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1 DBsenenue.

Kypc maremaruueckoe mMomeaupoBaHue GU3NIECKUX IPOLECCOB miis IKONMLHUKOB 10-11 kiraccoB BkiOuaeT B
celsI crremyIome pa3nesibl:

1. OcHOBHEIE CBEOEHUs O IEPCOHAIILHOM KOMIIBIOTEPE, HEOOXOAUMEIE IJIsl CAMOCTOSITEIILHON pa3paboTKu mpo-
CTBIX IIPOrPaMM, KOTOPAs BKIIOYAET B Ce0s penakTNPOBAHNE U KOMIIMIISAIIIO UCXOOHBIX TEKCTOB;

2. Nsyuenne s3wixa C, Kak HHCTPYMEHTA ISl pa3pabOTKU IPOrPaAMM;
3. Usyuenue amropurmoB 06pabOTKM TEKCTA U AUHAMUIECKIX CTPYKTYD HAHHBIX;
4. YucneHHble METOOLI TSI PEIIEHNS TPAHCIEHASHTHEIX 1 UG (}HEePEeHINAIBHEIX Y PABHEHNIT;

5. MomenupoBasue ¢pu3nIecKx IPOLECCOB ¢ IOMOIIBI METONOB, N3YYE€HHBIX B pasnere 4.

Hacrosiee mocobue mpencTapiser cOOOI MOnpOOHOE M3JI0XKEHNE MATEPHAIa KAaXKIOTO yPOKa, OHO MOXKET
OBITH MCIIOJIBL30BAHO MJIS CAMOCTOSTEILHOrO U3ydeHus MAHHOro Kypca. CHIumCokK peKOMEeHOyeMOil JINTePATyPhI
IpUBENEH B KOHIIE ITOCOOUS.

2 HauanbHublie CBeleHNA O IIepCOHAJIBbHOM KOMIIBIOTEPE. Pe,I[aKTI/IpO-
BaHNE N1 KOMIINMJIAIINA TEKCTOB.

JI7is yCIeIHoro oCBOEHMsI JAHHOIO Kypca HeoOxomuMmo 00s1amaTh HaBBIKAMH PabOTHL ¢ QailiioBoil 060IOIKOM
Norton Commander. Hamr onelT moka3elBaeT, YTO ydaIllecs MOIYT CAMOCTOSTEILHO IPHOODeCTH NaHHBIN
onsIT, ucnonbiys kuury B. O. @urypuosa IBM PC nns nomb3oBarens.

ITporpaMmma o1t KOMIBIOTEPA IPENCTABIIIET COO0H HAOOP MAIINHHBIX KOMAH, 3alINCAHHEIX B (ailre B 1BOMY-
HoM Buzme. Co3maBaTh IPOrPDAMMEL, HENMOCPEACTBEHHO 3aINCHIBas B (Dailyl JBOMYHOE NPEACTABIEHNE MAINHHBIX
KOMAHII — 3TO O4YeHb TPYIOeMKas paboTa, upeBaTas MHOXeCTBOM ommbox. IlosToMmy OBLIN CO3mAHBI S3BIKI
IPOrPAMMUPOBAHUSL, KOTOPEIE Y€M-TO HATIOMUHAIOT [IPOCTON UeJI0BEYECKUl A3LIK (B OCHOBHOM, AHTJIMICKUN) 1
CHENUAIIEHEIE TPOrPAMMBIL TIEPEBOMYNKY — KOMIWISTOPEL (auri. compiler). KoMnunsaTop unraer TekcT, HAII-
CAHHBIN HA, SI3BIKE OIpOrpaMMupOBaHUA U CO3OAET IIPOrPAMMYy Ha A3BIKE IMMOHATHOM KOMIIBIOTEPY, T. €. Ha A3bIKE
MAIINHHBIX KOMAH].

B maunoM xypce ucnosnb3yercs si3bik nporpammupoBanust C. Taxoil BeIOOp 00yCIIOBIIEH CIIEAYIOMMMY IPU-
UMHAMI:

1. C a3k yHHBepC&J’IbeIﬁ, €r0 MOXHO HCIIOJIB30BATh KaK OJId CUCTEMHOI'O IIPOrPAMMUDOBAHNA, TaK 1 OJIA
HAQYYHBIX U NTHXEHEPHBIX PDACYeTOB.

2. C — oueHb MONYJISPHBIN SI3bIK, HA HEM YK€ HAIlICAHO OFPOMHOE KOJIMYECTBO IPOrPAMM.



3. C — mpoCToil 1 KOMIAKTHEIN SI3BIK, €10 MOXHO U3yYUTh OOCTATOYHO OBICTPO.

4. 3uanue C saBusgercs xoporrelr OCHOBOI mjis m3ydenuss C++ — zHambosiee MOMyJIsSPHOrO sI3BIKA, MOMOEP-
JKUBAOLUIET0 00 BEKTHO-OPNEHTUPOBAHHOE IIPOTPAMMUPOBAHNE — HOBBIHM IIPOTPECCUBHEIN METOH CO3IAHUS
IPOrPaMM.

B mamnoMm xypce ucnonb3oBasicst naker Turbo C 2.0 @upmer Borland. Pacecmorpum Ha kOHKpeTHBIX mpuMe-
pax, YTO HANO COENATH i CO3LAHUS IPOrPAMMEL [IPK MCIOJIBL30BAHUAN YTOrO IAKeTa. BO3MOXHEI ABA [TOIXOIA:
BBI30B KOMITIJIATOPA W3 KOMAHIHON CTPOKH WJIM UCIONB30BAHNE MHTErPUPOBAHHON cpentt paspaborku (MICP).
3mecs Oymer pacCMOTPEH MEPBLIl CIOCO0.

