U3 CTaH-
JIAPTHOIO MOTOKA BBOAA («C KJIABHATYDPBI» ) TEKCT J0 HACTYILJIEHUS CUTY-
aruu «KoHer aiiiay 1 3alUChIBACT TPOIUTAHHOE B 3aJaHHBIA (ail.

2.50. Hamumure mporpaMmy, KOTOpash MOJIyIaeT depe3 KOMaHIHYIO
CTpOKy mM« ailta, a Tak)Ke 3HAYEHHUs HAYAJIBHOIO yTJia, KOHEYHOI'O
yiia n mara (9ucsia Ttuna real) B rpajycax, T.e€. BCETO YeThlpe Ia-
pamerpa, u (HOpMHUPYET B 3aJaHHOM aiijie TabJIUIy CUHYCOB, KOCHUHY-
COB, TAHT'€HCOB W KOTAHTEHCOB JJIs 33/IAHHBIX YTJIOB C 33IAHHBIM IIATOM
B BHUAE O0T(HOPMATHPOBAHHOIO TEKCTA, KOTOPHIM MOXKHO IIOJb30BATHCSI
IIpU pacyuérax; KejJaTesbHO, YTOObI B Ballleil TabJuIle HCIOIb30BAJINCH
CHUMBOJIbI—Pa3/IeJINTE/ N, TaKNe KaK «|» B KayecTBe BepTUKAJIbHON uep-
ThI U OOBIYHBIN MUHYC — B Ka4eCTBE TOPU30HTAJIBHON; OT BEPTUKAJIBHOM
9epTHI CJIEyeT BCEria OTCTYNAaTh XOTsS Obl oJuH 1pobes, 4ToObl Tabsiu-
1a Jiydire gyuranachk. He 3a0yabTe mpo 1mepeBos, u3 rpajIycoB B PA/INAHEL;
quciio 7 B [lackase Tak u obosnadaercs: pi.

2.51%. YcoBepIieHCTBYITE TPEIBIYILYIO IPOrPAMMY TaK, YTOOBI OHA
[IPUHUMAJIA TSITHI apaMeTp KOMAaHIHON CTPOKM — KOJIMYECTBO 3HAKOB
IOoCJIe 3aIlsITOM It 3HAYEHUIT TPUTOHOMETPUIECKUX (PYHKIIUN, UX apry-
MeHT (B rpajlycax) Beeria nedarasa 6e3 He3HAUAIMX HyJiedt, a Jjist eJIbIX
3HaYEHUI 0TOPACHIBAJIA BCIO IPOOHYIO 9aCTh; TAK, €CJIU MOJb30BATEb 3a-
JIaJl TieJible TIPeJIesIbl U TeJIBIi JKe Irar, IMporpaMMa BOoDIne He JTOJIKHA
HCIIOJIB30BATh JPOOU IPH Ied9aTH apryMeHTOB.

2.52*. Hanurmmure mporpaMMmy, KOTOpasl MOJIyYaeT depe3 apryMeHTb
KOMAH/IHOM CTPOKU MMEHA MIPOM3BOJIBHOIO KOJIMYECTBA TEKCTOBBIX (haii-
JIOB; TIPEJITIOJIATAeTCs, 9TO Bee 3Tu (ailjinl yxKe cymectyeT. HyxHo ompe-
JEeJINTh CaMyIO JJIMHHYIO CTPOKY B KaKJO0M u3 (ailjioB U CaMyiO JJINH-
HYIO CTPOKY Cpean Beex 3aJanubiX (aitmos. o kaxkmomy daitry BeIaTH
B IIOTOK CTaHJapPTHOI'O BBOJA OTJIEJIBHON CTPOKOM (no O/IHOM Ha, KarKJIbII
daiin) ums daitiaa, CHMBOJ JBOETOUMsI M HANIEHHYIO B 3TOM (aiiie ca-
MYO JIJIMHHYIO CTPOKY; €CJIA 9Ta CTPOKA BIOOABOK SIBJISIETCSI CAMOM JJTHH-
HOM cpenu Bcex GailjioB, HATEYATATH CHMBOJ 3BE3I0YKHU IIEpe] MMEHEM
daitna. Hampumep, paboTta mporpaMMbl MOXKET BBITVISIETH 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: TreeNode; val: longint): TreeNode;
vasya@host:~$

Ecnu manbosbinyro [AuHy B OTHEJBHO B3sTOM (aiijie mMeeT HECKOJIb-
KO CTPOK, I€YaTaTh MEPBYIO0 M3 HUX; €CJIM CPEIN BBIJEJIEHHBIX HAanOO-
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Jiee JIJIMHHBIX CTPOK HAMOOJBIIYIO JJIMHY WMEIOT HECKOJBKO, BBIBECTU
3BE3I0YKM IT€pPeJ] KaXKIbIM M3 COOTBETCTBYIOIMUX WMEH daiinos. Hemn-
3s1 BBOJIUTH OTPAHUYEHUS HA KOJUIECTBO (DailjioB, KOJUIECTBO CTPOK B
HUX, JJIMHBI CTPOK; B YACTHOCTH, JJIs XPAHEHUS CTPOK 3 (hailioB Hemo-
IIyCTUMO HCIIOJIb30BaTh Tull string. Takike He cjemyeT HCIOJIH30BATh
BCIIOMOTaTeIbHbIE (hallJIbL.

2.53. Hanmmure mnporpaMmy, KOTOpas IMOJIyYaeT 4epe3 apryMeHTHI
KOMAHHOM CTPOKN UMeHa TPEX (hailyIoB, TEPBbIi U3 KOTOPHIX YVIKe CyTIe-
CTBYET, OCTaJIbHBIE JIBA IIPOrPAMMa JIOJI?KHA C(POPMUPOBATDH B XOJE CBO-
eit paborel. Paccmarpusast mepBbiit aitsl KAK TEKCTOBBIN, 3aIUIIUTE BO
BTOpPOIi (hailsl (ToXKe TEKCTOBBIN) TOJBKO T€ CTPOKH U3 [IEPBOI0, KOTOPLIE
HauMHAOTCA ¢ 1npobesa. B rperuit dailyn (TUIM3MPOBAHHBII) 3anuIIATE
B BHJIe YHCeJI TUIIA integer /UIMHBI BCeX CTPOK mepsoro daiina. [Ipume-
HUB nporpaMmy hexdump, ybemnrech B KOPPEKTHOCTU c(DOPMUPOBAHHOTO
TUIU3UPOBAHHOTO hailjia.

2.54. Hanummure mporpaMMy, KOTOpas IMOJy<IaeT depe3 apryMeHTb
KOMAaH/HOW CTPOKHM MMEHA HECKOJLKUX (IIPOM3BOJIBHOIO KOJMYECTBA, HE
MEHee OJIHOIO) CYNIECTBYIONMX TUIIU3UPOBAHHBIX (DANJIOB, COCTOSIIIX U3
YeThIPEXOANTHBIX IEJIbIX YHCEJ, U OJHOIO TEKCTOBOrO daiiia, KOTo-
PBIil IporpamMMa J0JKHA CO37aTh BO BpeMs paboThl (ero mms 3aaér-
cst mocsieiHnM ). [IpoaHanm3npoBas KaXK bl U3 3aJaHHBIX TUIH3UPOBaH-
HBIX (ailjIoB, 3allUIIUTE B TEKCTOBBI (ailjl ¢ 3aJaHHBIM UMEHEM CTPOKH
(mo omHOl JIg KaXKJI0ro mpoaHaJu3upoBaHHoro (daiiyia), cojeprkaiiue
nmvs daitia, obiree KOJMIeCTBO JHCE B HEM, HAMMEHbBINee U HAnOOIb-
1ee U3 9HcesI, CoJepKaImuxcs B daiie.

s OTIa/IKM BAIErO PEIeHHs HAIUIINATE BCIOMOIATEIbHYIO IIPO-
rpamMmy, Koropas (OpMUpYyeT THIHU3UPOBAHHBIN aill Hy»KHOI'O BaM
dopMmaTa, COCTOANUI W3 YHCes, BBEIEHHBIX W3 CTAHIAPTHOTO IMIOTOKA
BBOJIA (JI0 HACTYIJIEHUs cUTyanuu «KoHer| daitiaa»). Nma daitna upo-
II[e BCEro 3a/1aTh apr'yMEHTOM KOMAaHIHOW CTPOKH.

2.55. Jljist c60pa CTaTUCTUKK OTPEGOBAIOCH HOJIEPKUBATE (B BUIE
daitina ma qucke) TabuauIly, COCTOLAILYIO M3 JIBYX IOJEH: CTPOKH, WJIEH-
THUIUADYIONIEH HEKUE MPEIMEThI, U IEJOYNCIEHHOIO CIETINKA, ITOKAa-
3BIBAIOIIEr0, CKOJIBKO Da3 JAHHBIA IIPeIMeT BCTPETUJICA B XOze cOopa
CTATUCTUKU. DBBITIO TPUHATO pelieHne, 9TO UIACHTU(DUKATOP IMPEIMETa
HE MOXKET B JJINHY IIPeBBIMAaTh 59 CHUMBOJIOB, Tak 4TO (aili, B KOTO-
poM OYyIyT XpaHUTbCS PE3yJIbTaThbl cOOpPa, MOXKET COCTOSATH M3 3amuceit
1o 64 Gadita: 60 GailT Ha XpaHeHue CTPOKU TUlla string (MakcuMmasbHAs
JJIMHA CTPOKH IIPH 9TOM COCTABHUT KakK pa3 59 cumBosioB) u 4 Gaiita Ha
[1eJIOYNCJIEHHBIH CUETYNK, UMeIomuil Tull longint.

Hanummre mporpaMmy, KoTopast IpUHUMAET TPU apryMeHTa KOMaH/I-
HO# cTpoku: nMs daiija, «KOMaHIy» u uaeHTudukarop. Kciam BTopoit
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apryMeHT («KOMaHJa») IpeJcTaBisier co0ol cTpoky add, HY:KHO B 3a-
JaHHOM (bailie HATH 3aIUCh, COIEPKAIILYIO 3aJaHHbBII UIeHTHMOUKATOP,
U CYETYUK B ITON 3allMCH yBEJIWYUTH Ha €JUHUILY; €CJIM TaKOil 3ammcu
Her, co3aaTh eé (B Kouie ailyia) U yCTaHOBAUTH CYETUUK PABHBIM €JIUHH-
ne. Ecim Bropoit aprymMenT npesicTaBiseT cobOil CTPOKY query, Hy>KHO
HaifTH 3aIKCh C 33/JaHHBIM HACHTU(MUKATOPOM U BBIIATH B CTAHIAPTHBIHI
IIOTOK BBIBO/IA 3HAYEHUE CYETYNKA W3 ITOM 3allMCH; €CJIM TaKON 3almcu
HET, BBIIATH HOJIb (3TO COOTBETCTBYET CUTYAIMH, 9TO UHTEPECY IO HAC
IpeMeT [OKa HU pady He BeTpedasics). Kciu BTOpoil apryMeHT mpeji-
craBisieT cobOit CTPOKY 1ist, BbIIATH B CTAHJAPTHBIN OTOK BBIBO/IA BCE
napbl «uJAeHTADUKATOP+CIETINK », IMEIOIINECS B HACTOSIINI MOMEHT B
daite; TpeTbero apryMeHTa KOMaHJIHONH CTPOKU B 3TOM CJIyYae MOYKET
He OBITH, HO €CJIN OH €CTh, ero CJIeJyeT TPOUTHOPUPOBATH.

06 3 dexTUBHOCTU TIONCKA MOXKETE MOKA HE JIyMaTh W IIPOCTO IIPO-
CMaTpUBaTh BeCh (haily OT HavYaIA, IOKA JUOO He HAIETCA HyXKHAs 3a-
UCh, TU00 aili He KOHIUTCH.

IIpumep x 3ajgate 2.56

Qaiin 1 Daitn 2 Pezynbrar
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 u3 ycioBuil 3ajia4u 2.55, HAIUIIATE TPOTPAMMY, KOTO-
past 0ObeIUHSIET PE3yJIbTAThl COOPA CTATUCTUKU, COAEPKAIIMECS B JIBYX
daitnax. Ilporpamma moKHa TPUHAMATH TPU APTYMEHTa KOMAHIHON
CTPOKM: TIEPBBIE IBa — MMEHA CYIIECTBYIONNX (BaiioB OMUCAHHOTO HOp-
MaTa, KOTOpbIe IMporpaMMa OyIeT YUTaThb, TpeTuit — ums daitia, KoTo-
pBIil TporpamMMa JIOJKHA CO37aTh. MHOXKECTBO MJIeHTH()UKATOPOB, CO-
JIepKAIUXCS B 3AlMCIX PE3YIbTUPYIONEro (aiiyia, TOJKHO COBIAJIATH
¢ O0bequHEeHNEeM MHOYKECTB WICHTU(MOUKATOPOB M3 IEPBBIX ABYX Qaii-
JIOB; €CJIM HEKOTOPBINl MAEHTU(MUKATOP COAEPIKAJICST TOJTBKO B OIHOM W3
JIBYX UCXOMHBIX (Daiiiion (JIT060M), COOTBETCTBYIOIIEE SHAUEHAE CUETINKA
JIOJIZKHO OBITH ITPOCTO CKOIMUPOBAHO B (hailyl pe3ybTaTa, ecIu Ke HIeH-
TudUKaATOp comepkaJics B oboux dailiax, 3HAYEHUs] CUETINKOB U3 UC-
XOOHBIX (DAMIOB IJIsi JAHHOTO HIACHTU(MUKATOPA CJIEIyeT CJIOXKUTL U B
pe3yabTUpYIONmit (aita 3aHeCTH MOJyIeHHYI0 cymMmy. [IpuMep Taxoro
00beIMHEeHNs II0KA3aH B TaOJInIe.

2.57*. IlonpoOyiiTe mpemyIoKUTh JJIs yCJIOBUil 3ajaqdn 2.55 Takoit
dopmaT daitna, KOTOpbIi 00eCIeInT OBICTPDIN TMTONCK HYKHON 3aInucu —
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HaIIPUMED, 3a BpeMsi, Iponopiimonaabaoe In N, riie N — KOJIm4ecTBo 3a-
nuceit B daiise, niu emg Jyrydine — 3a KOHCTAHTHOE BPeMsI, BOODIIE He 3a-
BHCsIITIIee OT KOJIMIeCTBa 3amnmuceil. Peaym3yiiTe mporpaMMbl, OnrcaHHbIe B
zamadax 2.55 u 2.56, ¢ ucnosp3oBanneM Baiero popmarta daiina. Mccire-
Jiyiire OBICTPOIEHCTBIE TPOrPAMM [IPHU MCIIOJIH30BAHUHT BaIero (popmata
JIJIsl YCKOPEHHOT'O ITOWCKA B CPABHEHWU C BPEMEHEM JIMHEHHOTO MOUCKA;
JITsT 9TOTO BaM HOTpedyeTcst (hailil, comepKaiiuil HeCKOJIbKO MUJIJIMOHOB
zamnmceil — KakK CO3/aTh Takoil ¢aii, 9700kl B HEM HE ITOBTOPSLINCH UJIE€H-
THMUKATOPHI, TOMPOOYITE COOOPA3UTH CAMOCTOATEIHHO.

DTI0ABI TIOCEPbE3HEE

2.58*. Hamumure cBolO Bepcmio 3HaMeHHTOTO <«Terpucay. Ourypsr
MOXKHO ¢POPMHUPOBATH, HAIIPUMED, U3 CUMBOJIOB «#» WM JayKe IIPOCTO
BBIBOJUTH B COOTBETCTBYIOIINX MECTaX IKPAHA MPOOEIbI, yCTAHOBUB JIPY-
roii 1iBer ¢ona. OOBIYHBINA pa3Mep «CTakaHa» B Terpuce cocTapiser Je-
CATh KOJIOHOK Ha 14-15 «CTPOK»; MOCKOJBbKY OOBIMHBIN pasMep TepMU-
HaJIbHOTO OKHa, 0OJIbIlle, KaXKJIYI0 <«KJEeTKy» (urypbl Terpuca MOXKHO
[IPEJICTABUTH IIPAMOYTOJBHUKOM IIMPUHON B TPU U BBICOTOW B JBa 3HA-
KOMECTa, TaK OHU OyJIyT BBIIVIANETH «0Oojiee KBAIPATHBIMUS

#E R W ### #H## HHHHHEE RS HERBRIS
#i## HHHHES i #it# #i#t# RS ##H#H#H #itR RS
#HHHARERE B ##H###H ###HAHR  HHE HAERERE #i# #it# #it#
HEHHHHREE W B SR #HHIH R HRESY #HH## #i## #it#
Wi S ### HHE #EH H#iH# #ih HHH ##t#
HE HERBRRASE HHE B H#H## H#HH B ###
#H## HHHHH HHRRRRIS ### #H## W HHRARE  HHRRRS
#it# #it# #it# #Hit# i ##dHdH  HadREE
#HHHARARE  BERERER RS #i## #it# Wi #i# #####H #it#
HHHHHHRE R #it# W H##H# H#itH#HH #it#

Eciu pasmep okHa mpum crapre IpOrpaMMbl HEIOCTATOYEH JJISI PUCO-
BaHUsl «CTaKaHa» TOIO pasMepa, KOTOPBIA BBl 3aJyMaJid, MOXHO IIO-
[IPOCHUTH TIOJIb30BATE IS YBEJINIUTH OKOIIKO TEPMUHAJIA, U IIEPE3AITyCTUTh
IpOrpaMMy.

2.59*. B snoxy MS-DOS 6b11a moBosibHO nomyJisipaa urpa « Tetrillers,
koropyio npuiayman Asekceit Munocsian. CoryiacHO €€ CIo¥KeTy HeKwUii
danat Terpuca, 3acHyB 3a KJIABHATYPOIt, BO CHe OOHADPYKMJI ceOs Ha THE
«cTakaHay Terpuca, a cBepXy Ha HEr0O MOCHIIAIUCH (DUTYPBI, COCTOSIIIE
U3 CTPOUTEIHLHOTO Mycopa — OeToHHble OAJKU ¢ TOpUalleil apMaTypoit,
6JI0KU U3 KUpIrYeil, 0OOpbIBKM KAKUX-TO Iereil u Bcé Takoe mpouee. Cama
Urpa OTJIMIAETCS OT 0OBIIHOTO Terpuca TeMm, 9To BHU3Y — IO JIHY «CTa-
KaHa» W 10 JiexKarmuM purypam — Geraer mepcoHark, 3aHUMAIONIUH JiBe
KJIETKH 110 BEPTUKAJIN, HO €CJIH €T0 MTPUKATH CBEPXY, OH MOYKET ITPUCECTD,
CKPIOUHUTBLCS U 32aHUMATH TOJILKO OJIHY KJIETKY; €CJIU YKe eMy He OCTaBUTD
Jlake OJIHOM KJIETKH, OYepejiHasl YIaBIIas (PUIypa ero MoIpocTy pas3iia-
BUT, YTO IIPUBOJUT K TOMY 2Ke 3D PeKTy, KaK U 3all0JJHEHUE «CTAKAHAY JI0
BepXa — TPATUTCS OYEPEJIHAs «XKU3Hb». [lepcoHaK yMeeT MOIHUMATh-
€ U CIyCKATbCSI HA OJHY KJIETKY, YTO W JIEJIAET, €CJU YPOBEHb (PUTYD
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repeJi HIM OTJIMYaeTCs OT TOT'O YPOBH$, HA KOTOPOM OH CTOHUT, POBHO
Ha OJIHY KJIETKY BBEDPX WJIM BHU3; €CJIN K€ IIEPCOHAXK YIIMPAETCS «B CTe-
Hy» WU «B OOPBIB» — T. €. KOTJA [e€PeJl HUM CTEHKA CAMOI'O «CTAKAHA»
WA KOTJA CJIEYIONHUI mar moTpeboBasl Obl BEPTUKAJIHHOIO IEPEeMeIle-
Hust OOJIbITIE YeM Ha OJIHY KJIETKY — IEPCOHAXK PA3BOPAYNBAETCS U UJIET
B JIPYT'YIO CTOPOHY. ¥YIIPaBJIATH IIEPCOHAYKEM HAIPSMYIO HEJIb3s, MOXKHO
TOJIBKO BBICTPAUBATH IE€PEJl HUM <«JIECTHUI[bI> U3 (PUryp miim, HaoOOpOT,
BO3BOJIUTH HEMPOXOJUMbIe ycTynbl. Ha ypoBHE JIeBATH KJIETOK OT JTHA TIO
6OKaM «CTaKaHa» PACIOJIOXKEHBI «IBEPU», U€Pe3 KOTOPBIE IIEPCOHAXK MO-
2KeT cOeKaTh U3 «CTAKAHA», IPU ITOM BCE, 9TO YCIEJIO HAIAIATh, PA30M
nCYe3aeT; COOCTBEHHO TOBOP:, IOJBECTH IEPCOHAXKA K ITUM JIBEPIM — U
€CTh HACTOAIIA 3a/la4d UI'PHI.

Ecau, peanuzysa Terpuc, BbI Tocae 10BN HAIIIEMY COBETY U CTPOUIIH
burypsl u3 mpsiMOYTOJBHAKOB 3X2 3HAKOMECTa, TO I/1306pa310/ITb epco-
HayKa, CTOSINEro B IOJHBIA POCT, MOXKHO, HaIIpUMeEp, Tak: ;°, a u300-

/>
Pa3uTh €ro Ke CUJAINIIM CKPIOYUBIINCH — TaK: ,-.; Pa3yMeeTcsl, MOKHO

[pUIyMaTh U Apyrue crocodbl. Beé 910 mo3BosisieT peam30BaTh CIOXKeT
Terpuiepa B TEKCTOBOM pEXHUME, UTO BaM U IPEJJIATAE€TCS CJIEJIaTh.
Kcraru, BO3MOXKHO, BBI JIydllle MOIMETEe, YTO JeJIaTh, €CJIU Hal/iéTe B
WuTepHere opurnHaj WIrpbl W MMOTPATUTE MUHYT COPOK, UTODBI C 3TOM
UI'POIl OCBOUTBLCH.

2.60*. rpa «3Meiikay n3BeCTHA B COTHAX BApUAHTOB, 00bEINHEHHBIX
OOIIIM CIO2KETOM: II0 UTPOBOMY ITOJIIO, COCTOSIIIEMY M3 KJIETOK, T0JI3aeT
«3MelfKay, 3aHIMAIONIAasl HECKOIHLKO KJIETOK, TPUIEM COCETHIE CETMEHTHI
3MEIKU JOJKHBI PACIIOIAraThCsl HA HOJIe B COCEIHUX KJeTKax («coceji-
HUX» 110 BEPTUKAJM UM FOPU30HTAJU, HO He N0 AuaroHasu). Hampas-
JICHWE JIBUXKEHUS 3MEHKU U3MEHSETCS HayKaTUeM CTPEJIOK; OTHOBPEMEH-
HO IIepEMEIIAETCS Ha COCEJHIOI KJIETKY I'0JIOBA 3MEHKH U «ITOIKUMAET-
cs» e€ XBOCT, TaK UTO €€ JJINHA TMPU JBUKEHUN OCTAETCS TOCTOSHHOI.
Ha noste B pa3ubix MecTax BO3HHKAIOT MPEAMETHI, KOTOPBIE HAJJIEKUAT
«CBECTh», TIPU ITOM 3MeHKa yBeJIMIUBACTCS B JIUHY. 3MeiKa [pU JIBU-
JKEHUU He JIOJKHA IIEPeceKaTh cama cedsi, 9TO O3HAa4daeT KOHEI[ UIPHI.
Tloka 3Melika KOpOTKasi, TOHITH €€ IO TIOJII0, He JIOMyCKasl caMolepece-
YeHUil, JOBOJIFHO MPOCTO, HO MO Mepe €€ YJJIMHEHUs 3TO CTAHOBUTCS BCE
Tpy/IHEee U TPyJAHee, TOKa He MPEBBICUT BO3MOYKHOCTU UTPOKA.

[TorrpobyiiTe peamn3oBaTh CBOIO BEpCHIO «3MeiiKuy». Hampumep, rosro-
BY 3MeHKHN MOYKHO 0003HAYUTH CUMBOJIOM «@», OCTAJIbHBIE €€ CEIMEHTHI —
3BE3/I0YKAMU WK OYKBAME «0». DTa UI'Pa IPUMeYaTeIbHa TeM, YTO JJIst
eé peasm3anuu BaM 00sI3aTe/IbHO TOTPEOYeTCsl OJHOCBSI3HBIN CIIUCOK —
9TOOBI XPAHUTH KOOPIMHATHI CETMEHTOB BaIlleil 3MEUKMU.

2.61*. Ilpunymaiite u peanusyiire (Ha Ilackase ¢ MCIOJB30BAHIEM
MOJIYJIL CTt) CBOIO COBCTBEHHYIO MI'POBYIO IIporpaMmy. Ilpemioxure mo-
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UI'PaTh B HEE BAIIIUM JIPY3bsIM HJIM POJCTBEHHIKAM, HO ITOCJIe O0bsICHEHUSI
paBuJI 6OJIbIE HU Ha YEM He HACTAWBANTE; €CJIU Balll «IIOJIOIBITHBINY He
IOTEPsieT WHTEPeca K UIPYINKE B T€YEHUE MsITH MUHYT — CUATANTe, ITO
neJio caenano. Ecm 2ke, 0cTaBUB UIPOKA OJIMH HA OJIMH C BaIleil UTrPOii,
qepe3 Jac Bbl OOHAPYKUTE, ITO UTPOK BCE €IME He cOekas — MO3/IPaBbTe
cebst: BBI CTaJIU IporpaMMucToM. KOHETHO, Takoe MMoJIyIaeTcss PEJIKO, HO
BBI HE PACCTPaNBATECh, BeJlb JIECATH U3 JIBEHa AT dacTeil « Beemenust
B 1Ipodeccrio» y Bac IOKa €IIé BIEPE/IN.



K gvacrtun 3 «BO3MOXXKHOCTHI
Ipolieccopa n sA3bIK

acceM0OJiepa»

Perucrpol n diaru

3.01. Kaxkoe gucso 6ymer HaXoauThcsa B peructpe EAX mocse BBITTOJ-
HEHUS CJIETYIOINX KOMAHT!

a)mov eax, 4f682bh b)mov eax, 99f6eeh c)mov eax, 0db9fe3h
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, 0cSh mov ah, $40

3.02. Kakoe umciio okazxkercst B peructpe AL u Kakue u3 ¢aros ZF,
SF, OF u CF OyayT yCTAHOBJIEHBI B PE3yJIbTATE BBIMOJHEHUS KOMAHJIbI
add al, bl, ecsmm nepej 3TuM B peructpax AL m BL HaXOJIMJIUCh YUCIIA:

a)feuw 01l b)02mufe c)1f m1e d) 1f uff e) 7Tau 07 f) 8b u £0

(Bce umeIta mecTHAAUATEPUIHDIE)?

3.03. Kakoe wuncjio okaxkercst B peructpe AL u Kakue u3 ¢guiaros ZF,
SF, OF u CF OyIyT yCTaHOBJIEHBI B PE3y/IbTAaTe BBIMOJTHEHUST KOMAHIbI
sub al, bl, ecim nepes atuMm B peructpax AL m BL Haxoamiancey ducia:

a)laumlc b)29ufe c)eduee d)7Teu6d e)8aula f)7cu 88

(Bce umcsia mecTHaAuATepUIHbIE)?

3.04*. Tlo pe3ynbrataM omeparuu CJIOKEHHUS IPOIECCOD yCTAHABJIH-
Baer 3Havenus ¢uaros ZF, SF, OF u CF (1 HEKOTODBIX JIPYIUX, HO MBI
Oy/ZleM pacCMaTpUBaTh TOJBKO 3TU deThIpe). [I0CKOIbKY KasKaplil diar
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MOXKeT OBITh PaBeH HYJIIO WIH €IUHUIE, 6e3 Yy4éma UuT CMbLCAG MOXKHO
[IPE/IITIOJIOKU T, ITO BCErO BO3MOXKHO 16 KOMOMHAIIMIT 3HAYEHUN ITUX de-
TeIpEX praroB — ot 0000 70 1111, XOTs B JE€HCTBUTEILHOCTH HE BCE ITHU
KOMOWHAIINY MOTYT IOy IUTHCS.

s xkaxoit u3 16 koMOMHAIINN TIPEJJIOKUTE TaKUe 3HAYEHUs pe-
ructpoB AL u BL, uto BbINOJHEHHEe KOoMaHJ bl add al, bl mpuBelér K
BO3HUKHOBEHUIO PacCMaTPUBAEMOIl KOMOMHAIMH (DJIAroB, JTHOO yKaXKU-
Te, 9YTO 9TO HEBO3MOXKHO.

3.05*. Ilpu pemrenun mpeabIayIneil 3a/1a9u BbI BLISICHUIN, ITO HEKO-
TOpble KOMOMHAIMY (DJIArOB € MOMOIIBI0 KOMAH bl add MOJIyInTh HEBO3-
MOKHO. MOKHO JIn KaKHe-TO U3 ITUX KOMOWHAIINI MOy IATH KOMAHIOM
sub al, bl? Kakue mj1s1 9T0r0 Hy>KHBI UCXOAHbIE 3HAYECHUS !

3.06. Kakoe unciio okaxkercsg B EAX mocjie BBITTOTHEHUS CJIEJLYIOTIIX
romaua?! OTBeT maiiTe B IMIECTHAAIATEPUIHON CHCTEME CUUCICHUS.

a)mov eax, $12345678 b)mov eax, $12345678 cC)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 ﬂ mov eax, $45678abc
shr eax, 16 sar eax, 16 sar eax, 16

j) mov eax, $0abcdefl2 k)mov eax, $1234abcd 1) xor eax, eax

mov ebx, $3456789a xor eax, $33333333 not eax
shl eax, 12 sal eax, 16
and eax, $00ff0000 sar eax, 8
shr ebx, 20

and ebx, $0ff
or eax, ebx

O3HakoMuTeJbHBbIE ITIOAbI

Cnegytowine 3afaqu npegnonaratoT MCMosib30BaHNE MaKpOCOB
u3 daiina stud_io.inc; onucaHue 3TUX MaKpOCOB MpuBege-
Ho B §3.1.5, a cam cpailin MOXHO ckayaTb Ha AOMaLUHeli CTpa-
Huue kHurn «[porpammuposaHue: BBeaeHue B npodheccuios
(http://stolyarov.info/books/programming_intro/e2).

3.07. Hanmumure mporpaMMy, KOTOpas CUYUTBIBAET U3 CTAHJIAPTHOTO
HOTOKA BBOJA («C KJIABHATYDPbI» ) OJUH CUMBOJ U Ie9aTaer cjaoBo YES,
€CJIU 9TOT CUMBOJI — 3arJIaBHAs JATHHCKAs OyKBa A, B IPOTUBHOM CJIydae
nevaraeT NO.
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3.08. Hamummure mporpamMmMmy, KOTOpas CIUTBIBAET U3 CTAHIAPTHOTO
HOTOKa BBOJA («C KJIABHATYDPDLI» ) OJUH CUMBOJI, U €CJH ITOT CUMBOJI —
mudpa, meIaTaeT COOTBETCTBYIONIEE el KOJMYeCTBO 3BE31049eK (0T OfHOM
JI0 JIEBSATU), B IIPOTUBHOM CJIy4ae HUYEro He IedaTaer.

3.09. Hanmmmure mporpaMMy, KOTOpas YHTAET JAHHbIE U3 IMTOTOKA
CTAHIAPTHOIO BBOJA W HEMEJJIEHHO BBIJAET WX B MOTOK CTAHIAPTHOTO
BBIBOJIA, [I0KA He HACTYIUT CHTyalus <«kKoHer daiiia» (T.e. mesaer 1o
JKe caMoe, 9TO JIeJIaeT IporpaMma cat, ecyiu e€ 3alyCTuTh 6e3 mapamer-
pos).

3.10. Hamumure mporpamMmy, KOTOpash IUTAET U3 MOTOKA CTAHIAPT-
HOI'O BBO/[a CHIMBOJIBI JI0 KOHIIA [1€PBOii CTPOKH (T. €. 110Ka He OyieT Berpe-
YeH CUMBOJI € KOJIOM 10 jmb0 He BOSHUKHET CUTyalus «KOHer (aitnas )
1 IHOJICIUTBIBAET, CKOJILKO B 9TOH CTPOKE BCTPETUJIOCH CUMBOJIOB «+» W
«-»; BCe MpOdYme CUMBOJIbI urHopupyeT. [lomydennsie pe3ysibTaTsl MOI-
cuéra HazoBéMm N, u N_. Ilocse okoHuanusi BBOZA CTPOKHU IIPOTPAMMa
BhrancJger yucao N, = N X N_ 1 nedaraer Takoe KOJIMIECTBO 3BE3I0-
JeK.

3.11. Hamumure mporpamMmy, KOTOpasi IUTAET U3 MOTOKA CTAHIAPT-
HOT'O BBOJ[a, CAMBOJIBI JI0 KOHIA IEPBOii CTPOKH (T. €. 1ToKa He Oy1eT BCTpe-
YEeH CUMBOJI € KOZOM 10 jmbo He BOSHUKHET CUTyarus «KOHer (aitnas )
U HOJICUYUTHIBAECT CYMMY BCEX BCTPEUYEHHBIX (D (HAIOMHUM, 9TO KOZBI
uudp B ASCII-rabiuuie pacnosaraorcs noapsy). [lo okonyanuu arenus
CTPOKH IIPOTPpaMMa JIOJI2KHA HAIIEYaTATh CTOJBKO 3BE30UEK, KAKOBA 110~
JIy9HJIACh CyMMa.

3.12. Hamummure nporpaMmy, KOTOpast YUTAET TEKCT U3 IOTOKA CTAH-
JApTHOTO BBOJIA, TIOKA HE HACTYIIUT CUTyaIlus «KOHeIl (aitia», u B Xome
paborsl medaTtaeT «0K» B OTBET HA KaXKJYIO BBEJIEHHYIO IOJIH30BATEIEM
CTPOKY.

3.13. HamumuTe mporpamMmMy, KOTOpast INTaeT TEKCT U3 OTOKA CTAH-
JIAPTHOT'O BBO/IA, TIOKA HE HACTYIIUT CUTYaIlUsl «KOHeIl (bailjiay, U B OTBET
Ha KaK/IyI0 BBEJIEHHYIO II0JIb30BaTeJIEM CTPOKY IledaTaeT CTOJIBKO 3BE3-
JI0YEK, KAKOBA ObLIA JIJINHA BBEIEHHONW CTPOKM.

3.14. Hanumure mporpammy, KOTOpasl YUTAET TEKCT U3 CTAHIAPT-

HOTO TIOTOKa BBOJIAa W B OTBET Ha KAXKIYIO BBEJICHHYIO CTPOKY I€9aTaeT
CTOJIBKO 3BE3JI04Y€EK, KAKOBA, JJIMHA:

a) CaMOro JTMHHOIO CJIOBA CTPOKH;
b) mocise/Hero cioBa CrpoKHu.

ITporpaMma JOJIPKHA 3aKAHIUBATH PA0OTY TPU BOSHUKHOBEHUH CUTYAIAH
«koHer (daiina» (HO He paHbIIe).
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3.15. Hamummure nporpaMmy, KOTOpast YUTAaeT TEKCT U3 OTOKA CTaH-
JIAPTHOI'O BBO/IA, IIOKA HE HACTYIIUT CUTYaIlUsl «KOHeIl (hailjia», U B OTBET
Ha KaXK/IyI0 BBEJIEHHYIO IMOJIB30BATEIEM CTPOKY IedaraeT cjioBo YES, ec-
JIX BO BBEAEHHON CTPOKe CODJIIOJaeTcst Daganc KPyIiibix cKOOokK, u NO B
MIPOTUBHOM CJTyvae; 6aJaHC CKOOOK CIMTAETCSA COOTIOMEHHBIM, €CIIN KOJIH-
YeCTBO OTKPBIBAIOIINX CKODOK COBIIAIAET ¢ KOJTMIECTBOM 3aKPBIBAIOIINX,
[IpA 9TOM HU B KAKOM MeECTe CTPOKU KOJIMYECTBO YK€ BCTPEYEHHBIX 3a-
KPBIBAIOIIUX HE IIPEBBINIAI0 KOJTUIECTBO BCTPEUEHHBIX OTKPBIBAIOIINX.

3.16. HamumuTre nmporpamMmy, KOTOpast IUTaeT TEKCT U3 OTOKA CTAH-
JIAPTHOT'O BBOJIA, TIOKA HE HACTYIIUT CUTYAIlUsl «KOHeIl (hailjiay, U B OTBET
Ha KaK/IyI0 BBEJIECHHYIO II0JIb30BaTe/IEM CTPOKY IledaTaeT CTOJIBKO 3BE3-
JI0YEK, CKOJIBKO OBIJIO CJIOB BO BBEJEHHOU CTPOKE.

3.17. Hanmmmmmre mporpaMmy, KOTOpast YUTAET TEKCT U3 CTAHIAPTHOTO
[TIOTOKA BBOJIA, IIOKA HE HACTYIHUT CATYAINs «KOHEI[ dailyiay, 1 Iedaraer
CJIOBA U3 9TOTO TEKCTA, 3aKII0UYas KayK/I0€ CJIOBO B Kpyriible ckoOKu. [Ipu
IIOJIyYEHUH CHMBOJIA II€PEBO/Ia CTPOKHU — II€PEBOJUTE CTPOKY Ha IledaTH.

Obpatute ocoboe BHuMmaHue Ha 3agayqm 3.18 u 3.19! Onnm
HECKOJIbKO CJIOXKHEE, YeM BCE MPefLUecTBYOLNe, HO PelnTb
UX HY)KHO BCEHenpeMmeHHeiwnm obpasom u obsizatenbHo bes
noctopoHHei nomowy. OnbIT, NOAYYEHHbIT NPU PeLIeHnN 3TUX
OBYX 3afjad, noTpebyercs BaM B AasibHeliLIeM, npyu 3TOM HuKa-
KUe apyrue 3afadu BaM 3TOro OnbiTa He npefocTaesT. Ecin Bb
C XOJy He 3HaeTe, Kak K 3TUM 33a4avyaM NoLCTYNUTLCS, BOCMOJb-
3yliTeck NoAcKa3kamu B pasgene «Ykasavus» (cm. ctp. 126), Ho
OT UCMOJIL30BaHMS NOCTOPOHHEN NMOMOLLM BCE PaBHO BO3LEPXKU-
TeCb. ECﬂI/I HE NOJIyHaeTCA — OTNOXKNUTE 3TN 3afa4n A0 NyHLWnx
BPEMEH, HO 0BSI3aTENbHO PaHO WM MO3LHO BEPHUTECH K HUM 1
pewwuTe ux camu.

3.18. Hamumure mporpamMmy, KOTOpast YUTAeT U3 CTAHIAPTHOTO IO-
TOKa BBOJIA JIECATUYIHOE IIPEJICTABJIEHIE HEOTPUIIATEIBHOTO IEJI0r0 YUC-
Jla; dTeHNe BBIMOJHSIITe 0 OJHOM nmdpe, 10 TeX IOp, MOKa He Oyier
[IPOYUTAH CUMBOJI, HE SBJISIOIIMIICS mupoit, 1ub0 He BOSHUKHET CUTYya-
nus «KoHer daifgay; M0 OKOHYAHUN YTeHHs YHUCJIa IPOrpaMMa JT0JKHA
BBIBECTU CTOJIBKO 3BE3/I0YEK, KAKOe YHCJIO ObLIO BBEJIEHO, U 3aBEPIIUTH
BBIBOJ CHMBOJIOM IIepeBOjia CTPOKH. llepenosinenne — curyaruro, Korjua
BBEJIEHHOE II0JIb30BaTEJIEM YHUCJIO He yMeIaercss B 32-OMTHBIN perucrp
WM TIEPEMEHHYI0 — MOYKeTe HUKAK He 00pabaThIBATH.

3.19. Harmummue porpamMmy, KOTOpas YUTAET U3 CTAHIAPTHOTO ITOTO-
Ka BBO/Ia IIPOU3BOJIBHBIN TEKCT M MOJICIUTHIBAET KOJMYECTBO CHMBOJIOB
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B HEM, a TIOCTE€ HACTYIUIEHHUSI CUTYAIIUU <«KOHeI[ (aiiiay IedaraeT pe-
3yJILTAT TOJICUETA B JICCATUYHOM TPEJICTABICHUH, TIEPEBOIUT CTPOKY U
3aBEPIIACTCH.

3.20. Bocnosib30BaBIuch pparMeHTaMu TEKCTOB ITPOIPAMMBI, HAIIH-
CaHHBIX TP pernteHnn 33734 3.18 u 3.19, HanmuImTe MporpaMmmy, KOTopast
9UTAeT U3 CTAHIAPTHOTO MOTOKA BBOJA JIBa UHUCJA, PA3ICJIEHHBIE CHMBO-
JIOM Tpo0besia, W BBIAAET B CTAHIAPTHBIN MOTOK BBIBOIA WX CYMMY, pa3-
HOCTh U TIpou3BejicHue. [IpeaycMoTpuTe BBIIATY COOOIIEHU 00 ommbKax
Ha CJIydail HEKOPPEKTHOIO IMOJIb30BATEIbCKOTO BBO/IA.

3.21. Hamumure mporpamMmy, KOTOpas IUTAET U3 MOTOKA CTAHIAPT-
HOT'O BBOJIA CTPOKH, KayKJasl U3 KOTOPBIX COJIEPKUT JIECATUIHYIO 3alliCh
[epPBOro 4HCiIa, 3HaK apudMerndeckoro aeificrsust (+, -, *, /) u mecs-
TUYHYIO 3aIMCh BTOPOro uucia (6e3 mpobesos). B orser Ha KaxKIyio
MPOYUTAHHYIO CTPOKY MpOrpaMMa JIOJIZKHA HAIEYATaTh PE3YJIbTaT BbI-
[OJIHEHUSI YKA3AHHOIO NEeHCTBUA HaJl YUCJIaMu (JleJleHre CYuTaiiTe Ie-
JIOUNCJIEHHBIM) U CJIEJIATh [IePeBOJl CTPOKU; NPU HACTYIIJIEHUN CUTYAIUH
«koHerl (aitia» — 3aBepmuTh pabory. Ecju odepejiHasi cTpoka He CO-
OTBETCTBYET YCJIOBUSIM 33JIa49d, CJIe/lyeT HalledaTaTh CJI0BO <«Error» u
[IEPEBOJ], CTPOKHU, pabOTy MPOJIOIKUATD.

Crek, MOAIIpOrpaMMbl, MOILYJIHA

3.22. Hanumure nporpamMmy, KOTOpas YUTACT U3 CTAHJIAPTHOTO ITO-
TOKa BBOJA TEKCT JI0 TEX IOP, ITOKa JInOO He OyIeT BCTPedeH CUMBOJI ITe-
peBozia CTPOKH, TuOO He BO3HUKHET CHTYAIUs «KOHerl (haitimay, a mocse
OKOHYAHUS YTEHUS BBIIAET BCE CUMBOJIBI BBEJIEHHONH CTPOKU B 0OPATHOM
ITOPSIJIKE.

3.23*. Hammummure mporpaMmy, KOTOpas IATAeT U3 CTAHIAPTHOTO IO~
TOKa BBOJA TEKCT JI0 HACTYIIEHUSI CUTyalun «Kouer dailigay, a mocse
OKOHYAHUsI YTEHHs BBIIAET BCE CTPOKU BBEJIEHHOI'O TEKCTA, IPUIEM CUM-
BOJIBI KaXKJIO# OTJEJIBHOI CTPOKM BBIIAIOTCS B OOPATHOM TMOPSIIKE, HO
CaMU CTPOKHU BBIJAIOTCS B TOM MOPSIIKE, B KOTOPOM OBLIN BBEJICHBI.

3.24. Bepuurech Kk 3agadam 3.18-3.20; ucrosb3ysi (pparMeHThl KOJa,
HAIIMCAHHOI'O IIPU UX PELICHNN, CO34aiTe CaeAyIoIue HOAIPOrPpaMMbL:

® JIJIsl IEPEBOJIA JIECATUYHOIO IIPEJICTABJICHNs] UCIa (B BUJE CTPOKU
CHMBOJIOB) B COOCTBEHHO YHUCJIO; TIOIIIPOIDAMMA JIOJIZKHA I0JIyYaTh
HA BXOJ JiBa IapaMeTpa — aJpec Havaja CTPOKH U eé jumHy (Ha-
npumep, B peructpax EAX u CL); BO3BpalllaTh YUCJIO JIyYIlle BCero
B perucrpe EAX, HO morTpebyercsi KaKOW-TO JIOMOJTHUTEIbHBINA pe-
ructp (Hampumep, ToT ke CL), 4T0ObI MOKA3aTh BBHI3BIBAIOIEMY, HE
BO3HUKJIO JIX ONIHOKA IPU aHAJN3€E CTPOKU;
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® JIJIsl TIEPEeBOJIa YNC/Ia B CTPOKOBOE IIPEJICTABJIEHIE; BXO/IHBIX Iapa-
METPOB 3/1eCh CTOUT IPEIYyCMOTPETH JBAa — CAMO YHCJIO U aJIPeC
00JIACTH TIAMSATH, TJ€e CIeyeT Pa3MEeCTUTh CTPOKY (Halpumep, uc-
nosb3yiiTe peructpsl EAX u ECX); MOXKeTe IPEeNoJIararh, 4To B yKa-
3aHHOI 00/IaCTH IIAMSITH BCErIa eCTh He MeHee 11 6aiiT, 6oJIbIre Bam
JUIS TIPEJICTaBJIeHUs 32-OMTHOIO YMCJIa He IOTPedyeTcs; IOIpO-
rpaMMa MOYKeT BO3BpalaTh (4epes Bcé Tor ke EAX) mmHy cdop-
MHUPOBAaHHON CTPOKH, JINOO MOXKHO IOCJI€ KOJA IOCJeIHeNl mudphl
pa3MecTuTh B O0JIACTU HAMATU HOJb (He KOJ CHMBOJIA <HOJIb», &
HACTOAINMI HOJIb, 6AfiT ¢ HyJIeBbIM 3HAYEHMEM ), TOIJIA Ballla IIOJ-
IIporpaMMa MOXKeT BOOOIIle HUYEro He BO3BPAIATH;

® IIeYaTh 10 OJHOMY CUMBOJIY CTPOKHU U3 33JIaHHOI 0DJIACTHU [TaMSITH;
B 3aBHUCHUMOCTH OT PEIeHUs], IPUHATOrO B IIPEIBIIYIIEM IIyHKTE,
TO/IITPOrPAMMa, MOXKET ITOJIy49aTh aIpec HadaJa O0JACTH TaMSTHA 1
JUINHY CTPOKH, JTHOO TOJBKO aJIPeC HAYAIA — B DTOM CJIydae IIPEeJi-
[IoJIaraTh, 4TO B O4YepeIHOM OaiiTe BCTpeTUTCH apudMeTHIeCKUit
HOJIb, CBUJIETEJIbCTBY IO 00 OKOHYAHWK CTPOKH;
® BBOJ| CTPOKOBOI'O IIPEJICTABJIEHUs] YHCJIa U3 CTAHIAAPTHOrO IIOTOKA

BBO/IA IO OTHOMY CHMBOJIY C Pa3MEINIeHnEM B 3aJaHHOI 00JTacTH ma-
MHATH, ITOKa He OyJIeT TPOYNTAH CUMBOJI, HE SBJISIONUiCH udpoit,
Jinb0O He HACTAHET CUTyalus «KOHel (ailjias; 3Ta HOAIPOrpamMMa
JIOJDKHA MOJIYYUTH Ha BXOJH, aJpec o0JacTH HMaMsATH U e€ pa3Mep,
a BEPHYTh KOJIMYECTBO CUMBOJIOB, KOTOPbIE OBLIN YCIIEITHO TPOYU-
TaHbl, 1 WH(QOPMAIUIO O IPUINHE TPEKPAIEHUS ITEHUsT: KOJI, CUM-
BOJIA, OTJIMYHOTO OT IUMPHI, €CJAU TAKOBON OBLI MPOYHUTAH, JUOO
KaKWe-TO CIIeNNAJIbHbIE 3HAYEHNs, YKA3bIBAIOIINE HA BO3HUKIITYIO
CUTyanuio «KoHerl daiijay nim Ha UCUYEPIAHNEe JTOCTYIITHOTO pa3Me-
pa maMsiTu (CUMBOJIOB OKa3aJ0Ch GOJIbIe, UeM [epeJaHHAas JJINHA
06IaCTH TTAMSITH).

Tlonb3ysich HAMCAHHBIMEU TOAIPOTPAMMAMHE, MEPENUINATE TPOIPAMMY,

COOTBETCTBYIONIYIO yCaoBHAM 3amaqn 3.20.

3.25. Bepaurech K mpeabIIyIeil 3a/1ade U rnepeieaiTe CBOU MOJIIPO-
rpaMMbI TakK, 9TOOBI OHH MOJIYYIAJIN BCE BXOIHBIE MApAMETPBI 9epe3 CTEK
U CTPOMJIM IIOJIHOIEHHBIH CTeKOBbI (peiiM (i1t 9T0ro cHAGAUTE X CTaH-
JIQPTHBIM TIPOJIOTOM U SIIHJIOIOM ); BO3BPAT 3HAYEHUIH T10-TIPEsKHEMY TPO-
n3BosuTe Yepe3 peructp EAX u, ecsim HyKHO, Yepe3 peructp ECX msm ero
gactu. Cobmonatite kousenrmio CDECL. TosoBayIo mporpaMmy Mo/u-
dunmpyiite 1751 paboThI ¢ HOBBIMI BEPCUSAME MOAIPOTPaAMM; YOeInTEeCh,
YTO IOCJIE 3aBEPIICHUs IEePEeAeJIKH IPOrpaMMa MMO-IPEKHEMY YCIEITHO
TPAHCIUPYETCS U MPABUIBHO PAabOTAET.

3.26. BozpmuTe cBoE pemrenne 3agaqn 3.24 wim 3.25 u pasbeiite ero
HA MOJLYJIH, [0 OJHOMY Ha KaXKJIyIO IIOJIIPOrPAMMY U Ha NOJIOBHYIO IIPO-
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rpamMMmy (BCero msaThb Momyseii). YOemuTech, UTO BCe MOJYIU YCIEITHO
TPAHCIUPYIOTCS, IPOrPaMMa, IIPOXOIUT COOPKY U IO-TIPEXKHEMY ITPABUIIhb-
HO paboTaer.

3.27*. Hanmimure mporpaMmy, KOTOpas IUTAET U3 CTAHIAPTHOTO IO~
TOKa BBOJIa TEKCT 0 TeX IIOp, MOKa Jub0 He OyIeT BCTPEYEH CHUMBOJI
[IepeBO/ia CTPOKH, JInOO He BO3HUKHET CUTyaIus <«KoHell daiiiay, a 3a-
TeM BBIYHUC/IET apUPMETHIECKOE BbIPAXKEHNE, IIPEJICTABIEHHOE B IIPOIU-
TaHHOW CTPOKE, U IedaTaeT MIOJIYIeHHbIN pe3yJbTraT. BeipakeHnne MOXKeT
COCTOSTD U3 IEJIBIX YHCEJl, 3aIIMCAHHBIX B JIECATUYHON CHCTEME, a TaKXKe
CHMBOJIOB 9eTBHIPEX JAefCTBU apruMMETUKNA U KPYTJIBIX CKOOOK.

Maxkpomnporneccop

[ns npoeepkn npaBusibHOCTU PaboTbl HAMUCAHHLIX MaKpPOCOB
Bam Oyger noneseH cpnar KOMaHAHON cTpoku -E; nosnyyus
aTOT cpniar, accembnep NASM noggepraet ykasaHHbIf UCXOLHbI
TEKCT MaKpOMpOLECCUPOBAHMIO, A PE3yNbTaT BbIGAET B MOTOK
CTaHAapTHOrO BbIBOAA (Ha 3KpaH), W 3TO MO3BOJSIET MOCMOT-
Pe€Tb, 4HTO B AeﬁCTBVITeﬂbHOCTVI nony4nnocsb.

3.28. Hamumure Makpoc, mMOIydaioniuil TPy mapaMerpa: HadabHOe
3HAYEHNUE, Al U KOJUIECTBO, U CO3/IAIONINI 00/IaCTh TaMsITH, 3aI0JIHEH-
HyI0 4-GafiTHBIMU TIEJIBIMU YncJaamMu (B 3aJaHHOM KOJIMIECTBE), TEPBOe
13 KOTOPBIX PABHO 3a/[aHHOMY HA4YaJbHOMY 3HAYEHUIO, a KaXKJ0€ II0CJIe-
Jytoree OoJIbIlle TPeIbIIYINEero Ha 3aJaHHbBIN II1ar.

3.29. Hamnumure Makpoc, IOIyJalomuil B Ka4ecTBe IIapaMeTpoB IIpo-
U3BOJIBHOE KOJIMYECTBO METOK M M'€HEPUPYIONNil KO/, KOTOPBIN B 3aBUCH-
MOCTH OT 3Hadenuda peructpa EAX BLIMOJIHIET TEepexXo/1 Ha Oy U3 ITUX
METOK: IpU 3HAYEeHWN 1 — Ha NEepPBYyIO, IPU 3HAYEHHU 2 — HA BTOPYIO
U T. 1., & B clIy4yae, ecyii B EAX conepzKUTCd 4uCia0, HE COOTBETCTBYIOIIEe
HUKAKOU U3 METOK — He BBINIOJIHSIIONINIT HUKAKO#! Iepexo/I.

3.30. Hammumure Makpoc, Oy Aoyl Ha BX0I CTPOKOBBIHM JIUTEPaJI
¥ CO3JAI0NNi 00/IaCTh TaMSATH, 3aI0JIHEHHYIO Y4emuipEeroatimmubiMy IuC-
JIaMH, KaXK/10€ U3 KOTOPBIX COOTBETCTBYET KOJY OYePEHOTO CHMMBOJIA U3
[OJIyY€HHOI CTPOKHU.

3.31. C noMoIbio JIMPEKTUB YCJIOBHOM KOMITHJIAIIMA MOJMMDUITUPY ii-
Te MaKpOC U3 IPeAblIyIeil 3a/a9u TaK, YTOObl B 3aBUCUMOCTHU OT 3HAYE-
HUsT HEKOTOPOT'O YIIPABJISIFOIIET0 MAKPOCAMBOJIA, BBEJAEHHOTO CIIEINAILHO
JIJIsE 9TOH Tie/in, 00JIACTD MAMSTH COCTABJISIACH U3 JABYXOANTHBIX, 9€ThI-
PEXOAUTHDBIX JTUO0 BOCEMUOANTHBIX 3HATEHUIA.
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BzaumopeiictBue ¢ OC

Bce nocnepytowime 3apaqm Jo KOHUA 4acTu, MOCBSILLEHHONA
accembnepy, crnefyet pewatb 0e3 ucnonb3oBaHus haiina
stud_io.inc; K COOTBETCTBYIOLNUM CUCTEMHbIM Bbl30BAM HYX-
HO yMeTb 0bpaLLaThbCs HanpsiMyo.

3.32. Hanwummre mporpaMMy, KOTOPasl 3aBEePIIAETCs YCIIEITHO, eCJIn
el IpM 3amycKe yKa3aThb POBHO TPU apryMeHTa KOMAaHJHON CTPOKH, U
HEYCIIEITHO — B JII0OOM Apyrom ciydae. [IpoBeputs, ycmemntHo s 3aBep-
IIMJIach IIporpamMMa, MOXKHO, 3aIIyCTHB €€ IIPIMEPHO TaK:

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

O6paruTe BHUMAHUE, 9TO YCJIOBUS ITON 3a/a9U HE MIPEJIIIOIaraoT HIKa-
KUX OIlepaIii BBOJIa-BLIBOA.

3.33. Hamummure nmporpamMMmy, KOTOpasi 3aBEPINAeTCs yCIENTHO, CIu:

a) eil mepejaHbl POBHO J[Ba apryMeHTa KOMAHJHON CTPOKH, WMEROIIne
OJIMHAKOBYIO JIJINHY;

b) eii nepesanbl POBHO JiBa apryMeHTa KOMAHIHON CTPOKM, U Y HUX COB-
1a/1aeT MOCJIeHUI CUMBOJL;

¢) 00a BBINEYKA3AHHBIX YCJIOBHsI BBIIOJHEHBI OJJHOBPEMEHHO.

B nporuBHOM ciaydae (eciau apryMeHTOB HE JIBA WJIM €CJIM He BBIOJ-
HEHO YCJIOBHE) TIPOrpaMMa JIOJKHA 3aBepuiaThes HeycrentHo. Ofparure
BHUMAHWE, YTO IIPOrpPaMMa He JIOJIZKHA HIYEro MevaTarTh Wik TeM 0ojiee
9ATATD.

3.34. BepHauTech K PEIICHUIO MOCJETHETO IYHKTA MPEIbIIYINCH 3a-
Jadn u pa3beiiTe ero Ha TPU OTIEIbHBIE eJIMHUIILI TPAHC/IIUU. ¥ 0enm-
TeCh, 9TO BCe TPHU MOJYJISl YCHENTHO MPOXOAAT TPAHCISINIO, TOJyIeH-
HBIM HAOOP OOBEKTHBIX (PAMIOB TMPOXOAUT COOPKY, MCITOTHIEMBIH (aiit
IIO-TIpEKHEMY KOPPEKTHO paboTaer.

3.35. Hamumure mporpaMmy, TPUHIMAIOILY IO TTPON3BOILHOE KOJTHIe-
CTBO apPI'yMEHTOB KOMaH/IHOI CTPOKHU U II€YaTAIONLYIO0 CAMbII JJIMHHBINA U3
nux. Mg mporpaMMbl apTyMEHTOM HE CUUTAETCS W HE YIUTHIBAETCH; €C-
JIX HU OJTHOT'O apryMeHTa IIPU 3allyCKe He YKa3aHO — HUYero He IIeJaTaTb.

3.36. Hamumure mporpaMmy, IPUHIMAIOILY IO TPOU3BOJILHOE KOJTUIe-
CTBO apryMEHTOB KOMAaHJIHON CTPOKHU U TEYATAIOIILYIO:

a) Te M3 HUX, B KOTOPBIX €CTh XOTsI ObI OJIHA 3arJIaBHAs JIATHHCKAs OYKBa;
b) Te U3 HUX, B KOTOPBIX COIEPKUTCA POBHO OJIMH CUMBOJI «@» 1 He MeHee
OITHOT'O CUMBOJI& TOUKH <. »;
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C) Te W3 HUX, KOTOPbIE HAUMHAIOTCS 3aryIaBHOM JIATWHCKON OGYyKBOH, a
3aKaHIMUBAIOTCS CTPOYHO JIATHHCKON OYKBOif;

d) Te u3 HUX, KOTOPBIE COCTOST U3 OJHOIO M TOT'O YKe CUMBOJIa (HAIpUMED,
zzz, 11111, M u . 11.).

Nmsa mporpaMMBbl apryMeHTOM He CHUTAETCS U He YIUTHIBACTCS.

3.37. Hamummre mporpaMmy, TPUHUMAIONLYIO IBa apryMeHTa KO-
MAaHIHOW CTPOKM, KAXKJIbIit 13 KOTOPDLIX IPEJICTABIIAET COO0H DE33HaAKOBOE
1eJjioe 9mucJIo, 3allUCaHHOe B TEKCTOBOM IIPE/ICTaBJIE€HUU B BOCbMEPUYIHON
cucteme cuucaenus. [Iporpamma Jo/KHA HAEYaTaTb CyMMY U ITPOM3-
BeJleHHe 3TUX YHCeJ, IIPEeJICTaBIeHHbIe B BOCbMEPUYHON CUCTEME; €CJIu
apryMeHTOB He /[[Ba, 3aBEPIINTh BBIIIOJHEHHUE HEYCIEITHO, HUYero He Iie-
qaTad.

3.38. Hanummure nporpaMmMmy, KOTOpas MOJIydaeT TPU apryMeHTa, KO-
MAaHJIHOU CTPOKU. [IepBBIit 1 BTOPOIT COCTOSAT KaXKIBI POBHO U3 OJIHOTO
cuMBoJia (1upbl WK 3arJaBHON JATUHCKON OYKBBI) M 3a/IaI0T OCHOBa-
Hus cucreM caucienust (or 2 10 35): «2» — aBoudHasi, «3» — TPOUY-
Had, ..., «9» — OeBATHYHadA, «A» — necarudnas, «G» — IIecTHaaIaTe-
puyHas, «Z» — cucTeMa o ocHOBaHUIO 35. Tpernit aprymenT npejcras-
JISIeT cOOOM 3AITUCh YNCJIa B TIEPBOI U3 JIBYX CUCTEM CUUCJICHUS ; TTPOTPaM-
Ma JOJIKHa HaledaTaTb TO »Ke CaMoe YHCJIO BO BTOPOHl cHCTeMe CYUC-
sennsi. Hanpumep, npu 3amycke «./prog 2 A 110011» m0/KHO OBITH
nanedarano 51. Eciu Bcé mpaBuiibmno, mporpamMma J0JKHa 3aBEPIIATHC
YCIIENITHO, eCJIi »Ke IpU (POPMUPOBAHUM aPI'yMEHTOB JIOIYIIEHa OIMNOKa
(apryMeHTOB He TpH, IEPBbIil UM BTOPOH UMEIOT JJIUHY, OTJIAIHYIO OT
CIMHULIBI, WIN COAEPKaT HEJOIYCTUMBII CUMBOJI, B TPEThEeM apryMeHTe
HEJIONYCTUMBIA CUMBOJI) — 3aBEPIIUTHCS HEYCIIEIIHO, [IPU YTOM HUIEro
HE HaleJyaTas.

3.39. Hamwmmmre mporpaMmy, KOTOpasi IPUHUMAET UM (aiiia depes
apryMeHT KOMAaHJIHOI CTPOKH, OTKPBIBAET STOT (Dailjl Ha YTeHHe, TUTAET
ero 6yiokamu 1o 4096 Gaiit (He 3a0y/bre, 9TO NPOYUTAHO MONKET ObITH
MEHBIIIE, YeM 3AIPOIICHO) U (B IIPEANOJIOKEHNH, 9TO (DAl TeKCTOBBIIA)
[IOJICYUTHIBAET B HEM KOJIMIECTBO CTPOK. Pesysbrar momcuéra nameda-
TaliTe B BOCbMEPUYHON, 1eCATUYIHON WJIN HIECTHAAIATCPUIHONA CUCTEME —
BBIOEpHUTE Ty, KOTOpas BaM yJ/I00Hee.

3.40. Hanumure mporpammy, KOTOpas CBOIl MEPBBI apryMeHT KO-
MaHJHOW CTPOKHM PACCMATPUBAET KaK mMMs paiiia, a OCTaJbHBIE — KaK
[IPOCTBIE CJIOBA, COCTABJISIONINE CTPOKY; IPOrpaMMa JI0JKHA ChOpMU-
pOBATh TEKCTOBBIN (afli ¢ 3aJaHHBIM UMEHEM U JIeCATh pa3 3alllicaTb
B HEro CTPOKY, OOPa30BaHHYIO U3 33J@HHBIX CJIOB. K BCE B HOPsIKe,
IpOrpaMMa, JIOJI?KHA 3aBEPIIUTHCS YCIIEITHO, eC/i Ke (Pailyl OTKPBITH He
yJIAJIOCh WJIA IIPOM3OIIIA ONIMOKA IIPU 3alUCH B HEro, CJEIyeT 3aBep-
MMUTHCH HEYCHEITHO.
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3.41. Hanumure nporpamMMmy, KOTOpasi IPUHAMAET Yepe3 apryMeHThI
KOMAH/HOM CTPOKH MMeHa JIBYX (DailJioB 1 4ucjio [V, 3aliCaHHOe B BOCh-
MEpPUYIHOHN, MECATUIHON MJIN MIEeCTHAIIATEPUIHON CUCTEME — BBIOEpHUTE
Ty, KoTopas BaM ymnobuee. [lepsorit daits oTkpoiite Ha YTeHne, BTOPO —
Ha 3a1UCh (IPUKAXKUTE CHCTEMe CO3/aTh ITOT (hailsl, eCJiu ero emge HeT, a
€CJIM OH y2Ke eCTb — COPOCHUTH ero crapoe cozepkumoe). Ecim moboit u3
dailsoB He OTKpOETCsT — HalevdaTaiTe coodIneHne 00 OMMOKe U 3aBePIITU-
Te pabory HeycrenHo. Bo Bropoit daiin 3amummre nepsbie N 0aiiTOB u3
mepBoro daitia. Yrenne BoimoHsiiTe 6iokamu 1o 4096 OaiiT; He 3a0yIb-
Te, 9TO MPOIUTAHO MOXKET OBITH MEHBIIE, UeM 3aIIPOIICHO. 3aIChiBaiTe
KaXKJIpIi Pa3 CTOJIBKO, CKOJIBKO OBLIO NPOYUTAHO, WA MEHBIIE, €CJIU B
[IPOTUBHOM CJIydae OyeT IPeBbIeHo Yucio N.

3.42. Hamumure mporpamMmy, KOTOpas IUTAET U3 MOTOKA CTAHIAPT-
HOTO BBOJIa CTPOKU, TOKA HE HACTYIUT CUTYAIUs <«KOHeIl daityiay, u 10
OKOHYaHUU PaboThl popMupyeT GuHapHBI (He TeKCTOoBbIi!) bails ¢ nme-
HeM «result.dat», B KOTOPBI 3alACHIBAET TPU Y€THIPEXOANTHBIX IEJTBIX
quciia: 001ee KOJUIEeCTBO IPOIUTAHHBIX CTPOK, UX CYMMAapPHYIO JJIUHY U
JUINHY CaMOU JJIMHHOI U3 IIPOYUTAHHBIX CTPOK.

3.43. Hamummure mporpaMmy, KOTopas 4depe3 MepBbIil apryMeHT KO-
MaH/IHOII CTPOKU IIOJTyvaeT TEKCTOBOE MPEeCTABJIEHNE UNCTIa B JAECITUI-
HOII cUCTeMe CUUCJICHUd U nedaraeT cJIOBO «0K», ecyii 3TO 4YUCJI0 JIeJIUTCA
06e3 ocTaTkKa Ha TPU, B MPOTHUBHOM CJIydae HUYErO He IedaraeT. Jucso
MOXKET OBITH CTOJIb OOJIBIIUM, UTO HE TIOMECTUTCsI HU B 32-OMTHOE, HU B
64-6uTHoe 11€JI0€.

IInaByyasi apudmeruka

Mpu co3aaHnn NOANPOrpaMM, UMEIOLNX Aeno C apuddMeTUKOA
nnaeatoweli Toukmn, cyuTanTe, 4yto pernctpol EAX, ECX, EDX, a
TaKXKe BECb CTEK PErMCTPOB COMPOLIECCOPa HAXOAATCSA B BalUeM
PacnopsiKeHUN; eCan 3TOro HeAOCTAaTOYHO, UCMNOAbL3YlTe CTe-
KoByto namsTh. [lpowe Bcero byger cbpocuts conpoueccop B
«4MCTOE» COCTOsHME KoMaHgoii finit (cm. §3.8.9), npn Heob-
XOAMMOCTW NPefBapUTENbHO COXPAHUB B IOKANbHONA nepemMeH-
Holi (B nokanbHOW obnactu crekoBoro peiima) 4ucna, nepe-
AaHHbIe BaM 4Yepe3 perncTpsl conpoueccopa (ecnm Takue napa-
MeTpbI npegnonaratoTcs). Ecan Bbl npoBoanTe Hekne pacyéTsl u
BaM TpebyeTcs Bbi3BaTb TaKyl MOANPOrpamMMy, COXpaHUTe CO-
CTOSIHME COMpoLeccopa koMmaHaol fsave, a Korga Bbi3BaHHAs
nognporpamma 3aeepwunT paboTy, BOCCTAHOBUTE €ro KOMaHAO
frstor.
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3apgaym sToro naparpada 4oBOSILHO Tpyaoémku. B npuHumne
Bbl MOXETE UX MPONyCTUTb, 0COBEHHO ecnu y Bac npobiemMbl co
CBODOAHBLIM BPEMEHEM: OMbIT, KOTOPbLIA MOrYT AaTbh 3TW 3aja-
4yn, BeCbMa OBOMBLITEH, HO, HAfO MPU3HATb, COBEPLUEHHO HE
KPUTUYEH A5 NOCTUXKEHUSI NOCAEAYIOLEro MaTepumana.

He cnuwkom pacctpauBaiitech, ecnn ¢ 3ajadaMu 3TOro napa-
rpacpa Huyero He noayuutcs. OHn peanbHO MO3roJIOMHbI; BMPO-
4YeMm, B 3TOM CIy4ae Mbl HACTOSTEIbHO MOCOBETYEM BEPHYTb-
CA K HUM MO34Hee U, Kak roBOPSAT MCUXONOMU, «3aKpbiTb re-
WTanbT» — KOrga Bbl Hakonute Bonblie ONbITa, CNPAaBUTLCS C
3TUMM 33a4a4aMUN OKAXKETCS NPOLLE.

3.44*. Hanmmure moamporpaMmy, KOTOpasi MOJy9IaeT TUCI0 C ILIa-
BaoIell TOUKOli Yyepe3 BEPIIMHY CTeKa PEricTPOB colporeccopa (T.e. Ha
MOMEHT IlepeJladyl yIIpaBJIeHUs 9TOU IOIIporpaMMe YHUCJI0 HAXOAUTCHA B
STO), uepes peructp EAX mosyuaer ajpec obJacTu NaMSATH, Y€PE3 Pe-
ructp ECX — aymmHy 3T0it obsactu mamsitu B Oaiitax. Ilommporpamma
JIOJIPKHA ITOCTPOUTH B YKA3AHHOM 00JIACTH TAMSATH CTPOKOBOE IPEICTaB-
JIeHUEe TEePeJaHHOrO JHCJa B BHJE JECATUYIHON NpoOU; MO3WUIMSA KOHIA
CTPOKH JIOJI’KHA OBITH 0003HaUeHa HY/JIEBBIM OaiiToM. JlecaTutnble 3HAKN
110cJIe TOYKU CTPOMTE JIO TeX TOP, ITOKa He 3aKOHYUTCH BbIJIEJIEHHAS BaM
naMsTh (He 3a0bIBaiiTe, YTO B KOHIE HY’KHO OCTABUTH OJUH OANT, UTOOLI
3alMCaTh B HErO OTPAHUYIUTESIBHDI HOJIb); 3aBEPIIUTH PabOTy DAHbIIE
MOZKHO JIMIIIb B TOM CJIydae, €CJIM COBEPIIEHHO TOYHO BCE OCTAJIbHBIE Jie-
CATUYHBbIE 3HAKU OyJIyT HylsaMu. ECin B OTBEIEHHYIO NAMSATH HE IIOMeE-
MIAETCS TAZKe IeJIasl 9aCTh IUCIIa (C yI6TOM OrpAaHNIUBAIOIIETO HyJIEBOTO
GaiiTa), B 3HAK ONMOKM CJleJIafiTe CTPOKY «IYCTOM», T. €. 3aIUIINTE HOJIb
B caMBblii ITepBBIil 6aiiT mepemaHHOil 00JIACTH TAMSITH.

[Tepen BozBpaToMm ympasienus 3anecure B EAX obrmnyro miuay cdop-
MUPOBaHHOI CTPOKH 6€3 Yyuéma 02panusuealoue2o nyaeeozo batima (ra-
KM obpa3oM, 3HadeHHe, KOTOpPOe BbI BO3BpalaeTe depe3 EAX, Bcerma
GyzeT XoTsi OBl HA €JJMHUILY MeHbIIle 3HAUEHNUSI, [I0JIyYeHHOro depe3 ECX).

O6st3aTeIbHO TTPOBEPHTE PabOTy Ballleil MOAIPOrpaMMbl Ha Pa3jImd-
HBIX 9HCJIAX; JJIs 9TOr0 COOPMUPOBAHHYIO MTOMPOIPAMMOIl CTPOKY CJre-
JlyeT HAIEYATATh, KAK, HAIIPUMEp, 3TO JIeJaI0ch B §3.7.2.

3.45*. Hanmmmre mporpaMmy, KOTOpas MOJIYyYaeT B KadeCcTBe apry-
MEHTOB KOMAHJ/IHOI CTPOKH TEKCTOBOE IPEJCTABJICHNE [mces B (opme
JEeCATUYHBIX Jpo0eil n medaraer ux cymmy. s sroro manuimmre mos-
nporpammy, KoTopas mosydaer (Hanpumep, depes EAX) ajpec cTpPOKH,
coJleprKallieil TecITUYIHYI0 JpoOb, 1 Bo3BpammaeT depe3 STO mosrydeHHOE
U3 TOTO TPEJICTABJICHUS YUCIO. I mevaTn qucsia BOCIoIb3yiTech Ha-
paboTKaMu U3 peIeHus MPeIbIIyIIel 3a1admn.
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3.46*. Harmmummure porpaMmy, KOTOpast 9epe3 apryMeHThl KOMaHTHON
CTPOKH, KOTOPBIX JIOJI?KHO OBITH POBHO TPH, MOJIy4YaeT Tpu Ko3dduimeH-
Ta KBAJPATHOIO YDABHEHUS U PEIaeT ero (B JeHCTBUTEIbHBIX YUC/IAX;
ecJi JefiCTBUTE/ILHBIX KOPHEH HeT, ciejyer Hanedararb «No roots»).

3.47*. BepHuTech K yCJIOBUAM 3aJa49u 3.27 U HAIUIIUTE aHAJOTHI-
HYIO TIPOTrPaAMMY-KAJbKYJIATOP JIJIS YUCETT C TLJIABAIOIIENR TOIKOM.

3.48*. Bepuurecs K 3a7agam 2.50, 2.51 u3 wactu, nocsaménnoi [lac-
kaJo (M. ¢Tp. 36), U IONBITARTECh HAIMCATD AHAJIOTUYHBIE IIPOrPAMMBI
Ha sA3bIKe acceMbJiepa.



K yvactu 4 «nporpaMmmupoBaHue

Ha a3bIke Cuy

O3HakOMUTEJIbHBIC 3aJaam

4.01. Yemy paBHBI ciieytoriue Bbipaxkenusi! OTBeT 3alMIIATE B Jie-
CSTUYHOI CHUCTEME.
a) 27 + 3 b) 3+ ’a’ c) VAESD & d) > 2 % 10 e) ’\n’ * 4
f) 17 / 5 g) 17 % 5 h) 15 / 17 i) 125 j) 1o
k)23 > 3 1)15 << 3 m) 35 n) ~(-47) 0)21 ~ 15
p)21 && 10 q)21&10 r)21 [ 7 s)21 | 7 t)252&"15

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

KakoBo wucnennoe 3nadenne nnenrudukaropa delta?

4.03. Ilepemennasi i umeer Tum int u comepxkut umcyo 493. Uro Oy-
JIeT HaIledaTaHO B Pe3yJbTaTe CJIEIYIONero Ber3oBa printf? 3amuceiBast
oTBeT, 0003HAUBTE TPODOEJIBI CUMBOJIOM <.

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

4.04. Ykazarenap str tuna char* comepkut ajzpec crpoku "Hello".
Yro naneuaraer printf npwu ciegyronux obparmenusx K weit? IIpobess
0003HaYbTE CUMBOJIOM < ».

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. Bepuurecy K 3agagam 2.19-2.21 (cMm.cTp. 27) u nepenuimure
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. Bepnurech k 3azadam 2.22 u 2.23 (cm. crp.29) u Hanummre
Takue ke nporpammbl Ha Cu, UCMONIB3ysl 6ubAMOTEeYHbIe (DYyHKIIUN
TOJIBKO JJIsSI BBIBOJA (B YaCTHOCTHU, HE IPUMEHss HUKAKUX (DyHKIMI
U3 3aroJoBovHNKa string.h). Hecmorpst Ha HEGOIBIION 00bEM KaXKIOI
13 MPOrPaMM, CTapaiTech MAKCUMAJBHO IPUMEHSITH BCIOMOTaTeIbHbIE
dyHKIIH. YITUTE, 9TO UX IPUMEHEHNE OCMBICJIEHHO B ka0l U3 ITUX
3a/1a4, TAK YTO, €CJIU Bbl HAITUCAJIN XOTsI ObI OJ[HY U3 yKA3aHBIX IPOTPAMM
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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. crp. 34) u HanuImmTe 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.35). Ecaum Bbl pemmmin
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 (cm. cTp. 35).

4.24. Hammmure na Cu mporpaMmy, COOTBETCTBYIOILYIO YCJIOBUSIM
sagaun 2.52 (eM. crp. 36). st XpaHEHUs! CTPOK UCIOJIb3yHTE 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-
OTBETCTBYIONIYIO YCJIOBUAM 3aj1a4n 2.32 (cM. cTp. 31), Ipu 9TOM JJIst CMe-
HBI IIBETOB MCHOJIb3YHTe M3MEHEHHE COJEPKaHUs I[BETOBOU IIapbl, YTO
IIO3BOJIUT HE BBIBOJUTH KaKJBI pa3 caMU CHMBOJIBI.

4.27*. Hanumure nporpaMMmy, KOTOpasi TPUHUMAET Ha BXOJ OT JIBYX
J0 CTa IapaMeTpPOB KOMAHJHON CTPOKH, PAacCMaTPUBAET UX KaK TEKCT
IIyHKTOB MEHIO, BBIBOJUT Ha OYMUIIEHHOM /IS 3TOI0 SKPaHe BEePTUKAJIb-
HOEe MEHIO M3 YKa3aHHBIX IIYHKTOB, IIPUYEM, €CJIM KOJIMIECTBA CTPOK Ha
9KpaHe€ He XBaTaeT, BbBIBOJUT CTOJIbKO IIYHKTOB, CKOJIBKO ITOMEIlaeTCHd
Ha KpaH, HO B JAJIbHEMIIeM [IpU HEOOXOIUMOCTHU OCYIIECTBJISIET CKPOJI-
JIHT, TO3BOJIsisi BBIOpPATh JIIOOOH M3 MyHKTOB. KC/iM IIyHKTOB MeEHbIIIE,
9eM CTPOK Ha dKpaHe — IEHTpUpyiiTe Menro mo Beprukauu. [locie crap-
Ta IPOrpaMMBbl IIOJCBeYnBaeTCs (cMeHol npBera (oHa) CaMblil IEPBBI
U3 IIYHKTOB, Jlajlee KJIABUIIN «CTPeJIKa BBEPX» U «CTPEJIKa BHU3» COOT-
BETCTBYIONMM O0PA30M MEHSIOT BBIOPAHHBIA IyHKT (IIpU HEOOXOIUMO-
CTH — €O CKpOJuUIMHroM ), Kiasuiu Enter u Escape 3asepmator pabory
nporpaMmbl. IIporpaMma 1o/mKHA 3aBEPIIUTHCS ¢ KomoM 0, ecyu ObLIa
HakaTa KJjasuina Escape, a mpm maxkatun Enter — ¢ xkomom ot 1 10
argc-1, COOTBETCTBYIONINM HOMEPY BBIOPAHHOT'O II0JIB30BATEIEM IIyHKTA
MeHio. Eciu mapaMeTpoB yKa3aHO MEHbIIE JIBYX WX OOJIbIIE CTa, IPO-
rpaMma JIOJIXKHA, BBIIATH JUArHOCTUYECKOe COODIEHNE U 3aBEPIIUTHCH C
KosoMm 200.

Hamomawmm, 910 KO 3aBepIleHns TPEeIbLIyIeil KOMAHIbI MOYKHO
y3HATD, JaB KOMaHIy echo $7.

CJii02kHbBIe onnucanud

4.28. MaccuB arr OmmcaH CJIeAyOmuM 00pa3oM:

) int arr[245][12];

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

) char arr[5][5];

) char *arr[5][5];

) struct item *arr[20][3]; (cuuraiire, 9TO CTPYKTypa item onmca-
HA B TEKCTE IPOrPaMMbI DaHee);

f) struct item *arr[20];

Onummmre yKasaTeib p Tak, 9TOOBl MPUCBAUBAHUE P = arr OBLIO KOP-
PEKTHBIM ¥ IIPHU €r0 BLIIIOJIHEHUH HE IIPOUCXOUJIO IPeoOpa30BaHMil TH-
TIOB.

4.29. Oyuknusa £ mMeeT CIeayIONni 3aro/I0BOK:
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) void £Q);

) int f(int t);

) void *f(int x);

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

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

f) double (*f(int len, double (xvecp)[3]1))[3];

o A0 T

Onummmre yKasaresib Ha TaKylo (QYyHKIHIO.

4.30. Kak u3BecTHO, TEKCTOBBIE CTPOKN MOYKHO YIOPSIIOUNTE Pa3HbI-
MU CITOCODAMU; CAMBIH MTOMY/ISPHBIA U3 HUX — JIEKCUKOTpapUIeCKuit, OH
2Ke CJIOBapHBI, HO €CTh U JApyrue — HallpuMep, 110 BO3paCTaHUIO BCTpeda-
FOIUXCS B CTPOKAX YUCEs, UJIN TaKO, IIPU KOTOPOM CTPOKH OJMHAKOBOM
JIJIMHBI yIOPSIOYNBAIOTCS KaK B CJI0Bape, HO 00Jjiee KOPOTKAas CTPOKA, siB-
Jistrorasicss mpedukcoM 6oJjiee JUIMHHON, CTABUTCHA nocae JUIMHHON. EcTh
U JIpyTHe CIHOCOOBI, 3/IeCh BCE 3aBUCUT OT PEIAEeMOil 3a1a9u.

[Ipenrmonoxum, HEKHIT MACCUB CTPOK XPAHUTCH B IPOI'PaMMe KaK Mac-
CHB yKa3aTeJiell Ha WX MepPBbIE€ JIEMEHTBI, TAK UTO JJisi pabOThI C ITUM
MaCCHUBOM IPUMEHSAIOTCH YKa3aTeJN BUIA

char **strptr;

(T.e. pabora ¢ TUM MACCHBOM OPraHU30BaHA TOYHO TAK K€, KAaK, Ha-
upuMep, ¢ sJeMeHTaMu KOMaHIHoi crpoku). ITorpeboBanach dbyHkims
JIJIsI COPTUPOBKM TAKOI'O MACCHBA; IIPU ITOM HM3BECTHO, YTO B PAa3HBIX
CUTyalusAX, BO3HUKAIOIINX B OJHOI M TOI 2Ke IIpOrpaMMe, IIOJIXOIbI K
MOPSIJIKY CTPOK OyIeT OTJIUYAThCs. B CBI3M ¢ 9TUM MPUHSITO penieHue
3a/1aBaTh OPSAJIOK CTPOK (B CTPOrMX MATEMATHIECKUX TEPMUHAX — OTTb-
HOWEHUE NOPAJKA HA CMPOKAT; HAIOMHUM, 9TO B ODIIEM CiIydae
OTHOIIEHHE [OPs/IKA HA MHOXKECTBE 3aJaéTCsl oueparyeil «MeHbIIe») ¢
TOMOIIBI0 (PYHKITNHU, KOTOpast OyJIeT MOJyvYaTh Yepe3 IapaMeTphl ajpeca
JIByX CTPOK, CPABHUBAET MX B COOTBETCTBHUM C HYKHBIM OTHOIIIEHHEM I10-
pPAIKa U BO3BparnaeT uctuhy (1), eciu mepBasg CTPOKA MeHbUe BTOPOi
(T. €. IOJKHA B UTOMOBOM MaCCHBE CTOATH pabine). OyHKIWsA COPTUPOB-
Ku Oy/leT IPUHUMATH TPHU IMapaMerpa: aJpec Hadaja MacCHBA yKa3aTe-
Jieit, JIJTMHY MacCUBa U ajpec PYHKINN, 38/1a101eil TPeOyeMblil TTOPsIOK.

Kak Oyzer BoIrIsiieTs onrcanne yka3aresis Ha (DYHKIUIO, 33 1ALy 0
nopsiiok? He 3abbiBaiiTe mpo mogudukaTop const.

4.31. Pacmudpyiite cieayroriye 0ObsiBJIEHAsT U ONUCAHNS, TIePEBe I
WX Ha PYCCKUIl S3BIK; OMUIIINTE TO YK€ CAMO€E C UCIIOJIb30BaAHNEM TUPEKTH-
BbI typedef, CHU3UB, HACKOJIBKO 3TO BO3MOXKHO, TPY/HOCTH BOCIIPUATHS.

a) int *(*f(int))[10];
b) void (*fpvec[15]) (int, void (*) (int, void*), void*);
c) double (*(xrepfptr) (double(*) (double))) (double);
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d) int (*(xfvecpos) [4]) (void(*) (doublex));

4.32. 3arosoBok dyHkmy set_sr_func BBEIEH C MOMOIIBIO TUPEK-
TuB typedef ciemyromum obpazom:

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 6yer BbIIIsIeTh 3ar0JI0BOK TOM Ke (byHKIMHU (C TeMH YK€ MMeHAMI
apaMeTPOB), €C/IM €ro 3alnucaTh 0e3 IPUMEHeHUs TUPeKTUB typedef?

IIporpammsbl 6e3 ctaHgapTHOI OHMOJIMOTEKN

4.33. Bepuurech K 3azade 3.27 u nepenuimnurte eé pemierne Ha Cu 6e3
HCIOJIB30BAHUS OUOINOTEIHBIX BO3MOYKHOCTEH; /71t 0DOPMIICHUS TOUKH
BXO/[a B IPOrpaMMy U OOEPTOK CHCTEMHBIX BBI30BOB BOCIIOJIB3YHTECH ac-
ceMOJIepHBIME MOty isiMu, onrcaHHbiMu B §4.12. Texer aTux Momyseit He
00st3aTe/IbHO HAOUPATH BPYYHYIO, OHM €CTh B apXUBE IPUMEPOB K KHUTE
«IIporpammMupoBanue: BBelenue B npodeccuos (cM. dailibl start.asm
u calls.asm B nojyupeKTopun no_libc).