ITpu ncnonb30BaHUM KOMAHIHOR CTPOKM JISI CO3MAHMUS UCXOMHOTO TEKCTA MPOrPAMMEBI HEOOXOOMMO UCIIOb-
30BaTh KAKON-HUOYIb PEOAKTOD TEKCTOB, HAIPUMED, YTO MOXKET OBITh BCTPOeHHEIN penakTop u3 Norton Com-
mander, 160 MHOI O XKEJIAHUIO IPOrPaMMuCTa. JlOmyCcTuM, YTO MCXOOHBIN TEKCT CO3MaH U XPAHUTCS B daiie
filel.c (ucxommeie TeKCTH nporpamm Ha C OPUHATO MOMEINATH B Qailysl ¢ pacmuperusMu . c). Iloce 3Toro
B KOMAHIHOH CTPOKe HEOOXOOUMO HAOPATH CIEOYIOIIYI0 KOMAHMIY:

tcc filel.c

Ecmu npu cosmanuu mporpaMMbl He ObIIM AOMyIEHBI OmmuOKu, TO mosBuTcs daiin filel.exe, KOTOpPEHII co-
IEPXKUT MPOrPaAMMy TOTOBYIO K 3amycky. HO O4eHb 9acTO B MCXOONHOM TeKCTe OmBaroT omuOku. Berperus
onbKy, KOMIUIIATOP BEIBOOUT HA 3KPaH cooOmeHue 0 Herl. OQueHb BAXHO HAYYUTHCS IPABUILHO MOHUMATH
COOOILIEHNS KOMIIMIATOPA U UCIPAaBIATh omnoku. Cnmcox Haubomee pacupOCTPAHEHHEIX COOOIICHN KOMIIUILS-
TOpAa ¢ OOBSICHEHNEM X CMEICIA NpUBEneH B npuioxennn. 1locie ucnpasienns ommbok He0OX0OUMO IOBTOPUTH
KOMITIJISIINIO, CHOBA HAOPaB B KOMAHIHOW CTPOKE

tcc filel.c

KomnunsTop nmpu cBoeit paboTe nCHOIb3yeT KOHGUIypanunoHHBIN (aitn turboc.cfg, HAXOMAMIACI B Ka-
Tanore TC. Ha xomnbiorepe, rae OTIIAXUBAIINCH IPUMEPBI JAHHOIO MOCOOUs, 5TOT Gailsl uMMeeT CIEnyIoIee
comepKaHue:

—-IC:\DOSAPPS\TC\INCLUDE
-LC:\DOSAPPS\TC\LIB

ITepras cTpoka 3Toro daiina 3amaeT My Th K KATAJIOry, IAe XPAHSTCs (HAIBI C pACIIIpeHnsIME . h, BTOpas —
K KaTajory, rae XpaHarcs oubnuorexku (paiiel ¢ pacmuperusmu .1ib). Ha pasHEIX KOMOBIOTEPAX 3TU IIyTH
MOr'yT OBITH PA3IUYHLIMU, HEOOXOOUMO IIPABWILHO 331aTh UX, NHAUE KOMIIMIITOD HE CMOXKeT 00paboTars daiin
C ICXOOHBIM TE€KCTOM U CO3HaTh MIPOTPAMMY.

3 IlIpocreniias nporpaMmma Ha s3bike C.

Paccmorpum mpocreiiryio nporpammy Ha s3bike C. BoT KakOl HCXOMHBIN TEKCT CONEPXKUTC B (aiise:

#include <stdio.h>

main () {
printf ("llpocTeimas nmporpamma Ha C\n");
printf ("Hello World\n");

DO WN -

¥



B sToMm u mocnenyomnmx npuMepax 4mucia, HyMepyoIiue CTPOKY, He HaI0 TOMEIaTh B Gaiil, OHU IPUBENEHE
JINIIb OJ1S1 CCBLIIOK.

Crpoxka 1 Tpebyercs miist TOro, 9ToOLI IPOrpaMMa, MOIJIA BEIBOLUTE TEKCT HA 9KpaH. Takas CTPOKa DOIKHA
IIPUCYTCTBOBATH B Kax ol nporpamme. IIporpamma sa C cocTouT 13 NOAIPOrpaMM WX MOLYJEH, KOTOPbIE Ha-
smBaTCa Gyrkunavu. CymiecTByeT OnHA BHIOETCHHAS QYyHKIMS — 5T0 main (main B mepeBone ¢ aHTJIAICKOTO
O3HA4AeT IJIaBHEIN). Boimenena sTa QyHKIMS TeM, 9YTO ¢ HEe HAUMHAETCS BHINOJHEHUE HporpamMbl. Cyime-
CTBYIOT QYHKIIUU, KOTOPHIE IIOCTABIISIOTCS BMECTE ¢ KOMIMIITOPOM U XPaHITCS B OTKOMIMJIMPOBAHHOM BHUIE B
6ubmmoTekax. Takoil pyHKkIMell, HanpuMep, sBiseTcs printf. MoxHO MOIB30BATHCS UMH B CBOUX IIPOrPAMMAX.
Tesmo mroboit Gyuxumuu orpannanBaeTcs urypubiMu ckobkamu. Ilocne Bb3oBa GyHKIMI HEOOXOOUMO ITOCTABATH
TOYKY C 3aISITOH.