4.34. B §3.6.9 pazobpan npumep Ha si3bIKe acceMbiiepa — IporpaMMa
Jutst KonupoBanust daira. Hamummure aHATOTTIHYIO TPOrpaMMy Ha, sI3bI-
ke Cu 6e3 nCIoIb30BaHus CTAHIAPTHOM OGMOIHMOTEKH, BOCIIOIB30BABIINCH
acceMOJIEpHBIMU MOJLYJISIMA it ODOPMJIEHUsI TOYKU BXO/Ia B IIPOIDAM-
My ¥ OOEPTOK CHCTEMHBIX BBI30BOB; HEJIOCTAIONINE CUCTEMHBIE BBI3OBBI
JIOTIMIIIATE CAMH.

DTIOABI U IMIPAKTUKYM

4.35. Bepraurech k 3asauam 2.58-2.60 u HAIIUIIATE OMUCAHHBIE TaM
nporpammbl Ha Cu ¢ ucnosb3oBanneMm Ombsmoreku ncurses. He obs3a-
TEJIbHO PEeaJIn30BBIBATH BCE WUIPBI, BHIOEPUTE T, YTO BaM 0OJIbIlE HPa-
BSATCH, WIN IPHUIYMaiiTe CBOIO.

4.36 (shell-I). Hanomuum, 4To nporpaMma, KOTopas BEJET € I0JIb-
30BaTesIeM [INAJIOr, ObecrevynBasi HAM BO3MOXKHOCTDH YIIPABJIEHUS KOM-
[IBIOTEPOM C IIOMOIIBI0 KOMAaH/IHOW CTPOKHU, HA3BIBAETCS KOMAHOHBIM
urmepnpemamopom. Ipe3BbdaiiHO MOJIE3HO MONPoOOBAThH HAIMCATH
CBOIT COOCTBEHHBIN (KOHEYHO, OY€Hb YNPOINEHHBIN) KOMAHIHDLIH MHTED-
[IpeTaTop — TaKyIo IPOrpaMMy, KOTOpasi OyIeT B IUKJIe YUTATh U3 IOTO-
Ka CTaHJAPTHOI'O BBOJI@ CTPOKHU, BBOJMMBIE IIOJIb30BaTEIEM, U, IIPOAHA-
JIN3UPOBAB OYEPETHYIO CTPOKY, BLITIOJHATE €€ B KavdeCTBEe KOMAH/IbI — B
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GOJIBIIMHCTBE CJIYYaeB 9TO 03HAYAET, UTO HYZKHO 3aIlyCTUTh HEKYIO BHEIII-
HIOIO IIPOrPaMMy C 3aJIaHHBIMU IapaMeTPaMu KOMAHIHON CTPOKH U J0-
KJIaThes e€ 3aBepieHus. Bosbias 9acTh CBeIEHNUIT, KOTOPBIE IS 9TOTO
TOTPEOYIOTCsI, M3JIO2KEHA B IsITON actu «BBenenuns B mpodeccnios, Tak
9TO OCHOBHYIO YaCTh KOMAH/IHOT'O MHTEPIIPETATOPA MBI OCTABUM JIO CJIe-
JIYIOIIEH YacTU HAIIero 3aJ@dHiKa; HO KOMAHIHBIH HHTEPIPETaTOp —
IIporpaMMa JIOBOJIbHO CJIOYKHAsl, U €€ CO3/IaHue paBUiibHee Pa3OUTh HA
OTJe/IbHBIE ITAIBI, K IEPBOMY U3 KOTOPBIX BbI YK€, MOXKHO HAaJeAThCs,
TOTOBHI.

[TepsoIit aTan mojpasyMeBaeT TOJBKO YTEHWE W aHAJN3 CTPOK; MHAa-
9e TOBOPsI, IPOTPAMMa JIOJZKHA BCE IMOJITOTOBUTH, ITOOBI MOYKHO OBLIO
BBINOJIHSTh KOMaHJ[bl, HO CAaMU KOMAH/JIbl II0Ka HE 3aIlyCKaTh, ITOCKOJIb-
Ky MBI 9TOTO eI¢ He ymeeM. UTO 70 aHAJM3a CTPOKHU, TO (PaKTUIECCKU
€€ HyXKHO pazbumbv Ha CA06a, UCIOJb3Ys CHMBOJIBI pobesia u TabyJis-
MU KaK pas3Jie/InTesbuble. FIMHCTBEHHOE «HO» TYT COCTOHT B TOM, YTO
B CJIOBAX TOXKEe OBIBAIOT MPOOGESIbI, U HACTOSIINI KOMAHIHBII HHTEpIIpe-
TaTOP, TAKOW KakK MPUBBIYHBIA HaM bash, IpeaycMaTpuBaeT HECKOJBKO
Pa3HBIX CIIOCOOOB TakKue MpobeJibl B CJIOBA BCTABUTH; U3 BCEX ITUX CIIO-
CcODOB MBI 33JI€fICTBYEM TOJILKO IBOMHBIE KABBIYKN: BHYTPU KABBIUEK U
pobest, n TabyJIsIus JOJ2KHBI BOCIIPUHUMATHCH KaK [IPOCThIE CHMBOJIBI,
HE OTJIEJISIIONINE CJI0Ba JPYT OT Jpyra. HedéTHoe KOJMIECTBO KABBIUEK B
CTPOKE JIOJIZKHO PACCMATPUBATHCS KaK OINIMOKA; MOCJe BBIJIAYN MOJIH30-
BaTEJIO COOTBETCTBYIOIIETO COOOIIEHUsI HY?KHO OYUCTUTH BCIO 3aHSTYIO
JUHAMUYIECKYIO TaMsTh U npodossicums pabomy (1) — BcnomHUTE, BEIb
nacrosmuit shell He 3aBeprmaer ceamc pabOTHI W3-3a KaXKIOW OMMOKN
nosb3oBaresis! Boobie 3apepirarh paboTy Balll KOMaHIHBLIA HHTEpIIpe-
TATOP JIOJI?KEH TOJBKO B OJIHOM CJIydae: €CJH B MOTOKE CTAHIAPTHOTO
BBO/Ia BO3HUKJIA CUTYyaIlus «KOHeI ¢aiijay. Bo Bcex ocTajbHBIX CIIydasix
CJIeJTyeT IPOJI0JIZKATH YTEHUE CTPOK.

Varure, 9TO CUMBOJI KABBIYKU MOYKET BCTPETUTHCS TJI€ YTOIHO, B TOM
quciie B Cepe/inHe CJI0OBa; caM OH B CJIOBA HE BXOJUT, OH IIPOCTO Ie€pe-
KJIIOYAET PEKUM AHAJN3a: BOCIPUHUMATE JIX IPOOEJIbl U TabyJIsIu KaK
pasnenuresnn (OOBIUHBIH PEKMM) MM KaK IPOCThIE CUMBOJIBI (PEXKNM
BHYTDU KABBIYEK ).

IIpounTaB cTPOKy M3 CTAHIAPTHOTO MOTOKA BBOA, BAIIA IIPOTPAMMA
JOoKHA CPOPMUPOBATH CIHMCOK CTPOK, 3JIEMEHTHI KOTOPOro OyIyT
coJIepKaTh CJI0Ba, chopMUpOBaHHBIE B X0je aHaiau3a. CIHCOK cejyer
[OCTPOUTE U3 FJIEMEHTOB, COJEPIKAIUX YKA3aTeb HA CTPOKY (MMeroIuii
Al char*) U yKasaTeb Ha CJIEIYIOMU JIEMEHT CIIUCKA:

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

};
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B rakoMm Bujie BBeIEHHAS TIOJIB30BATEIEM KOMAHIA IIPAKTUYECKH T'OTOBA,
K BBIIIOJIHEHUIO, HO, ITOCKOJIBKY MBI €Illé He 3HAEeM, KaK €€ BBIIOJHUTD,
HOCTYIIMM IIPOIIE: HANEYAMaem MOy IeHHbIe CI0Ba, (KazKI0e HA 0TI b-
HO# CTPOKe; OyeT JIydile, eciu KarkJ0€ CJIOBO Mbl HA MEYATH HA BCs-
Kuif ciydail BO3bMEM B KBaJIpPaTHBIE CKOOKM, ITOOBI OBLIO BHUIHO, €CJIU
BAPYT ¥ HAC B CJI0OBaX OKAXKYTCsl HEHYKHBIE TIPOGEJIBI ), 3aTeM 0CBOGOINM
BCIO 3aXBaYEeHHYIO JIMHAMUYIECKYIO [TAMSITh U IIPOJIOJIKUM paboTy, TO €CTh
[IPUCTYIIUM K YTEHUIO CJIEYIOEil CTPOKH.

[Tepen BBOIOM O1epeHOI CTPOKY BBIIANTE KAKOE-HUOYIh IPUTJIAIIE-
HMe K BBOIY, HAIIPUMEpP, CUMBOJ «>» H mpobes. Pabora ¢ Barmmeit mpo-
rpaMMOii JIOJI?)KHA B UTOT'e BBITJISIZIETh IIPUMEPHO TaK:

user@host:~$ ./shelll

> abra schwabra kadabra

[abra]

[schwabra]

[kadabral

> 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 HA yTEYKHA HaMATH!
g 9TOro OTKpoiiTe gBA TEPMUHAIBHBIX OKHA TaK, YTOOBI MOXKHO OBLIO
BHJIETH UX 00a OJHOBPEMEHHO; B OJHOM U3 HHUX 3aIlyCTUTE IIPOrPAMMY
top. IlepekmiounBIIICH B APYrOe OKHO, 3AIyCTUTE TaM BAIIY IPOTIPAMMY
B COCTaBe IIPUMEPHO TAKOrO KoHBeliepa (06paTuTe BHUMAaHUE Ha AIIOCTPO-

bwt!):

yes ’abra schw"abra ka"dab"ra" foo" ‘"bar’ | ./shelll > /dev/null
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Cpasy mnocsie sToro Bama nporpaMMa (B HAIlleM [PUMEpPEe €€ UCIIOJIHSIe-
Mbiit (aiin naspiBaercs shelll) MOABUTCS B BEPXHUX CTPOUYKAX CIIHCKA,
BBIJaBaE€MOI'0 IPOrPaMMOIl top B cOceHEM OKHe; IMOJOXKIUTEe HECKOJIBbKO
CeKyHJ, W €eCJIM 3& 3TO BpeMs YHCJa, ITOKa3bIBAlOIIAe KOJIMYEeCTBO 3a-
HUMaeMoii Baleil mporpaMMoii maMaTi (B 0COGEHHOCTH YUCJIO B KOJIOH-
ke VIRT), He HAYHYT ILUIABHO PACTH, TO BCE, CKOpee BCEro, B IODSIIKE;
€CJIN YK€ OHU JeHCTBUTEJIbHO CTaJId PACTH, HEMEJJIEHHO IpubeiiTe Ball
konseiiep Haxkaruem Ctrl-C (MHaYe BaIla HPOrPAMMa 3aIPOCTO MOXKET
COXKPATh BCIO JOCTYIHYIO NAMSITh U «IIOBECATH» CUCTEMY) U IPUCTYIIafi-
Te K IIONCKY — [JIe-TO B Balllell IIporpaMMe ITaMAThb BBIAEIACTCA, HO He
0CBODOXK JIAETCH.

4.37. Hopaboraiite pemenne 3a7a4u 4.36 Tak, ITOOLI B CJIOBO MOYKHO
OBLIO BKJIIOYUTH CUMBOJI JBOIHON KaBbI4KM. J[1s 9TOrO 1perycMoTpuTe
eIlé OJIUH «CIIENUAIBHBINY CUMBOJ — «\», KOTOPBIil OyIeT «3KpaHUpPO-
BaTh» CUMBOJI, CTOSIIUI CJIEIOM 38 HUM; TAKUX «IKPAHUPYEMBIX» CUM-
BOJIOB CJIeyeT LPEeAyCMOTPEThb ABa: CUMBOJ IABOWHON KaBBLIYKU U CaM
CHMBOJI «\», BEJlb €0 TOXKE MOYXKET OTPebOBaTHCsT BBECTH B CJI0BO. Kak
pearupoBaTh, €CJIU CJIEJIOM 33 «\» B CTPOKE PACIIOJIAraeTcsi KaKoni-To erné
CHMBOJI — IPHUJIyMaiiTe caMu, TOJBKO He 3aBepIiaiiTe npu 3ToM paboTy
nporpaMMbl (YBBI, IPUXOAUTCS 00 3TOM HATIOMUHATH).

4.38. Cuabaure perienne 3amaqun 4.36 BO3MOXKHOCTBIO CHOPMUPO-
BaTh IycToe cj10B0. OBO3HAMEHUEM ITyCTOTO CJIOBA CUNTANTE JIBA CHMBOJIA
JIBOWMHBIX KaBBIUEK, BCTPEYEHHBIE TIOJIPSIJ] 6HE CA08, TO €CTh KOIJIa HAKOII-
JIEHHOE CJIOBO ITyCTO, & CPa3y IOCJIe 3aKPbIBAIOIIEH KABBIYKU UIAET JTUOO
IpOOEJIbHBIN CHMBOJI, JITOO KOHEI] CTPOKH.



K 4gactu 5 «00ObEKTHI U yCayru

OIlEpPAIMOHHON CUCTEMBbI»

Paiisibl 1 TOTOKU (YPOBEHb CHCTEMHBIX BBI3OBOB)

5.01. Hanummure mporpaMMmy, KOTOpas MOJydaeT apryMeHTOM KO-
MaHJHOW CTPOKHU nMs (bailjia u, OTKPBIB €r0 Ha YTEHUE, C MOMOIIbIO CHU-
CTEMHOT'O BBI30Ba lseek64 ompesiesiseT €ro /UInHy B OaiiTax, pe3ysIbTar
nevgaraer. O0sA3aTeIbHO TPOBEPHTE KOPPEKTHOCTH paboThl Balmeil mpo-
rpaMMbl Ha pa3HbBIX daiiiax.

KoHeuHo, B peasibHoli 3afaqe creayeT Ans onpefenerus pasmepa caiina Boc-
MoNb30BaTbLCS BbI30BOM stat, Torga daiin He NpuAETCst OTKPbIBaTb, a Y3HaTb pas-
Mep MOXHO byaeT aaxke ans Takoro haiina, K KOTOPOMY HET JOCTyna Ha YTeHue.
Bcemy cBoé Bpems!

5.02. Ucnonb3ys s 9TeHUsl W 3AIMCH TOJHKO CHCTEMHBIE BBI3OBbI
(read u write), HamumIUTEe OPOrpaMMy, KOTOPas KOIUPYeT CBOI MOTOK
CTAHIAPTHOIO BBOJIA B IOTOK CTAHJIAPTHOTO BBIBOJIA, T. €. BEIET celst Kak
XOPOIIIO U3BECTHAS KOMaH1a cat 6e3 mapameTpoB. UTeHne u 3aIuch Ipo-
u3BouTe GioKaMu (HanpuMep, drenue 3anparusaiite mo 1024 uiau 4096
GaiiT; 3ammchiBaliTe BCEr[d CTOJBKO, CKOJBKO mpouuTaHo). IIposepbre
KOPPEKTHOCTH pabOThI Ballleil MporpaMMbl KaK ¢ TEPMUHAJIOM, TaK U C
Pa3/IMIHBIMYE KOMOWHAIMSIME TIePeHaIIpaBJIeHiT; ocoboe BHUMaHue 00pa-
THTE Ha COXpaHeHHe paszmepa daiiia, Korma IepeHanpaBeHbl U BBOI, U
BBIBOJI.

5.03. Hammmmmre ra Cu mporpaMmbl, COOTBETCTBYOIINE YCIOBUSIM 3a-
nag 2.53 u 2.54 (cm. crp. 37), agantupoBanibiM K Tepmunosioruu Cu (Tep-
MUH «TUIM3UPOBAHHBII (Dailyl» 3aMeHnTe TeDMUHOM «OUHADPHBIN Qailiy ).
st paboThl ¢ OuHapHbIME (haillaMU UCIIONB3YHTE CUCTEMHDBIE BHI3OBHI,
JIJIst pabOThI ¢ TEKCTOBBIMEU — BBICOKOYPOBHEBBII BBOJI-BBIBOJI.

5.04. Vcnonw3ys st arenus aiiia TOJIHKO CHUCTEMHDBIE BLI3OBDI,
HAIUIINATE IPOrPAMMY, KOTOpasl IMOJIydaeT 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. 37) 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
JKe cpa3y He JI0ra/laeTech — BOCIIONb3YHTeCh YKa3aHUSIMH Ha CTp. 135.

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
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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, «ONPOBOBATH HHCTPYMEHT» (B JIAHHOM CJIydae — pipe).
Eciu uro-To monuio He Tak, 00paTuTech K yKa3aHUsIM Ha cTp. 138.

st 6osbIet HarIAIHOCTH JT0OABbTE B Ballly IIPOIPAMMY Cpaly Io-
cJIe BBI30Ba pipe mpocToit printf, KOTOPEIA HamedaTaeT YNCICHHBIC 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 KaHAJBI, T. e. (airel Tuna FIFO), nepseit 3 HUX ncmoab3yer
JUIst TpuéMa HH(POPMAIMH, U BCE, UTO IPUHATO, TYT K€ BBIBOJUT B CBOI
CTAHIAPTHBINA BBIBOJ, & BO BTOPOil (bailyl mepe1aér To, 910 OyIeT BBEIEHO
qepe3 CTaHIAPTHBII BBOJI.

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; mosyunTcs «daT»: BCE, 9TO HAOUpAeTCs Ha KJIaBHAType B
OJTHOM OKOIITKE TEPMUHAJIA, TI0CJIe HaXKaTus Enter mosiBiisieTcst BO BTOpoM,
u Haobopot. He 3abympre o6paboraTh KoHer daitaa Ha 000MX MOTOKAX
BBOJIA: €CJIN «KOHYUJICS» CTAHIAPTHBIA BBOJI, MOXKHO IIPOCTO BBIUTHU, a
€CcIM KaHaJI — KeJIATeJIbHO CHa4YaJIa COOOIIUTH II0JIH30BATENI0, YTO HAIl
MapTHEDP MO YaTy HAC MTOKUHYJI.

B sro0it 3amade ecTh OHA XUTPOCTD; €CIAU C XOIy HUYEro He pabo-
TaeT, TPOUNTaiiTe yKa3aHUd K 3ajade Ha cTp. 146, HO Jydmie cHavdasa
IOIPOOyHTe caMU JIOraJaThCs, YTO IPOUCKO/IUT; €CJIH BOCIIOJIb30BATHCS
J1e6arrepoM ¥ BBISICHATH, 20¢ BCE MOBUCIIO, a emé (0 WU Moce) mepe-
quTarh naparpad npo kanaibl (§5.3.15), TO HOHATL, 4TO K YeMmy, OymeT
HE TaK YK CJIOYXKHO.
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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-BbIBOAA.

B ponu knneHTckol nporpaMmMbl MOXHO NCMOJIb30BaThb YTUANTY
telnet, ecnn ycnoBuamu 3afayn He NofpasyMeBaeTCs YTO-TO

apyroe.

6.12. Harmumure TCP-cepBep, KOTOPBIit IPUHAMAET OT KarKJIOTO KJIU-
€HTa IPOM3BOJILHBI TEKCT U OTBEYAET HA KAXKJLYIO IPUCTIAHHYIO CTPOKY
oTipaBkoii coobienus: «0ky». EimHCTBEHHOE OrpaHUYeHne Ha KOJINIECTBO
00CITyKMBAEMBIX KJIMEHTOB MOXKET OBITH 00YCJIOBJIEHO IIPEIEIbHBIM UUC-
JIOM OJIHOBPDEMEHHO OTKDPBITBIX B IIPOIECCE JECKPUIITOPOB, CaMa Ballla
porpaMMa HUKAKUX OMPAHUYEHUil BBOJIUTH HE JTOJIKHA.

6.13. YcoBepIieHCTBYi#ITe TpOrpaMMy, HAIMMCAHHYIO MPU PEIeHUAN
IpebIayInelt 3amadn: cHabIuTe Balll cepBep OJHON HA BCeX KJIMEHTOB Ie-
JIOYMCJICEHHON IIePEeMEHHOM, N3HAYaJIbHO PaBHOU HYJIIO, & IIPUIIEAIINE OT
KJIMEHTa CTPOKM aHaju3upyiite. Ecau mogydeHHass OT KJIMEHTA CTPOKA
COJIEPIKUT CJIOBO «up» (BO3MOXKHO, € IPOGEJBHBIMU CHUMBOJIAME CIE€pe-
Jld U C3a/i1), 3HAUEHUE [IEPEMEHHON YBeJUYbTe HA CIUHUILY, €CJIU CJIOBO
«down» — HA0OOPOT, YMEHBIIUTE HA €IMHUILY; KJIMEHTY B 000UX CJIydasix
otmpaBbTe coobirenne «0ky. Ecan nmomydennass cTpoka COIEPKHUT CJIIOBO
«shows» — oTHpaBbTe KJIUEHTY CTPOKY TEKCTa, COJEePKalllylo JIecATHY-
HOE TIPEJICTABIEHNE TEKYIIero 3HadeHus rnepemMeHHoil. Ecmu mpounTana
CTPOKA, B KOTOPOIl €CTh HEPOOEIbHbIE CUMBOJIBI, HO OHA [OCJIe OTOPACHI-
BaHUsI TPOOEJIOB COBIIAIAET HU C OHON M3 TPEX KOMaH up, down u show,
OTIIPaBBbTE KJINEHTY CO0bIIeHne 00 omubKe, 9To-HIOYIb Bpoe «unknown
commandy. O6s13aTEILHO TIPOBEPHTE, UTO CEpBEP BEJET cebsi KOPPEKTHO
IIPU MACCOBBIX MOJIKIIOYEHUAX U OTKJIIOYEHUAX KJIUEHTOB.

6.14. IlpuaymaiiTe TOAXOAANINI TPOTOKOJ U HAIMUIINTE CEPBEPHYIO
U KJIMEHTCKYIO IPOrPaMMBbl, peaju3yrolue (QyHKINOHAILHOCTE BBS
(bulletin board system). Ilpu crapre mporpaMma JOJKHA Yepe3 apry-
MEHTHI KOMAHIHON CTPOKHU MOJy9IUTh UMsi pabodeil JTUPEKTOPHUN; B Heit
JIOJIZKHBL COJlepzKaThes (ailsn 3acTaBku (TEKCTOBDI), dailyl yI6THBIX 3a-
nuceii (MMEH U maposieil 1moJsib3oBaTeseii), a TakKe (Gallibl, JOCTYIIHbIE
[IOJIb30BATEIAM JJIs CKAYMBAaHUs, U K KaXKJIOMy M3 HUX — CJIyKeOHBII
daitn, comepxamuii omvcanne u npasa J0cTyna (KOMy U3 HOJIb30BaTe-
Jieit 5ToT ailjl MOXKHO CKAYUBATD; 003aTE/IbHO HYKHO IIPEIYCMOTPETH
BapUAHT «BCEM», B TOM YHCJIe HE3APErHCTPUPOBAHHBIM ).
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VuérHbIe 3aIlUCH [I0JIb30BATEIENH JOJIXKHO OBITh BO3MOXKHO IIOMETHUTH
0CcobbIM 00pa30M; TaKasl OTMETKa JOJIZKHA I03BOJISITH II0Jb30BATEII0 HE
TOJIBKO CKaunMBaTh Bailibl, HO u pa3Mmeriars Ha BBS HoBbIe daiiibl, yka-
3aB K HAM OIIUCAHWE U IpaBa A0cTymna. Kpome TOro, CTOUT IPELyCMOT-
pPeTh <«IIPUBUJIETHPOBAHHBIX» I0JIb30BATEJENl, KOTOPbIE MOIYT YIAJSITh
dailsnpl, U3MEHATh UX OIMCAHUS U IIPaBa, a TaKKe J00ABJIATH HOBBIX
OJIL30BaTesIeH.

Kimenrckass mporpaMma mocjie yCTAHOBJIEHUsI CBSI3U JIOJIXKHA [IPOJIE-
MOHCTPUPOBATH IOJIb30BATEIIO COIEPKIMOE 3aCTABKH, IO3BOJUTH BBE-
CTH JIOPMH U HAapoJb (Jiubo IpU YKeJIaHUH [IPOJOJKUTE PpaboTy KaK He3a-
PEruCTPUPOBAHHBII [I0Ib30BATENb), IPOCMOTPETh OLMCAHUA K JOCTYII-
HBIM JIJIsl CKa4YWBaHWs (pailjlaM U, KOHEYHO, CKaJyaTh JIFOOOH U3 HUX, a
Takke (IpU HAJUYAU [IOJTHOMOYNIT) 3aKa4aTh HOBbIE (hailiibl, U3MEHUTH
OIWMCAaHUS U IIPaBa K UMeEIoNmmMcs daitraM, yaaauts daiiibl. OueHs xe-
JIATEJIHO TPEyCMOTPETh BO3MOXKHOCTb OCTABUTHL COOOIEHUE JIJIs BJIa-
JIeJIbIA CHCTEMBI.

6.15*. Hanurmmre cepBepHyo MporpaMmy, IPUHAMAIOIILYIO SJIEKTPOH-
HYTO 04Ty 110 TpoToKoIy SMTP u ckimaspiBaloNyo Bce MIpUHSATHIE THCH-
Ma B Buzie balljioB B yKa3aHHYIO (HAPUMED, Yepe3 MapaMerp KOMAaHI-
HOJ CTPOKM) AUPEKTOpHIO. JIJisi IPOBEPKH Balllefl IpOrpaMMbl BO3bMUTE
KAKOW-HUOYIh CYIIECTBYIOIINI KJIUEHT JIEKTPOHHON IOYTHI, TAKOU KaK
Sylpheed, Thunderbird nan sr060it ApyToOit, M HACTPOWTE €r0 HA OTIPAB-
Ky IIOYTHI 4Yepe3 smtp-cepBep, PaCHOJIOKEHHBII Ha JIOKAJIBHOU MallllHe
(ip-azpec 127.0.0.1) u OPT, COOTBETCTBYIOMIMII IOPTY, UCIOIb3YEMO-
My Baiieii nporpammoii. OTipaBbTe HECKOJIBKO IMHCEM U yOe uTech, YTO
Ballla TPOrpaMMa UX MOJIYUn/Iia U CJIOXKUIA Ky/Ia CJIeIyer.

Obst3aTebHO yOEInTeCh, YTO Ballla TpOorpaMMa CrocobHa 6e3 orpa-
HAYEHUN OJHOBPEMEHHO 0DC/IYKUBATH HECKOJIBKO CEAHCOB PAbOTHI C KJIU-
entamu. [l 9TOro, 3alycTHB IpOrpamMMy, MOJAKJIIOYHTECh K Hell u3
HECKOJIbKMX TEPMHUHAJbHBIX OKOH C IIOMOINBIO YTUJIUTHI telnet, B KaxK-
JIOM U3 MOJKJIIOYEHU HAYHUTE CeaHC B3auMOJIeHCTBHsI, OPOChTE 3TH Ce-
AHCHI HA PA3HBIX CTaAuAX (HE 3aBepluasl WX), HOCJE 4ero Ionpobyiire
OTIIPABUTH IIOYTY W3 BAIIETO KJIMEHTA; €CJIU BCE B MOPSIIKE, BEPHUTECH K
OPOIIIEHHBIM CEAHCAM U JIOBEJINTE KAaKIbII U3 HUX 0 OTIPABKA ITHUCHMA.

6.16. HanumuTe cepBepHYIO TPOrpaMMy, OT/IAIONIYI0 KJIMEHTAM 3a-
nmauubiii daitn B dopmare HTML o nporokomy http 1.1; mrsa mposep-
KM pabOThI IPOrPAMMBI BOCIIOJIBL3YHTECH Opay3epoM.

6.17*. Hanummure cepsep, 1O3BOJISIONIUI HECKOJIBKUM JIOAAM (I10JIb-
30BaTEIsIM) CHIFPATH APYr € APYFOM B XOPOIIO U3BECTHOIO NOJKUOH020
Jdypawka, UCIOJIb3Ysl TEKCTOBBINA pexkuM. UTOOBI UI'PaTh MOTLJIO OOJIbIIE
JIEOZIEll, MCIIOMB3yHTE «IIOJHYIO» KOJIOLY (BKIIOYAMOILYIO KAPTHI KAXKIOM
MaCTHU OT JIBOHKHU O Ty3a, BCErO 52 KapThI; JZKOKEPHI B UT'DE B JypadKa
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3a/1efiCTBOBATD TPOBIEMATHYIHO); TOTJI@ B UTPE MOIYT yYaCTBOBATH JI0
BocbMHu 4ejioBeK. CepBep JIO/KEH HAYUHATH UTPY, KOT/Ia K HEMY IIPUCO-
eJIMHWIOCH He MEHbIIe [BYX UIPOKOB W OJIMH U3 HUX HaxkaJ Enter (mpu-
CJIaJl MyCTYIO CTPOKY ), Jiub0 K MI'PE IPHUCOEUHUIOCH BOCEMb JEJOBEK —
B 9TOM cIydae HaxkaTus Enter »kmaTh y»Kke 6€CCMBICTIEHHO.

CepBep J0/IKEH «II€PETACOBATLY KOJIOMY, T. €. PACIOJIOKUTE €6 KaPThI
B CJIy4ailHO BBLIODAHHOM IIOPSIIKE, «CIATh» KaXKJIOMY MIPOKY IO IIIECTh
KapT, OJHY W3 OCTABIIUXCsl KAPT «OTKPBITh», MOKA3aB, KaKas MacCTb B
9TOoit urpe Oymer KO3bIpHOU. st 0603HAYEHNST CTAPIITUHCTBA KAPT MOXK-
HO WCIIOJIB30BATh MUMPHI OT 2 10 9, JeCATKY TakK 1 0003HA4YATH «10»,
BaJIbTA, JAMy, KOPOJsl U Ty3a — JaruHckumu Oyksamu J, Q, K u A (jack,
queen, king, ace); st 0O03HAYEHUST MACTEH MOYKHO BOCIIOJIb30BATHCS,
HAIIPUMED, CUMBOJIAME #, %, ~, Vv WJIN KAKUMUA-TO eIlé (3/1eCh MOXKHO IIPO-
ABUTH (DAHTAZUIO).

Urpok momkeHn BUAETH «COCTOSHUE CTOJIA» M «CBOIO PyKy». I[loka me
Ha4aJjCsd OYePeTHON XOJI, «COCTOsIHNE CTOJIAy [IPEJICTABIsAET COOOM KO-
YeCTBO KapT Yy KaXKO0I'0 U3 OCTAJIbHBIX UI'POKOB, KAPTY, ITOKA3BIBAIOIILY O
KOBBIPHYIO MaCTh, 1 KOJMIECTBO OCTABIINXCS KAapPT B KOJIOJE; «CBOIO Py-
Ky» — CIIHCOK KaPT, UMEIOIINXCsT B HACTOSAIINANA MOMEHT Y UT'POKA — JIyU-
1€ MTOKA3aTh, CHAOINB KAXK/IYI0 KAPTy METKOM, TPUIEM, 9TOOBI He Iy Ta-
JINCh MEXK/Iy cOOOil «HOMepay» KapT U UX JIOCTOUHCTBA, IpaBUJIbHee Oy1eT
WCIIOJIB30BAaTh B POJIM METOK CTPOYHBIE JJaTUHCKUE OyKBbI. BriBecTu Bcé
9TO MOYKHO B JIB€ CTPOKHU, HAIIPUMED

<B6> <B6> <6> J~ [ 271
a: 100 b: J# c: 24 d: Qv e: 7" f: o

OyZeT O3HA4YaTh, YTO Yy UIPOKA €CTh TPU IPOTHBHHUKA, Y KaXKJIOrO0 U3
HAX B PyKaX IIO MIECTb KAPT, KO3bIPsi IOKA3bIBAET BaJIeT IHK, B KOJO-
ne (mpukyne) emé 27 KapT, a Ha pyKe y HUIPOKa JIECATKA IHK, BAJET
OyOeit, mBoiiKa KpecTei, maMa depBeil, ceMépka MUK W JIeBATKa OyOeit.
Curyanusi, KOrja JATUHCKUX OyKB He XBATUT Jijisl 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 UIPOK MOXKET IIeperry-
TaTh CO CTAPIIMHCTBOM KapT, HO CUTYAIldsi 9T HACTOJIBKO pPelKa, 9TO Ha
MeJIKHe Heyn06CTBa Mpu €€ BOBHUKHOBEHHH MOXKHO HE ODpAIlaTh BHU-
manusd). Tomy Urpoky, 4eii ceifuac X0, CJe/yeT BBIBECTH [IPHUIVIAIIIECHHE
n (KeJlaTesbHO) CIMCOK BO3MOXKHBIX XOJIOB; HAIIPUMED, K BBIIIENPUBE-
JIGHHBIM CTPOYKAM, €CJIM Ceffdac XOJ 9TOr0 WIPOKa, CJIeJyeT J00aBUTh
CTPOKY

abcdef >
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ITocusie nagaJa, XOJa K «COCTOAHUIO CTOJIa» ,ILO6&BJI${IOTCH ChbII'DaHHBbIEC Ha
9TOM XO/y KapThbI, BbITVISAAECTDH BCE BMecCTe MOZKeT, HallpuMep, TaK:

<4> <6> <6> J~ [ 271

2% \ J%
J# \ Q#

a: 10~ b: Qv c: 77 d: 9#
b >

3/ech UrpoK 3aIméy ¢ JBOWKU KpecTeil, TapTHEP MOKPBLI €€ BajbTOM,
aTaKyIONHil ToI0POCHT BasibTa Oybeit, BasieT ObLI MMOKPHIT JIaMOii, Terepb
ATaKYIOIEMY BBIJIAHO MIPUTJIAIIICHUE, TIOKA3BIBAIOIIEE, YTO OH MOXKET T10/I-
6pocuTsh emé gamy nuk. Irpok Mmoxer HabpaTh OykBy b 1 HaxkaTh Enter,
Jinbo mPOCTO HAXKaTh Enter, orkazaBmuch OT JaIbHEHIIEro moadpackBa-
HU.

[Ipurnamenune 18 «OTOMBAIOIIETOCS» UIPOKA JIOJ?KHO BBITVISIETH
KaK-TO UHaYe, HAIIPUMED, MOXKHO MIEPEUUCIUTL METKH TeX KapT €ro PyKH,
KOTOPBIMU OH MOXKET MOKPBITh MOCJETHIOI0 CHITPAHHYIO KAPTY, U K 3TO-
My 100aBUTH KAKWE-TO €I¢é CHMBOJIBI; [TOJIYIUTCsI, HAIPUMED, «be =>».
Bce urpoku, Koropbie Ha TEKYIIIEM COCTOSHUH X0/Ia MOTYT <IIOJIOPOCUTH»
OTOMBAIONIEMYCSI €I KAPTHI, JOJIZKHBI CBOEBPEMEHHO ITOJIY YU Th COOTBET-
CTBYIOIIee IIpUurJiamnieHue. OT6HBaIOI]LHﬁC5{ HUT'POK MOXKET OTKa3aTbCdA OT
JAJIbHEHIIEl 3aIUThI, TazKe €CJIU Y HEr'O €CTh TOJIXOJIAIINE KAPThl — JIJIst
9TOr0 OH OTIIPABJILET IYCTYIO cTPOKY (Haxkumaer Enter). B arom ciryuae
BCe KapThl, CBITPAHHBIE HA JAHHOM XOJIy, [IEPEIAIOTCS eMy Ha PYKYy. Kciu
y OTOMBAIONIETOCS HET IMOAXOSINNX KapPT [Jisi OOOPOHBI, TAKOE 3aBEp-
IIEHNE XO/a JIOJIPKHO IIPOUCXOJINTH aBTOMAaTHYecKu. Kcim y ocTajabHBIX
UTPOKOB UMEIOTCS KapPThl, TOIXOJISIIIE JJIs TO0PAChIBAHUS, U TIOKA eIIé
HE JIOCTUTHYT JIMMUT HA KOJIMYECTBO KapT MPH aTake (ITOT JIMMHUT pa-
BEH YMCJIy KapT Ha PyKe y OTOMBAIOIIEroCd HA MOMEHT HAYAJa XOJIA),
UM JOJIZKHO OBITH BBIJIAHO IPUIJIAIIEHNE C YKA3AHUEM HOIXOISANINX KApT
(«106aBKM» ); X0/ CIMTAETCS 3aBEPIIEHHBIM, KOTJ[a HU y KOTO HET GOJIbIIe
TIOIXO/ISIIIX KapT UJIN BCE UT'POKH OTKA3AJUCH OT «J0DABJIEHU», HAXKAB
Enter.

IIpu 1r060M M3MEHEHNN B UTPE BCE UTPOKHU JIOJIXKHBI IOy IUTh OOHOB-
JIEHHYIO «KapTHHKY», IIPOIIE BCETO 3TO CAEJaTh, MEepesiaB 25 CHMBOJIOB
[IePeBO/Ia CTPOKHU. YTO IIPU TPAJIUIMOHHON BHICOTE TEPMHUHAJIA [IPUBEIET
K OYHCTKE dKPaHa, MOC/Ie 9ero MepeaTh CTPOKUA COCTOSTHUS CTOJIA, PYKA
U IIPUTJIAIIEHUSI.

B narme Bpems mpu urpe B MOJAKUTHOTO JIypaka OOBIYHO YCTAHABINBA~
eTCsl OYE€PETHOCTD «IOJIKUIBIBAHNS Y, HO KJIACCHIECKIE IPABUIIA STON UT-
DBl TAKO# OYEPETHOCTH HE IOPA3yMEBAJH: AEHCTBOBAJIO IIPABUIO «KTO
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ycmes, TOT MoJIofiely. VIMeHHO TaKasl peaju3alius, KOT/Ia UTPOKU, TMEIO-
ye TOAXOAAIINe KapThl, MOI'YT IIOCOPEBHOBATHCS B CKOPOCTHU PEaKIINH,
unmepecHee B KadecTse 3TOAa. [Ipobiema pa3Be 9TO B TOM, 9TO HAJIH-
qpe Ha CTOJIe OJITHOBPEMEHHO HECKOJIbKUX HEIOKPBITHIX KapT IPUBOIUT K
HEKOTOPOI HEOIPEIETEHHOCTH: KAKYIO U3 HUX OTOMBAIOIIUIICS IIBITAETCS
IOKPBITH 0OYepeiHbIM cBouM x010M? IIporrie Beero pemmTs a1y npobiiemy,
He JIOIyCKasl Ha CTOJI OOJIbIIE OJTHON HEIMOKPBITOM KapPThI; CEPBEP MOXKET
[IPUHSTH U 3aIIOMHUTH, KAKAE KaPThl UT'POKU MBITAIOTCS [TOI0POCUTH, HO
[TOKA3bIBATH UX HA CTOJIE TIO OJHOM, JIMOO MOKA3BIBATH BCE, HO UTPOKY
peJylaraTb KpbITh B KaXKJbIii MOMEHT TOJIBKO OJIHY U3 HUX.

6.18*. YcoBepIleHCTBYiiTe CBOI cepBep i UIPhI B JIypadKa Tak,
4TOOBI OH IIO3BOJISAJI OJIHOBPEMEHHO IIPOBOJIUTH HECKOJIBKO WUID, & II0JIb-
30BaTeslell U UX Pe3yJIbTaThl 3alloMUHAJ. 1Ipu BXojie Ha cepBep y INOJIb-
30BaTeJIsl CJIe/lyeT CIPOCUTH €0 HMsl; eCJIU TaKOI'o II0JIb30BaTelIsl II0Ka
HeT, CIIPOCHUTb, >KeJlaeT JIA I10JIb30BaTeslb 3aBeCTU HOBYIO YUETHYIO 3a-
IHCh U €CJIHA J1a, TO 3allPOCUTh IIapoJIb; €CJIM II0Ib30BaTe/b C TAKUM UMe-
HEM yzKe U3BECTEeH — CIIPOCHTH U IIpOBepUThH 1aposib. Ilocse ycnemnoro
BXOJIa Ha CEPBEP I0JIHb30BATENb OKA3bIBAETCSI B OOIINEM daTe, IJie MOXKHO
JIOTOBOPUTBHCS 00 UI'Pe C JPYTUMU UI'DOKAME, CO3/aTh UIPY WJIH IIPUCO-
€JIMHNTBCA K CO3JIAHHOII, HO eIlé He HadaBlelicg urpe. B pexxnme urpst
Telepb JOJIZKHBI II0Ka3blBAThCA UMEHa UI'POKOB; ClleyeT IIPpelyCMOTPeTh
BO3MOXKHOCTD YaTa MEXKIy UT'DOKAMH B XOJ€E UTPHI.

6.19*. IIpnaymaiiTe CBOIO TEKCTOBYIO MHOT'OIIOIB30BATEIBCKYIO UI'DY
u peanusyiiTe cepsep JJIsd HeE.

6.20*. PeanuzyiiTe cepBep JIT MHOTOIOJb30BATEIHLCKUX UTD
(eM. yesoBus 3amaan 6.18), 03BOJISIONIUI OMHOBPEMEHHO IIPOBOJUTD UI-
PBI Pa3JIUIHBIX 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;
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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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_A6CTpaKTHbK3THHB[A&HHBD(

Crepytolne 3a4a4m NOCTPOEHbI B MPEANONOXKEHUN, YTO Bbl YK
npoynTanu rnasy 10.3.

10.01. Jlama dyHKIMs 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;

}

Omnumure Kitace A, 0O0BEKTH KOTOPOTO BEIYT Cedsl KaK HEM3MEHsieMble
MAaCCHUBBI IEJIbIX YHCEJI, MPUIEM 3HAYEHHE KaXKIOrO JIEMEHTa OOJIbIe
3HAYEHUs ero MHJEKCa HA 9ucjio [N, KOTOpOe ImepefaéTcs KaK ImapaMerp
KOHCTPyKTOpa. Tak, nanuas pyHKIMSS main J0/KHA HAIIEYATATh:

first: 101 201
second: 110 210

10.02. Jlana ¢yHKIMS 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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Onummre Kaacc B Takum 06pa3oM, ITo0bI TporpaMMa ¢ TaKoit hyHKITHe
main koMmnujupoBasach (6e3 mperynpexuenuii) u paborasa, medaras
CTPOKy «11 1002».

10.03. Jlana dysknus main:

int main()

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

Onumure Kaace D Tak, 9T00bI 9Ta (DYHKIIUsT KOMINJIAPOBAJIACH De3 IIpe-
JynpexaeHuit u paborasa, medaras cTpoky «0 1 2».

10.04. Omumure Kaacc M, 06bEKTHI KOTOPOTO MPEICTABISIOT IIEJI0-
YUCIEHHYTO MATPpHUIly 3 X 3 ¢ mHAeKcarueit oT 1 10 3, mpuaéM 11 33 TaHus
MTO3UIINN HCIIOJIB3YIOTCSI OOBEKTHI APYTOro Kiracca, HasbiBaemoro 1. Pea-
JIN3YHTE OTEPAINIO CJI0KEHUST MATPHII, & OMEPAITNIO UHICKCUPOBAHUS TIe-
perpysure Tak, 4ToObl MOXKHO OBLIO BBIINOJIHSITH KaK IIPUCBAUBAHUS, TAK
1 U3BJIEUCHUS 9JeMEHTOB MaTpuilbl. [Ipn co3manmm MaTpuIlbl Jeaaiire eé
eIMHNYHOM (eIMHUIBI Ha IVIABHON JUArOHAJIM, OCTAaJbHbIE Hy/M). Bamun
KJIACCHI JIOJIKHBI PA0OTATD CO CJIEAYIONUM TeKCTOM byHKImn 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;

}

— MPUYEM JIOJKHO TTe9aTaThCs
110
2 2 357

Wcnonp3oBaTrh rimobaIbHbIE TTEPEMEHHBIE U CTATUIECKHE TOJIsI B 9TOM 3a-
Jade He cjejyer.

10.05*. YcoBepieHCTBYiTEe Kylacc M, ONUCAHHBIN B MPEIbIAYINEN 3a-
Jate, yCTpaHuB MOTPeOHOCTD B 00beKTaxX Kaacca 1; IBOWHON WHJIEKC JI0JI-
JKeH 3anucbiBaThbCsi 006braHbIM it Cu u Cu+-+ criocobom, depes JBOii-
HOe TIPUMEHEHNEe OIlepallui WHIeKCupoBaHus. TekcT QyHKIMU main mo-
CJIE 9TOTO JIOJIZKEH CTATh TAKUIM:
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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]1[3] = 7;
m2[2] [3] = 350;
M m3(m1 + m2);
printf("%d %d %d\n", m3[1][1], m3[2][2], m3[2][3]);
return O;
}

10.06. Omummure Kjgacc E, 0O0bEKT KOTOPOTO IPEACTABISIET COOOIt
«BECKOHEUHYIO» TEJIOUNCIEHHYI0 MATPHILY, 3JIEMEHTHI KOTOPOl Ha, TJIaB-
HOH MArOHAJA PABHBI HYJIIO, 8 OCTAJbHBIE JJIEMEHTHI PABHBI PA3HOCTH
unzekcos (T.e., Hanpumep, sjaeMent e [3] [200] pasen -197, a sjiemeHT
e[12905] [105] pasen 12800). Tak, ciexyromas yskiusa main():

int main()

{
E e;
printf("%d %d %d\n", e[0]1[0], e[100]1[100], e[-101[-10]1);
printf ("%d %d %d\n", e[1500] [7], e[7]1[55], e[-8]1[-16]);
return O;

}

JOJIZKHa KOMITUJINPOBATHCH, pa6OTaTb u 11e4darTraTb

000
1493 -48 8

EcrectBenno, B 910i 3ajade He Cjle/lyeT UCHOJb30BATH IJI00AIbHBIE IIe-
PEMEHHBIE U CTATHIECKUE [OJIsT; KPOME TOT'O, 37IeCh He HY2KHO OIHICHIBATH
Kakue-nbo HacTodlme MaccuBbl (oneparmuu [] JOMKHBI IPUMEHIATHCS
TOJIKO K OO'bEKTAM BAIUX KJIACCOB).

10.07. Yo nHamedaraer cieayomnas mporpamma’

#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", il.Get(), i2.Get());
return 0;
}
10.08. HamoMHUM, 49TO pPAUUOHANBHOE YUCAO — DTO HECOKPATH-
Mast JpoOb BuJa -, rje n — Mejoe, m — HaTypajabHoe. Onumure

KJlacc Rational, peaau3yromuili IIOHATHE PAIMOHAJIBHOIO YHCJA, BOC-
[IOJIb30BABINUCH YNCJAAMH THIA long long s IPEICTABIEHUS YNUCIIU-
TeJisl U 3HAMEHATeJIsT Ipobu; TpebOBaHNE O HECOKPATUMOCTH JPOOU MTOKA
npournopupyiire. CHab/uTe KJIACC YETHIPbMSI OCHOBHBIMU JI€HACTBUSIMU
apudMeTHKY, COOTBETCTBYIOIIUMU UM OLEPAlUsIME IIPUCBAUBaHUs (+=,
-=, *=, /=), dyukuuamu npeobpasoBanus K uuciy tuia double u K me-
JoMy (31eCh 2KeJlaTesIbHBL JBe (hyHKIuM: Yepe3 orépachiBanue JApoOHOI
JacTH U 4epe3 OKpyliieHue K bunmkaiimemy). Byzer mosesno nperycmor-
perb MeTos (MM JiBa) JUisi U3BJEeYeHNs] U3 00beKTa TeKyIUX 3HAYeHUIt
YUCJIUTEIISE U 3HAMEHATEJIS.

Hamummure Habop T€CTOB, JEMOHCTPUPYIONINH KOPPEKTHOCTDL pabOThI
Balero Kjacca (Bcex ero MeToJosB).

10.09. Bo3MOKHOCTH KJIacCa, CO3JAHHOTO MU PEINIeHUN IPEeJIbIIy-
meil 3a/1a91, HECKOJIBKO OTPDAHUYEHBI: BCE apudMETHIEeCKUE OIEPAIIH
AMEIOT TEHEHINIO HAPAIUBATh 3HAYEHNE 3HAMEHATeJsd — KaK HaIpsi-
MYIO IIPU BBIIIOJTHEHUN YMHOYKEHUSI U JICJIEHUS, TaK U depe3 IIPUBEICHUe
K 0DIIeMy 3HaMEHATEN0, KOTOPOoe HEeOOXOIUMO IIPH CJIOXKEHUSIX U BBITU-
TAHUSIX; PAHO UJIU TIO3/HO (U CKOPEee PAHO, YeM II03JHO) 3HAYCHUE 3HAME-
HaTEJIs IPEBBINAET BO3MOXKHOCTU PA3PsAHOCTH Jake /i long long.

Hanumre TecTbl, JeMOHCTPUPYIONINE OMPAHUYEHNsT HEXBATKHU Pa3-
PAHOCTH; YKeJIaTeJILHO IIPU 9TOM HANTU TOYHbIE TPAHUIIBI BO3MOXKHOCTEH
oI06HO TOMY, KaK 3TO Clejano B §2.2.5.

BocnospzoBaBimcs  anropurMoM EBkina, Hanumure QyHKIHIO,
OTBICKUBAIOINIYI0 HAUOOBINUI OOIMIMiT HeuTes b Uit ABYX YHUCE THIIa
long long; oOparuTe BHIMAaHUE, YTO HAUOOIBINUI OOIINIT I€JINTENb BCE-
IJa II0 OIIPEJIEJIEHUIO ITOJIOXKUTEJIEH U HE MEHsSIeTCS IPH JII000H cMeHe
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3HAKOB MCXOHBIX unces. [[ocKobKy 9Ta GyHKIMUs IOTPedyeTcst TOJBKO
B caMoOM KJjiacce Rational, oHa JIO/KHA OBITH €r0 IPUBATHBIM METOIOM;
HO TaK Kak 00beKT Tuia Rational eif jjist paboThl He Hy»KeH, CJIe/lyeT
cJ/leJIaTh €€ CTaTUYEeCKOM.

BocnonbzoBasimcs 3Toit hyHKIMEH, YCOBEPIIEHCTBYiTe Bamm apud-
MeTHYeCKHUe OIlePaIu TaK, YTOOBI, BO-IIEPBBIX, PE3YJILTAT UX PAOOTHI BCe-
IJia MpeJICTaBIIsI cO00M HECOKPATUMYIO JIPOOD; BO-BTOPBIX, UTOOBI «JIAIII-
HU€» MHOXKHUTEJIHU 110 BO3MOYKHOCTH MU3BbIMAJIUCH U3 YUCEJ 00 BBITIOJTHEHUS
JPYTUX Omepamuii: Tak, Ipu IEePEMHOKEHHH JIBYX Jpobeit - - g citesyer
HE TOJIBKO IPEIBAPUTENBHO COKPATUTL 00€ JIPOOH, €Ciid ITOTO eI He
CIeJIAHO, HO ¥ IIPOBEPUTH, HET JIM HETPUBUAILHOrO (T.€. OTJIMYHOIO OT
eJIMHUIIbL) 00IIero gesuTens B mapax (n,q) u (m,p).

C moMOIIpI0 paHee HAIIMCAHHBIX TECTOB yOeINTeCh, UYTO Teleph BO3-
MOXKHOCTH BAIllero KJIaCCa CTAJIU IIUPE; HAIWINATE TECThI, TEMOHCTPU-
pyIOIie TPAHUIbl BO3MOXKHOCTEH HOBOI peasin3alliid, U CPABHUTE STH
TPAHUIIBI CO CTAPBIMU.

HacaenoBanue

10.10. Yro Hanegaraer cieayiomas mporpaMma’

#include <stdio.h>

class A {
int i;

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

};

class B : public A {

public:
B(O) : A(0) { printf("third\n"); }
“B(O) { 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 ; %d\n", p->£fO, b.£0);
return O;
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10.11. Onwumure abcTpakTHBIH Kirace Body, Ipe/ICTABISIONINIT HEKOE
abcTpakTHOe (U3MUIECKOe TeJjo, IJIsi KOTOPOro He 3ajaHa opma, HO
3aJlaHa MJIOTHOCTb COCTABJISIONIETO ero BemiecTBa. [ImoTHOCTH 3agaércs
mosiem tuna double. IIpemycmorpure B Kitacce YUCTO BUPTYAJIBHYIO
dynakmmnio Volume, 3a7af0I1yI0 00BEM TeNla, W MPOCTyIo byHKImio Mass,
BBIUHCJIAIONLYI0 MACCy KakK IIPon3BejieHne 06bEMa U IJIOTHOCTH.

VHacnenyiite or Kiaacca Body kiacc Cube, mpesacTtaBidomuil Ky-
OUK, CIIeJIAHHBIN U3 OJHOPOJHOIO BEIECTBa, U 3aaBaeMbIil JTUHON pedbpa
(nepBblii TapaMeTp KOHCTPYKTOPA) U INIOTHOCTHIO BellecTBa, (BTOPOIi 1a-
pamerp KOHCTPYKTOpa), a TakzKe Kiacc Tetrahedron, npecTaBisionuii
NIPaBUJIBHBIN TeTPas/ip, CAEJaHHBIM U3 OJHOPOJIHOIO BeIllecTBa U 3aJa-
BaeMbIil I TUHOM pebpa U IIOTHOCTHI0. HamoMamM, 94TO 00bEM ITPaBUIIb-
HOI'O TeTpasjipa COCTABJIAET g 3. Jlnst 3aanms 3HadeHnsT /2 MOXKHO
BOCHOJIb30BaTbCAd KOHCTaHTOI M_SQRT2, koTOpad onpeieaeHa B 3aroJjio-
BouHOM (haiiie math.h.

B pesysnbrare ciemyromiast (pyHKIus 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: %3.3f %3.3f %3.3f\n",
p->Volume(), g->Volume(), r->Volume());
printf ("Weights: %3.3f %3.3f %3.3f\n",
p->Mass(), gq->Mass(), r->Mass());
return O;
}

JIOJIZKHA OTKOMITHJIUPOBATHLCA 0€3 OIMUO0K U IMpeIyIpeKieHuii, oTpabo-
TaTh U BBIJIATH

Volumes: 8.000 125.000 25.456
Weights: 80.000 12.500 63.640

IIpoBepbre, uTO Bamia peajmsarus COOTBETCTBYET CJIELYIOIIMM yCJIOBU-
AM:

e BCe II0JIsI HAXOSATCS B 3aKPBITOl (private) wacTtu Kiacca, OTKPbI-
TBIMU U 3AIAMIEHHBIMA MOTYT OBITH TOJIBKO (DYHKIINU-UJICHBI;

e nupekTuBa friend HE HCIIOIB3yETCH;

® I WHUIMAIU3AINNA O0bEKTOB UCIOJIB3YIOTCs KOHCTPYKTODHI;

® HUKAaK{e METO/bl HEe U3MEHSIOT BHYTDEHHUE I0JIs 00BHEKTOB, MO-
ryT GBITH TOILKO (DYHKIUM, BO3BpAIIAOIINe 3HAUCHNs nosel (Ho
He MEHIOIUe HUYEro); KakK CJICICTBUE, BCE METOJbI, KPOME KOH-
CTPYKTOPOB, IIOME€YEHbI KaK KOHCTAHTHBIE;
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e JlaHHDbIE OA30BOTO KJIacca HUT/E He JyOJMPYIOTCS TTOJISIMEA TTOPOXK-
JTEHHOTO KJIACCA.

10.12. Onwmmrure abCTPaKTHBIA Kiace Prism, npeacTaBisiiomuit mpsi-
MOYTOJIbHYIO TPU3MY C H3BECTHOW BBICOTOIt, HO HEM3BECTHOI (opMmoit
ocHoBanus. lIpesnronaraercs, 4To Bce BeJIUIUHBI UMeEIOT Tui double.
IIpexycmorpure uncTo BupTyaabHyo GyHKnnio Square (), Bo3Bparia-
IOIIYIO TIJIOIIAIb OCHOBAHUS MPU3MbI, U TpocTyio ¢dyHKIuoo Volume(),
BBIMHCJIAIONTYI0 O0BEM KaK IMPOU3BEJEHNE BBICOTHI HA ILIOIIA/Ib OCHOBA~
HUS.

VYuacsenyiite ot kjacca Prism kiracc Box, mpeCcTaBIISIONIAN TPIMO-
YTOJIBHBIN IIapaJuiesIeIuIie/]] ¢ KBaIpaToOM B OCHOBAHUY, 33/1aBaeMblil [1JI1-
HOIl 6GoKoBOro pebpa (IEpBbIil HapaMeTp KOHCTPYKTOpA) U JJIMHON CTO-
POHBI OCHOBaHUs (BTOPOIi mapaMerp). YHacsemyiire or Kiacca Box kiacc
Cube, npejcrapisomuii coboii Ky0, 3ajaBaeMblii JIMHOI pebpa (enuH-
CTBEHHBIN ITapaMeTp KOHCTPYKTOpa). B pesyibrare cienyromas hyHK-
mus 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: %3.3f %3.3f %3.3f\n",
p->Square(), g->Square(), r->Square());
printf ("Volumes: %3.3f %3.3f %3.3f\n",
p->Volume(), g->Volume(), r->Volume());
return O;
}

JIOJIYKHA OTKOMIITUJIUPOBATHCA 0e3 OMMOOK M IpeIypeKIeHnit, oTpabo-
TATh U BBLJIATH

Squares: 4.000 0.040 0.250
Volumes: 2.000 0.200 0.125

IIpoBepbTe BBIOJIHEHNE YCIOBHI, TEPEUNCIEHHBIX B KOHIIE TTPE/IBITYIIIEH
3a/la9u.

Ob6paboTka uckJIIIO4YeHMIt

10.13. Yo HamegarTaer cieayomnas mporpamma’
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#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 (i>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()); }
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printf ("monkey\n") ;

}

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

}

10.14. Bepaurecs x perrennio 3amaqn 10.09 u cHabmuTe KOHCTPYK-
TOpHBI KJjlacca Rational IIpoBepKOli, 9YTO 3HAMEHATEb OTJIMYEH OT HYJIS;
€CJI IIPOBEPKA He IIPOIILIa, BhIOpAaChIBaiiTe MCKIIOUEHUE, JJIsi KOTOPOro
OIUIINTE CIEeINAJIbHBIN Kjacc.

ITTa6i10HBI

10.15. Onumure uaeHTHUKATOP sWap3 TakK, 9TOObI BEIYACIEHNE BbI-
paxkenus Busa swap3(x,y,z) (nae x, y, z — nepeMeHHble KAKOTO-TO Hen3-
BECTHOIO THUIIA) IPUBOAUIO K TOMY, YTO B IEPEMEHHON X OKa3bIBAETCS
3HadYeHne, KOTOPOe HAXOIUJIOCH JIO TOT0 B IIEPEMEHHOI Y, B HEll, B CBOIO
odYepe/ib, 3HAYCHIE, HAXOAUBIIEECS B IEPEMEHHON Z, & B IEPEMEHHON Z —
TO, YTO paHble ObLIO B mepeMentoil x. IIpo Tum nepemMeHHBIX U3BECTHO
TOJILKO, YITO OH JIOIYCKAeT NPUCBAMBAHUE W OIHUCAHNE MEPEMEHHBIX 0e3
YKa3aHUsI THAMAJIU3UPYIONIUX TapaMeTPOB.

10.16. Ouumiure njaeHTHdOUKATOD get_and_zero Tak, 9TOOLI BHIYUC-
JIeHHe BbIpaskeHus Bujia a = get_and_zero(b), rye a u b — nepemMeHHbIe
HEKOTOPOro (HEM3BECTHOIO) THUIIA, IPUBOAMIO K TOMY, 9TO B IEPEMEHHOM
a OKa3bIBAETCH CTapoe 3HAUYEHHE IIePEeMEHHOI b, a B caMoOil nepeMeHHOI
b — woab. IIpo Tun mepeMeHHBIX M3BECTHO TOJIBKO, 9TO OH JOIYCKAET
KOIIMPOBaHUe, IIPUCBANBAHNE [IEPEMEHHBIX JIPYT JAPYIYy U [IPUCBanBaHUE
HyJss (T.e. BBIpaskeHne a = 0, Iyie a — [epeMeHHasl TAKOrO THUIIA, sBJIs-
€TCsl JIOILyCTUMBIM ).

STIOI[I:I AJId 3aKpellJieHnsd HaBbIKOB

10.17. Beprurech k 3ajadam 9.09-9.11 u odopmMute ommcannbie B
HUX aBTOMAThl B BUJI€ OOBEKTOB KJIACCOB, UMEIOIINX KOHCTPYKTOP JIJIs
WHUTTIATU3AINN U 33/IaHUs] HAYaJIbHBIX TapaMeTPOB, €CJIU TAKOBBIE HY K-
HBI, IECTPYKTOP JJIs BHICBOOOXKIEHUS 3aXBAYEHHBIX PECYPCOB, €CJIM Ta-
K€ eCThb, U OJUH OOBIKHOBEHHBIH IIyOIMIHBII METO/I, BBIIIOJIHAIONIAN II1ar
aBromara. [IpuBaTHbBIE METOJBI MOXKHO BBOJUTH 0€3 OrpaHUYeHnN.

10.18. Bepuurech kK yciaoBusMm 3ama4d 6.12-6.17 u mepenurmmre 3TH
nporpaMmMbl Ha CHU-++ ¢ UCIOIB30BaHIEM O00BEKTHO-OPHEHTHPOBAHHOTO
TIOTXO/TA.
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10.19. C ucnosibzoBanuem 6ubauorekn FLTK nHamuimmwure nporpam-
My, KOTOpasl IOJIy4aeT depe3 MapaMerp KOMAHJIHON CTPOKH HEKOe CO-
ob1reHue, 1mocje 3alycka (GopMupyeT Ha dKpaHe JIHajoroBoe OKHO, CO-
JepzKaliee 9TO COODIEHne U JBe KHONKHU ¢ Haamucsmu Yes u No; ecin
[I0JIb30BATEb HAXKUMAET KHOIKY Yes, IporpaMMa J0JKHA 3aBEPIIATh-
csl yCIeIHO (C HYJIEBBIM KOJIOM 3aBEpINeHHs ), eCIN YKe MOJIb30BATENb
OPEeIOUTET KHONKY No — 3aBepIIuThCs CJIeIyeT ¢ KojoM 1 (Heycrex).

10.20. Ec/n He npeanpuHATh CIIENUAIBHBIX Mep, HayKaTue KJIABUIIN
Escape B okomke nporpaMmmel, HanucanHoit Ha FLTK, npusonur K wop-
MAADHOMY 32BEPIIEHUIO IIPOIPAMMBI; 110 CMBICJIY YCJIOBUS IIPE/IBLITYIIIEH
3a/1a9H 9TO COBEPIIEHHO HE TO, UYTO HY>KHO. YCOBEPIIEHCTBY!TE ITpOrpaM-
My, HAIMCAHHYIO IJIs PENIeHus] TPeIbIAyINeil 3aa4un, TaK, ITOObI IPHU
HazkaTuu Escape onHa 3aBepirajsach ¢ KOgoM 1.

10.21. Hammmmre mporpaMMmy, KOTOpasl MPUHUMAET ITPOU3BOJIHLHOE
(HO He MeHee OJIHOIO) KOJIMYECTBO apryMEHTOB KOMAHIHON CTPOKU, KazK-
JIBIA U3 apryMEHTOB UCIIOJIb3yeT KaK TEeKCT KHOIKHU, (POPMUPYET IHATIO-
rOBOE OKHO, COJepzKalllee COOTBETCTBYIOIINE KHOIKHU, U B CJIydae, ecju
[10JIb30BAaTEJb Ha’KNUMaEeT Ha OJIHY M3 KHOIIOK — 3aBepIaeTcs yCIEITHO,
BBIJIaB B IIOTOK CTaHIAPTHOI'O BBIBO/IA JIECATUYIHOE IIPEJICTABJIEHIE HOME-
pa KHOIIKH, HAUMHAS C eJMHUIBL (3TOT HOMED Oy/eT COBIAJATH C UHIIEK-
COM apryMeHTa B MACCUBE argv); ecJIu JKe I10JIb30BaTelb HayKaJl Escape,
nporpamMMa JIOJIZKHa 3aBEPHIUTHCA C KOJIOM 1, HHUYEero He Halle4darTaB.

10.22. Hamumure ¢ ncnonb3osanneMm FLTK mporpammy — kiraBuma-
TypHbII TpeHaxkep. [locse crapra nporpaMmMa JTOKHA IPOYUTATH TEKCT
U3 HEKOTOPOI'O TEKCTOBOro (aiijia, B KOTOPOM KaxKJiasl CTPOKa — 3TO
«yIpaxKHeHue», T.e. (ppas3a, KOTOPYIO IMOJIH30BATENb JI0JKEH HAaOPaTh.
Hasee mporpamma (opMupyeT AMajioroBoe OKHO, B KOTOPOM €CTh BH-
JKeT 1y oTOparkeHusi odepeaHoil hpas3bl U MOJe TEKCTOBOIO BBOJA; B
9TOM OKHE IIPOrpaMMa II0CJIeI0BATEILHO BOCIPOU3BOAUT (PPasbl, IPO-
gnranHble u3 daitia. [lonb3oBaTesio npejjiaraercss HAOpaTh TAKYIO Ke
dpazy B mmoJie BBoJa u Haxkarb FEnter. Ecyin HabpanHas dpasa coBmaa-
eT ¢ OXKHUIAEMOil, MporpaMmMa, JOJXKHA [IEPEHTH K padoTe Co Ciiemyrommeit
dpazoit u3 daiina, KOrjga Ke OHM 3aKOHYATCH — BBIIATH IIOJIH30BaTE-
JII0 THMOPMAITMOHHBIN TUAJIOT, 0TOOpaKAIONIMi 00IIee KOJTMIECTBO II0-
TPa4YeHHOI'0 Ha yIpaKHEHUe BpeMeHU, ¢ KHOIKON «0k»; 1mocse HazKaTud
Ha KHOIIKY IIporpamMMma 3apepinaercs. Eciau ouepeaay ¢ppasy IM0Jb30-
BaTe/ib HAOpaJ C OMMOKAMU, IPYA HAXKATUU KJaBUIKM FEnter HabpaHHBII
TEKCT JOJKEH UCYE3HYTh, a dpasa, KOTOPYIO Hy>KHO HAOPATh — OCTATh-
Cs TOH 2Ke caMoii, 9TOObI €€ IPUIIIOCH HAOPATH IIOBTOPHO, U TaK J0 TEX
1Iop, TTOKa, OHa He OyaeT HabpaHa MPABUILHO.
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10.23. C konma XIX Beka XOpOIIo U3BECTHA «UI'Pa B 15», OHa XKe «Ta-
KeH». B KylaccuieckoM BapuaHTe 3Ta UI'pa IpeicTaBiiser coboil KBaapaT-
HYIO KOPOOKY, B KOTOPO# pacnojaraiorcs 15 KBaapaTHbix duiiek («Iim-
TOK» ) Pa3MepOM BYETBEPO MeHbIle KOPOOKM; IPH ITOM OJUH KBAJIPATUK
B KOPODOKe ocTaércst mycThiM. [IIMTKN MCXOTHO PACIIOTIOXKEHBI B CJIydaii-
HOI1 II0CJIEJIOBATEIbHOCTH; 33/1a4a UI'PhI — IIePeMeIas 3a OJUH XOJ, OJHY
IUTUTKY Ha MyCTOE MECTO, PACCTABUTH BCE IJIUTKU B TOPSJIKE BO3pacTa-
HUsT HOMEPOB. XOPOIIIO U3BECTEH TaKKe TOT (DAaKT, 9TO POBHO ITOJIOBUHA,
WUCXOMIHBIX IO3WINN Hepa3pemnMa: UX MOXKHO IPUBECTH K TO3UINU, B
KOTODO#i BCe IUIUTKH CTOAT 110 HOPsiKy, HO mocienaue nase (14 u 15)
[IOMEHEHBI MECTaMH.

Puckuém npeiyioKuTh IuTaTe /0 MoAuMUKAIMIO «UTI'PHI B 15», KOTO-
PYIO MOXKHO Ha3BaTh «13». OT KJIaCCHYECKOrO BApUAHTA OHA OTIMIAETCS
TOJIBKO HyMepalpeil IJINTOK: OHU 3aHyMepoBaHBI OoT 0 j10 13, nmpudém
IUINTOK C HYJEM B KOPOOKE /IBe, U OHM HE OTJIMIAIOTCS OIHA OT JAPYTOil.
IlesteBast mo3unus B 9TOM ciIydae — CHa4YaJIa JBa «HYJIS», [IOTOM OCTaJIb-
Hble IJINTKUA OT TIepBO# J10 TpuHaanaToil. [locKombKy JiBe <«HYyJeBbIEe»
IUINTKY HEPA3JIMIUMbI, UX MOXKHO ITOCTaBUTH B JIFOOOM IOPSIIIKE, UTO Jie-
JIaeT BCEe BO3MOYKHBIE HAYAJIbHBIE ITO3UINH 3aBEIOMO PA3PEITUMBIMU.

Peasmzyiite mporpaMmy, MMO3BOJISAIONIYIO ITOJIB30BATENIO HUIPATH B
«13». Ilporpamma momkHa HOPMUPOBATH JUAJIOIOBOE OKHO ¢ 15 KBa-
PATHBIMA KHOIIKAMH, UMEIOIIUME COOTBETCTBYIOMU TeKCT (pasMepoMm
70-80% or pa3sMepoB KHOIIKM) M DPACIIOJIOKEHHBIMH HA I0JI€ PA3MEPOM
4 X 4 KHOIIKH; XOJI TPOU3BOJIUTCS HAXKATUEM Ha OJHY U3 KHOIOK PsJIOM
€O CBODOMIHBIM MECTOM, TIOCJIE Y€r0 COOTBETCTBYIOIIAs KHOIKA IT€PEMEITa-
eTcsl B CBOOOIHYIO HIO3UIUIO (MEHSIIOTCH KOOPAUHATHI €€ BuzKeTa). [Tocse
JIOCTUZKEHUS 11€JIEBOIl ITO3UITNH CJIE/IyeT BBIIATH JUAJIOT C IT03PaBJIEHU-
SIMU.

2KenarenpHo, 9T0OBI Ballla IporpaMma MOMHUIA HAYAJIBHYIO MTO3H-
[IIIO U BCE CJIeJIAaHHBIE MTOJIH30BATEIeM XOIbI, II03BOJIsIIa BO3BPAIIATHCS K
Havajy, OTKATHIBATD JTI000€ KOJIMIECTBO XOJIOB, 3AIIUCHIBATD TEKYIIEE CO-
crosinue (IIO3UNUIO U X0zbl) B (aiia u cuuThiBaTh ero u3 daiija, a TakxKe
FeHEPUPOBATH HOBYIO HAYAJBLHYIO MO3UIIUIO, UCIOJIL3YsS TICEBIOCTYIai-
Hble yncia. Kpome Toro, KeaaTeibHO MPeyCMOTPETD JJIsl TTOJb30BaTe IS
BO3MOYKHOCTH CaMOCTOSITEJIHHO 3aJaTh HAYAJIHHYIO MO3UIUIO; BIPOYEM,
ecau bailyr [y1st COXpaHEHUsT COCTOSHUS OyIeT IPOCTHIM TEKCTOBBIM, 3Ty
BO3MOKHOCTb MOYKHO OTEJIbHO HE PEAJM30BBIBATD, MIPEJJIOKUB MOJIH30-
BATEJIO BPYYHYIO c(DOPMUPOBATH COOTBETCTBYIOMNH (haii.

10.24*. Bepuurecs K 3amade 6.18 (cm. crp. 87) u cHabuure Baln cep-
Bep rpaduuecKkoil KANEHTCKON MpOrpamMMoil; n300parkeHusi UrpabHBIX
KapT, COCTABJIAIONINX PA3JIMIHBIE KOJIOIbI, MOXKHO JIETKO OThICKATH B VH-
TepHeTe.



K gactu 11 «Hepaspyinaloriue

IIapaanurmbl»

JIuca u Scheme

[ns pewenuns 3agay u3 310oro naparpaca peKoMeHAyeTcst BOC-
nosib30BaTbCs NtobbiM M3 nHTepnperatopos Common Lisp, pac-
cmaTpuBaembix Bo «BeegeHun B npodpeccuo» — SBCL, GCL
wan ECL, a Takxe untepnperatopom Chicken Scheme (xots
Ha CaMOM [ejie MOXHO UCMONb30BaTh efBa /N He Ntoboii MH-
Tepnperatop). B 3agavax, npegnonaratowux Hanucavue mpo-
rpamMmbl (B OTAMYME OT OTAENbHON (DYHKLNM), TaKyto Nporpam-
My CrieAyeT 0bsi3aTeslbHO OPOPMUTL KaK MUCMOHSEMBI CKPUNT
(cm.8811.1.2, 11.2.1), anbo ans cnydas Chicken Scheme —
oTkOMNUANpoBaTb. [MOMHMTE, YTO 3amyck MporpaMMm M3 WH-
TEPaKTMBHOIO ceaHca paboTbl C MHTEPNPETaTOPOM — 3TO aTa-
BN3M JaBHO YLLUEALLEl 3MOXU, KOF4a HE CyLLECTBOBAJIO KOHEHYHbIX
MNoOJIb30BaTE/IEl; KOHEHHOMY XK€ MOJIb30BATEIO Balla MPOrpam-
Ma BOODLLE HE JOJKHA MOKa3blBaTb, Ha Y&M OHA HamucaHa.

Ecnn Bbl xotute ocBonTb 1 Jlucn, n Scheme (4To B Lenom no-
Ne3HO), NpaBunbHO ByAeT noHavany pelleHne Kaxgol 3ajaqu
nucaTb Ha oboux s3bikax; Ha bosee NO3AHMX 3Tanax MOXKHO Ye-
penoBaTh s3bikn (OfHY 3afaqy Ha OfHOM, APYrytO Ha APYrom),
MOXHO ANSl KaXK4OW 3afayu BblbMpaTb OAWMH U3 ABYX S3bIKOB,
NCXoAst N3 NtobbIX COObparkeHWii BNAOTb A0 CErOAHSILIHErO Ha-
CTPOEHUS, TYT F1aBHOE — HE 3aLMKANBATLCA HA OAHOM U3 ABYX
A3bIKOB, MHa4e BTOPOW Bbl TaK TOJIKOM 1 He monpobyeTe.

11.01. Hamumure (QyHKIWMIO, KOTOpasi IPUHAMAET [TapaMeTpoM Ha-
TyaJgbHOe 4ncja0o N ¥ BO3BpAIAeT CIUCOK HATYPAJbHBIX YUCET OT 1 70
N, mampumep, (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-
FOIIYI0 KAKOMY-HUOY/ b U3 IyHKTOB 3a1aun 2.19 (em. cTp. 27), He npume-
HAA YUKADL. BHIMATEIHHO TPOAHAIN3UPYHTE Oy IUBIIYIOCS PEKYPCHUIO;
€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
BPEMEHEM.

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. Hanumure npemukar strike(L,M), KOTOpPBIit WCTHUHEH TO-
IJ[a U TOJBKO TOIJIa, KOIJ/Ia CIIMCOK M ITOJIydeH IyTéM 3aMeHBl B CIIHC-
ke L HeKoToporo (BO3MOMKHO, HYJIEBOTO) KOJMYECTBA IJIEMEHTOB BEpX-
HEro ypoOBHs, CTOAIIMX IIOAPsi, Ha oauH djemeHT [] (iycroit cnucok).
IIpenukar momken paborars Kak B mnpororure (+,4+), TaK U B IPOTO-
tume (4,—); B gacTHOCTH, 3ampoc strike([1,2,3],M) moKeH BBIIATD
(B upousBosibHOM HOpsiziKe) caenytomue 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
«CIUCOK M sIBJIsteTCsI 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 peanmsaumnsa NCnonb3yet NpuMMNTUB var.

11.21. Hamumure AByXMECTHBIN TpeauKaT, 06a aprymMeHTa KOTOPO-
0 — CIIUCKHU, IPUIEM BTOPOIH apryMeHT MOJIYYeH U3 MEePBOrO BBHIUYEPKH-
BaHUeM I[OBTOPEHUIl 3JIeMEHTOB (T.€. eC/u KaKUe-TO JIEMEHTBI CIIUCKA
OJIMHAKOBBI, U3 HUX JIOJIZKEH OCTATHCS TOJIBKO [EPBBIii).

11.22. Hanumwute na [Iposore mporpaMMbl, COOTBETCTBYIOIIUE YCIO-
BUAM 3324 2.22, 2.23 u 4.12.

11.23 (queens). B kuaccuueckoil (opMmynuposke 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 obobIenne maét «3amgady 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, MUHIMAJIbHAS JIOCKA, Ha KOTOPO
TaKO€e PACIOJIOXKEeHNe BO3MOXKHO — 4 X 4.

Hanummre nporpammy sa IIposiore, npuHIMAIOIIyI0 POBHO OIUH ap-
TyMEHT KOMAH/IHON CTPOKU — YHCJI0 [N, M OTBICKHBAIOILYIO BCE BO3MOXK-
Hple perenust 3agadu 06 N depsgax. [lockosbKy, 09eBUIHO, KarxKIbIi
dep3b J0IKEH HaXOAUThHCSA Ha, CBOel COOCTBEHHOM BepTUKAJIN, HalIeHHOE
pellieHre MOXKHO IIPEJICTABUTH B BHUJIE MOCJEI0BaTeIbHOCTH n3 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 ycqoBusix 3amaqan 10.23, crp. 105) — mepsble UeThIpe 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
Twist([1,2,3], [7,8,9]) nomxnO BepHyTL crmucok [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
KaKNM-HUOY/Ib ITyHKTaM 3a1aan 2.19 (cm. erp. 27). Coepure 3a TeMm, 9To-
ObI OTBET Ha BBEIEHHYIO ITOJIb30BATE/IEM CTPOKY Ballla, IPOrpaMMa, JIaBaJIa,
HeMeJIJIEHHO ITOCTIe BBOJA CTPOKU — JIJIS TOTO MPUJAETCS BCEPHE3 33 1ei-
CTBOBATH BO3MOX2KHOCTH JIeHNBOM cemanTuku. [lomgas cBoeit mporpamme Ha
CTaHJAPTHLIA BBOJ GECKOHEUHBIN IOTOK CTPOK (HAIPUMED, C IIOMOIIBIO
KOMaHJIbl yes), yOeIuTech, UTO KOJIMIECTBO 3aHUMAEMON €10 TTaMsTH He
YBEJIUIUBAETCS CO BPEMEHEM.
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Baﬂ;a‘lﬂ AJId pelleHnsd Ha BCeX A3bIKaX

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
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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. 27) w HanMIINTE CKPUNTHI Ha s3bike Tcl, pemaromue e 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. 29) u HanummuTe cooTBercTByomume cKkpunrsl Ha Tcl. g ama-
JIM3a CTPOK WCIOJIb3yHTe string length u string index (cM. ycioBus
npebLIyIedt 3amadn).

12.04. Hanumure #a Tel ckpunr, permatonmit 3amaay 2.52 (crp. 36).

Bubauoreka Tcl/Tk

12.05. [dns osmakomsienusi ¢ Bo3moxkuocramu Tcl/Tk nanummre
(B dopme cKpUITOB Il UHTEpIpeTaTopa wish) IpPOrpaMMbl, COOTBET-
crBytomue yeaopusaM 3azxad 10.19 u 10.21 (em. crp. 104).

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. 111) 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
nocnefHNe HECKOMLKO NIET ero NpenoaaBaTenbekoi paboTbl Bo-
0bLLe He BO3HMKANO HUYEro MOXOXKEro.



YKASAHNA4
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1.06-1.09.IIpaBa moctyna K daitaamM ToApOOHO pPaCCMOTPEHBI B
7.1,§1.2.13.

1.16. 3mech npuaércsi KOMOMHAIIMYA U3 OJHOI'O, JBYX U TPEX IMapu-
KOB paccMOTpeTh orejibHo. C oaHuM mapukoM Bcé moHaTHO. C aByMst
qyTh CJIOYXKHEe: KaK MEPBbIil, TaK U BTOPOIl IIAPUK MOXKHO BBIOpDATh de-
TBIPHMsI CITOCODAMU, TOJBKO IIPU ITOM MBI BCE KOMOMHAIIUHU, KPOME MEL,
KOMOPBIE COCMOAM U3 00UHAKOBHLT WAPUKOS, TTOCIUTAEM JIBAKJIBI, BEb
YCJIOBHS 3aJ[a9l HE MPEIIIOJaraioT ynopadouenhocmu BHIODAHHBIX Ta-
PHUKOB (KpacHBIH ILIIOC CHHUIT — 3TO TO Ke camMoe, YTO ¥ CHHUI ILTIoC
kpacHbiil). Emé xyxe ob6cTogr nesia ¢ TpeMms IMapuKaMu: KaxKIblid 13
HUX TO-TIPEXKHEMY MOXKHO BBIODATH J€THIPbMS CITIOCODaMU, HO KOMOWHA~
AW, COCTOSIIIE U3 TPEX PA3HBIX IMIAPUKOB, MBI IOCIUTAEM IO MHOTO Pa3
KaxK/Iy0 (KCTaTH, 10 CKOJIBKO pa3? eciu Bbl HEe 3HAeTe, YTO OTBETUTH Ha
9TOT BOIPOC, nepeuntaiite §1.3.1); ¢ KoOMOUHAIMSIME, B KOTOPBIX JIBA, T4~
PUKa OJMHKOBBI, 8 TPETHil UMEeEeT JIPYroii IBET, Jejia 0OCTOST IIPOIe —
JIBA OJIMHAKOBBIX IIAPUKA BBHIOMPAIOTCS YEeTHIPhMsI CIIOCODAaMMU, a TPeTuit
TpeMsi, TaK Mbl M3HAYAJBbHO UTHOPUPYEM IOPHAIOK, ITO U TPe-

K HUM
oyercs. Hakomerr, KOMOMHAITIH, TIETUKOM COCTOSITIINAE U3 TMAPUKOB OTHOTO
[BeTa, HaM BCTPETUJINCH POBHO II0 OJHOMY pa3y KaxKjasi. Bce aTu cirydan
pUIETCsT PACCMOTPETh OTJIEJBHO U IIPOCYMMUPOBATH.

1.20. Kazkmas urpyirka MoxkeT okazaTbes y Marmu, y Iletn, y Bacu
WX OCTAThCSI HA CTOJIE; UCXOIUTE U3 ITOTO.

1.21. TIlporre Bcero paccMoTpeTh O0Iee KOJTUIECTBO BO3MOYKHBIX
[TOJIMHOYKECTB U3 BCEX MMEIOIINXCS KYJIOHOB, BKJIIOYAs IIyCTOE MHOXKE-
¢TBO (BCE KYJIOHBI OCTAJIUCH B IIKATYJIKE) U MHOXKECTBO U3 BCEX KYJOHOB
(B mIKATYJIKE HE OCTAIOCH HUYEro); HAIIOMHUM, 9TO KAXKJIbIHA 3JIEMEHT HUC-
XOJTHOIO MHOYKECTBa MOYKET B TOJMHOXKECTBO BXOJUTDH MM HE BXOJUTD,
TaK 9TO KOJUIECTBO BCEBO3MOXKHBIX ITOJIMHOYKECTB BBLIYHCJISIETCST OYEHD
pocto. V3 3TOro KoJim4uecTBa Cjie/lyeT BBIKHHYTH BCE <«3alpPEIEHHbIES
BapUaHThl — KOIJIa HE B3SATO HU OJHOI'O KYJIOHA, KO B3AT TOJIHKO OIUH
WJIN KOTJ[a B3SATHI BOOOIIE BCE. 3aa9y MOYKHO PEITUTh U JPYTUM CIIOCO-
60M: ¢ cODOOI HY»KHO B3STb JIBa, TPU WU YEeThIpe KYJOHA U3 MSITH, YTO
cootsercteyer C2, O u C#, ocTaéres WX BBIMHCIATH € TIOMOIIBIO TPe-
yroiabauka [lackasist u cI0KuTh.

1.22. TIlepByto u3 AByX JaJeif MOXKHO IIOCTABUTH Ha JIIOOYIO KJIETKY
JIOCKH, a UX, KaK u3BecTHO, 64. i BTOpOit Js1ajpu, re Obl HU CTOsIa
repBasi, MOXKHO BBIOpAaTh OJHY U3 CEMH OCTaBIIUXCH KJIETOK TI'OPHU30H-
TaJbHOTO Psifia, B KOTOPOM CTOWUT II€pBasi Jiajbsi, JIMOO OIHY U3 CeMH
KJIETOK COOTBETCTBYIOIIETO BEPTUKAJIBHOI'O Ps/Jia, T. €. BCErO KJIETOK JJIs
eé pasmerrieHns oka3biBaerca 14. Kpome Toro, HyKHO y4€CTh, ITO JaIbI
10 YCJIOBUIO OJIMHAKOBBIE, TAK UTO KaKJble /1B KOMOUHAIINN, ITOJIYIai0-



K gacrtn 1 123

mecd Apyr u3 Apyra, €Cjin JiaJbu IIOMEHATH MeCTaMH’, HEePa3JIMYNMDbI;
CJIe10BaTEe/IbHO, HY2KHO emé pa3ae/inTb IOJIYyI€eHHOEC YUCJIO ITOII0JIaM.