PaccmorpuMm nonpobuee pyuknuio printf. B namHOM mpumepe oHa medaTaeT HA YKPAaHE TEKCT, 3aKITFOUEH-
HEIl MEXIy OBOMHBEIMU KAaBLIYKAMI. \N HEOOXOMMMO AJIS TOTO, YTOOBI HOCIEMYIOMINIT TEKCT BEIBOLWIICS C HOBOIL
CTPOKH, eciu yOpaTh \n, TO Pe3yabTaT paboThl IPOrpaMMEL OyIeT CIIeyIOLIM:

[lpocTeiimas mporpamMa Ha CHello World.
ITonpoGHee o Teme nmamuoro ypoka: KP cTp. 15.
4 Tunsel InepeMeHHbIX 1 apmbmeaneCKMe OEeNCTBU.

1 #include <stdio.h>

2 main ()

3 int a,b,c;

4 float x,y,z;

5 a=5;

6 b=6;

7 c=a+b;

8 printf ("Result of summation %d and %d is %d\n",a,b,c);
9 x=5.1;

10 y=6.2;

11 Z=X*y;

12 printf ("Result of multiplication %f by %f is %f\n",x,y,2z);
13 return 0;
14 %

B sa3rike C uCmonb3yrTCs TEPeMEeHHBIE 1IEI0r0 U BEIIeCTBEHHOrO Tuma. C KaxXmIoil MePeMEeHHON CBI3aHO UM
u 061acTh namsaTu. JJaHHBIE B KOMIBIOTEPE XPAHSITCS B ABOMYHOM Bune. Omus OuT — 9T0 HONB Jub0 eqUHUIA.
Bocemb GuroB cocrapisor Oaitt. Ilepen mcmonb3oBaHumeM BCE IMEPEMEHHBIE NOJKHEI OBITH OOBsIBIIEHBL. s
OOBSBIIEHNUS TIENIBIX MEPEMEHHBIX HCIONb3YeTCs KIII0UEBOe CJIOBO int, BemecTBeHHEIX — float. B crpoke 3
OOBSABIIAIOTCS LIEJIBIE TIEPEMEHHEIE ¢ UMEHAMU &, b, ¢, & B CTPOKe 4 — BEIIECTBEHHLIE C UMEHAMU X, ¥, Z. Llpu
TAKOM OOBABIICHUN IJIs XPAHEHNs NAHHLIX TIEPEMEHHEIX OymeT BHIIENeHa 00/IaCTh MaMITH, U B OAJILHENIEM K
[IepEeMEeHHO MOXHO OyneT o0paInaThbCs o ee uMeHu. KIoueBble CI0BA HEJIb3sl UCIO0JIb30BATH B KAYECTBE UMEH
nepeMeHHbIX. Bce 00bsaBIeHNsT HEOOXOAMMO IOMEINATL B Havase (QYHKIUN, 10 BEI30BOB APYTUX (DYHKIMIA U WC-
HOJIB30BAHMS BEIIOJHIEMEIX ONEPATOPOB (HApUMED, CinoxeHus). I XpaHeHns mesbix mepeMeHHbrx B Turbo
C orBonuTcsa 2 6aiiTa mwu 16 GUTOB, IOITOMY LiefIkle HepeMeHHbIe MOTYT IpUHIMATL 218 pasmmunerx smauvenmit
ot —2'% mo 2'% — 1. BerrecTBeHHEIE TTepeMEHHEIE 3aHIMAOT 4 6afiTa I MOIyT IPUHIMATEL 3HAUCHNS B IIPeIeIax
or £ ~ 10737 o + ~ 1038, Tounkle mpemenbHLIE 3HAMEHMS MOXKHO IOCMOTPeTh B (aitte limits.h. 3amuchk



Buna 3.45e-23 ucnonb3yeTcs OJIsS IPEeNCcTABJIEHUS BELIeCTBEHHOTO 4uciaa 3.45 - 10723, Ilna mpumasus mepe-
MEHHOII ONIPENEIEHHOrO 3HAUEHUS ICIONIb3YEeT s ONepalys IpUCBanBaHus (CTpoKu 5 u 6), HampuMmep, CTPOKa 5
03HAYAET: HAIO INOMECTHUTH YHCIIO 5 B 00IACTb NAMSITHU, BEIOEJIEHHYIO ISl XPAHEHUs mepeMeHHon a. Ham mepe-
MEHHBIMU MOXKHO NPOM3BOOUTHL apudmermueckue neictBus. CTpoka 7 03HAYAET: B3SATH COONEPKUMOE 00IaCTH
[aMsTH, TOe XPAHNTCS IEPEMEHHAs &, IPUOABUTH K CONEPKUMOMY OOJIACTH HAMSITHU, II€ XPAHUTCS IEPEMEHHAS
b u pe3ynbTaT MOMECTUTH B 00JIACTH IAMSITH, BHIAEJIEHHYIO IJISI XPAHEHUs MEPEMEHHOI C, AHAJIOTUYHEIE Ne-
CTBHUS MPOUCXOOAT B CTpOKe 11 mys ymHOXeHus. Taxyke MOXHO HCHONB30BATH BEIYUTaHue (—), memenve (/) u
HaxXOXOeHne ocTaTka oT menmeHus (%). Omepaunnioo HaXOXIDEHNS OCTATKA MOXHO IPUMEHSTDH TOJIBKO K LIENTBIM
yucnaMm. IIpu OeseHnM LEBIX YMCesl OCTATOK OTOPACHIBAETCA, MO3TOMY ¢ TOUKHN 3peHus sswika C — 5/4=1.
Ecnn Hamo coxpaHuTh OCTATOK, HEOOXOOUMO WCIIONIB30BATH HE LieJble, a BEIleCTBEHHBIE dncia. lIpeBpaTuTh
IeNble YNCIA B BEIIECTBEHHBIE, MOXKHO MOCTABUB IIOCIIe HUX TOUku: 5./4.=1.25.