1.23. Haunute ¢ obpyua, 3aUKCHPOBAHHOTO B MIPOCTPAHCTBE, CEK-
TOpa KOTOPOI'0 3aKPAaIlMBAIOTCS B OIPEIEJIEHHOM IIOPSIJIKE — HAIIPUMED,
110 9acoBOii crpesike. [lepBblil CEKTOP MOXKHO 3aKPaCUTh OJIHUM U3 IISTH
[IBETOB, BTOPOIl — OJHUM U3 OCTABIIUXCS YETBIPEX, IJI TPETHEro IBe-
TOB OCTAHETCSI TPU. 3aMETUM TelepPbh, UTO, «CABUHYB» BLIODAHHBIE IIBETA
Ha OJMH WJIN JBA CEKTOPA, MBI IIOJIyYNM TOYHO TAKYIO K€ KOMOMHAIIMIO,
IIOCKOJIbKY CE€KTOpa OJMHAaKOBbIC M1 HUKTO HE MellaeT IIOBEPHYTH O6pyq.
CirenoBare/ibHO, KaXK/ible TPU U3 PACCMOTPEHHBIX HAME OTJIEJIbHBIX CO-
JeTaHuil I[BETOB B JAefICTBUTEILHOCTH Hepa3anduMbl. Kpome Toro, obpyd
MOXKHO IE€PEBEPHYTb, W ITO CJEJIAeT HEPA3IUINMBIMUA KAXKJIble 11Ba U3
OCTABIINXCA COYCTAHUM.

1.27. O6paruTe BHUMaHUE, YTO CHAYAJIA MACTEPY IMPUIETCS BHIOPATH
[IEHTPAJIbHYIO OYCUHY, TOTOM JIBA JIOMOJHATEILHBIX BUIa OyCHUH, U TIOCTIEe
9TOT0, TIOBECUB HA HUTH MEHTPATLHYIO OyCHUHY, MACTEP KaXKJIYIO CJIEIyI0-
Y10 [apy CUMMETPUYHBIX OYCHH CMOXKET BBIOPATH BCETO JIBYMsI CIIOCO-
6amu. Bee 6ychl, cocrosimiue w3 OyCUH POBHO TPEX PA3HBIX BUJIOB, B 9TOM
qucjie OyJIyT y9YTEHBI 10 OJHOMY Pa3y; eCTh eIlé KOMOMHAIINHT, T/Ie TPeTHit
Tl OyCUHBI BOOOITE HE IPUMEHSJICS — TaKUe OKAXKyTCs YITEHBI 110 [SITh
pa3 KaxKjasl, MOCKOJbKY WX CUYATAJM OTAEILHO JIJIs KAXKJIOTO U3 IISATH
BO3MOXKHBIX BAPHAHTOB TPETHEr0 TUIA OYCHHBI, HO STH ISITh BADUAHTOB
B UTOre HEPA3JIMYKMMbI, TAK UTO 110 YeThIPe U3 HUX HY?KHO BBIYECTb.

1.28. [TomrpobyiiTe BHIMUCATH TPH JIEBBIX KOJIOHKHU Tpeyrobanka [lac-
KaJish — HAYHHUTE C IEPBBIX TPEX CTPOK, JIJIsl TOCJIEYIONIX CTPOK BBIIHU-
chIBaliTe TOJMLKO TPH MepBbIX uncaa. OueHs J1erko saMeTuThb, uro C} = n,
9TO W TIOHATHO, eCJTH BCIOMHUTD cMbIc wuces1 OF; 3ameTnTsb 3akoHOMep-
nocthb st C2 (j1s TPOM3BOJILHBIX HATYDATLHBIX 1) JIUIIbL HEMHOTHM
CJIOXKHEE.

1.32. He 3a0biBaiiTe, 9T0 yMHOXKEHUE HA OCHOBAHUE CHUCTEMBI CUUC-
Jenus (KaKOBO Obl OHO HHU ObLIO) TEXHUYECKU BBIMVISIIUT KAK «JOIH-
CbIBaHME HOJINKay; TaKyKe IPUMHUTe BO BHUMaHWe, 9TO 319 = llg, a

3510 = 3210 + 310 = 1000005 + 115 = 1000115.

1.33. Uckomoe KOJUYIECTBO HyJiell PaBHO MAKCHMAJBHOM CTEHeHH
JIBOKH, Ha KOTOpYIO jesutcst quciao 30!; ara creneHb JBOWKH, B CBOIO
04Yepeib, COOTBETCTBYET ODIEMY KOJUYECTBY JBOEK, KOTOPbHIE MOJIyYaT-
cs pu pasJsioykeHnn quces or 1 g0 30 Ha TpocThie MHOXKHUTEU. ITOOBI
HE IIPUIILIOCH JeHCTBUTEIBHO PACKJIaIbIBATH Ha IIPOCTHIE MHOYKUTEN BCE
TPUIIATH 9UCeI, 33/aiiTe camu cebe BOIPOC, CKOJIBKO U3 ITUX UUCET JIe-
JIATCS HA JIBa, CKOJIBKO — Ha YeThIpe, CKOJIbKO Ha BOCEMb U Ha IIECTHA-
JIATh.

1.38. Kaxk sTo menaercs, mogpobno pacckasano B §1.3.2.
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1.40. [Ipunnun mepeBojia TOT K€, UTO U JJIsA JECITUIHBIX JIpooeit:
YMHOXKAeM Ha J[Ba, €CJIU TI0JIyIUJI0Ch OOJIbIIEe eUHUIIBI — eIUHUILY yOou-
paeM; Tmocje KaXKJIOTO YMHOXKEHUS BBIMUCHLIBAEM OYEPETHYIO JTBOUIHYIO
uudpy — €IUHUILY, €CJIU IPUILIOCH €€ YOUPATh U3 MOJIY YUBIIErOC INC-
Jia, HOJIb B IPOTHBHOM CJIyJae.

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

1.46, 1.47. B obenx 3agadax HAUHUTE C OTPUIIAHUS T; UMES €ro B CBO-
éM pacIopsi?KeHNN, Jepe3 CTpeiky llmpca MOXKHO OUe€BHIHBIM 00pPa30M
BBIPA3UTh IU3BIOHKIMIO, a wuepe3 mrpux llleddepa — KOHBIOHKITHAIO;
mocJie 3Toro mornpodyiite BoipazuTh KoucTanThl 0 u 1. C ocrajabHBIME
dyaruusivu Oyzger mporre. Crucok Bcex 16 cyriecTBYrOImuX QyHKITHI
JIBYX I€pEeMeHHBbIX cM. B §1.3.3.

1.51. Ilporre Bcero cHadaJia MepevIUCTUTh MYHKIINHA JBYX EPEMEH-
HBIX, KOTOpbIe He 00JIaJIal0T HY>KHBIM CBOHCTBOM, TO €CTb TaKue, KOTO-
pbl€ OT OIHOTO M3 CBOMX apryMEHTOB He 3aBUCAT. 1akux GpyHKIUH BCEro
mecTb: KoHCTaHTBI 0 1, a Takke (DYHKINN, PABHBIE OJHOMY U3 CBO-
UX apryMeHTOB WJIM €ro OTpulianuio: x, T, y u yJ (cm.§1.3.3, a B HéM —
rabauny 1.8 m mosicHenusi K Heit). VI3 3TOro coobpaykeHusl HeMeJIeH-
HO BBITEKAET OTBeT Jjisi (DYHKIWI AByX mepeMeHHbIX. C TPEXMECTHBIMEI
GYHKIMSAMYI HECKOJIBKO CJIOYKHEE, HO IIPUHIIUAI TOT YKe: He MMEOIINX CY-
[IECTBEHHON 3aBUCUMOCTHU HU OT OJHOIO apryMeHTa — jBe (KOHCTaHTbI 0
u 1), CyIIecTBEHHO 3aBUCSIIUX OT OJHOM IIepeMeHHoi — mecTs (z, T, Y, T,
z, Z), CYIIeCTBEHHO 3aBHUCSIINE OT JIBYX II€PEMEHHBIX IPOIIE IOCIUTATDH
OTJEJIBHO JIJIsi KaXKJI0i M3 TPEX IMepEeMEHHBIX, He BXOJAIUX B YUCJIO CYIIe-
CTBEHHBIX 3aBUCUMOCTEIl, U JIJIsT TOT0 BOCIIOJIb30BATHCS Y2KE M3BECTHBIM
KOJITIEeCTBOM (DYHKITUI JIBYX IMEPEMEHHBIX, CYIIIECTBEHHO 3aBUCHIINAX OT
obenx.

2.07. IompobyiiTe momoiTH K BOIPOCY C JPYTOil CTOPOHBL: %Mo KOH-
KPEMMO CINTAET IIeEpEMEHHAasl 1 B KaKJIOM U3 IIPUMEPOB, WJIN, UHAYE I'O-
BOpsI, “eMmy, KaKOil BeJIMYNHE OHA PaBHA B KaXKJbIii MOMEHT?

2.15. Bocnosb3yiitech ciemyrommumu coobpaxkenusmu. Obo3HATAM
pasmep ozHoit (urypsl (IlepBoe Yuc/I0, BBEISHHOE [0JIb30BaTe eM) OyK-
Boil H, a kosmuectBo duryp (Bropoe uucsio) — 6yksoii N. Beco Baiu Bbi-
BOJI cocTonT U3 [N OT/IeIbHBIX KOJOHOK, UMetomux mmpuny H +1 cumsout,
IpUYEM B KaXKI0i KOJIOHKE (¢ HOMEPOM k) IIEPBBIE S CTPOK — «ILyCTHIEY,
T.e. cocrositiiie u3 H + 1 mpobesnos, 3arem H CTPOK COCTABJISIOT HUCKO-
Myio bUIYPY, U IOCTEAYIONUe CTPOKKU (C HOMEPAaMHU, MPEBLIIIAIONMMA
s + H) — ousars «iycreies. [Iycrs h = (H — 1)/2 (ra camas «nosioBu-
HA BBICOTBI» (DUTYPHI); TOTAA (€CJIM KOJIOHKU HyMEPYIOTCs ¢ €IMHUIIBI)
s1 = 0, s = h u T 1.; obImas BeICOTa Bcero m3obpaxkenns npu N = 1
cocrapnster H, a npu ypequdenum N Ha eIuHUIy 3Ta 0OOIIas BLICOTA
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yBeu4InBaeTcsa Ha h; obrue hOPMYJIbI JIJIs S W BBICOTHI M300PaKEeHUs
nojryante camu. [locsie 5T0ro ocranercsi COoOOpas3uTh, YTO BHYTPU «OYK-
Bbl Z» (ecam eé CTPOKH 3aHyMEPOBATDH C €IUHMIbI) CTPOKU ¢ HOMEPAMU
1, h+1wu H cocroar uz H 38Eé3104ex u nupobesia (OTIeISIONEro CIeyio-
nyto Gurypy or UpeablIyIieii), Bce ocTajlbHble — U3 OJHON 3BE3I0YKH,
riepe]1 U 1ocJie KOTOPOil HY?KHO HAIEYATATD OIPeIeIEHHOE UNCIO pode-
J10B (KaK OHO BBIUUCJISETCS — HOIPOOYHiTe COOBPA3UTh CAMOCTOSITEIIBHO).

IIponeaypa, nedararomast n-10 CTPOKY k-l KOJIOHKH M300parKeHUsT —
COCTOSIIIYIO U3 OJTHUX MPOOEJIOB, U3 OMHUX 3BE3MOUEK WJIH U3 OTHON 3BE3-
JIOUKH C TPOOeIaMu CIIePean U C3a i, — JOIKHA 3HATH TOJBKO 9ucjiao H
U, KOHEYHO, IUC/Ia N U Kk, TO eCTb y Heé OyIeT TpH IEeJOINCIEHHBIX Ta-
pameTpa; BCé ocTajibHOe OHa MPOoCTO BhraucauT. Obs3aTe/IbHO HAIUIIIATE
a1y nponeaypy! DTo KiIod K penieHuio Beeit 3agaqn. [1aBHas mporpam-
Ma Oy/IeT COCTOSITh M3 MPOCTBHIX BJIOYKEHHBIX NUKJIOB for: BHENMTHUN —
JI7IsI TIe9aTH CTPOK OT MEPBO /IO TOJHKO UTO BBIUHCIEHHOI 00IIEeH BBICO-
TBI (GUTYPBI, BHYTPEHHUI — I [Te9aTH HYXKHOM CTPOKHM OT KaXKIO0# 13
N KoJI0HOK (IIyTéM BBI30Ba BBIIEYIIOMSIHYTOH poneaypsl). He 3abyabre
PO MEPEBO/I CTPOKU IOCJIE IIEYATH BCEX KOJOHOK, OTHOCATINXCA K OJTHON
crpoke!

Pemtenne MokHO cresmaTh emmé mHTEpECHee, €CJIM BMECTO IIPOIEITy-
pbl Hanucarh (PYHKIUIO, BO3BPAILIAIONIYIO0 CTPOKY (T.e. UMEIONLYI0 THI
string).

2.16. Ilporre Bcero pemmTh 3a7a9y CIEIYIOMNUM 00pPa30M: ITPOCMAT-
pUBATH BBEJIEHHYIO CTPOKY CJIeBa HAIIPABO U, 3aUKCUPOBAB TEKYIIHil
CAMBOJI U yOEIUBIIIUCH, UTO 3TO HE ITPOOEST U He TabY AN, BIOYKECHHBIM
LUKJIOM NPOCMAMPUBEIML 0CMAMOoK cmpoky (0T CAMBOJIA, CJIELYIOMIEro
3a TEKYIIUM) B [IOMCKAX CUMBOJIOB, COBIIQJIQIOIINX C TEKYIUM; IIPU O0HA-
DPYKEHNH TaKUX CHMBOJIOB B3BOIUTDH KAKOW-HUOY/Ib (DJIar, O3HATAIOIINIA,
9TO CHMBOJI HY>KHO OyJeT HaledaTaTrb, a caM CHMBOJI B CTPOKE 3aMe-
HATH TPOOEJIOM, ITOOBI, JOHIS 0 HEero, MporpaMMa He HaledaTaJia ero
cuoBa. CuMBOJI TledaTaTh (WM HE 11€9aTaTh) [OC/IE OKOHYAHUS PAbOTHI
BJIOZKEHHOI'O ITUKJIA.

MuoruM mporpaMMuCTaM MOXKET He ITOHPABHUTHCS IIPEJIOKEHNE MO-
JAUDUIIPOBATH UCXOIHYIO CTPOKY; B CAMOM JI€Jie, TAKOE PEIleHne HaAPY-
I1aeT OUH 13 6A30BBIX IPUHITUIIOB IIPOIPAMMIPOBAHUS: €CJIN 10 CMBICITY
BBIIOJIHSIEMOTO C JIAHHBIMU JIEHCTBUS UX He TPeOyeTCsl MEHSITh, TO MEHSITh
UX He cjeayeT. Pemuts 3Ty mpobjieMy O9eHb IIPOCTO: JOCTATOYHO CO3/1aTh
KOIINIO CTPOKM U paboTaTh C Hell, a He ¢ OCHOBHOHN cTpOKOit. Bo3MOKHBI
U Ipyrue pelieHusd.

2.19. Dru 337890 MOXKHO (TEOPETUYECKHU) PEIIUTh DPAHBIMEU CIIO-
cobamu, HO HamboJjiee MPABUJIBHBIN — HCIIOJIB30BATH POBHO OJUH ITHKJI
while, oJHYy MPOBEPKY Ha KOHeI ¢aiijia 1 OJUH OlepaTop UTEHUs, KaK
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9T0 Jenaercst B npuMmepax §2.5.3 (ofpaTure BHUMaHWE Ha HPOIPAMMBI
FilterLength u SkipIndented). Jpyrue moxosl 4peBaThl OMIMOKAME
¢ oTciexuBaHmeM KoHIa daitna. «IlofiMaTby cuTyarmm Hadasa CJI0Ba
U KOHIIA CJIOBA OYE€Hb JIET'KO, €CJIH B CIENHUAJJIBbHO JIJIS 3TOI'O CO3JaHHON
IIepeMeHHOI1 3allOMUHATh CUMBOJI, IDOYUTAHHBII Ha IpeJIbLIyIeM Iare:
TOTrJIa TIepexo/], OT TPoOEHLHOrO CUMBOJIA K HEIIPOOETLHOMY OyIeT O3Ha-
YaTh HAYAJO CJIOBa, OOPATHBIN Iepexoj] — KOHEIl CJI0Ba; MOCTapaiTech
TOJIBKO He 3allyTaTbCs C IPOUCXOAAININM B Hadajle U KOHIE CTPOKHU.

2.20. IIpomie Bcero Ha KaKJIOM IIare I€4aTaTb [IPOYUTAH-
HBIfl CHMBOJI, HO €CJIM Ha 39TOM Iare HaOJIOMACTCs HAYAJIO CJIOBA
(cMm. komMeHTapUii K 3amade 2.19), TO neped BBIBOAOM TEKYLIErO CHUM-
BOJIA TIEYATATD eI1¢ OTKPBIBAIOILYIO CKOOKY, €CJIN K€ NMeeT MECTO KOHEI]
cJI0Ba, TO (OUSATH-TAKYU II€PEe/] BBIBOJIOM TEKYIIEro CUMBOJIA) [IedaTaThb 3a-
KPBIBAIOIIYIO CKOOKY.

2.24. Jlnsg >TOTO TPHAETCA JECATUIHOE IMPEJACTABICHUE UHUC/IA
(mo kpaiiHeil Mepe ero ApoGHOIl YacTH) CreHepupoBaTh BPYYHYIO, 6e3
[IpUMEHEHUsI 11CeBIOMYHKIUN St i (pOPMATUPYIOIMINX BO3MOXKHOCTEH
oneparopa write.

2.40, 2.41. B srux 3a/1a9ax Hy>KEH CIIICOK, B KaXKJIOM 3JIEMEHTE KO-
TOPOrO XPAHUTCS YUCJIO U TO, CKOJILKO Pa3 YUCJIO OBLIO BBEIEHO (CUETINK
Bxoxkieauii). He 3a6yupre, 9T0 [IPU YTEHUU YUCEsI OTCIIEKUBATH CUTYa-
U0 «KOHeI (aityiay ciegayer ¢ moMombio pyukmun SeekEof (CM. §2.5.4).

2.42-2.44. 3jech HYXKHO HCIIOJIb30BATH CIIMCKUA CHMBOJIOB; UTEHHUE,
€CTECTBEHHO, BBIOJIHSATH TOCUMBOJILHO.

3.01. Ina perleHns OPUMEPOB M3 ITOHM 3aJ@4M HYKHO IIOMHHTH
CTPYKTYPY PErucTpoB OOIIero Ha3HAueHHsI, O KOTOPOH pacCKa3biBaeT-
ca B §3.2.1; KpoMe TOro, CTOUT OCBEXKUTH B MAMSATHU PABUJIA 3AIUCH
[eJIOYNCAEHHBIX KOHCTAHT B PA3HBIX CHCTeMax cuaucieHus (cm.§3.2.3).
Haunbomee ymobuo Oymer mepeBecTH BCe UHUCIA B MIECTHAIIATEPUIHYIO
CHCTEMY CYHCJIEHUd, IIOCJI€ Yero BCIIOMHHUTH, YTO KaxKJblil 6aifiT — 310
POBHO JIB€ IIECTHA/IATEPUTIHBIE ITHMPHI.

3.12. OpranusyiiTe UK, B KOTOPOM Bbi3biBaiiTe GETCHAR, eciiu B EAX
oKazaJsiach -1, 3aBepmiaiite paboTy, ecjim TaM ke ducjgo 10 — mevaraiire
OK (He 3abyapTe PO IIEPEBOJ, CTPOKH!), ecjiu Ke HU TO, HU JAPyroe —
IIPOCTO IPOJIOJIZKaiITe BBIMOJHEHNE TTHKIIA.

3.18. Makpocsl, npejicraBieHHbIe B (aiiie stud_io.inc, COXpaHSOT
3HAYEHUS PETUCTPOB, 3a UCKIoYeHneM EAX, KOTODBII NCHOIb3yeTcs JId
BO3BpAaTa PE3yJIbTaTa; Bbl MOXKETE HMCIOJIb30BATh OCTAJIBHBIC DPETUCTPBI
mmporeccopa Tak, Kak BaMm yuo6Ho. OJIMH U3 PErucTpOB CJIe/lyeT Bbljle-
JINTH JIJIsI XPAHEHUsS IOCTEINEHHO HAKAILIMBAEMOTO YUC/Ia. Y UTHUTE, UTO
peructpbl EAX u EDX TpeOyrorcst Jjisi BBIIIOJIHEHWS KOMAHJbI mul, Tak
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9TO TPU KaXKJOM YMHOXKEHUU OHU OV/IyT MOPTUTHCS; JIjIs HAKAILIMBAE-
MOI'O YHCJIa IIpaBUibHee OyJeT UCII0/Ib30BaTh, HampuMmep, EBX wiu ESI.
Wcxomao 9TOT peructp ciaemayer OOHYIUTD.

ITocsie npodTeHusi OYepesHOro CHMBOJA (OOpamieHus K MaKpoCy
GETCHAR) ciefyer mpexkje BCero yOemuThbes, U4TO CHMBOJI, BO-IIEPBBIX,
npountaH (TO eCTh cUTyanusi <«KoHer| (aiija» MOKAa He BO3HUKJIA) U,
BO-BTOPBIX, YTO OH SIBJISIETCS MUQPOil; €CIM HACTYIIMI KOHeIl (hailia win
poYnTaHa He udpa, BBIXOIUM U3 IUKJIA YTEHUs] U UAEM Ie9aTaTh 3BE3-
nouku. Ecim ke mpoumrana mudpa, CIemayeT MOIYIATh €€ UNCICHHOEe
3HAYEHUe, BBIYTS U3 IPOYUTAHHOIO KOJIA KO CUMBOJIA >0’ (BbI, BOBMOXK-
HO, IOMHUTE, YTO ITO YUCJIO 48, HO MOJIb30BATHCSI CUM TAaHBIM 3HAHUEM
He HAJO: HAIl acceMbJiep MO3BOJISIET HAIIUCATH MIPOCTO >0, 9TO HAMHOI'O
HOHATHEE); Jajiee CJIeyeT IMC/IO0, HAKOILUIEHHOE K HACTOLAIIEMY MOMEH-
Ty B PEruUCTpEe, YMHOXKUTHb HA JECAThb W K PE3YJIbTATY NMPUOABUTH UUC-
JIeHHOe 3HaveHne npodnTaHuoil mudpsl. Hanpumep, ecsiu momp3oBaTessb
BBEJI unci0 1437, TO HAKOIJIEHHOE YUCJIO OYIeT MEHATHCS CJIeLyIOTIM
obpazoM: cHava a 3TO Oy/IEeT HOJb, TIOC/E TPOUTEHUS €TUHUIIBI — TUCTIO
0-104+ 1 = 1, nocne npourenus detBépku — 1 - 10 + 4 = 14, nocire
npoutenus Tpoiiku — 14 - 10 + 3 = 143, nocyie TpOITEHUS CEMEPKU —
143 - 10 + 7 = 1437, aro Ham u TpebyeTcs.

3alycTuB TpOrpamMmy, BBEJHUTE KaKOe-HUOYIh HeDOJBINOe YNUCIO W
ybenTech, 4TO MpOrpaMMa JeHCTBUTENHHO II€YaTaeT 3BE3JI0YKU U IIe-
PEBOIUT CTPOKY; MOJICYET 3BE3JI0OUEK JIOBEPHTE IIPOIPAMME WC!

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

O6paruTe BHUMAHME, YTO KOJMYECTBO CHUMBOJIOB, KOTODBIE HACUUTAET
WC -C, IIpU KOPPEKTHOi1 paboTe Baleil mporpaMMbl OyjieT Ha €IUHUILY
60JIbIIIE BBEIEHHOTO YHC/Ia — 3a CYET JO0OABJIEHHOTO B KOHIE CHMBOJIA
IIepeBojia CTPOKM.

3.19. Iy dTeHWs U TOJCUYETAa CUMBOJIOB JIEJIAETCsI CPABHUTEIHHO
IIPOCTO, MBI He OyIeM Ha 3TOM OCTaHABINBAThLCA. VIcKomble TndpHI, CO-
CTaABJIAIONINE YNUCJIO, MOYXKHO TOJIYYUTh KaK ITOCJIeT0BATETbHOCTh OCTAT-
KOB OT jejienus 4yncya Ha 10; OCHOBHAS CJI0XKHOCTH B PEIIEHUU ITOH 3a-
JI@YIU COCTOUT B TOM, UTO II€YaTAThL ITU MUMPPHI IO Mepe UX BHIYUCICHUS
HUKaK HeJIb3sl — OHM JOJIXKHBLI OBbITH HalledaTaHbl B 0OPATHOM IOPSIIKE.
OHO0 U3 MPOCTEHIMMUX pereHnii — co3/1aTh B MaMATH MACCUB IS Xpa-
HEHWSI 3TUX CHMBOJIOB; TOCKOJIBKY YUHC/Ia y HAC IO YCJIOBHUIO 32-OMTHBIE,
BaM 3aBeJIOMO XBATHUT JI€CATU OailT. 3aIll0JIHATH MACCUB MOXKHO C HA4aJIa
K KOHILY, a IevaTaTh OT KOHIA K HaJaJIy, HO JIydIle OyIeT MOCTYIUTh Ha-
000pOT; MoYeMy 3TO JIydIlle — BbI MONMETE IIPU PEIIeHNH OHON n3 OoJiee
MO3THUX 3a]1ad.
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3.22. Ucnonwayiite crek. Kak m3BeCTHO, B CTEK JIAHHBIE CJIEIYET II0-
MeIAaTh MOPIUsIMUA 110 YeThipe Oaiira; mporre OyIerT HCIOJb30BaTh U3
KaXKJI0M TaKOf MOPIMU TOJBKO OAMH OaMT JJIsT XpaHEHUsI OJHOTO CHM-
BOJI& — HaIIpUMep, MJIQJIINNI; I 3TOTO MOXKHO 3aHECTH ITPOYUTAHHBII
6aiiT B peructp BL, a 3aTeM 3aHECTH B CTEK Bech EBX IeIUKOM.

3.23. g permenus 9TOU 3a7a9u CJeAyeT IMPOYATAHHBIE CHMBOJIBI
3aHECTHU B CTEK, & 3aTeM /JJIsI BBIJIAUH UCIOIb30BATH 3AII0JIHEHHOE CUMBO-
JIaMH IIPOCTPAHCTBO CTEKa KaK OOBIYHBII MACCUB B ITAMSITH, HE U3BJIEKAs
U3 HEro CUMBOJIBI. KOHKpeTUKy mpuayMaiiTe caMu.

3.27. [Ipuznaem cpasy ke, 9TO ITOT ITIO JTOBOJILHO cyioxker. B §3.8.4
BBI HailZI€Te OIIMCAaHNE TaK HAa3bIBAEMOI II0JIbCKON MHBEPCHOI 3aIIMICU BbI-
paxenuit (ITOJIN3), a Takxke anropurma JefKCTPHI, € TIOMOIIBIO KOTO-
poro moxHo nepesectu B [IOJIN3 nmponsBobHOE BBIpaXKeHNe, 3aInCaH-
moe B TpagunuonHoit nHdukcHoi HoTammu. Cam [TOJIN3 urtepnpern-
pyercs (BBIYUCISIETCs) 38 OJUH IIPOXOJ CJI€BA HAIIPABO, YTO IIO3BOJIAET
He XPaHUTh €r0, a BBIYHUCJIATH II0 MepPe IIOCTPOEHWUS; JJIs STOI0 HY>KHO
O0BEIMHUTD PEATU3aIio ajropurMa JefikeTphl ¢ peasm3ariueil BbIAuc-
sgmrens [TIOJIN3a. Ormernm, aro anropurm JleiikeTpbl mogpa3ymeBaer
WCIIOJIb30BAHUE CTEKa JIjIsi BPEMEHHOI'O XPAHEHHUsI CHMBOJIOB OIIE€DAIIHiA,
torjga kKak Berancsenune [10JIM3a Tpebyer cBoero cobCTBEHHOTO CTEKA,
HO y2Ke JIJIsl XPAHEHUsI OIEPAHJIOB U IIPOMEXKYTOUHBIX Pe3ysibTaToB. An-
[ApaTHBIi CTEK BaM IIOHAJI00UTCS Jiuist PAOOTHI ¢ IMOIIPOrPDAMMAMHE, TaK
9TO W CTEK OIEepaluii, ¥ CTeK Pe3yJIbTaTOB IPUIAETCS PEAIN30BaTh KakK
OOBIYHBIE MACCUBBI B IAMSTH; 3/I€Cb MOYKHO WCIIOJIB30BATH JJIsT CJIOXK-
HOCTHU BBIYUCJISIEMOTO BBIPAXKEHUS KAKYIO-TO PAa3yMHYIO OIEHKY CBEPXY,
HaIpUMep, CANTATDh, ITO B 00a CTeKa HUKOTIa He OymeT TpeboBaThCs 3a-
HecTn Gousbie 1024 3;1eMeHTOB (UTOOBI TIPEBBICUTD 3TOT JIMMUT, TPUIETCST
IIOCTPOUTH BBIPAXKEHUE, COJIEpKAIIee IO MeHbIeil Mepe 512 BJIOKEHHBIX
JIPYyT B JIpyra 1ap KPYyIJIbIX CKOOOK).

BosMoKkHO, €CTh CMBICIT CHAaYasIa HAMMCATD PEIeHne TON 3aa9u Ha
TTackase, 9TOOBI TOHATH, KaK 9TO BCE BOOOIIE [I€JIAETCsI, U JIUIIL TOCJIE
9TOr'0 IBITATHCA PEAIN30BATH TO YKE CaMOe Ha fA3bIKe acceMbJiepa.

3.28. cronn3yiiTe MAKPOIIOBTOPEHNE W MAKPOIIEPEMEHHYTO JIJIsT Xpa-
HeHusl TeKymero umcia. [Ipu mpoepke He 3abymbpTe, 9TO IapaMeTPhI
MaKpOoca IePeunCIsIoTCsd depe3 3aldaTyIo.

3.29. D1y 3a/1a9y MOXKHO PenuTh AByMs crocobamu. [lepsbrii mpe-
noJiaraeT TeHEPAIUIo MOC/IeI0BATEILHOCTA CBA30K M3 KOMaHj cmp/je,
JI7IST 9€r0 MOYKHO TPUMEHUTH MaKpOTOBTOpeHue. BTopoit criocod uasii-
Hee: OH IPEIIIOJaraeT IMOCTPOEHNE TabJIUIIBI METOK — OOBLIKHOBEHHOI'O
MAaCCUBa, dJIEMEHTAMN KOTOPOMY CJIYKaT KaK pa3 MepelaHHble MaKpOoCy
MeTkn. B aToM ciiydae ciemyer yoemuThCs, 9TO Uncyio B EAX momycTm-
Moe (He MeHbIIle eMHUIILI U He GOJIbIe KOJMYecTBa MEeTOK ), HOCJIe Yero
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cJIesIaTh KOCBEHHBIN 6e3yCJOBHBIN TepexXo/1, UCIOJb3ys B KadecTBe OIle-
pamia 3jieMeHT MaccuBa. MakpornoBTopenue, BIPOUeM, BCE PABHO IIPH-
JIETCs IPUMEHUTD, TOJBKO Ha 9TOT pa3 — /i MocTpoeHns maccuBa. Cam
MAaCCHB CJIeIyeT CTPOUTH IPSAMO B CEKIINU KOJIA, TOJHKO He 3a0yabTe, ITO
gepe3 Hero moTpedyeTcs <«IIepPernpbhIrHYyTb», U 37eCh 00:A3aTeIbHO HAJI0
UCIONIB30BATh METKY, JIOKAJIBHYIO i Makpoca (cM. §3.5.6).

3.34. B xone pemrenns 3agaqn 3.33 y Bac JOKHBI OBLITH MOSIBUTHCS
IOAIIPOTPAMMBI JJIsl TIOACYETA JIJIMHBI CTPOKM U BBIJIEJIEHUSI IIOCJIETHE-
ro CUMBOJIa U3 CTPOKH. Kcjm 3TO Tak, JOCTATOYHO BBIHECTU KAaXKJIYIO
U3 HUX B OTJEJbHBIA MOJYJIb; TPEThell eIMHUIIEN TpaH AU OyIeT ro-
JioBHas nporpamMa. Eciu BbI pernniiu 3azady 3.33, HO MPOIEAyP
IPpU 9TOM HE HANNCAJIM, BAM HEOOXOJUMO CPOYHO IIEPEOCMBbIC-
JIATH CBOE OTHOIIIEHNE K Ipoucxozasiemy! 3ajaua nHTepecHa UMeH-
HO TeM, YTO BBIJEJIEHNEe T0/3a/a4 B Heil ouesudho; Ha MPAKTUKE OCTPO
HEOOXOIMMO «Ha ABTOIMJIOTE» BBIJIE/ISITh B MOAIPOrPAMMBI JIIOOBIE IO
3aJ1a9u, KOTOPbIE BOOOIE BO3MOXKHO BBIJEIUTb, B TOM UHCJIE B HAMHOTO
MeHee OYEBHUTHBIX CIIydasx.

3.43. Bocnosib3yiiTech MPU3HAKOM JIETUMOCTH HA, TPHU, ITO YIIPOCTUT
3ajady. Bcé dmceiio 1mesmKoM BaM IIPU 9TOM HHM B KAaKOl MOMEHT HE IIO-
Tpebyercs.

4.05. Obparure BHHMaHUe Ha paccyxkiaenust B §4.3.12 u Ha TO, Kak
TaM onucana PYHKIINA SWap, JuO0 XOTs ObI IPUIIOMHHTE, UYTO «IIepeIada
mepeMeHHOW» B si3bike CH MPOM3BOAUTCS Uepes Iepejiady eé ajipeca.

4.07. D710 momxkHa OBITH (DYyHKIHS, BO3BpAINAONas int, ¢ OIHAM
mapamMeTpoM, UMeonuM Tul const char *. He 3abbiBaiiTe B Takux ciry-
Jasx Ipo CJI0BO const!

4.09. IlomuwuTe, 9To pe3ysnbrarT GYHKINE getchar HeJlb3s HAIPAMYIO
IIPACBAaNBATDh IIEPEMEHHON TUIla char, MOCKOJIbKY IIPXA 3TOM Bbl HE CMOZKe-
Te OTJIMIUTH JPYT OT JPYTa CUTYAIUIO «KoHel (aitiay U MPOINTAHHDBIN
GaiiT co 3Hauenmem 255. Kak ciejncrBue, mepemMeHHasi ¢ JOJIXKHA UMETh
TUI int.

4.12. Pemmenne mnepBOro IyHKTa OYEBUJIHO, UTO KACAETCSI BTOPO-
ro, TO MOJCYET KOJMYECTBA BXOXKJEHUI IPOBECTH OYEHBb IIPOCTO: 00-
HAPYKUB OYEPEJIHOE BXOXKJEHUE, Y4YeCTb €ro (HAIPUMEp, yBEJIUIUTH
[IEPEMEHHYI0-CUETYNK ), TI0CJIe Yero, UMesl aJ[pec, BO3BPANIEHHbI Baleil
dyHKIMEH, TPUMEHUTD 3Ty (DYHKIUIO K CTPOKE, HAUUHAs CO caedyrouset
nio3utinu. Hampumep, eciin 3Haxenne, BO3BpaIiéHHoe GpyHKImeil, BbI pas3-
MECTHJIM B yKa3aTeJie S, TO Hy>KHO OyJIeT MIPpUMeHUTh (DYHKIIUIO K TOU Ke
MOJICTPOKE, YTO W PaHbIle, U BhIpaXXeHUo s+1 B kKadecTBe cTpoku. [lo-
cJte 3Toro (pyHKIN Jud0 HARIET, MO0 He HAMAET OUYePETHOE BXOKIEHUE
IIOJICTPOKH.
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4.14. Hy>xH0 3aBeCcTH /1Ba yKa3aTeJs; OMUH OyJIeT yKa3bIBATH Ha TO
MECTO, KYyda KOIUPYIOTCS CUMBOJIBI, BTOPOil — HA TO MECTO, 0mKyda KO-
nupyTcss cuMBOJIBL. Vlcxomao oba yKa3aresisi yCTAHABIUBAIOTCS Ha Ha-
qajio crpoku. Ha Kaxkpom miare, eciid o9epemHONl CHMBOJI, Ha KOTOPBIi
YKa3bIBaeT YKa3aTesb «OTKyIa», sABJISETCs IPOOEIOM, TO IIPOCTO STOT
yKasaTeJb CABUIAeTCs Ha CJIeIYIOMUI CUMBOJI; B IIPDOTUBHOM CJIydae BbI-
[IOJTHSIETCsT KOIIMPOBAHUE CUMBOJIA, €CIU OBLI CKOIIMPOBAH HOJIb — pabo-
Ta 3aBEPINAETCS, HHAYE CABUIAIOTCS yKe 000 yKasaTessd u padoTa IUKJIA
IIPOJIOI?KAETCSI.

4.17. Jlyis peKypCUBHOIO PeIlleHus B IIyHKTe b) moTpebyercs BCIIoMo-
rarejbHas (DYHKIMs, UMEIOIAsl JONOJHATEJbHBIA ( «HAKALIIMBAIOIIUIT» )
rnapaMerp — TEKyIuil HOMeD JIEMEeHTa IPOCMATPUBAEMOTO CIIMCKA, HJIH,
€CJIM YTOJIHO, KOJIMYECTBO DJIEMEHTOB, IIPOCMOTPEHHBIX JIO JIAHHOI'O BbI-
30Ba (PYHKIUN.

4.19. IIpaBuibHee Oy7AeT XpaHUTh HE BCE UUCJA, & TOJBKO Te, KO-
TOPBIE YJIOBJIETBOPSIOT YCJIOBUIO (TO €CTh KOTOPBIE MOTOM HYKHO OymeT
HAIIEYATATD ).

4.31, 4.32. {3pik Cu 1m03BOJISIET TPOBEPUTH IKBUBAJECHTHOCTD JIBYX
c110cOO0B BBEJIEHUS OJIHOI'O U TOTO K€ UMEHU ITePEMEHHON miin OyHKITIH;
JI7IST 9TOTO JIOCTATOYHO B OJIHON €IMHUIE TPAHCIAIUA JUOO 008A6UMD
9TOT MAEHTUMDHUKATOP ABAXKIBI (OIHUM CIIOCOOOM U APYIUM), JUOO CHA-
qaja 06BA6UMDb €ro OIHUM CIIOCODOM, a MOTOM onucamv apyrum. Jlas
[IEPEMEHHBIX 9TO O3HAYAET, ITO HYKHO [IPEIbIBUTH KOMIIUJIATOPY CHAYA~
Jia OO'bSIBJIEHIE CO CJIOBOM extern, C/IeJIAHHOE OJHIM CIIOCOOOM, a 3aTeM
BBECTU TOT K€ HJEHTU(MHUKATOD BTOPHIM CHOCOOOM (extern B 9TOM CJIy-
Jae MOXKHO CTABUTh, & MOXKHO U HE CTABUTh, TOTJIA 9TO OyJIeT OIIUCAHIE).
s dyHKIMit 00bsIBJIEHHEM CUMTAETCS 3ar0JIOBOK 0e3 Teja, Tak dUTo
[IePBBI crI0cOo0 BBEIEHUsT MMEHU (DYHKIUH JOJKEH UMETh BUI 3ar0JIOB-
K&, & BTOPOI MOXKeT ObITh KaK 3ar0JIOBKOM, TAK U OIHMCAHUEM (DYHKITIH
(T. e. MOXKHO CHABAUTH BTOPOH BAPHAHT 3ar0JIOBKA TEJIOM ).

Hampuwmep, cienyromuit parmeHt

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 BO3PAXKEHUI y KOMIHUJISTOPA; 3TO 03HAYAET, ITO UM DYHK-

nuu set_handler B 00ouX CilydasiX UMEET CTPOTO OJIMH U TOT K€ THII.
4.36. Yrenune, Kak OOBIYHO B TAKUX CJIydasX, CJI€/LyeT BBIIOIHATH

IIOCUMBOJIBHO 00HUM TIUKJIOM. ECN JMOIyCTUTD BJIOXKEHHBIE ITUKJIBI IIPH
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peasm3aly ITeHNs, BbI, CKOpee BCEro, IJe-HUOY/Ib 3allyTaeTeCh; Jalle
BCEr0 Pe3yJIbTATOM TAKON IIyTAHWUIBI CTAHOBUTCS HEKOPPEKTHAsS Peak-
sl TPOTPAMMBI HA HEKOMOPble CIIyYIad BO3HUKHOBEHUS CUTYaIluU <«KO-
werr, aitras.

[TockonpKy Hanepé s HEM3BECTHBI HA KOJTUYIECTBO CJIOB, HU JJTMHA KarXK-
JIOr0 M3 HUX, IPHU paboTe HAJ ITOH 3a/1a49ell IPUXOIUTCA TeM MJIA UHBIM
€11ocob0M perraTh BOIPOC C JUHAMAYECKUM XPAHUJIAIIEM JIJTsT IPOYMTAH-
HOr0o. OCHOBHBIX TIOJXOJIOB K 3TOMY MOXKHO BBIJIEJUTH J[Ba: ITOCTPOEHUE
BPEMEHHOT'O CIIICKA CHMBOJIOB U MCIIOJIB30BAHNE JJIs XPAHEHUST CHMBOJIOB
BPEMEHHOI'O IIPOMEXKYTOYHOTO MACCUBA, KOTOPBIA 110 Mepe HeOOXOIMMO-
CTH MOXKHO YBEJIMYHBaTh B pa3Mmepax. lIpodeccrnonanbuble mporpaMmu-
CThI OOBIYHO M30Erat0T CIIMCKOB CHMBOJIOB, IIOCKOJIBKY X IIPUMEHEHUE
UPUBOJUT K HEIPOU3BOIUTENHLHOMY PACXO/Y ONEPATHBHON mamsaru (Me-
HeIKep Kydn OOBIYHO paboTaeT CO «CKBasKHOCTBIO» B 64, a To m 128
6aiiT, TAaK YTO UMEHHO CTOJIHKO IMAMSITH B JIEHCTBUTEIbHOCTU BBIIEJISET-
Cs1 HA KaXKJBIl 3JIEMEHT CIUCKA, TO €CTh JIsi XpaHeHus 0d0Ho20 Gaiita
nosiesHol nHbOpPMAaIN); TeM He MeHee, eCIM TAKOe PEIleHNe KayKeTCsl
BaM IIPOIIE, BOCIIOJIb3YHTECH UM.

Ecnu Bcé ke BBI penure UCIOMB30BATH TPOMEXKYTOUHBII MaCCUB, TO
JIJIsE €10 OPTaHU3aIuu TOTPEOYIOTCS TPHU IIePEMEHHbIE: YKA3aTe/b Ha MaC-
CUB, UMEIONHI TUll char*, u JBe 1eJIOYNC/IEHHbIE ITIEPEMEHHBIE, XPaHsI-
Ime TeKyIIuii pa3Mep caMOro MacCHBAa M TO, CKOJIBKO B HEM B HACTO-
ST MOMEHT 3aHSITO 3JieMeHTOB. lIpaBusibHee Gyjer 0ObEIUHUTH BCE
TPU IIEpEMEHHBIE B OJIHYy CTPYKTYypy — C TeM, ITOObI Barm (DyHKIIUH,
obecrieunBaonire paboTy C MACCHBOM, MTOJIYYaIu OIHUM M3 CBOUX I1apa-
MeTpoB (OOLIMHO IIEPBBIM) yKa3aTesb Ha 3Ty CTPYKTYpy. 3aHeceHHe B
MAaCCHB OY€PETHOTO CUMBOJIA CJIEIYeT 0043aTe/IbHO PEATN30BATH OTIE b
HO#l (byHKIMeH, KoTopasi Oyer npu HeOOXOAUMOCTU U3MEHSITH pa3Mep
MaCCHBa, HAIIPUMED, yBEJUYINBas €ro BIBOE; JIJIsi 9TOr0 HY»KHO CO3/1aTh
HOBBIIl MaCCHB, IEPEnucaTb B HEr0 WHMOPMAIUIO W3 CTApOro, CTapblil
V/IAJIUTD.

®PyHkuus realloc n3 ctaHgapTHOU BUBANOTEKN NO3BONSIET HECKOJILKO COKpa-
TUTb O6'béM KOA4a Npu U3MEHEHNWN pa3Mepa MaCCUBa, HE anMeHﬂﬁTe Ty beHKLJ,I/IIO
B y‘-le6HbIX 3ada4aX, NHA4Y€ TaK N HE HAYy4NTECb YBEPEHHO pa6OTaTb C MaccmBamum,
npeanonaraoLMmMy NEPEMEHHYIO AnuHy!

Bropoe mnpuHIUIMAIBEHOE PpelleHne, KOTOPOe BaM HAJJIEXKUT IIPH-
HSITh — 9TO CJIeJyeT JId IPOYUTAHHBIE CJIOBA 3aHOCUTH B UTOrOBBIHA CITU-
COK TI0 M€pe WX MPOYTEHHUs], WJIN Ke JIydIie OyIeT CHAYAIa IPOYUTATH 1
pa3MecTuTh BO BpeMeHHOM xpaHusmiie (Oyib TO CIUCOK CHUMBOJIOB HJIU
IPOMEKYTOUHBI MACCHUB) BCIO CTPOKY IEJIMKOM, U y2Ke MOTOM Pa3buTrh
e€ Ha OT/IeJIbHBIE CJIOBA.

B oboux ciryuasix Ha MOMEHT (POPMUPOBAHUST OUEPETHOTO CJIOBA, yIKe
M3BECTHA €r0 JIJINHA, [I09TOMY CJIE/IYeT BBIJEUTH POBHO CTOJIHKO ITAMSITH,
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CKOJIBKO IO/ 9TY CTPOKY HYKHO (Ha ofmH GaiiT Gosblne, 4eM OYKB B
CJIOBE), CKOIIMPOBATL B 3Ty HAMATH OyKBbI M3 BPEMEHHOTO XPAHUJIUIIA,
He 3a0bIBas MPU TOM PO OIPAHUYUTE/BHBI HOJIb B KOHIE CTPOKH, a
caMmy cpOPMUPOBAHHYIO CTPOKY BKJIIOYNATH B UTOTOBLII CIIMCOK CJIOB.

Ecsiz BBI ncnosib3yere 71 BPEMEHHOT'O XPAHEHUsI CIIMCOK CUMBOJIOB,
€ro 3JIEMEHTHI CJIe/IyeT YAAJINTh, KaK TOJIBKO BCs NH(MOPMAITUS U3 HUX IIe-
pelnucana B UTOIOBbIe CTPOKU. FC/in 2Ke BbI MIPEJIITOYIN ITPOMEXKYTOUHBIH
MAaCCHB, TO yIAJISTh €r0 KaXK bl pa3 He CTOUT: JIOCTATOYHO 3aHECTH HOJIb
B [IEPEMEHHYT0, CO/IEPIKAIIYIO TEKYIIee KOJTUIECTBO XPAHIMBIX CHMBOJIOB,
U UPOJIOJIZKUTH UCIIOJIb30BaHUE MACCUBA (HbIHE «ILyCTOIO») [IPH aHAJIU3E
IIOCJIEIYIONUX CTPOK.

BoJibIrHCTBO HOBUYKOB IIPH IIOIBITKE PelleHusi 00CyKIaeMoil 3a1a-
qU JIeJIaeT OJHY U Ty K€ TaKTUIECKYIO OIMMUOKY: HE BHUIS TOJKOM, UTO
TYT MOKHO BBIHECTH B OTJIE€JIbHBIE TIOI3aJa1, OHU IIBITAIOTCS BECH ITUKJI
YTEHUs Peajin30BaTh B ONHOM dbyHKImMK (0OBIYHO main, XOTs HE BCErla),
7 9Ta PYHKINA B MOMEHT «OTOMBAETCHA OT PYK» — JIOCTUTAET B JJINHY CTa
u Goutee cTpok. Kak mpaBmiio, KOrja 3To yKe MPOU30IIII0, TeKOMIO3HUIIIIO
[IPOBOJINTH ITO3/IHO, U BCE NPUXOIUTCSI IEPENnChiBaTh C Hyjs. Eciau 510
[IPOM30IIJIO C BaMu, moMHUTE: (pyHKINU AiauHHee 50 CTPOK — 3TO
OYeHb IJIOX0, a (PYHKIUUN AauHHee 70 CTPOK — 3TO y>Ke Kpu-
MMHAaJI, 1 TaKkre QYHKITIH MOXKHO CIATATh HEHAIINCAHHBIMU BHE BCAKOM
3aBUCHMOCTU OT OOCTOATETHCTB. 3a/laHne, 0 KOTOPOM UJIET PeUb, B 9TOM
IJIaHe OYeHb WHTEPECHO: OHO MTO3BOJISIET TOHATH, TOTOBBI JIX BbI K CEPbE3-
HBIM IIPOrpaMMaM B IIJIaHE JEKOMIIO3UINH 3349 Ha mojzajiadn. Mrax,
€cJIM y BacC MOJIy4YWJIach IrpoMoO3JKast PYHKIIUS, IPEBOCXOASIIAST
50 cTpoK, 00A3aTEILHO COTPUTE €€ U MEePENUIIINTE Ballle perle-
HHE C HYJd — TakK, 9TOObI MOHCTPOB B 3TOT pa3 He BO3HWKAJO. s
9TOTO0 3apaHee MPOJyMaiiTe, KaKne MO3aJa49l CTOUT PEaTN30BaATh J0 TO-
ro, KaK BbI IIPUCTYIIUTE K HAIMCAHUIO [JIABHOW (DYHKITUH.

Ecnu sHuaro nHOE He momoraer, 37eChb MOXKHO ITOCOBETOBATH OJINH JI0-
CTATOYHO YHUBEPCAJbHBIN MOAX0M. BBl MOkeTe 00BEINHUTH B paMKax
OJIHOH CTPYKTYPBI BCIO HHPOPMAIINIO, CBI3AHHYIO C YTEHHEM U aHAJIN30M
crpoku. Hanpumep, B Takyio CTPYKTYPY MOIYT BONTH TEKyIIlEe COCTOsI-
HUE aHaM3aTopa (HAXOAUTECh BbI BHYTPU KABBIYEK UJIU HET), YKA3ATEIN
Ha HAYAJ0 U KOHEIl ChOPMUPOBAHHON YACTH CIUCKA CJIOB, a TaK¥XKe BCE,
9TO HYKHO I BPEMEHHOT'O XPAHEHHUs TOI'O CJIOBA, KOTOPOE HAXOIUTCS
B IIpoliecce CYUThbIBaHus (Oyb TO MIPOMEKYTOUYHbII MACCHB UJIMA CIIHCOK
cuMB0JIoB). Ecin Tak cienars, 3a/a4a JJOBOJIBHO €CTECTBEHHBIM 00pa3oM
pacmagércs Ha moj3ajaadn. [IUKJ 9TeHUsl CUMBOJIOB CBOJIUTCSI K TOMY,
4TOOBI ITOCJIEe TIPOBEPKH, HE HACTAJ Jii KOHel daiiia, «OTJaThy OUYepes-
HO# CMMBOJI B 00pabOTKY, BBI3BAB COOTBETCTBYIOIIYIO (PYHKIIUIO, TOCTIE
9€ero IPOBEPUTH, HE OKOHYEHO JIU 9TEHHE CTPOKHU U HE IOPA JIH <BBIIOJI-
HSITH KOMaHJy» (Ha MEepPBOM 3Tale BMECTO BBIIOJHEHNS KOMAH/IBI ¥ HAC
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OyJZieT mevIaTh CJ‘IOB). Ecau Bpems 1151 9TOTO IIPUIILIO, TO HY?KHO BBI3BATD
emé JBe (PYHKIUU: TIepBasi U3 HUX <«BBIIOJHUT KOMAHILY» (HaneanaeT
CJIOBa), BTOpast — OYUCTUT CTPYKTYPHI JAHHBIX, OCBOOOINB BCIO 3aHSTYIO
JAHAMHAYECKYIO IMaMATh (KpOMe, BO3MOXKHO, IIPOMEKYTOYHOI'O MaCCHUBA,
€CJI BbI €r0 I/ICHOJIBSyeTe) ¥ IIOJITOTOBUT BCE JIJIsI YTEHUS U aHAJIU3a, CJIe-
AYIONe CTPOKU.

Bosbmast vacTh ocTapBIeiicss «CJIOKHOCTU» IIPU TAKOM ITOIXOJE IIe-
pekodyeT B (GYHKINIO 00PabOTKM OTIEJBHOIO CHMBOJIA, KOTOpas Oymer
BBIHYKJI€HA, ITPOBEPATD, IPOOETBLHBIN 9TO CUMBOJI WJIH HET, €CJIU ITPOOeTh-
HBIII — TO UMeeTCd JIA KAKOe-TO HEIlyCTOe HAKOILJIEHHOE CJI0BO, €CJIM UMe-
€TCs — CO3/aBaTh CJEAYIONIMNA 3JIEMEHT B CIIMCKE CJIOB, a HAKOILJIEHHOE
BO BPEMEHHOM XPaHWJIHUINE cOpachbIBaTh; €CJIU CUMBOJI HE IIPOCTO IIPO-
GeJIbHBIN, a eI U IepeBOJl CTPOKM, HY?KHO B3BECTH KAaKOU-TO (DJIAZKOK,
9TOOBI Apyrasg (pyHKIES MOIJIA OTPAIIOPTOBATH O TOTOBHOCTH CTPOKHU K
<BBITIOJTHEHUTO KOMAH/IBI»; €CJIM CUMBOJI He MPOOEIbHBIN, €ro HyKHO JT0-
0aBUTH BO BPEMEHHOE XPAHWJIHUINE, W T. 7. HO, BO-IEPBBIX, CIOKHOCTEMH
Ha, JIOJIIO 3TOH (DYHKIIMU OCTAETCS MU3PSIHO MEHBINE, & BO-BTOPBIX, OHA
TOKE MPEKPACHO OBETCS Ha MOA3a 1AM,

3aberas Bnepég Ha LeNbIii TOM, MOXXHO OTMETUTbL, YTO TaKoii noaxog K bopwbe
CO CNOXHOCTbIO COOTBETCTBYET HEDE3bISBECTHOMY 0OBEKTHO-OPUEHTUPOBAHHOMY
MporpaMmupoBaHnio; B ponm obbekTa TyT BbICTyNaeT CTPYKTypa, obbeauHsito-
Was BCE, YTO HY)KHO B XOf€ YTeHuMsi, Hy a DyHKLMUN, KOTOPbIE HaMMcCaHbl AJis
paboTbl C 3TOl CTPYKTYPOIl, MOXHO paccmaTpuBaTb Kak merogsl. Ecau Bbl He
3HaeTe, 0 Y4éM TYT UAET pedyb, He obpalyaiiTe BHUMaHNUS — BCEMY CBOE BpeEMS;
06 BEKTHO-OPNEHTUPOBAHHLIA NOAX0H K NPOrpaMmMmMpoBaHuto nogpobHo pasbupa-
eTcs B TpeTbeM ToMme «Beegenuns B npodheccuto».

5.10. Ob6paruTe BHMMaHHE, YTO MPOrpAMMa CHAYAJa HAIEYATAET
CTPOKY start, 1ocsje 4ero IOpOJAUT BTOPOM Imporecc BbI30BOM fork —
«pazaBoutcssy. IIporecchl 6YIyT BBITIOJIHATHCA 063 CHHXPOHU3AIINN, TaK
9TO HEU3BECTHO, IIOSIBUTCsI JIX 1epBOil cTpoka child mim parent; ¢dop-
MAaJIbHO I'OBOPs, HEU3BECTHO U TO, yCIIeeT JIU IIPOIEeCC, HalledaTaBIIUN 3Ty
CTPOKY, HAIleYaTaTh TAKXKe U CBOI 9K3eMIuap cTpoku finish (Kak jierko
3aMeTUTH, 9TY CTPOKY OHU HalledaTaior 00a).

5.12. Bam norpebyrorcst Bei3oB fork, (hbyHKINS execvp, BBI30B wait
U MaKpOCHI JIJIs aHaJIu3a ero pe3yJbraroB (cM. §§5.3.4-5.3.7). B kauecrse
apryMeHTOB €XeCVp YCJIOBUSA 33/[a491 IIO3BOJISIOT HCIIOJIb30BATH YaCTH Ba-
1meit COOCTBEHHON KOMAH/HON CTPOKU — BbIpaxkeHus: argv [1] (I/IMH 3a-
[yCKaeMoil mporpamMmbl) u argv+1l (KOMaHHas CTPOKA IJId HEE), HOBBIX
MAaCCHBOB MOXKHO HE CO3/IaBATh.

5.14. Cieyer BOCIOJIB30BATbCS OJHUM U3 CHCTEMHBIX BBI3OBOB
waitpid, wait3 wiau wait4, ykazas omnmuio WNOHANG; obparenus K cu-
CTEMHOMY BBI30BY IIOBTOPATH B IIWKJIE, IIOKA BO3BpAIllaeMOe 3HAYCHUE
CTPOrO IOJIOXKUTEJNbHO; Korjua Oyer Bo3BpaléH 0 (eCTb IOPOXKIEHHBIE
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[POIECCHI, HO CPEJIN HUX HET HU OJHOTO 30MOM) mian -1 (mporieccos 60J1b-
IIe HeT) — [MUKJI 3aBEPIINTh.

5.15. Coracao ycioBusim 3agadu 4.36 y Bac JOJKEH OBLI ITOJLy-
YUTHCS CIIUCOK CTPOK, COJIEPIKAINUX CJI0BA BBEIGHHOMN TOT30BATEIEM KO-
MaHJHOW CTPOKH, TO €CTh (DAKTUIECKN CIUCOK yKa3areJeil Tuia char.
Juis BBINOJIHEHUST KOMAHJIbI, BBEJIEHHOH moJib30BaTesieM (T.e. JJisd 3a-
[IyCKa BHEINIHEeil HpOorpaMMbl), BaM HOTpeGyeTcs 00paTuThes K (ByHKIMN
execvp, KOTOpas OXKHJIaeT CBOMM BTOPBIM IIApaMeTPOM Te XK€ CaMble
yKa3aTesn, TOJbKO COOpaHHbIe HE B CHHUCOK, a B MmaccuB. Chopmupo-
BaTh HYKHBIl MAaCCHUB OY€Hb IPOCTO: JIOCTATOYHO OIMCATH yKa3aTeslb
HY2KHOrO Tuna (char**, Belb OH JIOJIZKEH YKA3bIBATH HA JEMEHTHI TH-
na char*) HOCYUTATH KOJIMIECTBO SJIEMEHTOB BaIllero CIUCKA, IPUOABUTH
€JINHUILY, BBIJIEIUTh aMATh 0/l MACCUB HY2KHOI'O Pa3Mepa, COCTOSIIHT
U3 3JIEMEHTOB Thna char* (HampuMep, ecJii MOJCUATAHHOE KOJIMIECTBO
CJIOB COJIEPXKHUTCS B IIEPEMEHHON wcnt, TO mOTpedyeTcsi 9TO-TO BPOJE
malloc((wcnt+1)*sizeof (char*))), a 3aTeM IUKJIOM EPEHECTH aJpe-
ca u3 ykaszaTejeil, COMEePKAIMMUXCHA B CIIHCKE, B JIEMEHTHI IOy I€HHOTO
MAaCCHBa; HY>KHO TOJIBKO He 3a0bITh 3aHECTU B HOCJIEIHUN IJTEMEHT Mac-
cuBa 3uadenne NULL. Eciin Barmn ykazaTeab Ha HAYAI0 MACCHBA HA3BIBAJI-
cst words, TO IIEPBBIM apryMeHTOM /I execvp HocayxkuT words [0], a
BTOPBIM — CaM yKaz3aresb words. DJIeMeHTHI CIICKA MOXKHO II0CJIE 9TOTO
YIAJIATH, HO TOJIBKO CAMU 3JIEMEHTHI (CTPYKTYPBI), & He CTPOKHU, ajpeca
KOTOPBIX TaM XPAHUJIUCh — ITU CTPOKH Telepb CJeIyeT CINTATH IPU-
Ha/JJTeXKAIIMU C(POPMUPOBAHHON KOMAH/THONW CTPOKE.

Kornma maccus roTos, ciiefyeT mpoBEpUTDH, HE sIBJISIETCs JIU HEPBOE
CJI0BO (MMst KOMaH/IbI) CTPOKOM «cd», ecyin 1a — 00paboTaTh 3TOT 0COOBIi
cJIydaii, ecju yKe HeT — HCIOJHUTH OOBIYHYIO CBs3Ky fork-+execvp; He
3aby/ipTe 1Ipo perror/exit (uim perror/fflush/_exit) mocie exec —
UM IPEJCTOUT cpaboTaTh, KOTJA M0JIH30BATE]b BMECTO KOMAH bl BBEIET
Gesnubep ty (Mam POCTO OMUGETCST B NMEHN KOMAHIBI).

st corygast komau/ el cd cjejyeT B o0A3aTeIbHOM MOPSJIKE 00-
paboraTh 3HAYEHHE, BO3BPAIIEHHOE BBI30BOM cd; €CJIi OH BEPHYJI IIpe-
CJIOBYTYIO MUHYC-€IMHUIY — CKOPEE BCEro, MOJIb30BATEb OIMUOCT ITPHU
BBO/I€ UMEHU IUPEKTOPHUHU. XYIIIee, 9TO MOXKHO 37€eCh CIIeJATh — ITO
«THUXO IIPOUTHOPUPOBATH» OIIHOKY, BEJIb II0JIb30BATEb TOIa OYIET yBe-
peH, YTO aupekTopus GuaromnosydHo m3MeHmIach. Camoe MpaBHIIbHOE
(u, 3ameTHM, caMoOe MPOCTOE) PEIlEHUuEe — BbI3BATH (DYHKIMIO PErTror,
Io/IaB el mapaMerpoM MMsi JUPEKTOPUU, C KOTOPHIM BO3HUKJIU IIPO-
GJieMbl (a HE YTO-TO JIPYroe).

Varure, 9TO B 9TOI IPOrpaMMe O4Y€Hb JIETKO IIPOIYCTUTD IJie-HUOY/Ib
yTEUKy IaMsITH, TO €CTh 3a0BbITh IJIe-TO YTO-TO OYUCTUTh. ByJbTe BHU-
MaTebHbl Ha 9TOT cYéT! MOXKHO 4yTh-4yTh 00JIErYUTh cebe YKU3Hb, €C-
JI MaCCHUB JjIs execvp (DOpMHUPOBATH YK€ B MOPOXKJIEHHOM IIPOIIECcCe,
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HEIIOCPEJICTBEHHO IIepe]T OOpallleHIeM K €XeCVp; B 3TOM CJIydae BCE, UTO
KacaeTcsl 9TOr0 MaCcCUBa, MOYXKHO OyIeT He yAajisiTh, Belb BIiepeau Jubo
3aMeHa BBIIOJIHSIOMIEHCS IporpaMmbl, Jubo (B caydae OMMOKH) 3aBep-
[IIEHUEe TIPOIECCa, U B ODOUX CJIydasX BAIll CEIMEHT JAHHBIX IIePEeCTAHET
CyIIIeCTBOBATH BeCh IEJIUKOM. BIipodeMm, 3TO HHKAK HE OTMEHSET YIa-
JIeHWsI CIIUCKA CTPOK (M B 3TOT pa3 — BMECTE C CAMUMH CTPOKAMU) B
[JIABHOM TIPOIIECCe, a eIE OPU ITOM OyJIeT HECKOJBKO CJIOXKHee (XOTs U
HE HAMHOI'0) IIPOBEPSITH 0COObIE CIydan, CBa3aHHble ¢ cd.

5.16. Y3HATH JOMAIIHIOK JIUPEKTOPHUIO II0JIH30BATENIT MOXKHO W3
rnepeMeHHoit Okpy2keHns HOME; cOOTBETCTBYIOIIYIO CTPOKY BaM BEPHET
getenv("HOME"), TosibkO He 3aly/pre, 4To nepemenHoit HOME B OKpy-
JKEHUU MOXKET BOOOIIE-TO U He OBITh, U ITO COBEPIIEHHO HE IIOBOJ, JJIs
aBapuiiHoro 3aBepinenus. Ecim monb3oBaTessb 1aja koMaHay cd 6e3 ma-
pameTpoB, a getenv ("HOME") Beprys Bam NULL, MOXKHO Halle4aTaTb JU-
argocTuky Bpoge I don’t know where’s your home :-(

5.17. Ecin «B doHey yKe BBLITOTHIIOTCS KAKUE-TO MPOrPpaMMBbI, a
II0JIb30BATE/Ib TIPU 3TOM TPEOYyeT OUYepEe/IHYI0 KOMAHJIy BBIIIOJHUTH B
OOBIYHOM PpEeXKMMe, TO Balll BBI30B Wait MOXKET «JI0XKIATbCsi HE TOTO».
B camom mese, komaHa, KOTOPYIO MOJIB30BATEb BBEJ MOCJIEIHEN, MO-
JKET BBIIOJHATHCH JOCTATOYHO JOJIT0, YTOOBI KAKOW-TO U3 IIPOIECCOB,
3aIlyIIEHHBIX paHee B (POHOBOM pPEKUME, 38 ITO BPEMsI 3aBEPIIUJICH, Olle-
PEJIUB TIPOTIECC, BBITIOJHATIONIUHI TTOC/IeIHIO KoMaH1y. [IpoBepuTsh 310 J10-
CTATOYHO IPOCTO: CHAYAJIA 3aIycTuTe B PoHE (C aMIePCaHI0M) KOMAHLY
sleep 15, a moroMm (yxke Ge3 amuepcanja) KoMauay sleep 1000; eciu
B BaIleil mporpamMme OymeT TOJIbBKO OJWH wWait, OHa OYepesHOe MPUrIa-
IIeHne KOMAaHIHONI CTPOKHU BBIJACT IIOCJE 3aBeplieHns sleep 15, u Bbl
cMOXKeTe JIeTKO ybesuThes, 4To sleep 1000 BCE emié «BHUCHUT», HO Balll
MHTEPIIPETaTop €€ 3aBepIIeHNs yXKe He XKJET, XOTsI Bpojie Obl JI0JI?KEH.

Komneuno, perraercs ata npobsiema 0ueHb IPOCTO, €€, MoKaIyl, Tpy/Ii-
Hee OCO3HATH, YeM PeImuThb. J[0cTaTOIHO BCHOMHUTD, 9YTO BHI30B Wait BO3-
BpaIaer pid Toro mporecca, KOTOPOro OH jmoxkKpaascsd, a gyukius fork
B POJUTEJILCKOM IIpOIlecce BO3BpalaeT pid mporecca, KOTOPBIA OHa 3a-
nycrmiia. OCTajgoch TOJIBKO IPH 3aIlyCKe KOMAH/IbI 3aIIOMHUTD pid 1moJry-
qUBIIErocd IIpolecca, a Mocie, ecjld e€ 3aBepIIeHns Hy>KHO JT02KUIAThCH
(To ectb ecsiu oHa He OHOBasI) — CZeJaTh HE OJHO OOpalleHne K BbI30-
By wait, a MUK TaKUX OOpaIeHnii, paboTaloMuil 10 TeX Mop, MOKa He
JOXKAETCsA, Koro Hamo. Hampumep, ecin uaeHTUUKATOD HYKHOTO IIPO-
Iecca HaXOJUTCs B IlepeMeHHON pid, IIMKJI MOXKET BBIIVISIETh IIPUMEPHO
TaK:

do {
p = wait(NULL);
} while(p != pid);
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Kpome sroro, nammune (HOHOBBIX 3a/1a9 O3HAYAET, UTO BPEMs OT Bpe-
MEHU CTOUT YHUCTUTb CACTEMY OT IOJIyJYarOIIUXCsd 30MOU; Ha 3Ty TeMy
CM. YKa3aHUdA U OTBeT K 3aaade 5.14. Ha mamHom sTame MOXKHO OTpaHU-
YUTBHCS [IPOBEJICHUEM TAKOI OYMCTKH, CKayKeM, HEIIOCPEJCTBEHHO Iiepe]]
BBOJIOM OY€PEJIHOM KOMAH/IbI, 8 TAK2Ke IIePe] 3aIlyCKOM (POHOBOI KOMAaH-
Zbl (1Iepest 3a1yCKOM HepOHOBBIX KOMAHI 3TO JIeJIaTh OECCMBICIIEHHO, 110~
CKOJIBKY € yOupaHWeM M3 CHCTEeMbI 30MOU-IIPOIECCOB MPEKPACHO CIIpa-
BUTCS IIMKJI OOBIYHBIX Wait’ OB, KOTOPBIN Bbl HAYHETE BBINOJHSITH CPa3y
[OCJIE TIOPOZKJICHUS TIPOIECCa).

151 TecTHPOBaHUS HAIMCAHHOIO PEIIeHns TOU 3aa49u yI00HO Ipu-
MEHATHh KaKOH-HUOY/Ib M3 SMYJIATOPOB TEPMUHAJA, HAIPUMED, IPOCTOH
xterm. Ero sk3eMILIgpbl MOXKHO 3aIllyCKaTh B KadeCTBE TECTOBBIX (DO-
HOBBIX 3aJa4, B TOM 4YHCJIe C ITapaMeTpaMu — HaIpuMep, KOMaH]a
Xterm -e top MO3BOJISET MOJYyYUTHh OKOIIKO Xterm’a, B KOTOPOM Cpa3y
JKe 3allylleHa IporpaMma top (HAIIOMHHUM, 9TO BBIXOJ U3 Heé IIPOU3BO-
nurcst 6yKBOit q).

IIpu TecTupoBanum OOpaTUTE BHUMAHHUE €IE HA OJUH MOMEHT, KO-
TOPBIII MHOTHE IIPU PEIIeHUU 3TON 33/[a4d YIIyCKAlOT — BHYTPHU KaBbI-
9eK aMIIePCAHI JOJXKEH OBITh OOBITHBIM CHMBOJIOM 0€3 KaKOH-Iub0 crie-
nuajgbHO# posim. Hampumep, komanga «echo "&"» [OKHA TPOCTO Ire-
YaTaTh CUMBOJ «&» U II€PEBOJUTL CTPOKY, 3JleCh aMIlepCaH]] He UMeeT
HUKAKOI'O OTHOIIIeHUsI K (DOHOBOMY DEXKUMY, IIOCKOJIBKY BCTPEYEH BHYT-
pu KaBbIUeK. B ycjoBum 3aja4uu CHEIUAIbLHO MOMIEPKHYTO, YTO B POJIA
pa3/Ie/InTeIbHOM JIEKCeMbI, 0003HaYAIIEel (DOHOBBIM PEXKUM, BBICTYIIA~
€T aMIIepCaH] 6HE KaBbluer, HO Ha ITO MOYEMy-TO JacTO He OOpPAaIaioT
BHUMaHUA.

5.20. IIpex e Bcero HAIIOMHUM, 4TO ITpU HaxkaTtuu Ctrl-C akTUBHAS
IpyIIa OponeccoB (B JAHHOM CJlydae — Ballla [POrpaMMa) II0JIydaeT
curnas SIGINT. B sroit 3aa1e BaM HY?KHO TTOMATh BCErO OJUH CUTHAJT,
TaK YTO Ha BO3MOKHBle BapHaIlUi CEMAaHTUK!U BbI30Ba signal MOXKHO He
obpalaTh BHUMAaHUS.

Tlorpebyercs oHa riobalibHas IEpeMeHHAasl, TOKA3BIBAOIIAsT, TIPUXO0-
JWJI CUTHAJI WJIM HET; MOXKHO HCIIOJIB30BaTh IIPOCTOIT int, HO KeJaTeIbHO
He 3a0bIBaTh PO CJI0BO volatile. [tobaabHbIE TTEpEMEHHBIE MHUTTHAJIV-
3UPYIOTCSI HYJISIMU 110 YMOJITIAHHIO, HO 3TO TOT CJiy4ail, KOIJia IpaBUjIbHee
Oy/eT HAIKCATh WHUIUAJIU3ATOD SBHO, YTOOBI M30aBUTH YUTATENS IIPO-
rPpaMMBbI OT HEOOXOJIUMOCTH IIPO 3TO BCIOMUHATH. B 06paboTunke curaa-
JIa cJIeJlyeT MPUCBOUTL ITOH MEePEMEHHOU, HAIIPUMED, €JINHUILY; 3TO BCE,
9TO JTOJIZKEH CIIe/IaTh 00paboTInK B 3TOH 3ajade.

B dyuknum main cnavasna BbI3bIBaeM signal Jijis yCTAHOBJIEHUS HO-
Boit pucnosunuu s SIGINT, 3aTreM BbIIaéM MEPBOE COODINEHUE, 3aITyC-
KaeM IIUKJI BU/JIA
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while(!sig_caught)
sleep(1);

(rme sig_caught — mms Bameii r106aibpHON nepemenHoii). Ilocse sro-
ro IuKJa BbIaéMm BTopoe coobinenue. CobcTBeHHO roBOpst, Bcé. BmecTo
sleep(1) moxHO cientaTh pause (). B npuniume ¢ pause B JaHHOM CJIy-
yae MOXKHO s1azke 00oiiTuch 6e3 1nukia u 6e3 nepeMeHHol (a Teno obpa-
6GOTYNKA OCTABUTH ILyCTHIM ), HOCKOJIbKY HUKAKUX JIPYIUX CUTHAJIOB IIPO-
I'paMMa HE O6pa6a.TI)IBa€T7 HO JIy4Ille TaK He IT1CaThb — IIporpaMMa CUJIbHO
[IPOUTPAET B SICHOCTU M K TOMY K€ 3TOT BAPUAHT II€PECTaHET PaboOTaTh,
KaK TOJIBKO MOTPeOyeTcsi KaKOU-HUOY b €Ié CUTHAL.

5.21. He 3abbIBaiiTe, uTo printf mcrnoiap30BaTh BHYTPHU 06paboTINKa
CHUTHAJIA HEJIb3s, TaK YTO BBIBOJUTDL YHUCJIO TMPUJETCS U3 TJIABHON TIPO-
rpammbl. B dyHsKImn main nocie yecranoBku mucro3uruii st SIGINT u
SIGUSR1 ciemyeT caenaThb beckomneunviti TAKII, B TeJae KOTOPOro CHada-
Jla BBI3bIBaeTCH sleep miid pause, IOTOM IIpoBepsieTcs (HIaKOK, OTBe-
varoruii 3a nosydenne SIGUSR1 (B 9Toif posn BIOJHE CORAST OOBIYHAST
riobasibHasl IepeMeHHasi TUNA int), ¥ eCJM OH IOJIHSAT, TO IeYaTaeTcs
TEKyIlee 3HAUEHNE CIETUINKA, a caM (DJIakoK cOpachiBaeTCss 0OPATHO.

Ob6parTure BHUMAHUE, YTO KAYKIBI M3 CUTHAJIOB 3/I€Ch MO YCJIOBUIO
«JIOBUTCs» OOJIbIIIE OHOIO Pa3a, TaK UTO HYXKHO 1T03aDOTUTHCH O Pas-
HUIle CEMAHTUKN (PYHKINU signal — B oboux oOpabOTYMKAX II€PBBIM
JefCTBHEM IIepeyCTaHABJINBATh JVUCIIO3UINIO CUTHAJIA Ha CJydail, ecian
CeMaHTHUKa IONAJIaCh «OJHOPA30BaI>.

5.22. B »sroit 3ajate BaM norpebyercs Tpu ByHKINA-00paboTIHKA
(mns curnasioB SIGINT, SIGQUIT u SIGALRM) u jBe ryiobasibHbIE IepeMeH-
HBIE: OJIHA JJIsi IPOCTOTHI KAPTUHBI MOXKET OBITh THIA char W XpaHUTh
neyaraeMblii CUMBOJI, JApyras — JI000ro Mesoro Tuia (Xors 6bl U IPOCTO
int), oHa Oy/eT UCIOIB30BATHC KaK (DIIAZKOK, Paspeuaiowut] 6uixod no
Ctrl-C. Obe nepemMeHHbBIE CJIeJIyeT CHAOINTH MHUIMAIA3ATOPAMHY.

B ¢dyskiuu main, ycTaHOBHUB JUMCIIO3UIMI0 BCEX TPEX CHUTHAJIOB U
«B3BeJd OynuabHUK» (T.e. BbI3BaB alarm(1)), opramusyiiTe GeCKOHEY-
HBII IIUKJI, B T€JIe KOTOPOTO BbI3bIBaeTCH sleep mwin pause. bosbie main
HUYero Jearh He OymeT, BCIo PYyHKIIMOHAJTHLHOCTh BO3BMYT Ha cebs 00-
paboTIUKY.

TlockonbKy mevaTh CUMBOJIA OyJIeT TPOUCXOJUTH U3HYTPHU 0OPadOT-
YUKOB, €€ TPUIAETCS BBIMOJHSITH IPSIMBIM OOpaIlleHreM K BBI30OBY Write,
dyHKIMU BBICOKOrO ypoBHs (TOT Ke putchar) TyT He moaXoaAT. Bipo-
9€eM, OT HAX BCE PABHO B JJAHHOM CJIydae He ObLIO Obl HUKAKON IMOIb3bI —
Oy depusarueil MbI B 9TOIT 33/1a9€ BOCIIOJIH30BATHC HE MOYKEM, BEJb CHM-
BOJIBI JIOJI?KHBI TIOSIBJISITHCA HA dKPaHe cpaly, a He MOCse IMepeBojia CTPO-
ku. [leyars cuMBOJIa, HAXOJSIIErOCsI B COOTBETCTBYIOIIEH TI006aIbHOM
[IEPEMEHHOM, PUIETCS TPOU3BOJAUTE U3 BCEX TPEX 0OPAOOTIMKOB, TaK
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9TO IpaBUJIbHEE OYIET COOTBETCTBYIOIINII BBI30OB Write BBIHECTH B OT-
JesbHyio bYHKIMIO, Ha3BaB eé, HanpuMep, write_the_char (6e3 napa-
METPOB).

B obpaborunke curunasmo SIGINT u SIGQUIT cieayeT HNPUCBOUTH CO-
OTBETCTBYIOIlee 3HAYEHNE IIEPEMEHHO, XPAHSIIEH CUMBOJI, HAIIEYATATH
9TOT CUMBOJI U NIEPEB3BECTH Oy MILHUK (IIOBTOPHO BBI3BaTh alarm(1));
B obpaborunke SIGINT, KpoMme TOro, Hy>KHO IIPOBEPHUTH (DJIAYKOK, pas-
pematornuit Berxof mo Ctrl-C, eciim OH B3BEIEH — 3aBEpIIUTH paboTy
C TIOMOIIBIO exit, a ecm He B3BeJEH — TO B3BecTH ero. B obpabortn-
Ke SIGALRM — mepeB3BecTH OYIMJIBHUK, COPOCUTDL (PJIAZKOK W BBIBECTH
CHMBOJL.

He 3abbiBaiiTe po passntiust B ceManTuke signall

5.23. Eciin sTa 3a1a9a BBI3LIBAET CJIOKHOCTH, HMOMPOOYHiTe cHaYa A
peIuTh 3aj1a9y 5.22, H0JIb3YsICh IPUBEIEHHBIME BBIIIE YKA3AHUSMU.

5.25. B sToit 3aate, Kak u npu JII0O0H padboTe ¢ KaHAJIAMHE, CJIEIYET
0obpaTuTh 0coboe BHUMAaHHE Ha 3aKPBITHE BCEX HEHYKHBIX JIECKPUIITO-
POB, CBSI3AHHBIX C KAaHAJOM: B MOPOXKJIEHHOM IIPOIIECCE HYXKEH TOJIHKO
JIECKPHIITOD Ha 3aIUCh, B POJUTEILCKOM — TOJIBKO JIECKPUIITOP HA UTe-
HU€e, OCTAJbHBIE HYXKHO 3aKPBITh CPa3y IMOCJE MOPOXKICHUS IIPOIECCA.
Tak, eci MacCUB JIECKPUIITOPOB B Ballleil mporpaMmMe HasbiBaeTcsa £d, To
TTOPOXKIEHHBIH TTPOIECC TOJI2KEH HAYATH CBOIO paboTy ¢ 3akpbiTust £d[0],
BeJIb OH OyJIeT TOJIbKO 3aIlMCHIBATH JaHHbIE B KaHaJ, ucrnoiab3ys £d[1];
POJIUTENILCKUI TIPOIECC, HAIIPOTHB, JIOJIKEH cpaldy ke 3akpblTh fd[1],
IIOCKOJIbKY OH OyJIeT TOJIbKO JuTaTh jJannble u3 £d[0].

Jy1st aTeHns U3 KaHAJA W 3alUCU B KAHAJ UCIIOJIb3YiiTe BhI30BHI read
U write; cTpOKH, IpeIHA3HAYEHHBIE K IIepeIade, JIydIle Bcero opopMuTh
KaK KOHCTaHTHbIE MACCUBBI THUIIa char; HalpuUMep, CTPOKY, BBEJIEHHYIO
KaK

const char messagel[] = "Take a sad song, and make it better";
MOZKHO OTIIDABUTH B KaHaJl IIPUMEPHO TaK:
write(fd[1], messagel, sizeof (messagel)-1);

(O6paTI/IT€ BHUMaHHNE€ Ha BbIYUTaHUE €JUHUIBI — OTIIPABJIATH HyJIeBOﬁ
GaiiT, 0603HAYAIONIMIT KOHEl[ CTPOKM, HaM He Hajo). Eciu ke y Bac Her
UMEHH MacCHBa, & €CTh IIPOCTO# yKa3aTesjb Ha CTPOKY, MMEIONIUil THUIl
char*, oTupaBKa Takoil CTPOKHU OyeT BBINVIAIETH TaK (B 9TOT Pa3 HUUEro
BBIUUTATH He HAJIO):

write(fd[1], str, strlen(str));
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IpuHUIMOMATBHAST PA3HATIA TYT B TOM, YTO Sizeof BBIUmciseTcs (TOU-
Hee, IPOCTO MOJACTABJISETCS) KOMIIMIATOPOM BO BpeMsl KOMIUJISILAU, U B
MAaIIMHHOM KOjie (DUTYPUPYET OOBIKHOBEHHOE UMCJIO, TOT/a KakK strlen
BBIUHCJISETCS BO BPeMs PabOThI IPOrPAMMBI IIyTEM IIPOCMOTPA CTPOKHU B
[IOMCKAX HYJEBOT'O 0aiiTa, M HA 9TO TPATUTCS BPEMS.

[Ty yTeHns u BBIBOJA B POIUTEIHCKOM IIPOIECCE CJIEyeT OpPraHu-
30BaTh OJIOKAMU, HAIIPUMED, TaK:

int rc;
char buf[1024];
VA T Y

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

O6paruTe BHUMaHUE, YTO 3TO KaK Pa3 TOT PEIKU CIydail, Korjaa rmobod-
HbIil 3deKT B 3arosI0BKe IUKJIa BHojHe onpasgan (cm. §4.8.3).

5.26. Kax Jjierko joraJiarhes, 3/71eCh HyKEH HEMMEHOBAHHDLIN KaHAJI
(pipe); cOGCTBEHHO rOBOpS, JJI ITOrO OHU U IpUAyMaHbl. Ilepenanpas-
JIEHUE BBIBOJIA TIEPBOIi TPOrpaMMBbI U BBOJIA, BTOPOIi CJIEYeT BBIIOJIHUTH
C NIOMOIIBIO dup2; ecam Ball MaCCUB JeCKPUITOPOB HasblBaeTcsa fd, To
[IEPBBII TOPOXKIEHHBIN IpOoItece JonkeH caenars dup2(£d[1], 1), Bro-
poit — dup2(£d[0], 0).UWurepecHo, 4TO 11OCJIE ITOIO 680 68CET MPET NPO-
yeccar — W B POJIUTESIHLCKOM, U B 00OUX MOPOXKJIEHHBIX — 00a JIECKPUII-
topa £d[0] u £d[1] oka3bIBAIOTCS JUIMHUMHA U JOJIXKHBI OBITH 3aKPBITHI.
He 3abympTe B poauTeibCKOM mporecce 0K IAThCS 3aBEPIIEHUs 000X
ITOPOXKIEHHBIX.

st TecTupoBaHMS TOMOOHBIX MTPOTpaMM yIOOHBI KOMAaHIbI cat,
grep, wc, head, tail u T.1., & «MaTepUaJIOM» Ul UX PAOOTHI MOI'YT
[TOCJIY>KATh BCEBO3MOXKHBIE TEKCTOBbIE (hailjibl — HAIpUMEp, BaIlld UC-
XOJIHBIE TEKCThI PA3HOOOPA3HBIX ITPOrPAMM BIIOJIHE TIOIOMIYT.

5.27. IlockonbKy 3/eCh HY>KEH BBIBOJ TEKCTOBBIX JIAHHBIX, Oy-
JIeT yI00HO BOCIIOJIb30BATHCSI BBICOKOYPOBHEBBIMU CPEICTBAMU BBIBOIA
(B mannom ciayuae — dynkuumeii fprintf), Koropble 3a01H0 obecneyar
[IpaBUJIbHO OPraHU30BaHHYIO Oydepusaiuio BbiBoga. OpraHu3oBaTh II0-
TOK BbBIBOJIa, uMeromuii Tun FILE*, Ha OCHOBe mMeromerocs aitaoBo-
r'o JEeCKPHUITOpa 1o3BoJisieT bubanoredunas dyukius fdopen. CTyaeHTBI
B TaKUX C/IyYasX YaCTO MPEJAMOYUTAIOT MEPEHAIPABUTL B KAHAJ IOTOK
CTAHIAPTHOIO BBIBOJA W MCIOJIb30BATh OOBIYHBIN printf, HO JejaTh Tak
He HaZl0 — B «00EBBIX» CilydasdX (B OTJIMYIME OT JIEMOHCTPAIMOHHON 3a-
@Yy U3 33J@YHUKA) [OTOK CTAHIAPTHOIO BBIBOJA BaM HABEPHSKA eIlé
IIPUTOTUTCS.