PaccmorpuMm HOBBIe uepTh! pyHKInu printf B cTpoke 8. Kax 0OBIMHO, CTPOKA, 3aKITIOUEHHAS MEXKIY KaBbIU-
kamu, OyZeT HameYaTaHa TAKOW, KaKas OHA eCTb, HO Ha MecTO %4d OynyT HONCTABIEHBI 3HAUEHUS apryMeHTOB
¢yukuun printf, ciemyiomme 3a CTPOKOU B KAaBHIYKAX. Ha MECTO MEPBOrO BXOXKIEHUsI CUMBOJIOB %4d Oymer
[TOIICTABJICHO 3HAYEHUE IIEPEMEHHON a, Ha MeCTO BTOPOro — b u Ha MecTo Tperbero — c. s pacmedarku Be-
LIECTBEHHEBIX Y1Ces HeoOxonumo %d 3ameHuThb Ha %f. OueHb BaXHO CIEOUTH 33 T€M, YTOOBL KOJIUIECTBO 3HAKOB
% COBIIANANIO C KOJIMYECTBOM IIEPEMEHHEBIX IJIS PACIeYaTKU, a TaKXe 33 TeM, YTOOLI CHMBOJI CIIEAYIOIIML 32 %
COOTBETCTBOBAJI TUILY IIEDEMEHHOI, B IPOTUBHOM CIIy4ae, Pe3yIbTATHL MOIYT OBITH HElIPenCKa3yeMBIMA.

ITonpo6Hee o Teme nmamuoro ypoka: KP cTp.17, 43.

5 HI/IKJ'IBI 1 BeTBJieHusa. Pellienue ypaBHeHI/Iﬁ MeTOOqOM neJjieHmda oT-
Pe3Ka IIOoIIoJIaM 1 MeTOAOM XOp..

Ouenb yacTo HEOOXOMMMO pemmth ypasrernue f(z) = 0, rme f(x) — mexoropas dyskuus. Ecmm, manpmmep,
f(z) = 5z — 2, MOXHO HAIITH OTBET AHAIMTHWIECKH, & eciu, Hanpumep, f(x) = sin(z) — 0.45, To HallTH OTBET
yXke He Tak mpocTo. s pemeHwms >TOi 3amadu MOXKHO HMCIOIB30BATL YHNCIACHHEIC METOOLL. MEI PaccMOTpIM
IIBA METONA: METOI IeNEHNs OTPe3Ka IOMoJIaM U MeTOn Xopx. IlycTs Ha oTpeske [a, b] 3amana ¢yukius f(z),
KOTOPAs YAOBIETBOPSET CIIENYIONTAM yCIIOBISIM:

1. f(z) menpepniBua (ee rpaduk MOXHO U300pPaA3UTH, HE OTPHIBAS KAPAHIAIIA OT OyMaru).
2. f(z) MonoTOHHA, T. €. MU6GO TOIBLKO BO3PACTAET, MUGO TONBKO yOHIBAET.
3. ®dyHKuusa IPUHUMAET Ha, KOHUAX OTPe3ka 3HaueHus pasubix 3HakoB ( f(a)f(b) < 0).

Torma, xak HETPYOHO BUAETH YPABHEHUE MMEET HA OJAHHOM OTPE3Ke eNVNHCTBEHHBIA KOPEHb.
AnropuT™ perieHuss ypaBHEHUST METOIOM [EJIEHUS OTPE3Ka, TTOMOIIAM:

1. MmeM xoopAnMHATY cepemuHLI OTpesKa mo Gopmyie ¢ = (a + b)/2.
2. Haxomum 3Hauenune GyHKIUM B TOYKE C U IPOBEPSIEM €r0 3HAK.
3. Ecau f(a)f(c) < 0, To KOpeHb 3aKIIIOUeH Ha OTpeske [a, |, nHaue — Ha oTpeske [c, b].

4. Tlosropsiem maru 1—3 miist TOro OTPE3Ka HA KOTOPOM 3aKJIOUYEH KOPEHL OO0 TeX IOp, MOKA, MIIMHA, STOr0
OTPE3KA HE CTAHET MEHBIIEe YeM 33[aHHOe Majoe 4uciao €. CepemmHa MOCIEOHErO U3 OTPE3KOB Oymer
npubIMXKEeHHBIM 3HAYEHUEeM KOPHS.

Anropur™m perieHust ypaBHEHUST METOLOM XOPA:
1. Tposonum npsamyio (xopay) uepes Touku ¢ xoopmuuaramu (a, f(a)) u (b, f(b)). Tomyuaem cremyroiee

ypasaenue npsmoit: y = f(a) + W(m —a).



. Haxomum xoopaousaTy mepecedeHus: 9TOM IPsMOM ¢ OCBI0 abcuuce: To = a —

Haxomum 3naueHne GyHKIUM B TOYKE Xy U IPOBEPSIEM €r0 3HAK.
Ecmu f(a)f(z0) < 0, TO KOpeHB 3aKIIOUEH HA OTDE3KE [a, To]|, MHAYE HA OTpe3Ke [Zg, b].