OT/ie/ibHOE TIPOUCIIIECTBHE 3/1€CH — CBOEBPEMEHHO OOHAPYKUTH, ITO
BHEIIIHsIsI IIPOIPAMMa, 3aBEPIIUIACH JOCPOYIHO. Kcjn ncmoib308aTh 00bI4-
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HBI Wwrite, mpore Bcero 6yaeT yecTaHoBUTHL curtasy SIGPIPE mqucrio3u-
nuto SIG_IGN, B 5TOM cjydae Ballla [porpaMma He Oyjer youra, BMe-
CTO 3TOTO Write BepHET -1, a errno npuMmetr 3Hadenue EPIPE. MoxHo
TaK IIOCTYIIUTb U C BHIBOJOM BBICOKOI'O YPOBHS, HY2KHO TOJIBKO He 3a0bI-
BaTh aHAJIN3UPOBATH 3HAUYEeHNE, Bo3Bpaaemoe dyuknueit fprintf. Kpo-
Me Toro, curtaaj SIGPIPE MOKHO MepeXBATUTD U B 00PadOTINKE B3BOIUTH
HeKHUil (PJIazKOK, & B IUKJIE [IeYATH €ro IPoBepsiTh. MOXKHO ImepexBaTuTh
u SIGCHLD, Ho ¢ SIGPIPE BCE paBHO IPUAETCI ITO-TO CIENATh, BeIb WHa~
9e OH MPUOBET BAIl [VIABHBINA IPOIECC, CKOPEE BCEro, €Ié 70 TOro, KakK
SIGCHLD OymeT OTIIpaBJICH.

5.28. CrangapTHBII BBIBOJ, BHEIITHEH ITPOrPAMMBI TIEPEHAIIPABIISIEM B
KaHaJ ¢ HoMoIbio dup2 (uro-to Bpoge dup2(fd[1], 1)), mocse vroro
B IOPOXKJIEHHOM IIPOIIECCE 3aKPBhIBAeM 00a MCXOJHBIX JIECKPHUIITOPA Ka-
HaJjla U JieJlaeM execvp. B poinTenbcKoM Ipollecce YTEHUE JIydIe BCero
OpPraHM30BaTh ITOCUMBOJIBHO, HO, KOHEYHO, HI B KOEM CJIydae He CJIeJIy-
€T YUTaTh [0 OJIHOMY CHMBOJIy C HOMOIIGIO0 read, 9TO OyIeT CJIMIITKOM
HedhHEKTUBHO; 9TOOBI BOCIIOIB30BATHCA Oydepu3ariueil, peajn30BaHHOM
B CTAHJAPTHON OMOJMOTEKe, CO3/aiiTe BBICOKOYPOBHEBLINH IMOTOK BBOIA
(FILE*), cBsI3aHHBIl C Hy?KHBIM KOHIIOM KaHAJIA, C IIOMOII0 (DYHKIHN
fdopen, a BTOpOIl KoHell KaHaja 3akpoiTe. /I 4YTeHMs 1mocse 3TOro
MOKHO OyJIeT MCII0JIb30BaTh GyHKIHIO fgetc.

5.29. 3ech norpebyercs emg OuH MPOIECC, KOTOPhIi OyIeT aHaJIM-
3UPOBATH BBIBOJI BHEITHEH TPOTPAMMBI U II€YATaTh PE3YIbTATHI TIOJICIETA.
O6o#TICH OTHUM TTOPOXKTAEMBIM IIPOIIECCOM B TOI 3a/1aUe TEOPETHICCKI
BO3MOYKHO, HO JIJIT 9TOT0 HYXKHO BJIAJIETh MEXaHU3MAMU MYJIHTUTLICKCH-
pOBaHUsT BBOJA-BBIBO/A, JO KOTOPBHIX BBI, CKOpEe BCEro, eIé He JOININ,
OHU PACCMaTPUBAIOTCA B YaCTH, IOCBSIIIEHHON KOMIIBIOTEPHBIM CETSIM;
€cJI Ke PO HUX He 3HaTh, CKOpee BCEro, Ballla IIporpaMMa, IbITasiCh
HaiiTu OaJlaHC MEeXKIy OTIPABKON MH(MOPMAIMH [0 OJHOMY KaHAJIYy U IIO-
JIydeHHeM e€ T0 JAPYTOMY, 3arOHUT ceOsd B CAMOOJIOKMPOBKY — TOYHEE
rOBOpsI, KaK ObI BBl HM HAIMKMCAJIN BAIly MPOTPAMMY, MOYXKHO OyIeT co-
3/1aTh TAKYIO BHEITHIOIO IIPOrPAMMY, KOTOPas Ballly «IIOBECHUT>.

Kanasios, ecrecrBenHO, TOXKe TIOTPeOyeTCs JiBa, U 3]1€Ch Jit0O0ii 3a0bI-
TBIA JIECKPUIITOP MOYKET IPUBECTH K «BETHOM OJIOKHPOBKE» ; 9TO O3HAUA-
€T, YTO TI0CJIe CO3JAHUsS KAHAJIOB U MOPOXKEHUsT 000UX TOMOTHATEILHBIX
IIPOIIECCOB BAIIl POIUTETHCKUI TIPOTIECC JTOIKEH 3aKPhITh TPU JTECKPUTITO-
Pa KOHIIOB KAHAJIOB (M3 YeTHIPEX MMEIOIINXCs ), IPOLIECC, B KOTOPOM Oy 1eT
HUCIOJIHATHCS BHEIHSAS IIPOorpaMMa, JT0J:KEeH 3aKPbITh JIBa, JIeCKPUIITOPA,
IIPOTIeCC, TIpeTHA3HAYEHHBIN J1JIsT aHAJIN3a BBIBOJIA — TPHU JIECKPHUIITOPA.

He 3a0ynbre B poguTebCcKOM mpOIEcce «II0KIATbCsI» 000X TOTOM-
koB. Kpome TOro, Hy»>KHO IPEILyCMOTPETh KOPPEKTHYIO O0PAbOTKY st
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cJIydast IOCPOYHOTO 3aBEPIIEHUsI BHEIIHEH MPOrpaMMbl (CM. yKa3aHus K
peblIyIedi 3a1ade).

5.30. B s7oit 3amade HyKeH TpeTuil MOpPOXKIAEMbBIil TpoIece, KOTOo-
phIit 3aiiMET B KOHBeilepe MeCTO <«IIOCEPEJIKe» MeXK/Iy IEePBOil M BTOPOM
nporpammoii. IIpoie Beero Oyzer B 3TOM Iporiecce epeHanpaBuTh CTaH-
JapTHBIE TIOTOKA U BEIOMPATD U3 TIOTOKA BBOA HY2KHYIO YaCTh HHPOPMa-
AW, UCIIOJIB3Ys OOBIIHBIN IUKJI HOCUMBOJILHOIO YTEHUS C IIOCUMBOJIBHOM
JKe 3aIHChIo, IPUMEPHO Kak B 3ajade 4.09.

5.31. OcHoBHas pobJieMa TIpU BHITIOJTHEHUH KOMAH]IbI, COJIEPIKAIIEi
3HAK KOHBeliepa — chopMUPOBATH d6€ KOMAH/HBIE CTPOKH, T. €. JIBa Mac-
CHBa yKa3aTeJieil Ha CTPOKHU, U He TMTOTEPSITH IIPU 9TOM UHMOPMAIIAIO O TIe-
peHalnpaBJieHUusiX 1 (POHOBOM DPeKMMe. Y HUBEPCaIbHON DPEKOMEH AN,
KaK KOHKDPETHO 3TO JIeJIaTh, JIATh HEBO3MOXKHO, Ballla MPOrpaMMa yKe
JIOCTATOYHO CJIOYKHA — OPUEHTUPYHTECH IO OOCTOSTEIHCTBAM.

Komnseitep cunraercs 3aBepriéHHbIM, KOTJ[A 3aBEPIIIIACH BCE €r0 dJIe-
MeHTHI (B JJAaHHOM ciiydae — o6a). Kak yke roBopmiioch (cM. yKazaHusl K
sazade 5.17 Ha crp.69), oXKujaTh OKOHYaHUs HEDOHOBOM 31841 HyXK-
HO IUKJIOM OOBIYHBIX Wait’oB ¢ IPOBEPKOii, «TOrO JiM» MbI JOXKIAJNCH;
3/1eCh JIEJIO OCJIOKHSIETCSI T€M, UTO MIPOIECCOB, KOTOPBIX HYKHO JIOKJIATH-
Cs, CTAJIO J[BA, T. €. Hy?KHO XPAHUTH HHMOPMAIIUAIO O TOM, HE 3aBEPIIIICI
JIM y2Ke KayKJIbIil U3 HUX, U IPEeKpPaIarTh OXKUJaHue, Korja OyIeT ycra-
HOBJIEHO, YITO 3aBEPIIUINCHL 00a ITporiecca.

DoHOBBIN KOHBETEp y/I00HO TECTUPOBATH HA CBSI3KE KOMAH/I yes U WC,
HaIpuMep, TAKOU KOMaHOMI:

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

O06s13aTeIBbHO TTONTPOOYHTE, YTO MPOUBOMIET, €CJU C MOMOIIBIO KOMAHIBI
kill «mpucTpesuTh» JII000# U3 37eMeHTOB KoHBeiiepa. Eciu Bl cHaxa-
J1a yObETe KOMaHIy yes, BTOPOil JIEMEHT JIOJIPKEH 3aBEPIIUTHCH, IPUIEM
YCIIEITHO — y Hero Ha CTaHJAPTHOM BBOJE BO3HUKHET CUTYyallds <KO-
wer; daiiyiay; €CIu 9TOr0 HE MPOU3OIIO — BB [/Ie-TO 3a0bLIN 3aKPBITh
«JIAIIHUR» TeCKPULITOD KaHaJIa, IPeHA3HAYEeHHbIN 11 3anucu. Ecim xe
OPUCTPEIUTh KOMAaHJy WC, TO IIE€PBBIH 3JIEMEHT KOoHBefiepa (yes) Toxe
JIOJIZKEH 3aBEPIINTLCS, HO y2Ke 1o curnaiay SIGPIPE. Ecniu, ongaTb-Taku,
3TOr0 HE IIPOUIOIILJIO — 3HAYUT, [1e-TO OCTAJICA HE3aKPBITHIM JECKPUIITOD
KaHaJia JJIsl YTCHUA.
Emé pexomenmyercs monpoboBaTh CIeIyIOIIe IBe KOMAH b

sleep 15 | sleep 1
sleep 1 | sleep 15
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Brinmomenne Kax10if n3 AByX KOMaH] JTOKHO JIJTUTHCS TIATHAIIATD Ce-
KYHJI, JIUIIb II0CJIE 3TOI0 Balll UHTEPIIPETATOD JOJI?KEH BbIJIATh IPUIJIa-
ImeHne K BBOMLY cJiemyrornieit Komauabl. [loka XK aére, MOCMOTpUTE B COCET-
HEM TepMUHAJIE, He BUCUT JIM 3aBEPINUBINHUIICsA sleep B BHUie «30MOU»;
€CJIi BUCUT — BBI KaK-TO He TaK OPraHU30BaJId ITUKJI OYKUJIAHUSI.

5.32. Camoe CI0XKHOE TYyT — He 3aIlyTATbCS C AECKPUIITOPAME KaHa~
JIOB B IIUKJIE, B KOTOPOM OYIyT 3aIlyCKAThCs SJIEMEHTHI BAIllero KOHBelie-
pa. Eciu ¢ mepBoro pasa He mnosydaercs — He OECIOKOWTECH, 3TO ¥ BCEX
TaK.

Korma nporpamma zapaboraer, jjisi Hadaja MpOTeCTUPYHTE e€ Ha
9éM-HUOYIH BPOIE

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

BsoI 0o/KHBL yBUAETH BCe CTPOYKH Ballleil IPOrpaMMbl myprogram.c, B
KOTOPBIX €CTh CJIOBO int, KpOMe CTPOKH, COJIepKAIIeil 3aroJIoBOK pyHK-
muy main (onmug -v i KOMAHJbI grep O03HAYAeT UHBEPCUIO Pe3yJib-
TATOB). YBEJIMYUTH KOJUYECTBO JIEMEHTOB JIIOOOr0 KOHBefiepa MOXKHO,
100aBJIsisi B HETO KOMAHIbI cat, HAIIPUMED:

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

IIpoBepbTe, 9TO KOPPEKTHO paboTaeT MepeHAlpaB/JeHne BBOJA, HAIPU-
Mep:

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

Ecnu Bam uaTEpmpeTaTop He pyraercs Ha Ty KOMAaHIY, KaK OINO0Y-
HYyIO, TO II€epeHAaIPaBJIeH IIPA 9TOM JOJIXKEH OBITH IIOTOK BBOIA Nepsol
NIPOrpaMMBl; €CJIA Bbl PEIIM/IN TaKOI'O0 BapuhaHTa He JIOIyCKaTb, TO BOT
TaKO y2K TOYHO JOJIKEH paboTaTh:

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

(OTMETHM, UTO B HACTOSIIEM HHTEPIIPETATOPE TaKoil BapuaHT padoraer,
a TepBbIii BADMAHT TaM IIEPEHAIPABJIsieT MOTOK BBOJA IS IIOCJIETHETO
9JIeMEHTa KOHBelepa, IeJlasl BeCh KOHBelep HepabGOTOCIOCOOHEIM; TaK Je-
JIaTh HE HaJo).

Hakonern, nposepbre, BCE /1 y BAC B OPSAKE C AecKpunropamu. s
9TOrO IONOHAET, HAIPUMED, TAKoe:

yes | cat | cat | cat | cat | cat | cat > /dev/null &
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TTocJte 3amycka 3TOr0 KOHBeHepa MOCMOTPUTE CIIHCOK TIPOIECCOB (Kera-
TeJIbHO KOMaHJy pS ax JaTh IPsAMO U3 BallleTo Ke HHTEpIIpeTaTopa,
B KOHIIE KOHIIOB, OH KOMAHJIHBI MHTEPHPETATOP UJIM YTO?) U OTCTpe-
Jsmre KoMmamo# kill mporecc cat B cepeamne Kouseiiepa. Eciu Bamra
IIporpamMMa HalliCaHa IIPaBUJIbLHO, IIOCJE 3TOI'O0 BCE OCTAJIbHbBIE dJIeMEH-
Thl KOHBeliepa JOJIKHBI HEeMeJIJIEHHO 3aBEPHIUTLCH: Te, YTO CcjeBa — IO
curnasty SIGPIPE, Te, uro crnpaBa — 10 KOHILy (aiyia. Eciu sroro He
MIPOUCXOOUT — HUINUATE HEJO3aKPBIThble KOHIIbI KaHAJIOB.

Kcraru, ects emé onua MOMEHT, JOCTONHBIN TecTupoBaHus. Bo Bcex
HaIAX IPUMEPAX MBI PACCTABUJIN JJIsI KPACOTHI «I€KOPATUBHBIEY IIPObe-
JIBI, TAK YTO Pa3eauTesan (paKTUIECKN He BBIIOTHSIIOT CBOIO (DYHKIIHIO.
YT0b6b! yOEIUTHCSI, ITO IPOIPAMMA, B 9TOM aCIIEKTE COOTBETCTBYET cHOp-
MYJIMPOBaHHOMY 3aJI[@HUIO, ITOIPOOYHTE BOT TaK:

yeslcat|cat|cat|cat|cat|cat>/dev/null&

5.33. Ecau HenoHATHO, KaK MEePEK/TIOYUTh TEPMUHAJ B «CJIETION» pe-
KuM, mepednTaiite §5.4.3 u obparure BHUMAaHUE HA PA30OPAHHBIN TaMm
IIpUMeD.

5.34. Jliia pernenns 3ToN 33841 IPUIETCS BHIBECTU TepMUHAT U3 Ka-
HOHHYECKOT'O PEYKNMa, OTKJIIOUNTH ABTOMATHIECKOE OTOOPaKEHNE BBOIU-
MbIX cuMmBosioB (ECHO) u BCIo paboTy, KOTOPYIO B KAHOHHYECKOM DEXKIME
JesaeT TepMUHA, B3ITh Ha ceds. Paar ISIG Jiydiine OCTaBbTEe YCTAHOB-
JIEHHBIM, WHAYe BAIly [POrpaMMy OyieT JIOBOJIbHO CJIOXKHO IPEPBaTh:
«cracureabable» KoMOuuaruu Ctrl-D, Ctrl-C u Ctrl-\ moTepsoT CBoii
Marudeckuit 3pdekT u OyIyT reHepUpOBAThH OObIYHBIE CUMBOJIBI (GaiiThl
co 3HaueHusMU 4, 3 1 28 COOTBETCTBEHHO). BupoueM, Bbl MOXKeTe caMu
IIPEeTyCMOTPETHh BO3MOXKHOCTH KOPPEKTHOI'O BBIXOIA.

YHYuraTh U3 MOTOKA BBOJIA NMPUJIETCS BHI30BOM read, U JIydIle 9TO Jie-
JlaThb OJIOKaMU, HO KaK/Iblil BBEJIEHHBII CUMBOJI 00pabAThIBATH OTIEIBHO
(B nukJie mocsie read). Eciu 910T CUMBOJI He UMEET CIEUAIBHOIO CMBIC-
JIa C TOYKHU 3pEHUs Ballleil TPOrpaMMBbl, €ro CJIe/lyeT BbIIATh «Ha SKPaH»
(B CTAaHIAPTHBIN MOTOK BBIBOJA), TIOCKOJBKY TEPMHUHAJ Teleph 3a Bac
9TOTO HEe CJleJIaeT, Bbl BeJib OTKJIounan ECHO; TOJIBKO IIPU 9TOM He 3a-
OyapTe mpo Oydepusaiuio: JmbO MPOU3BOANUTE BHIBOJ, HEIOCPEJICTBEHHO
BBI30OBOM Write, JimbO MOXKHO BOCIIOJIb30BaThCs (byHKIHEH putchar, mpu
3ToM BbI3bIBaTh fflush juist BeiTecHenust Oydepa. [IpenmymecTtso Tako-
ro sapuanTa B TOM, 4TO fflush MOXKHO BBI3BIBATH HE IIOCJE KaKJOI'O
CAMBOJIA, a IIOCJe, HAIPUMED, 3aBepIIeHnss 00pabOTKU T'PYIIbI CUMBO-
JIOB, BBEJIEHHBIX OJTHUM BBI30BOM read.

Kpome komoB 1iepeBosia cTpoku u tabysisAnuu, 00si3aTeIbHO 00pabo-
taiite Koyl 8 (Backspace, ’\b’) u 127 (Del), MoxkHO 06pabaTbiBaTh UX
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OJINHAKOBO — YJaJIEHUEM ITOCJIe/IHEI0 BBEIEHHOIO CUMBOJIA. 1151 BO3Bpa-
Ta KypCcopa Ha IO3ULUIO HA3aJ, MOXKHO BhIBECTH KoJ Backspace (mpocTo
BBIBECTH CUMBOJI * \b’ OOBIYHBIM ILyTEM ), HO 3TOIO OJHOTO OYIET HEJOCTa-
TOYHO, TTOCKOJIBKY BBIBEJIEHHBIN CHMBOJI He UCYE3HET; ITOOBI BCE IOJIY-
YMJIOCH KaK HAJ0, HY2KHO BBIBECTH BMECTO HETrO IPODEJI 1 CHOBA BEPHYTH
Kypcop oOpaTHO, 9TO JiejilaeTcs Bblaadeit crpoku "\b \b".

IIpu npoeepke pabOTOCIIOCOOHOCTH TPOIPAMMBI 00SI3ATEILHO IIPO-
CMOTpUTE TOJTyJuBIuiics aitin ¢ momonipo hexdump -C, He 3aTecaynch
JII B WTOTOBBbIE JAHHBIE KAKHE-HUOYIb CIy’KEeOHBbIE CHUMBOJIBI. Y ITHTE,
qT0, Hampumep, crpoka "HelCRAP\b\b\b\blo", Oyayun HamedaTaHHON
Ha TepMUHAJIe, BBIIVIAIAT IPOCTO KakK CJIOBO Hello; 3aMeTUTL pPa3HUILY
MOKHO TOJIBKO C ITOMOITNBIO hexdump WM JPYIUX aHAJOTUIHBIX CPEJICTB.

5.35. Bcé, uT0 HYKHO 37€Ch 3HATH — TO UTO HEKOTOPBIE KJIABUIIIM,
BKJIFOYasi «CTpesikuy, nupu pabore B Tepmunasie OC Unix TpaauiimoHHO
PEHEPUPYIOT €SCAPe-II0C/IeI0BATEIbHOCTH, IPUIEM I10CJIe COOCTBEHHO KO-
na Escape (27) B 9mofi TpyIile nocie0BaTeIbHOCTEH BCerja naer cum-
Bout [ (kom 91, 0x5B). Ecin Takyro 1moc/ie0BaTe/ IbHOCTD Oy 9aer Ipo-
rpamMma, He yMeIoIasi eé 06pabaThIBaTh, & caMa ITOCJIEeI0BATEIbHOCTD IIPH
9TOM OKa3bIBAETCs HAIIEYATAHA — BBIIVISIUT 3TO JOBOJILHO 3abaBHO; -
TaTesIb HABEPHSIKA y2Ke He pa3 HabJIIo/1a/l Ha SKpaHe 4To-To Bpoje ~ [ [A —
MMEHHO 3TO MbI YBUIUM, HAIPUMED, €CJIU 3aIlyCTHM KaKyH-HUOYIb U3
HAIUX [POrPAMM, YUTAIONIUX C KJIABUATYDLI (HE MEHANOWUT DENHCUM
MEPMUHAAG, T. €. ITO HE OTHOCUTCA K mporpammam Ha Ilackane, ncmnosb-
3YIONUM MOJIYJIb Crt, u mporpamMam Ha Cu ¢ IpuMeHeHneM 6uOIMOTeKN
ncurses, a paBHO U K TeM, KOTOPbIe MBI IIUIIIEM ceifdac ¢ UCII0JIb30BaHU-
eM termios.h), a IOTOM CiIy4ailHO HAXKMEM CTpEJIKY BBepxX. 31ech ~ [ —
910 M306pakenue Koja 27 (Tor camblii Escape), a ocTajbHbIE JBa CUM-

Bosia — [ m A — m300parkaior, COOCTBEHHO T'OBOps, caMu celst, TO €CTh
970 OYyKBAJIBHO CUMBOJI OTKPBIBAIOIIEH KBAIPATHON CKOOKY U JIATUHCKAST
OykBa A.

Mpb1 Morytu ObI 3/1€Ch IIPUBECTU TAOJIUILY ITOCJIEI0BATEILHOCTEN J1jIst
BCEX «XUTPBIX» KJIABWII, HO HE OyJeM JIUIIATh YUTATENs YI0BOJIbCTBUS
BBIACHUATH UX BCE CAMOCTOSITEJIHHO IKCIEPUMEHTAIbHBIM IIyTEM. /{0BOIH-
HO HEOXKUJIAHHBIM OKA3bIBAETCS TOT (DAKT, YTO IIOCJIEI0BATETLHOCTH, e~
HEpHUPYeMble PA3HBIMU KJIABHUIIAMU, UMEIOT PA3IHIHYIO JIJIMHY — TaK,
«CTPEJIKW» BBIJAIOT TPH CUMBOJIA, a, CKaykeM, KJIABHUINA Ins — deTbIpe.
Bupouem, Tam ecTh onpenesiéHHAsS JIOTUKA, [TOMPOOYHTE <«MONMATLY €€
caMU, aHAJII3UPYS IIOCJeJOBATEILHOCTH OT PAa3HEIX Kaapuim'. Ecim Bel
XOTHTE, ITOOBI Ballla IporpaMma Hojiee-MeHee CHOCHO paboTaia, 3a STUM
IPUJAETCS CJIEJUTD, TIOTOMY YTO €CJIA Bbl HAYHETE IyTaTh CUMBOJIBI U3

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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[TOCJIeIOBATEILHOCTE ¢ peajlbHO BBOIUMBIMU I10JIb30BaTE/IEM, TO TOJIhb-
30BaTeNIb Ha BaC OOUIUTCS.

B pemakrtupoBaHuUM CTPOKM OIWH U3 XUTPHIX MOMEHTOB HACTYyIIa-
€T, KOrja IMOJIb30BaTe/b JO0DABISIET W yaajaseT CUMBOJLI He B KOHIE, a
re-HuOyIb B CEpeUHE; TOTIa OCTATOK CTPOKHU IIPUXOAUTCH «IIEPEPUCO-
BBIBATH», & IIPU YIAJE€HUU CUMBOJIOB €III€ U CJIEIUTh, YTOOBI I10CJIe CTPOKH
OBLIIO BBIJIAHO HYXKHOE KOJIMYECTBO MPOOEJIOB, YTOOBI 3aTeperb CUMBO-
JIBI, «yexaBinuey BjieBo. IIpocTo Oynbre K 3TOMY IOTOBBI, BCE 3TO HE TaK
CJTOXKHO.

5.37. IIpornieaypa «jemMoHu3anumny moApobHo onmcana B §5.4.5, HO Ha
BCSIKUI CJIydail HAIIOMHUM, 9TO ITOJTHOIEHHBIN TeMOH 00s3aH 3aKPBITh
CBOU CTaHIapTHBIE TIOTOKM, OTKPBIB BMeCcTO HuX /dev/null, yiiTu B OT-
JeJIbHBINA ceaHC, OTKa3aBIINCh OT YIIPABJIAIONIEr0 TepMHUHAJA, 3aTeM Ile-
pecTaTh OBITH JIMIEPOM STOTO CEAHCa, M 00s3aTe/IbHO CMEHUTh TEeKYIINH
KaTaJIOI' Ha KOPHEBOil.

6.02. ®opmasIbHO TOBOPS, JIJISI ITOTO HY2KHO HAITUCATH CTOJHLKO €71~
HUII, KAKOBa, JIJINHA [pedUKCca, 3aTeM JOIMUCATh CTOJIBKO HYJIEeH, ITOOBI
BCET0O Pas3psioB CTAJIO 32, MOJEJUTh UX Ha OafThI M0 8 OUT U KarKIblii
GaiiT mepeBecTr B JECATUIHOE IpecTaBieHne. B neficTBurensHOCTH CH-
CaJIMUHBI TaK HUKOI/IA HE JIEJIAIOT, OHU [IPOCTO IIOMHST, BO-IIEPBBIX, UTO
upedurcsl /8, /16 u /24 3akaHuuBaIOTCA Ha IpaHuie Gaiita (Tak 4TO
3aIlUCh MACKM COCTOUT U3 4uces 255 u 0), a BO-BTOPBIX, KaK [IPABUIIO,
[TOMHSIT YHCJIA, TOJIyYAIOIINeCs IPU BEIYUTAHUN CTEIIeHN JBOWKM u3 256:
254, 252, 248, 240, 224, 192 u 128. DTO MO3BOJIAET EPEBOIUTD JJIIMHY
npecdurca B GOpMy MacKh TOACETH W OOpAaTHO B yMme, He mpuberas K
Pa3I0KEeHNI0 Ha OUTHI.

6.04. Eciu me momyvyaeTcs nHatwe, MOXKHO HAYATD C <IIOJCETHY U3 O
Horo xocra (upedukc /32), aapec ceru OyueT COBIAJATH C MCXOIHBIM;
3aTeM 3alucaTh Bce OUTHI aJipeca B JBOMYHON (OpMe U 110 Mepe yMeHb-
[IEHUsI JJIUHBI IIPedUuKCca IPUHYINTEBHO COPAChIBATH B HOJIb 110 OIIHOMY
6uTy cripaBa, a pe3yJibTaT MEPEBOINTh OOPATHO B IECSITUIHYIO CHCTEMY.
O6paruTe BHIMAaHUE, ITO HA KAXKJIOM IIare MEHsIeTCS TOJIBKO OJINH OaiiT,
TaK 9TO IEPEBOJIUTH B JIECATUIKY HYXKHO TOJIHKO €ro, OCTAJbHbIE OANTHI
MOXKHO KaXKJplil pa3 OpaTh U3 IPEeIbIIAYIIETrO aIpeca.

6.09. /locTaTOYHO BCIIOMHUTDH, YTO CTAHIAPTHBIN BBOI WMEET Ie-
ckpurrrop 0; J1ajiee BHI3bIBAEM select U CMOTPHUM, YTO IPOU3OUIET PAHb-
Ie — II0JIb30BATEJbCKNANM BBOJ, WJIM HCTeUYeHHEe OTBEJEHHOI'0 BPEMEHU.
IIpounTaTs nMs MoxkHO 00BIYHBIM fgets. PopMaIbHO 9TO HE OYEHDb XOPO-
110, BeJIb IIOJIb30BATENb IIPU KEJIAHUU MOXKET BBECTHU TOJIKO YaCTh MMe-
HH, HazKaB Ctrl-D nmocpeay CTPOKH, U JaJIbIe yKe JyMaTh HaJl OCTATKOM
MMEHU CKOJIBKO eMy B TOJIOBY B3OpeéT — Hamt fgets OyeT ero npuiiex-
HO 2KJIaTh; HO B peaJIbHOIl »KU3HU II0JIb30BaTe/IN TaK He JIeJIaloT, eCJu XKe
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KTO U ¢JesaeT — OyJeT caM BUHOBAT; 3aIUTUTLCA OT JAeHCTBUil TIO/TB30-
BaTeJIsl 3/1eCh BCE PABHO HEJIb3sl, OH BEJlb MOXKET BOODIIE MPUOCTAHOBUTH
nporpamMy, Hazkas Ctrl-Z.

6.10. /Ina HagaJia CTOMT OTKa3aThCs OT BBOJA CpelIcTBaMu Oub-
JINOTEKU U YUATATh CTAHIAPTHBI TOTOK BBI30BOM read; IOCJE ITOTO
yKe HIHYTO He IOMEIIAeT PACCMATPUBATEH MOCTYIJIEHNE MOJIb30BATE b
CKOT'O BBOJIa, CUTHAJIBI U UCTEYCHNE BPEMEHHOIO MHTEPBAJIa KaK TPU BU-
Jla cOOBITHII — MMEHHO TakK, KaK 3TO IIPEJIIOJATAeTCS TPHU MOCTPOCHUN
COOBITUIHO-OPUEHTUPOBAHHBIX [IPOrPaMM C IIOMOIIbIO select.

OTMmernM, 9TO Ha CAMOM Jejie BBOJ, MOYKHO IIPOU3BOJIUTH U BBICOKO-
YPOBHEBBIH, HO TYT y2Ke HOSBJISIIOTCS OLPEIEEHHbBIE TOHKOCTH, DOPOTHCS
C KOTOPBIME — JI€JI0 HeOJIAroJapHoe, OCOOEHHO B amot 3aade.

6.11. HamomuauM, uro npu momnbiTke OTKPBITH Kanaa FIFO ¢ siroboro
KOHIIA, €CJIM HAa BTOPOM KOHIIE €I[é HUKOIO HET, BHI30B open OJIOKUpY-
ercs B OXKHUIAHNU TOsABJIeHus napraépa. Hecmoxmno coobpa3urh, 410 —
€CcJiu, KOHEYHO, He IPUHATH Mep IIPOTHB 3TOI0 — JIBA IK3IEMILISIpa Ha-
et TporpaMMbl OJIANOTIONYIHO 3a0JIOKUPYIOTCS Ha, TIOMBITKAX OTKPHITH
[IEePBBII U3 JABYX KaHAJOB. PemuTh mpobjieMy OYeHb MIPOCTO: MEPBBIN U3
JIBYX BBI30BOB open (HO He obal) menars ¢ daarom 0_NONBLOCK.

Kak wuzBectHo, cucrema mo-pa3sHOMYy pearupyer Ha MIOIBITKY HEOJIO-
KUpYoIero orkpbitus kanaja FIFO Ha yreHne wim 3aluch Ipu OTCYT-
CTBUU HApTHEPA: HOINBITKA OTKPBITh KAHAJ Ha YTeHue Oy/eT YCIIENIHO,
TOIJIA KaK TOIBITKA OTKPBITh €r0 Ha 3allUCh [IPUBEJET K OIMMOKe — BbI-
30B open BEpHET -1, a B IepeMeHHOI errno okaxkeTcs 3HadeHrne ENXIO.
CutetoBaresibHO, HePBbIM (U B HEOJIOKUPYIOMIEM PEXKUME) HPUIETCS OT-
KPBIBaTh KaHAJI, U3 KOTOPOr'0 MbI cobHpaeMcst 4nTaTh. 1locsie 9T0ro Mmox-
HO (y»Ke B 0OBIYHOM pekuMme, 6e3 urara 0_NONBLOCK) OTKPBITH BTODOIi
KaHaJ Ha 3alliCh; Ha 3TOM BBI30BE 3a0JIOKHPYETCSA TOJIBKO TOT IIPOIIECC,
KOTODBIi OKaXKeTCsl 3aIyIIeH PaHbIIe, X TOJIBKO JI0 TeX IOP, IOKa BTOPOit
MIPOIIEeCC He HATHET CBOIO PAbOTy — & OH HAYHET €€ C OTKPBITUS TOTO YKe
KaHaJja Ha YTEeHHEe, TEM CAaMbIM Pa30JIOKUPYET IEPBBIN IIPOIIECC.

[Tocite oTKpBITHST 000UX (HAMTOB CeTyeT OPraHN30BATH OECKOHETHDIH
UK ¢ select’oM, ncciieryst TOTOBHOCTD K YTEHUIO TEX JBYX ITOTOKOB, U3
KOTODPBIX B IPOrpaMMe YUTAIOTCS JIAHHBIE, TO €CTh CTAHIAPTHOTO IMTOTOKA
BBoJa (aeckpunrop 0) um Toro (ailyia, KOTOPLI B KOMAHIHON CTPOKE
YKa3aH MEPBLIM.

6.12. Opranuzamnust paborsl ¢ TCP-kinenTaMu Ha OCHOBE BBI30Ba
select mompobuo omucana B §6.4.4. Ilpn HACTyILUIEHUH TOTOBHOCTH IIO
YTEHUIO HA OJIHOM M3 KJIMEHTCKUX COKETOB CJIEJIyeT BBIMOJIHUTH UTEHUE
6JIOKa JTaHHBIX BBI30BOM read WM recv, 0Ds3aTeNbHO COXPAHUB [JIU-
Hy IIPOYUTAHHOTO 6JI0Ka (3HAYEHMe, BO3BPAIIEHHOE BBI30BOM UTEHUsI) B
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[IeJIOYUCJICHHON IIepeMEeHHOI; ecyId 3TO 3HadeHue — 0, COKET CJleayeT 3a-
KPBITh, & CeaHC pabOThl C JAHHBIM KJIMEHTOM CUYUTATh 3aBEPIIEHHBIM U
HCKJIIOYNATH W3 CIUCKA AKTUBHBIX. Kcm mpounTan OJIOK HEHYJIEBO JJTu-
Hbl, ero (pa3yMeercs, TOJIBKO Ty 4acTh Oydepa, KOTopas IPOYMTAHA)
clle/lyeT TPOCMOTPETh B ITUKJE W Ha KaXKIbIit OaiiT, paBHBI CHMBOJIY
repeBo/ia CTPOKK ’\n’, oTpearnpoBaTh OTIPABKON KJIUEHTY COOOITEHUs
"0k\n" JUIMHOW TPU CUMBOJIA. | OTOBHOCTH COKETa HA 3aIUCh B ITOM 3a-
Jade MOXKHO He OTCJIE?KABATh.

6.13. Bo Bcex momoOHBIX 3aja9ax HEOOXOIMMO IIOMHHUTH, YTO IIOTO-
KOBBIE COKETHI TapaHTUPYIOT COXPAHEHWE IOCIe0BATELHOCTH epeia-
BaeMbIX JIAHHBIX, HO HHUKOMM OOpPA30M HE T'DAHUI] OTJEJIBHBIX <IIOCHI-
JIOK». JlamHble, OTHIpABJIEHHBIE B COKET, HA JPYrOil €ro KOHEI[ MOIYT
OPUUTH HAPE3AHHBIMU B IPOU3BOJIBHYIO <«JIAIIIY», a MOLYT, HAIIPOTUB,
«CKJIEUTBCSI» ; TAK, €CJIU Ha OJHOM KOHIIE B COKET OBbLIM 3allMCaHbl CTPO-
K "11111111\n", "22222222\n" u "33333333\n", Kak/1as OTIEJIbHBIM
BBI30BOM Write myin send, TO Ha IIPOTHUBOIIOJJIOXKHOM KOHIIE, BO3MOXKHO,
MepBbIit BHI30B read BepHET cTpoKy "111", BTOpoit — 9TO-HHOYIHL BPO-
ge "11111\n22", Tpermit — "2222", a 4eTBEpTHIH — "22\n33333333\n"
BropoueM, ¢ TeM ke yCIEXOM BCE OTIPABJIEHHBIE JaHHBIE (B JAHHOM
ciaydae — Bee 27 0aiiT) MOIYT IPOYUTATLCA U3 COKETa 3a OJuH read,
€CJin, KOHEYHO, XBATUT pa3Mepa IepelaHHONl BbI30BY OOJIACTH TAMSITH.
Jeno ocnoXKHSIETCH eIé W TeM, UTO B «TEIIMIHBIX» YCJIOBHUSX, B KO-
TOPBIX OOBIYHO TECTUPYIOTCS MPOTPAMMBI, CTPOKHU, HAOPAHHBIE II0JIH30-
BarejeM B KJIMEHTCKOI nporpamme (6yap To telnet mim Jiroboil apyroit
TCP-kimeHT), 06bITHO IIPOUNTHIBAIOTCS KayK1asl 38 OJIMH BbI30B, U3PEJIKA
«CKJIEMBAIOTCSI», HO MPAKTUIECKNA HUKOT/Ia HE PAa3pe3ar0TCs; 3TO COBEpP-
IIIEHHO HE IMOBOJ, PACCIADIATHCS, B DOEBBIX YCJIOBUSIX CTPOKA OKAXKETCS
Pa30pBaHHOI Ha JIBE IIOPIIMUA YUTAEMbIX JAHHBIX B CAMbIil HENOAXOMATIAIN
MOMEHT.

Ecim Mb1 paccmarpuBaeM jJaHHBIE, TPUXOJAININE U3 COKeTa, KaK II0-
CJIEJIOBATE/IBHOCTh HEKUX KOMAHJI, Mbl BBIHYKJEHBI IIPEJIIOJIaraTh, ITO
[IpY OYEPETHOM YTEHUH U3 COKETA MbI B JIFOOOH MOMEHT MOXKEM II0JIy IUTh
He BCIO KOMAH/Ty, a TOJIbKO HEKOe €€ HAaJIaJI0, a B bostee 00IIeM Cirydae mpo-
YUTAHHBII U3 COKETa OJIOK MOYKET COJEP?KATH OCTATKU KOMAHIIbI, KOTO-
DPYIO MBI HAYaJIX YUTATh paHee, IUIIOC K STOMY HECKOJIBKO HOBBIX KOMaH]|
u HaJdaJsIo0 cjeaymomeil 3a aumu. CiegmoBaTebHO, HEOOXOAUM HAKOIIM-
TeJbHBIA Oydep, cBOil g KaykJI0ro ceaHca paboThl ¢ KJIHEHTOM —
IIOIIPOCTY TOBOPSI, CKOJIBKO €CTh KJIUEHTCKUX COKETOB, CTOJIBKO JOJIZKHO
OBLITh 1 HAKOIUTEIbHBIX OyhepoB, COKET ¢ 6ydepoM MOKHO 00bETNHATD
B oy CTpYKTypy. Pusamueckn HAKOTMUTENbHDBIN Oydep O0ObIYHO TIpes-
craBJjisieT coOOil MaccuB TUIa char KakKoro-t1o (UMKCHPOBAHHOI'O pasMepa,
nanpumep, 4 KB — HO BO BCIKOM cilydae He MEHbIIE, YeM ITPEJIIToIarae-
MBIl pa3Mep OJHOIO 3AIpPOCa WX KOMAaHJBI; JIydiie Oyier, 9To0bl B Oy-



148 Vkazanusa

dep y Bac MOIJIO IIOMECTUTHLCST HECKOJIBKO 3aIIpocoB. K MaccuBy mosmkHa
[IpUJIAraThCsl IeJIOUNCIeHHAs TIepeMeHHasl, XPaHsIIas 00bEM ITPUHSITHIX
JAHHBIX, B HACTOSIIEE BPeMs HAXOAANUXCs B Oydepe — mpoIre roBops,
pa3mep 3anAMOU 9acTu Baliero maccusa. Hampumep, eciu B 91O mepe-
MEHHOM HOJIb — 3HA4INT, Oydep mycT. UTeHre MOXKHO BBITOTHSATH IPSIMO
B CBOOOJIHYIO 9acTh Oydepa; HaIpuUMep, eC/Ii B BaIlleil MporpaMMe KaxK-
JIOMY aKTUBHOMY CEaHCY COOTBETCTBYET CTPYKTYDPKa BPOJIE CJIE/IYIOIIEH:

enum { buffer_size = 4096 };
struct client_session {

int sd; /* mecRpumTOp coreTa */
char buf [buffer_size]; /* 6ydpep */
int bd; /* Koum-BO HJaHHHX B Gybepe */

};

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

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

/* KoHer ¢aiina; obpaboTka 3aBeplleHUs ceaHca */
} else {

p->bd += res;

/* obpaboTka KoMaHn u3 bybepa */

}

Tlocse urenus, yoeuBIIUCH, YTO CUTYyaIus «KOHEIT dailjiay MoKa He BO3-
HUKJIA, Hy?KHO OTPA3UTh (DAKT YCHEITHOTO YTEHUsS JTaHHBIX B IOJIE, XPa-
HAIIEM TEKYIIee KOJTUIECTBO TaHHbIX B Oydepe, 1 TPOaHAIN3UPOBATE CO-
JnepkuMoe Oydepa Ha MpeaIMeT HAJUYIUS B HEM 3aKOHYEHHOW KOMAH/IbI.
B Hamem cirydae gocTaTOYHO TPOCMOTPETH IepBbie bd 3jieMeHTOB Oyde-
pa B IIOMCKAX CHUMBOJIA IIepeBoja CTPOKU. Ec/in 3aKOHYeHHAasT KOMAH/a B
6ydepe ecTb, €€ ciemyer 00padOTATh U U3bATH U3 Oydepa, [Jjist 9ero mpu-
JéTcs ocrasliuecd (1ocsie 3Toii KoMaH(bl) baiiTol Oydepa, eciu TakoBble
€CTb, CABUHYTH B €r0 HA4aJo (ec/id JIeHb IHCATH 9TO BPYYHYIO, MOXK-
HO BOCIOJIb30BaTbcsd (byHKIMEl memmove), a 110Jie KOJINYeCTBa JAHHBIX
(B HameM ciydae bd) Ha JUIMHY U3bATON KOMAHJIBI YMEHBIIUTE. Y UTUTE,
9TO KOMaH, B Oydepe MOXKeT ObITh HECKOJIBKO, TaK UTO MOCJIEI0BATE b
HOCTDb AHAJIN3a, BBHIIOJHEHUS U M3bATUsT KOMAHJIBI CJIE/IyeT BBIIOJIHITH
B IIUKJIE, U3 KOTOPOI'O MOXKHO BBIITH, KOIJIa OYepeHOU 3aKOHYECHHOIR
KOMaH/Ibl B Oydepe He okarKercs (B HallleM cjlydae — He Hafiércs HU
OJIHOTO TIEPEBOJIa CTPOKM); CIOJIa BXOJUT U Cirydail, Korja 6ydep nycr.

st popMUpOBaHUS TEKCTOBBIX OTBETOB, OTIPABJISIEMBIX KJIUEHTY,
ouenb yjobna yukiusa sprintf, cm. §4.4.6.
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7.03. OueBUHO, YTO, €CJIM KAKOE-TO PA3JIUUNE MEXKJIy BEPCUAME U
BO3HHUKHET, TO TOJILKO OJIarojiapsi TOMy, 9TO OJUH U3 IPOIECCOB Oy1erT
IpepBaH MEXKJy ITUMH JIByMs CTPOKaMu (B IPOTUBHOM CJydae UX Me-
pEeCcTaHOBKa He IMOMeHsIa Obl OYKBAJIHLHO HUYETO, UX BOODITE MOXKHO ObI-
J10 OBI paccMaTpUBaTh Kak oo geiicrsue). IlonbiTaliTech HalTH TAKyIO
IIOCJIEIOBATEILHOCTD BBINIOJIHEHUSI CTPOK M3 IIPOLELyp enter_section
000MX TIPOIECCOB, YTO B UTOI'€ OHU OKAXKYTCS B KPUTHUIECKUX CEKIIUSIX
OJIHOBPEMEHHO.