TloeTOpsieM marn 1—4 [iist 0Tpeska, Ha KOTOPOM 3aKITIOUEH KOPEHb, 10 TeX I0p, NOKa, |Tx — Tk 1| He cTaHeT
MeHBIIIe 33aIaHHOrO 4ucna €. KoopauHaTa mepecedeHus MOCTIENHEN MPOBENEHHON XOPAKI C OChI0 abCIUCC
OyzmeT mpuOIIIKEHHBIM 3HAUEHNEeM KOPHS.

Teneps B KauecTBe IPUMEPA PACCMOTPUM PeaM3aNI0 aJIrOPUTMA AejIeHus OTPe3ka mnomnosiaM Ha s3bike C.

1 #include <stdio.h>

2 #include <math.h>

3 main (){

4 float eps;

5 float a,b,c;

6 float fa,fb,fc;

7 eps=0.001; /* accuracy */

8 a=0;

9 b=1.5;

10 fa=sin(a)-.45; /* function in equation */
11 fb=sin(b)-.45;

12

13 if (faxfb>0) { /* root does not exist */
14 printf ("Wrong interval a=)f, b=yf: fa=)f, fb=)f\n",a,b,fa,fb);
15 return;

16 }

17

18 while (b-a > eps ) {

19 c=(a+b)/2.;

20 fc=sin(c)-.45;

21 printf(" ¢ = %f fc = %f \n",c,fc);
22

23 if (faxfc<0.){

24 b=c;

25 fb=fc;

26 }

27 elseq{

28 a=c;

29 fa=fc;

30 }

31 }

32 printf(" c = %f fc = f \n",c,fc);

33 return;

34 }

Crpoka 2 Heobxomuma, eciii B MPOrpaMMe HCHOJIb3YIOTCS MaTeMaTudeckue GyHkuun. B 310l nporpamme uc-
mosb3yercs sin(x). B crpokax 8 m 9 3amarorcs rpaHuIsl OTpeska, Ha KOTOPOM MEI OymeM HCKATh KOPEHb.



O6paTuTe BHUMAHUE HA TO, YTO OHU 33JaHBI B PAANAHAX, TAK KAaK BCE TPUTOHOMETpHYecKne QYHKINU B sI3bIKE
C mpumHUMAIOT apryMeHTHI IMEHHO B PaANaHaX, a He B IPaycax.

B sspixe C ecTb BO3MOXHOCTD IPEANPUHITE PA3INYHEIE NEACTBI B 3aABICUMOCTH OT TOLO, BBEIIOIHIETCS JIN
HeKoTOpoe ycnosue. Il 3Toro ciayxut oneparop if (ctpoka 13). Ecim ycmoBme, 3akimoueHHOE B QUTyDHBIE
CKOOKI IIOCJe KITIOYEBOrO cyoBa if, OkaxkeTcs MCTHHHEBEIM, TO OyneT BBHIIOJIHEHO BCE, YTO 3aKIIIOUYEHO MEXIY
¢urypubiMn ckobkamu B cTpokax 14 u 15. Ecnu xe ycioBue okaxkeTcs JOXHBIM, TO cTpoku 14 u 15 6ymyT
npomnyiressl. KiroueBoe €I0BO return UCHIOIb3YeTCs IJIs 3aBePUIeHIST pA0OTHI QYHKIINN U IePenadn YIIPABIeHNs
B Ty GYHKIUIO M3 KOTOPOH HaHHAs ObLia BBI3BaHA. B ciyuae ¢ dyHKINed main ympaBieHue mepenaeTcs B
OTIEPAIIIOHHYIO CUCTEMY.

ITomumo onmeparuu >, KOTOpas UCIONIB3YETCS 11 IPOBEPKU TOTO, SIBIISIETCS JIT OQHO YMCIIO OOIBINE IPYTOTo,
CyIIECTBYIOT CICLYIOIINe ONepaInyl CPaBHEHN.

< MeHBbIIIe

<= | meHbIle Ju00 PaBHO
>= | 6osbIe aub0O PaBHO
== | paBHO

!= | He paBHO

He cremyer nmyTarh omeparuio NprCBaWBAHUS = U OMEPAINIO CDABHEHUS HA PABEHCTBO ==, OHU IMEIOT CO-
BEPIIIEHHO pas3nuuHbiil cMbich! Vcnonb30BaHUe TPUCBAMBAHUS BMECTO CPABHEHUS B YCJIOBUAX SABIISETCS OUYEHBb
PACIPOCTPAHEHHON OLINOKOI.

Iyt MHOTOKDPATHOTO MOBTOPEHUS ONHOTHIHLIX NENCTBUU HCHONB3YIOTCS NUKIEL (KIIOYEeBOEe CIIOBO while,
crpoka 18). Ecaum ycnoBue B KPYrbIX CKOOKAX MOCIE KIIOYEBOro CI0BA while ¢ caMOro Hauasa GBLIO JIOXKHEIM,
TO TEJIO MUKJIa, KOTOPOE 3aKIII0UEHO MeX Oy GUTIYPHEIMI CKOOKaMU, HAaXOOAIIIUMUCS Ha cTpokax 18 u 31, ve Oymer
BEIMIOJIHEHO HU pa3y. B IpoTuBHOM ciIydae, Teo IIKIIA BEIIOIHSIETCS OOIH Pa3, U IOCIIE YTOr0 CHOBA IIPOUCXONNUT
[IPOBEPKA YCIIOBUSI, €CIIA OHO OKA3LIBAETCS NCTUHHLIM, TO LMKJI BHIMIOJIHSIETCS ellle pa3. Tax mpoucxomuT OO TeX
[I0p, MOKQ, yCIIOBUE HE CTAHET JIOXKHBIM. OUeBHOHO, YTO 3HAYEHUS @ U b MOJIKHBI M3MEHSITHCS BHYTPHU IUKJIA,
WHAYe YCJIOBUE BCerna OyneT MCTUHHBIM U HOIYYUTCSI O€CKOHEUHBIN ITUKJI.

Ecnu mamo BeiOpaTh m3 OBYyX aJIbTEPHATUBHEIX BAPUAHTOB, TO KCIONBL3yeTCs KOHCTpykuus if else. B
HaIlleM IIpuMepe, €CI YCJIOBUE B CTPOKe 23 MCTUHHOE, TO OyOyT BHIOJIHEHHI CTPOKU 24 u 25, a ¢Tpoku 28 u 29
OyoyT IPOIYILEHHI, €CIIHN K€ OHO JIOXKHOE, TO CTPOKU 28 u 29 OymyT BBLINOHEHHI, 3 24 U 25 — IPOIYILIEHEL.

O6paruTe BHUMAHNE HA TO, YTO IIOCIIE OOBIABIICHUN IEPEMEHHLIX, BbI30BOB (OyHKILNII, OI€PALNil IPUCBANBA~
Husi HeOOXONMMO CTABUThL TOYKM C 3amaToil. OTCyTCTBUE TOYKHU 3AISATON B HY2KHOM MECTE, SIBJIAE€TCS OMHON U3
CaMBIX PACIPOCTPAHEHHBIX OMINOOK.

Heckonpko 3ameuanuii 06 odopmieHnn TekcTa mporpaMmbl. [locite Kaxxmoll OTKPHIBAIOIIENCS GUIypPHOR
CKOOKUI IPUHSATO OeNIaTh OTCTYIIE HA HECKOJIBKO TIO3UITNI, 3aKPHIBAIOIIYIOCI QUTYPHYIO CKOOKY IPUHSATO CTABUTH
B OIHON MTO3UIMK C HAYAJIOM COOTBETCTBYIOIIEr0 KJIIOUEBOI0 CII0BA. Bee, UTO 3aKIII0UeHO MEXIy CUMBOJIAMIE /* U
*/ KOMIMIISITOPOM UCHOPUPYETCsa. Taxum 06pa3oM MOXKHO HOMEIIATh B IporpaMmy KoMmMentapuu. CrenoBaxue
IAHHBIM IIPABUJIAM IIOBBIIIAET JIETKOCTH YTEHHS IIPOIPAMMEL U COKPAIIIAeT BPEMs 3aTPAUYEHHOE HA €€ OTIIAIKY.

ITonpo6Hee o Teme namuoro ypoka: KP cTp. 18, 57, 64.

Homauriuee 3ananue.

1. Hamucars nporpaMmy [Jist PEIIeHns YPABHEHUSI METONOM XOPA.

2. U3 mymku cTPensioT B LeIb, HAXOMSIIIYIOCS HA, paccTossHuM L, ¢ HA9aIBHOM CKOPOCThIO vg. Onpenenurts
MOXHO JII TIONACTD B II€JIb, U €CJIN MOXHO, TO OO KaKNM YIJIOM He0OXOOUMO IPOM3BECTU BEICTPE.

6 Co3manme co6cTBeHHBIX dyukiun. Iukma for.

ITo cux mop MEI MOIL30BAINCH CTAHOAPTHEIMU GYHKIUSIMHI u3 Oubnuoreku. B sToM pasmerne 6ymeT paccMOTpDeH
mpumep cosmanus cobcTrBeHHOR ¢yukuuu. Crenyioiias nporpaMma NpenHa3HAYeHa IJIs BO3BENEHUs IIeJIOr0
491CIIa B HATYPAJIBHYIO CTEEHb.



1 #include <stdio.h>

2 #include <math.h>

3 main (A

4 int power(int m,int n); /* in declaration m and n can be absent */
5 int i, resl, res2;

6 for(i=0;i<10; i++){

7 resl=power(2,1i);

8 res2=power(-3,1);

9 printf("/d %d %d\n", i, resl, res2);

10 }

11 return;
12 }

13

14 int power(int base,int n){
15 int i,p;

16 p=1;

17 for(i=1;i<=n; i++)
18 p=p*base;

19 return p;

20 }

Pacemorpum cTpoky 14. power — 310 uMmst GyHKINUM, 10 KOTOPOMY MBI OyneMm k Heii obpararecsa. B ckobkax
oCJie UMeHN (QYHKIINN PUBENEH CIUCOK aPTyMEHTOB QYHKINY C YKA3AHUEM TUMA. DTHU APTYMEHTHL UCIOJIb3Y-
FOTCS HAPABHE C IEPEMEHHBIMY, OMUCAHHEIME BHYTPpY QyHKIuu (HanpuMep, i u p B crpoke 15). Ilpu obparenun
K QYHKIUU HA MECTO aPTyMEHTOB MOACTABIISIIOTCS KOHKPETHEIE 3HAUeHUs. DYHKIUS MOXKET MEPENaBaTh KaKOe-
HuOynb OMHO 3HAadYeHWe B Ty QYHKIMIO, U3 KOTOPOIl OHa Oblia BeI3BaHA. JIS 3TOrO HCHIONB3yeTCs KIII0UeBOe
cioBo return. Crpoka 19 o3HauaeT: s BO3BPAIAIOCH B BEI3BABIIYIO MEHs QYHKINIO U [IEPENAI0 B HEE TO 3HAUE-
HUEe, KOTOPO€e B NAHHLI MOMEHT UMEET IIePEMEHHAs p. int mepen mmeHeMm QyHKIUN B CTPpOKe 14 03HAUAET, YTO
mepenaBaeMoe 3HavueHne OyIeT Mesoro TUIa.