8.03. 31ech CTOUT IPUIOMHUTE, UTO HaMsATh, 3aTpeOOBaHHAA O] KYy-
4y, HUKOIJa HE BO3BPAIIAETCH ONEPAIMOHHOMN cucTeMe (10 3aBepIIeHust
IPOrPAMMBI ).

10.01. XpaHuTh B 00bEKTE HY2KHO TOJHKO YUC0 [N ; BOCIIOIB3YyHTECH
IIeperpy3Koil oneparyu NHIEKCUPOBAHUSI.

10.02. XpaHnute B 00beKTE IEJI0€ UYHUCJIO, HAaYAJIbHOE 3HAYEHHE 3a-
JaBaiiTe mapaMeTpoM KOHCTPYKTODA, Ollepalus += JJOJKHa UMETh ecTe-
CTBEHHBIT CMBICJI.

10.03. Xpanurte B 00bEKTE II€JI0€ YUCIIO, IO YMOJIYAHUIO PAaBHOE HY-
JIIO, & UPHU KOIMPOBAHUU yCTAHABIMBAEMOE Ha €JIUHUILy OOJIbINE, YeM B
OPHUTMHAJIBHOM OOBEKTE.

10.04. 31ech JOCTATOYHO OIUCATH B MIPUBATHON YacTH KJIacca HACTO-
AMNA MACCHUB; OTIEPAIS MHICKCUPOBAHUS JOIKHA N3BJIEKATH 00a TUCTIA
73 TIEPEIAHHOTO e 00beKTa Kaacca I, yMEeHBITATh UX 00a Ha €INHUILY U
BO3BpAIllaTh CChLIKY Ha 3JIEMEHT BHYTPEHHETO MaCCUBA C ITOJIYYEHHBIMU
WHJICKCAMU.

10.05. 3ech nepBasi oneparusi HHISKCUPOBAHUS JTOJIZKHA (hOPMUPO-
BaThb W BO3BPAIATb O0OBEKT HEKOTOPOTO MPOMEKYTOUIHOTO KJIacca, Xpa-
HsImero (B CBOMX IIOJISAX) yKa3aresb Ha OOBEKT Kiacca M M 3HadYeHue
[IEPBOI0 WHJEKCA; JJIsi HErO JOJKHA OBIThH IeperpyKeHa Olepars HH-
JIEKCUPOBAHNsI, BO3BPAINAIOIIAS CCBUIKY HA HYXKHBIN 3JIEMEHT MaCCHBA
B peasmsanuu Kjacca M (Toro oGbekTa, HA KOTODPBI yKa3blBA€T COXPa-
HEHHBIN yKas3aTesb). AHAJOTMYHAS TEXHUKA IPUMEHSIETCS B IIPHMEpE,
pasobpanroMm B §10.4.25.

10.06. Cwm. ykazanus K 3ajgade 10.05; 31ech B IPOMEXKYTOTHOM 00b-
€KTe JIOCTATOYHO XPAHUTH TOJIHKO UUCJIO, TIOCTYKUBITIEE aPTyMEHTOM JIJIsT
IIepBO#l ONepaIuy UHIEKCUPOBAHUSI.

10.15. TlockonbKYy THI IIepeMEHHBIX He 3aJaH, HICHTH(MUKATOD
swap3 JIOJI)KEH BBOJINTHCS KaK HMMs IMabIoHa (DYHKINHU; MIPU HCIOJIb-
30BAHUM TAKOIO IMabJIOHA, KAK U3BECTHO, YKa3aHWe KOHKPETHOI'O THIIa
He 00s3aTeIbHO, TOCKOJbKY KOMIIHJISTOD BBIBEJET €ro M3 TUIOB (hak-
THYecKuX mapaMerpoB. CaMu mapaMeTphl JO0JKHBI, €CTECTBEHHO, UMETh
CCBLJIOYHBII THII.
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11.01. Pemuts 3Ty 337a4y OyAeT TpoIe, eCau cpaldy Ke HaIlucaTh
BCIIOMOTATEIbHYI0 (DYHKIIUIO, IOy Yatonlyto dea napamerpa — K u N —
7 CTPOIOIIYIO CIHUCOK udmces oT K mgo N.

11.08. Pemrenne 5Toit 38191 BO3MOXKHO OJIaroaps 3aMbKaGHUAM,
KoTOpBIe ToApobHO paccmorpensbl B §11.1.9. ObpaTure BHUMaHME HA TIPU-
Mep, B KOTOPOM CO3JAl0TCs (DYHKINK seq-next U seq-reset; MPUHITHI
DEeIIeHusT ITOH 3a7]a91 TOT K€, TOJBKO HYKHO He OIPEIeJIsITh NMEHOBAH-
oy ¢yakimio ¢gopmoit defun, Kak B mpuMepe, a CO3/1aBATh OE3bIMIH-
Hy0 QYHKIMIO — ¢ nmomoinbio #° (Lambda B Common Lisp, a B Scheme —
BeruncyienneM lambda-dopMer.

11.09. CozzaiiTe JJOKAJIBHYIO IIEPEMEHHYIO C ITOMOIIBIO let, 3a/1aB eit
B KavecTBe HAYAJILHOIO 3HAYEHUs IIYCTOM CIUCOK. Be3biMsiHHAs DyHK-
[usl, KOTOPYIO BB Iepeajure QyHKIMOHALY mapcar (Ujiy map), JOJIK-
Ha, UCIOJIb3Ys setq (coorBercTBeHHO set! st Scheme), mobaBurh cBoi
apryMeHT K CHHUCKY, CBA3aAHHOMY C Ballleil JIOKAJIbHOU II€pEeMEHHOM.

11.12. IIporre Bcero 6ymeT BOCIOIB30BATHCA aaropuTMoM JlefikeTphl
J71s1 TIEPEBOJIA BBIPAYKEHNU B MTOIBCKYIO MHBEPCHYIO 3aIIHCh, IOy IeHHYIO
3aINCh TPOUHTEPIPETHPOBaTh. AsiropurM JIeHKCTpHI OIMMCaH B YacTH,
ITOCBSIIIEHHO acceMbJiepy, cM. T. 1, §3.8.4.

11.17. TIporre Bcero BHIOpPATh B KadecTBe 0Da3mca PEKypCUu Caytaii,
Korya Elem siBjseTcs mepBbIM 3jeMeHToM Res. PekypcuBHBIN mepexon,
3JeCh — cJydail, Kkorja nepsble 3jeMeHThl List u Elem cosmaparor, a
«xBocT» Res mnosyden nobasienneM Elem B «xBocT» crucka List.

11.20. B posm 6as3uca ciemayer BbIOpATH IIyCTOH CIMCOK, €ro €JIUH-
CTBEHHAs IepecTaHOBKa — 3TO OH caM. s cirydasi, KOorja CIHCOK He
IIyCT, OJUH W3 IPOCTEHINNX BaAPUAHTOB — IIOJYYUTHb IIEPECTAHOBKY €ro
XBOCTa U B HeE (B IIPOM3BOJIbHYIO [O3WIUIO) BCTABUTH T'OJIOBY, HAIIPH-
Mep, C IIOMOIIBI0 ins_one (cM.3amaqdy 11.17).

11.27. 31ech CTOUT MPUIOMHUTD, UTO 3AIATAsT — ITO KOHCMPYKMOP
Kopmesrceti, IPUIEM KOPTEXK W3 OJIHOTO IJIEMEHTa — ITO TO K€ CaMoe,
9TO M IPOCTO CAM ITOT JIEMEHT, & CKOOKU Ipu (POPMUPOBAHUU KOPTe-
2Keil BBINOJIHAIOT TY K€ POJIb, YTO U B JIDYT'UX BBIPAKEHUSAX — MEHSIOT
110CJIeJOBATEIbHOCTh ITPUMEHEHHS] OIlePAInii.

11.32. [TomuuTe, uTO Baria QYHKINS JT0J2KHA OBITH (DYHKIMENH 00HO-
20 apryMenTa (B JAHHOM CJIydae 9TO OyIeT KOJMYIECTBO 3JIEMEHTOB, KOTO-
pbl€ HY?KHO OTOPOCUTD ), & BO3BPAIATH OHA JOJIKHA (BYHKUUI0, TPUHIMA-
IOIYIO CIIUCOK (MCXOZHBIN) U BO3BPAIIAIONLYIO CIHCOK (y2Ke 6e3 cooTBer-
CTBYIOIETr0 KOJIMYECTBA MePBbIX jeMeHToB). [l nmocrpoenust obbexkTa
«dYHKIUSA, KOTOPad...» CJIEAYeT UCIOIb30BATD JIAMO/a-BbIPpaKeHUs.

12.07. Ilpu permennn mog00HBIX 33739 MOYKHO YCMOTPETH OIpejIe-
JIEHHOE HEey00CTBO B TOM, 4TO IIpoJior HEBO3MOXKHO 3aCTaBUTH YUTO-TO
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reyaTarTh Ha 06pamHoMm XOJie IONCKa ¢ BO3BPATAMU: BBIBOJL IIPEJICTABIISIET
coboii 11060uHbI 3hMEKT BCTPOEHHBIX NIPEANKATOB (IIPOIEIYD), U TOT
1000IHBIH IDHEKT MPOSIBIAETCsI, KOTJA TPOIEIypPa BBI3bIBAETCS OOBIU-
HBIM CIIOCOOOM, TO €CTh B XOZ€ IOCJIEOBATEILHOIO BBHIUNCICHUS Ieseit
B IPEJJIOXKEHUN. DTO, HA MEPBBI B3IVISAI, MENIAeT BbIIaBaTh WHMOPMa-
oy 00 OTMeHe IIOCJEJHUX PACCMATPUBAEMBIX IO3UIUN U BO3BpaTe K
PACCMOTPEHHIO JPYTUX BapPUAHTOB, HAYUHAIONIUXCA € 00JIee KOPOTKOTO
HEeJIOCTPOeHHOro MapiipyTa. IIpobiema, o/iHAKO, PelIaeTcs OYeHb IIPO-
CTO: BMECTE C KOODJAMHATAMH OYePe/IHON pacCMaTpUBaeMO# KJIeTKHU CJie-
JlyeT BBIIABATDL HOMEP DTOI KJIETKU B COCTaBe TeKyIlero MapumpyTa (Ha-
npuMep, BbLJIaHHAd CTPOKa «13 5 4» MOxKeT o3HadyarTb, YTO B TEKYIIEeM
MaplIpyTe B KadecTBe 13-T0 3j1eMeHTa paccMaTpPHUBAETCs KJIETKa ¢ KOOp-
guaataMu 5,4). YMeHbIIeHre HOMEPa B CPABHEHUU C IPEIBIILYIIUM Bbl-
JAHHBIM KakK pa3 u Oy/eT 03HAYATD, 9TO OJWH WU HECKOJIHKO ITOC/IEIHIX
3JIEMEHTOB MapIIPyTa IPUIIIOCH OTKATUTD: HAIIPUMED, €CJIA B KaKOH-TO
MOMEHT IIporpaMMa BbLlIaJia «25 2 7», a cpady II0CJIe 3TOro — «22 6 8y,
3TO cJieflyeT IIOHUMAaTh TaK, UTO IIOCJEeJHIE YeThIpe dJIeMeHTa TeKYIIero
MapIIpyTa IPHUILIOCh BBIOPOCUTH, OCTABUB TOJIBLKO IepBble 21 M3 HUX,
a B KadeCcTBe HOBOT'O 3JIEMEHTa C HOMEPOM 22 Tellepb pacCMaTpPUBAETCs
KJIETKa ¢ KoopauHaTtaMmu 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 UCIHOJb3yeT aOCOIOTHBIN
MyTDh JJIsT YCTAHOBKU TEKYIIEH AUPEKTOPHUHU, TaK ITO 3PpdeKT oT Heé n
TIOCTIETYIONNX KOMAaH cd HUKAK He 3aBUCUT OT TOTO, KaKas JTUPEKTOPUS
6bu1a Tekyeil 1o sToro. 1.06. a) Biaesen; MOXKeT YUTATh, 3aIIUCHIBATH
U WCIOJHATb, OCTAJbHBIE ITOJb30BATEJN CHCTEMBbI HE MOTYT HHYETO;
b) Baazenen u rpymnna (31ech M jajee IOJ «IPYIIONR» IIOHAMAIOT-
cs TIOIb30BATENM, BXOIAIINE B TPYIIIY, KOTOpas YCTAHOBJIECHA JJIs
paccmarpuBaemoro daitia) Moryr u3 dailia durarb, GOJIbIIE HUKTO
HUYEro JiejlaTh He MOYKET; C) BJaJiesiel] MOXKeT YUTATh W UCIOJHSTD, BCE
OCTAJIbHBIE — TOJIBKO UCHOJIHATH; d) BJajesern u IpyIia MOTYT YATaTh

U 3alUChIBaTh, 0OJIbIIE HUKTO HUYErO0 HE MOKET; €) BJIaJIeJIEl, MOYKET
YUTATH U 3AIUCHIBATDH, BCE OCTAJBbHBIE — TOJBKO YUTATh; ) BCE MOJIB30-
BaTeM MOIYT YUTATh U UCHOJIHATL. 1.07. a) Biajeser daiiia MOXKeT ero
9UTATh, 3AIUCHIBATH B HETO U 3AIyCKATH (Dailjl Ha MCIIOJHEHHUE; OCTA b=
HbBIE II0JIL30BATEIN MOTYT TOJBKO 3aIlyCKaTh HA WCIIOJTHEHUE, IIPU 3TOM
3amyineHHag (3amucandas B (paitie) mporpamMMa OyaeT BBIIOJHATHCT €
upaBamMu Biajesblna daitia; b) Biagesen MOXKeT YHTATh, 3AIUCHIBATH
7 3aIlyCKaTh, TPyNIla — YNUTATh U 3aIyCKaTh, BCE OCTAJIbHBIE — TOJBKO
3aIyCcKaTh; WCIOJHEHNE OyIeT MPOUCXOAWTL C TpaBaMU BIAJAETbIA U
IPYIIIbI, YCTAHOBJIEHHOW st pailyia; ¢) Biajeer; W TPyIIa MOLYT
qutaTh Gaill M 3alyCKaThb €ro, WCIOJHEeHHe Oy/IeT MTPOUCXOIUTb C
[paBaMU I0JIb30BATE/Isl, 3AIlyCTUBIIEro (pailyi, HO C MpaBaMU TPYIIIIbI,
yKazaHHOI Jyia aiiia (a He JJId 110JIb30BaTe s, KOTOPDI ero 3amyCcTiI).
1.08. a) BiIajiesen MOXKeT JIJIaTh C AUPEKTOPHUEI 4TO YIOIHO, OCTAJIbHbBIE
[OJIH30BATEIM — HUYEro; b) Biiajiesien; MOXKeT BCE, OCTAJIbHBIE [OJIb30Ba-
TeJIU MOTYT BOCIIOJIb30BATbC (PailyloM U3 JUPEKTOPUM B COOTBETCTBUU
C IIpaBaM# Ha HET0, HO TOJBKO €CJIM 3HAIOT €ro UMs, TOCKOJIbKY YUTaTh
COJIEPKUMOE JUpeKTopur (COGCTBEHHO IOBOPsi, uMeHa (hailjioB) HUKOMY,
KPOMe BJIAJIEJIbIIA, HE [O3BOJICHO; C) BJIAJIEJIEN] MOYKET BCE, II0JIb30BATE/IN
rPyHIbl MOTYT TOJIyYaTh JIMCTHHT JUPEKTOPUUA U IOJIB30BATHCA €€
COJIEP2KUMBIM B COOTBETCTBHUU C TIPABAMU Ha 3TU (aAMJIbI, HO HE MOTYT
U3MEHATh CaMy JUPEKTOPHUIO, TO €CTh II€PEMMEHOBBIBATH U YIAAJATH
daitsibl u3 HeE; OCTAIbHBIE TIOJIB30BATEIN MOTYT MOJIB30BaTHCsT (baitiamMu
U3 JIMPEKTOPHUU DU YCJIOBUU, YTO 3HAIOT UX MMeHa; d) BJaJeJien MOKeT
BCE, BCEe OCTAJIbHBIE TIOJH30BATEIN MOTYT CO3/aBaTh B JUPEKTOPUHA (Daii-
JIbI, UCTIOJIb30BATh UX M JIa’Ke MEPENMEHOBBIBATH /YIAAThb, HO TOJBKO
ecju 3HAIOT WMs pailjia; TakKue MpaBa JOCTYIa OOBIYHO ITPUMEHSIFOTCS,
9TOOBI IPYTHUE TOJb30BATEIN CUCTEMBI MOTJIU <IIOJKJIAIBIBATHY B BAIILy
JAPEKTOPUIO CBOM (pailiibl, HO HE MOTJIH HUYEro CIeaarThb ¢ daiiaMu,
KOTOpbIE <IIOJJIOKHUJI» KTO-TO €IE, MOCKOJbKY He 3HAIOT UMEH TaKUX
dailos; e) Braesern MOXKET BCE, BCE OCTAJBHBIE TOJB30BATEN MOTYT
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TOJILKO YUTATh MMeHa (hailjioB; 3T0 GeccMbICIeHHAsT KOMOWHAINS, TaK
KaK CIeJIaTh ¢ STUMHU (bailylaMu Ipyrue mM0J1b30BaTeIu HIIero He CMOTYT,
JTayke MMes [paBa Ha 3TU (hailyibl; cieayerT NpuMeHATh jiuoo 0700, eciu
BBI HE XOTUTE HUKOMY IIO3BOJIATD JI€JIATh ITO ObI TO HU OBLIO ¢ daitiamu
B 9TOit aupekTopuu, jaud0 0755, ecium, HAIPOTHUB, XOTHTE IMO3BOJIUTD
BCEM UCHONIB30BaTh 3TU (baitsbr; {) Baajgesen u rpymnmna MOryT y3HaBaTh
uMeHa (ailioB, MepenMeHOBBIBATL MX U Y/IAJIsSITh, HO HE MOTYT HHKAK
sruMn  daiilaMu  BOCIIOJIB30BATHCS; Ta KOMOMHAIS OeCCMbBICIeHHA,
ciexyer mpuMeHsTb 0770, 9TOOBI Pa3pemmTh BJAJEIBIY U TPYyIIIe
ucrosib3oBanne (HalyioB, MX CO3JaHUe, yIAJeHHe U IePerMEHOBAaHUE.
1.09.a) Biajesen; U Tpyla MOIYT CO3[@BaTh B JUpeKTOpun ailyibl
U WCIOJIb30BATh HMEIIIecs: (pailjibl B COOTBETCTBUH C IIpaBaMU Ha
HUX, HO VJaJsTh W I[EPENMEHOBBIBATH CYIIECTBYIOIHE (DAiibl MOTYT
TOJIBKO WX BJIAJIEJIBIIBI; IPOCTENIIas CUTyalusl, B KOTOPOIl TaKWe ITpaBa
TPeOyIOTCS — €CJIM B CHCTEME €CThb OOJIBINON JHUCK [JjIs XPaHEHUS
JIMYHBIX (DafIoB IOJIb30BaTeNel, HO JOCTYI K HEMY CJIEJyeT 1aBaTh
He BCEM; IIPH 9TOM TeX II0JIb30BaTesell, KOTOPBIM <IIOBE3JIO», CJIE/IyeT
BKJIIOYHUTD B CIEIUAJIBLHYIO TPYIIY, KOTOPYIO U MIPOMUCATH JIJIT KOPHEBOU
JUPEKTOPUH JUCKA; b) B IUPEKTOPUHN KTO YLOAHO MOXKET CO31aTh (pail,
HO Ipynmnoi Jjis 3roro (aiiina Oymer mpomnmrcaHa Ta ¥Ke IPYIIIa, KOTOpas
YCTAHOBJIEHA JJIs1 CAMOil JUPEKTOPUM; JOCTYII K hbafiizaM pa3pelrén BceM
B COOTBETCTBHUM C IIpaBaMy Ha caMu Qailjbl, HO II€PEUMEHOBATH WU
yIanTh dailil MOKEeT TOJIBKO €ro BIIAJIEJIeL.

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 =
25,02 4+ C2 +C2 =10+ 10+ 5= 25. 1.22.64 - 14/2 = 448. 1.23.5 - 4 -
3/3/2 = 10. 1.24.5040. 1.25.420. 1.26.625. 1.27.26712. 1.28.301476;
JUIs JiIoOuTe el HyMepOoJIOTHH OTMeTHM, 4T0 CZ,¢ BBINISIUT JOBOJIBLHO
kpacuso: 300700. B obmiem ciaydae, BHUMATEIFHO ITIOCMOTPEB Ha TIEPBbIE
TPH KOJIOHKHU TpeyrosibauKa [lackasis, MOKHO 3aMeTuThb, uro C2 = 142+
...#+(n—1), a rakas cymma, KaK U3BECTHO, COCTABJISIET % Tlocnennee
COOTHOTIIEHIE MOYKHO TIOJTy YT HEOCPeICTBeHHO 13 hopMysst st CK,
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: KaXKJasi JeBATUYHas [udpa COOTBETCTBYET POBHO JIBYM
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tpomaneiM. 1.38.a) - b) 3 4+ I 4 3. = 358 — 388 — 194,

11 3 119 110 53 7

7 7 7 . ) .

¢) 7,23 + 2700 — 0 + 300 = r00 = ore- 1-39.2) 25 D) 25 ¢) 3
d) &£, €) 4. 1.40.a) 0,(0110); b) 0,0(01); c) 0,(101); d) 0,(110001);

e) 0,(1101000101). 1.41. Yucso 333 B ABOMYHOl cHCTEME 3aAIUCHIBACTCS
kak 101001101, rak uro 333 = (((1-2-24+1)-2-2-241)-241)-2-241;
BCETO 3/IeCh KaK pa3 13 omepaHsoB, TO €CTh HY?KHO OTMEPHUTH METP,
YIBOUTD, YJBOUTbH, JOGABUTH METP, YABOHUTH, yIBOUTDL, yJIBOUTHL, H06a-
BHTb METP, YJIBOUThH, JOOGABUTH METD, YBOUTD, YIBOUTh, JOOABUTH METP
— nostyuantes 333. 1.42. Caemyer BBIPa3UTh HY2KHOE KOJTMIECTBO BEPEBKU
B BHUJIE LEJIOr0 ducia (eJUHUIA U3MEDEHHs — MeTD) U ILIePeBeCTH 3TO
YUCJIO B JIBOMYHOE IIPEJICTABIIEHNE; Jlajiee, TIPOCMATPUBAsi YUCIIO CJIeBa
HaIpaBo, J00ABISATL METP BEPEBKHU I KasKJ0H YBUIECHHON eIuHIIKH
W yJBAaUBATh OTMEPEHHYIO BEPEBKY IIPU KAazKJIOM ITEPEXojIe K CJIeIyIoeit
nudpe.

1.43.a) zVy; b) y;¢) x Vy. 1.44.a) x Vy; b) 27; ¢) z VT; d) zy;
e) 1;f) zy; ) TVyY; h) y; i) 1;§) 2y vZ 3. 1.45.a) 1; b) 27; ¢) 0;d) 2 VY.
146. 2=z |l x;zVy=(xly d (@ly;l=ZVvVe=(xlz)Vve =
(zlx)lez=zlals;0=1=xlz a2y =TVY=...d T.]
1.47.7 = z|z; vy = zly = (z[y)|(z]y); 0 = Tz = (z|z)z = (z|z)|lr =
zlzlz; 1=0=zlz|z;urn 1.48.a) z =y; b) 2 &y; c) x > y; d) z | y;
e) r <y.1.49.a) zyzVzyz; b) TyzVTyzVayz. 1.50. Kaxkgas u3 cucrem
UMeeT BCero JiBa PelleHust; st epBoii 91o Habopsr (0,1,0,1,...,0,1) u
(1,0,1,0,...,1,0), ayst BTOPOH — (0,...,0) m (1,...,1). 1.51.10; 256 —
2—-6—-3-10=218.

1.52.a) log, & = log,27 — 3 = 3log, 3 — 3 6ur; b) log, 2 Gur;
c) log, 6% = 3log,6 = 3 + 3log,3 6ur; d) log, ;% = log, % =
2logy3 — 1 6ur. 1.53.2 O6ura. 1.54.1 6ur. 1.55.8 6ur. 1.56.1 Our.
1.57.1og, (8- 7-6) = 4 + log, 21 Gur.

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 Oymger qucio 5. 2.03. 45.
2.04.990. 2.05.a) 10 crpok Hello; b) 19 crpok Good Bye; ¢) 12 crpox
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)
IepeMeHHasl i Ha KaxKJIOi HTepalid IUKJIA paBHA TOMY, CKOALKO pa3
Hanewamara cmpoka; B upuMepe 2.06,c) 3HAUEHWE [IEPEMEHHOI COOT-
BETCTBYET TOMY, CKOJBKO pa3 OCMAA0CH HAIEIATATH CTPOKY; B 3THX
TPEX MprUMepax IepeMeHHas i — JeificTBuTe bHO cuémuyuk. B ocraanb-
HBIX IIPUMEPAX HUYEro BPa3syMUTEJIBHOTO PO TEKyIlee 3HAYEeHNe i CKa-
3aTb HEBO3MOXKHO, TaK 4YTO Ha3bIBaTb eé C“IéTI‘II/IKOM, HO-BI/I):LI/H\/IOIVTy7 HE
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Otser Kk 3agaue 3.04

daaru | mpumep KOMMeHTapuit
Zsoc al | bl

0000 | 01 | 01 | HeoTpHIIATE/IbHBIE C CyMMO# He Gosbine 127

0001 | FF | 02 | omepang ot 128 mo 255 u onepanyg ot 1 o 127, cymma
KOTOPBIX IIPEBOCXOTUT 256

0010 HEB03MOHCHO

0011 | 8F | FO | Ge33HAKOBBIE, OJHO M3 KOTOPBIX TpeBocxoauT 128, a
Jpyroe He MeHbIIe, 4eM 128 mpw 3TOM HX CyMMa He
npesocxoaut 383 (r.e. 256 + 127)

0100 | FO | 01 | orpunareabHOoe U MEHBIIEE IO MOJLYJIIO HEOTPHUIIATEIb-
Hoe (B T.4. -128 + 127)

0101 | FF | 81 | Ge33HakoBbIe, jatoliye B cymme 384 u GoJibIie

0110 | 5F | 6E | mojoxKuTeIbHBIE C CyMMOU oT 128 mo 254

0111 HEBO3MOHCHO

1000 | 00 | 00 | cymma AByX HyJIei

1001 | FE | 02 | cyMMa TOJIOKHTEJIHLHOTO M OTPHUIATEILHOTO, PABHBIX
110 MOTYJTIO

1010 HEB03MOHCHO
1011 | 80 | 80 | 128 4 128
11** HEB03MOIHCHO

crout. 2.08. IIpumep 2.05,e) nepenucars depes for Heb3sl, HOCKOIBKY
[IepeMeHHas UKJIA U3MEHSEeTCs C IIaroM, OTJIUYHBIM OT eIUHHUIb. Bo
BCEX OCTAJbHBIX IPUMEpPaxX B YCIOBUU IPUMEHSIETCS CTPOTrOe HEepaBeH-
CTBO; U3-3a 9TOT0 KOHEYHOE 3HAaUYEeHNe, yKa3blBaeMoe B IukJje for, Oymer
OTJINYATHCA Ha €IWHUIKY OT 3HAYEHWII W3 MCXOJIHBIX MpPUMepoB. Tak,
upumep 2.05,a) npeBpaTuTCs B CeLyommii bparment:

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) 4f4d581¢ = 5197144; b) 99666316 = 10053219; ¢) db5bb6g
= 14375862; d) 7fI55¢c16 = 8385884; e) 55¢95f16 = 5622111; f) 5ed02e16
= 6176814. 3.02.a) £f; SF; b) 00; ZF u CF; c¢) 3d; nukakue; d) le; CF;
e) 81; SF u OF; f) 7b; OF u CF. 3.03.a) fe; SF u CF; b) 2b; CF; ¢) £f; SF u
CF; d) 11; nukakwue; e) 70; OF; f) f4; SF, OF u CF. 3.04. Cm. Tabuuiy.
3.05. Ycranosiiennbiit OF mpu OCTAJIbHBIX COPOIIEHHBIX MOXKHO IIOJIY-
YUTD, BEIYATAS U3 OTPUIATEIBHOTO TUCIA TAKOE MTOJOKATETHHOE, ITOOBI
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pe3ynbTaT OKasaJcs MeHbIme 128, T.e. ero Hejab3s ObLIO MPEeJICTABUTH
BOCHMHUOUTHBIM 3HAKOBBIM IEIbIM (M. 3aga41y 3.03, MyHKT €); yCTaHOB-
JaeHable ogHOBpeMeHHO SF, OF um CF mosy4daloTcst IpU BEIYUTAHAMW U3 JO-
CTATOYHO OOJIBIIOTO ITOJOKUTEIHHOIO TAKOTO OTPUIATE]HHOrO, ITOOBI
pe3ynbrar npesbicui 127 (cM. Tam 2Ke nyHKT f); HOJIyIuTh 0fHOBpEMeH-
Ho ycranosjeHubie ZF u OF npu coObporenaom CF omepamusMu CJIo¥Ke-
HUS W BBIYATAHUS HEBO3MOXKHO, KaK M YCTAHOBJIEHHBIE OJTHOBPEMEHHO
ZF u SF. 3.06.a) $44448; b) $12301230; c) $0defcdefc; d) $23456780;
e) $01234567; f) $3c00; g) $9abc; h) $0ff£f9abc; i) $4567; j) $0£10045;
k) $210798fe; 1) $O£££££F00.

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 frotate 1
%endrep
%endmacro

4.01.a) 53 (kox nubpsr 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;

BrizoB dyukiun Oymer BoIryisgaers Tak: a = get_and_zero (&b) ;.
4.07. OxuH U3 BO3MOXKHBIX (HO JIAJIEKO HE €JIMHCTBEHHBIN) BADUAHT
peltenus: int count_spaces(const char *s)
{

int t = 0;

const char *p;

for(p = s; *p; p++)

if()p == 7 )
t++;
return t;

4.08. PekypcuBHOe pelieHne MOXKeT BBITVISIJIETh, HAIIPUMED, TaK:



K wacrtn 4 159
int count_spaces(const char *s)

{

return *s 7 (s == > > 7 1 : 0) + count_spaces(s + 1) : 0;

OCHOBHOI1 €ro HeJIOCTATOK B TOM, YTO JJjIsl aHAJIU3a KaXKJIO0r0 CUMBOJIA
CTPOKU TIPOU3BOJUTCS BBIZOB (DYHKIIMU U, KAK CJIEJCTBUAE, CTPOUTCSI CTE-
KOBBI (bpeiimM, MMEIOITHil OTHIOIb He HYJIEBYIO JinHy. JlocTaTouHo JIjinH-
Hag ([IOPsiZKa HECKOJIBKUX COTEH KMJIODANT) CTpOKa OOPYNIUT BallLy IIPO-
rpaMMy IO [EPEOJIHEHUIO CTEKA.

4.15. O6a BbIpakeHusi uMeroT Tull double, 3HAYEHUE I[IEPBOIO —
2.5, Broporo — 3.5. 4.16. Tun char, 3nauenune 65 (xoix GyKBbI A).
4.28.a) int (*p)[12]; b) double (*p)[10][2]; ¢) char (*p)[5];
d) char *(*p)[5]; e) struct item *(*p)[3]; f) struct item **p.
4.29.a) void (*p)(O; b) int (*p)(int); c¢) void *(*p) (int);
d) double (*p) (int, comnst charx); e) void (*p) (double (*)[31);
f) double (x(*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 muna int u 6osepawarowas adpec maccusa u3 10
yraszameneld wa int;

typedef int *intptr;
typedef intptr (*int1Optr) [10];
int10ptr f(int);

b) sro onmcanume maccusa: fpvec ecmv maccus u3 15 yxazamenel wa
PYHKUUL, NPUHUMGIOWUE MPYU NAPAMEMPA: MUnNaG int, muna <«yka3a-
meav Ha GYHKYWIO0, NPuHUMGOwWylo int u void* u He 6038pauia0ULYI0
3HAYEHUAS, MuUNa void*; u He so3epaulatowue 3HaveHU;

typedef void (xivfptr) (int, voidx);
typedef void (*f3ptr) (int, ivfptr, voidx);
f£3ptr fpvec[15];

C) 9TO OIIMCAHUe NIEPEMEeHHON — yKasaressi Ha dyHKIuI: repfptr ecmo
YKA3AMEAD NG GYHKEUUI0, NPUHUMAIOWYI0 00UH NAPAMEMP MUNG <YKA30-
meav na dynryuto, npunumarowyto double u gozspawarouyro double »,
U 8036pawaowyro adpec Pyrryuu, npunumarowed double u 6ozspawsa-
roweti double;

typedef double (*d2d_fptr) (double);
d2d_fptr (xrepfptr) (d2d_fptr);

d) sTO ommcaHue IEepeMeHHOII — yKaszareys Ha MaccuB: fvecpos ecmb
YKA3AMEAD MG MACCUB U3 YEeMBPET YKadamereld na GyHryuu, Komopoie
NPUHUMGIOM NGPAMEMP MUNG <YKAZAMEAD WA PYHKUUIO, NPUHUMAIO-
wyro adpec double U He 8036PAWAIOULYI0 3HAMEHUAS, & B036PAWAIOM 1nt;
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typedef void (*fdpv_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];

5.10. Bo3MOXKHBI C/IeIyIONINe YeThIpe BapuaHTa, XOTsI HEKOTOpPbIE U3
HUX MaJIOBEPOSITHBI:

start start start start
parent child parent child
finish finish child parent
child parent finish finish
finish finish finish finish

5.11. Ykazaresb status He HHANMAIU3UPOBAH, TO €CTh BMECTO ajpe-
ca TIepEeMEHHON TUTa int OH COMEPKUT CJAyUdaitHblit Mycop. EanHcTBeH-
HBII TTapaMeTp BbI30Ba wait JI0JI2KEeH MpeJICTaBIATh cOOOi ajipec mepe-
MEHHO# Tuma int, KyJa siipy HaJJIEXKUT 3alKrCaTh WHMOPMAIUIO 006 00-
CTOATEILCTBAX 3aBEPIIEHHsST TTOPOKIEHHOTO IPOIECCa, KOTOPOTO BBI3OB
«JTOKJIAJICH»; U Kyda, CIPAIIUBAETCS, SIIPY 3aMMCHIBATD 9Ty WHMOOpPMA-
IO, eCJIN status «yKa3bIBaeT», KaK I'OBOPIT IIPOI'PAMMUCTBI, «KyJIa-TO
B Adpuky»?

Eciin 661 dyHKIUs wait ObLIa O6UOJIMOTEYHOI, ITporpamMMa, CKOpee
BCEro, «yraJjiay Obl IPU TAKOM OOpAIeHNN K Heli, HO TOCKOJIbKY wait —
9TO CUCTEMHBIN BhI30B, HUKAKOW BUJIMMOI aBapUU HE MPOUBOMIET: siJIPO
[IPOBEPUT BAJIAIHOCTD I[IEPEJAHHOIO €My ajipeca, yOeamTcs, 4To apec
HeBaJINJIEH, U HeMeJ[JIEHHO BEPHET YIIpaBJleHHEe BBI3BABIIEMY IIPOIIECCY;
caM BBI30B IIPDU 3TOM BEPHET CaKpPaMEHTAJbHYIO -1, a 3Ha4YeHHe errno
6yner pasuo KoHcTanTe EFAULT. Ilockosibky B mporpamme BCE 3TO He
npoBepsieTcsd (3HadeHne, BO3BPAIAEMOe BbI30BOM wWait, UrHOpupyercs),
oHa 00 3ToM He y3HaeT. [Ipm 3TOM TOro, YTO OT HEro OXKUIAJIOCH, Wwait
He C/IeJIaeT — OH He CTaHeT HU J[0KUJIAThCH 3aBEPIIEHNs KAaKOIo-HHOYIb
U3 MOPOKJICHHBIX IMPOIECCOB, HU yOUpATh U3 CUCTEMBI IOJIY IUBIIErOCS
30MOU.

Emgé «unTepecnees moydnTCs, €C/in B yKasaresae status cirydaitHo
OKalKeTCsl BAJUIHBIN aJpec HEKOTOPOW o0jiacTh maMATu. B sToMm ciry-
qae (pparMeHT IMPOrpaMMBbl, COAEPIKAINNM BbI30B wait, OymeT paboTarhb
B TOYHOCTH TaK, KaK OT HEro 02KuJ1aJioCb, HO IZIe-TO OKazKyTCsdA HCIIOP-
JeHBbI COBEPIIIEHHO HE OTHOCHAIIUECS K JejIy derbipe baiita. Kak u xorma
9TO MPOABUTCS — IPEAYyTajlaTh HEBO3MOXKHO, KaK U HAfTH B IIporpaMMe
OIIUOKY TAKOTO POJIA.
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UcnpaBuTh <«KOCAK» OYEHb IPOCTO: IMEPEMEHHYIO status ciieayer
OIIMCHIBATH HE KaK yKa3aTesb, a KakK OOBIYHYIO IepeMEHHYIO THIa int
(6e3 Besikoit 3BE3/10UKM!), HyY a BBI30B JleslaTh Tak: wait (&status).

5.14. Hampumep, Tak:

do {
p = wait4(-1, NULL, WNOHANG, NULL);
} while(p > 0);

6.01.B «ip-azmpecax» 198.260.101.15 m 100.200.300.400 mpwu-
CYTCTBYIOT <«Oa#Tbl», MpeBbImalonme 255, Tak YTO 3TO HA CAMOM
Jlejie HUKakue He ip-ajpeca. C ocrajbHBIMU [IPUBEJIEHHBIMU aj[pecaMu
BCE B MOPsiJIKE; XOTsSI HEKOTOPbIE M3 HUX OTHOCITCS K CIEIUAJIbHBIM
00JIACTSM W HE MOTYT HCIIOJIH30BATHCH OOBIYHBIM CIIOCODOM, OHH BCE Ke
aBjsiioTcd  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; h) 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 IIePBbIil IIPOIlecC BLITOJIHUII IIEPBYIO CTPOKY IIPOIE Ly Pbl
enter_section B eé «HoBoM Bapuanre» (who_waits = 0;), mocje |ero
y Hero MCTEK KBaHT BpeMeHHU. [loka IIepBEBIN MPOIECC HAXOMUTCA B Ode-
pe/i Ha BBIIOJHEHNE, BTOPOH IPOIECC JTOOMPAETCs JI0 CBOEH IIPOIIE/Ty-
pbl enter_section, npoxoauT eé BCIO (IIPU ITOM IMKJI OXKUJIAHUS, KAK
MOXKHO JIETKO 3aMETUTh, BBIMOJIHATLCS He OYIET, BeIb MEPBBIi IPOIECC
He yCIleJl 3aHeCTH eJuHUIly B interested[0]) u HauuHaer BblOJHEHNE
KPUTHUYECKOI CEeKINH, IJie y Hero, B CBOIO 04Yepe/ib, UCTeKaeT KBaHT Bpe-
MeHH. MezKIy TeM IIepBBIN IIPOIECC IOJIyYaeT OdYepeTHONU KBAaHT, IIPO-
XOOUT OCTABIIYIOCA YacCTb HPOLEIYyPbl, I 3IeCh IHKJ OXKHANAHUA TOXKE
HE BBINIOJIHAETCH, BeJlb B IIEPEeMEHHYIO who_waits BTODOIl Iporecc yzKe
3aHéc equHUILY. B pesysnbrare 00a mporecca OKa3blBAIOTCS B CBOMX KPU-
TUYECKUX CEKIMAX OJIHOBPEMEHHO.

8.01. Tpwm: read, write u _exit. 8.02. _exit ma Beixoma. 8.03.
free. 8.04. malloc. 8.05. 2048 GaiiT (sucek). 8.06. 32768 (2'°) Gaii.
8.07. 2048 oGaiir.
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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

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 =7y, return t;
y = z; }
z =1t;
}

11.17. ins_one(L, E, [EIL]).

ins_one([HIL], X, [HIR]) :- ins_ome(L, X, R).
11.26.1ist char # char # bool # num.
11.27. KorcrpyKTop Koprexka (3alarasi) — IpaBOaCCOIUATUBEH, T. €. Pa-
6oraeT crpaBa HajeBO; nHade roBops, (x, Yy, 2z, t) ecTb TO XKe camoe,
aro (z, (y, (z, t))).Bupodem, BIo:KeHHBIE KOPTEXKH, TOTOOHBIE TEM,
9TO BO3HHUKJIM B OTBET HA TPETHE U3 BBEJIEHHBIX BBIPAXKEHUN, HUKAKOTO
MIPAKTUIECKOTO CMBICTIA HE UMEIOT M MOTYT IMPUBECTH TOJIHBKO K BO3HUK-
HOBEHWIO JIUIITHEN ITyTaHUIIbI; B TPUBEJIEHHOM MIPUMEPE MbI 3arHAJIA WH-
TEpPIpPeTaTop B yIoJi, HO JIyUIlle TaK He JeIaTb.
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, _) <= [I1;

--- Twist(x :: t1, y :: t2) <= x :: y :: Twist(tl, t2);

11.31.[1, 4, 7, 10, 13, 16, 19, 22, 25, 28]; cuucok 1lst — 3TO
Geckoneunas (1) apudmernyeckas IPOrpeccus ¢ IMEPBbIM 3JIEMEHTOM 1 u
Pa3HOCTHIO 3.
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11.32. 3j1ecb BO3MOXKHBI BADUAHTHI, HAIIPUMED:

dec DropElC : num -> list(alpha) -> list(alpha);
--- DropElC 0 <= \ x => x;
--- DropElC k <=\ [1 => [] | (_ :: tail) => DropElC (k-1) tail;

(manomuum, yro \ B Xoyle o3Ha4aer TO ¥Ke, YTO U CJI0BO lambda).
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