Tax xe kak U nepeMeHHas, QYHKIUs MepPen WUCIOIL30BAHUEM OJKHA, OLITH OOBSIBIIEHA. OTO CHEIAHO B
crpoke 4. KOHKpeTHBIE UMEHA IIEPEMEHHBEIX B KPYIJIBIX CKOOKAX 3HAYEHUS HE MMEIOT, UX MOXHO OIyCTUTH U
HANKUCATh OIPOCTO int power (int, int);.

Hapsiny ¢ uuknom while, B s3pike C ecTh erie cnocob OpraHu3anuyl IUKIIA ¢ HOMOIIBI0 KIIFOUEBOIO CJIOBA
for (cTpoka 6). B kpyribx ckobKax MOCIE KIIOUEBOrO CJI0BA for HAXOMATCS TPU MOJISA, PA3NEJIEHHBIE TOYKOI
¢ 3amsaToii. IlepBoe noJIe CIIyXUT OJIsI IPUAAHNS IEPEMEHHON HUKJIa HAYAIbHOIO 3HAUEHNUs, BTOPOE II0JIe COmep-
XKUT yCJIOBHE, IPU UCTUHHOCTH KOTOPOI'O IINKJI IPONOJIXKAET BBIIOJIHATECS, TPETHE MOJIe CIIYKUT IJIS N3MEHEHU S
nepeMeHHOi nukna. Paboraer sToT Uk caemyomuM 00pa3oM: CHaYasIa IPONCXOAUT MHUNNAIA3AIINS IIepEMeH-
HOII B IIEPBOM IIOJI€, 33T€M IIPOBEPSIETCS YCIIOBUE BO BTOPOM. EC/u 3TO yC/I0BUE UCTUHHO, TO [IUKJI BBIIQJIHSIETCS
onuH pa3. Ilocse 5TOro npoucxoquT N3MEHEHNe IEPEMEHHON B TPEThEM IOJIe I CHOBA ITPOBEPSIETCS YCIIOBHE, €CIIN
OHO UCTUHHO, TO IIUKJI BEITIOIHSIETCS ellte pa3. Tak mpoucXoouT [0 TEX MOp, MOKa, YCIOBUE OCTAETCS MCTUHHEBIM.

Bripaxenue i++; B cTpoke 6 o3HauaeT yBenuueHue nepemeHHoil i Ha 1. OHO 5KBHMBAJIEHTHO CJENYIOIIEH
onepanuu IpuCBaMBaHUS 1=i+1;.

Teso uukna for npuHSTO 3aKII0YATE B purypHbe ckoOku. OnHAKO, €Cu HUKII COCTONT U3 OLHOIO OIIEPATOPA,
TO CKOOKI MOXHO OIyCTHUTH, KAK 9TO CIEJIAHO B CTPokax 17 m 18.

B cTpokax 7 u 8 mepemenssie resl u res2 moirydaioT Te 3HAUEHUs] KOTOPHIE NMEJIA IMEPEMEHHAs p GyHKIUN
power B MOMEHT BBINOJIHEHUs OnepaTopa return. IIpu obpamenun x yHKIuu power Ha MecTO base u n OymyT
IIOACTABJIEHLI 2 U 1, -3 U 1 COOTBETCTBEHHO.

IlonpoGHee o Teme manuoro ypoka: KP cTp. 22, 32, 52, 65, 71.



Homantnee 3ananue.
1. Tlepenucars 3ama4dy U3 MPEOBIAYIIErO YPOKA, C UCIOJIL30BAHUEM (DYHKIINAN.

2. TpeyroanHK 3a0aH KOOpOUHATAaMI CBOUX BEPIINH Ha IIJIOCKOCTH. OHpeI[e.TII/ITI:, IPUHAOICKNUT JIX TOYKA
C JAHHBIMU KOOPDAWNHATAMU TPEYTOJIBHUKY.

7 Maccusnl. IIpenporieccop.

YacTo OBEIBaeT TaK, YTO COBOKYIIHOCTE IIEPEMEHHKIX CBSI3aHA OOIIUM CMEICIOM. Hampumep, MBI XOTUM XPaHUTh
KOOPAWHATY U CKOPOCTBH IJISI N MOMEHTOB BpeMeHH. MOXHO OBIJIO OBl 3aBECTU N PA3JIMYHBIX MEPEMEHHEBIX,
HO €CJIN N NOCTATOYHO BEJINKO, TO 3TOT IyTh OYEBHOHO HeymoOeH. BmecTo 3TOro MOXHO 3aBeCTU MAaCCUB I
ofbpaIarbcss K KOODAUHATE I CKOPOCTU B PA3jIMYHBIE MOMEHTHI BDEMEHHU IMPOCTO U3MEHSS MHIOEKC 3JIeMEHTa
maccuBa. I3k C mpemocTaBiseT BO3MOXKHOCTH PabOTHI ¢ MacCMBaMU. PacCMOTPUM CIIEOYIOI IpuMep.
ITporpamma uCIOIB3yeTCs Ol HOMCKA MAKCUMAJILHOIO 3JIEMEHTa B MACCUBE CIYyYAlHBIX UHCeIL.

1 #include <stdio.h> /* Max. value in random massive */
2 #include <math.h>

3 #define DIM 5000

4 main ()

5 int a[ DIM ], amax;

6 int i,j,n;

7 printf ("Put n:\n");

8 scanf ("%d",&n) ; /* pay attention to & before argument */
9 j=0;

10 for(i=0; i<n; i++) {

11

12 a [i] = rand(); /* random integer values */
13 printf ("%d\t",alil);

14 jt+t;

15

16 if(j > N

17 j=0;

18 printf("\n");

19 }

20 }

21

22 printf ("\n");

23 amax=al[0] ;

24

25 for( i=1;i<n;i++) /* search for max element */
26 if (amax<ali])

27 amax=alil;

28

29 printf (" max value = %d\n",sin(amax%5));

30

31 return;

32 }



IIpexxne uem mepeiiTu ¥k MaccuBaM, 60see TOOPOOHO pasbepeM, KaK KOMIUIATOP obpabaTuiBaeT Gailia ¢ uc-
xomubIM TekcToM. Ha camom mere, mepen Tem kak (HailsioM 3aiiMeTcss COOCTBEHHO KOMIUIISITOP, daiii o6pabaTh-
BAETCs OPYION MPOrPaMMOI, KOTOPAs HA3BIBAETCS IPEIPOLECCOPOM. KOMMIMIISTOD X€ UCIONb3yeT Pe3yibTaT
paborsl mpempoueccopa. VmenHo mpemponeccop obpabarniBaer cTpoku Buma #include<stdio.h>. Crpoxum,
HAYMHAIOIINECS CO 3HAKA #, HA3KIBAIOTCS OUPEKTHBAMU mperporeccopa. llepsas cTpoka B maHHON mporpamme
eCTb YKa3aHUe MPenpoueccopy MONCTABUTE HA ee MeCTO comepxkmmoe daiiyna stdio.h, KOTOPHII HAXOOUTCS B
karasgore TC\INCLUDE. Anasorn4so Ha MeCTO BTOPOW CTPOKHM OymeT moncTasieH (ain math.h. 3auem xe
HAI0 MPOM3BOAUTEL TAKME MOACTAHOBKU! BHUMATENBLHBIN YNTATENb OONMXKEH OBII 3aMETUTh, UTO MBI MOJIH30Ba~
nuchk ¢pyHknuaMu prinf um sin He 00BABIAL UX, OHU OOBSBJIEHH B ¢aiinax stdio.h u math.h cOOTBETCTBEHHO.
MoxHO €c03maTh CBOI (Al U BKIIIOYATH €r0 B IPOrPAMMY € MOMOIITLI0 OUPEeKTUBH #include. Ilpu sToMm, eciu
(aiin HaXOOUTCS B TEKYIIEM KAQTaJjore, HAQO 3aKIII0UaTh €r0 UM He B YIJIOBHIE CKOOKH, 3 B OBONHLIE KABLIUKI.
C DOMOIIIBIO TUPEKTHUB PEIPOIIEcCOPa MOXKHO OIPENesiTh NMEHOBaHHbIe KOHCTAHTHL. CTpOoKa 3 B JaHHOM NpH-
Mepe 03HAYAeT, YTO mpernporeccop Besne rae Bcrperut koucTanty DIM, moncrasur ma ee mecto 5000. Taxom
monxon yoobeH mo OByM NPUYMHAM. BO-IepBEIX, KOHCTAHTHI [IOJIYyYAI0T OCMBICIIEHHEE IMEHA, YTO yIOOHO Ipun
YTEHUN U OTJIAJKe IIPOIPDAMMEI, BO-BTOPEIX, €C/IH MPHAETCS N3MEHHTDH 3HaUeHWe KOHCTAHTHI, TO CHEIAThb 3TO
HYXXHO JIUIITb B OOHOM MecTe — B nupekTune #define.

MaccuB Taxxe Kak U ONUHOYHAS [T€PEMEHHAas NOIXKEH OBITH OOBSBIIEH Iepel MCIOIb30BaHueM. B Hamrem
[IpIMepe 3TO CHEIAHO B CTPOKE 5. a — 9TO UMs MaccuBa, DIM — KOJIIm4ecTBO 3/IeMEHTOB B MaccuBe. KoMmnuisTop
BBIIEJIAET aMATh i1 XxpaHeHus DIM sjemeHTOB THIA int.

B crpoxke 8 ucnonwb3oeana ¢pyukuusa scanf. OHaA CIyXuUT Iy BBONA, 3HAYEHUN IEPEMEHHBIX C KJIABHATYPHI.
Crpoka Mexay KaBbLIYKAMU AHAJIOTMYHA TAKOU ke cTpoke dyukuuu printf. [lepen nmenem nepemenHoi He0O-
xonuMm amnepcann! OueHb PACIPOCTPAHEHHON OMIMOKOI ABIISIETCS OTCYTCTBUE AMIIEPCAHIA ePel apryMeHTOM
¢dyukun scanf. 3aueM OH HyXKeH, CTAHET MIOHSITHO NpU u3ydeHun ykasareneil. Pyukuus scanf oxumaer, 4To
[I0JIb30BATENb BBEAET 3HAUEHNUE U IOCTe 9TOr0 HaXxMmeT Ha Enter.

Wunekcer B maccuBe, comepzkarieM N 3jeMeHTOB npuHuMaioT 3HadeHus or 0 no n-1. Heobxomumo ouenb
BHIMATEJIBHO CIEAUTD 33, TEM, YTOOBI AJIs JIF060ro NHAEKCA i BEIMONHIOCH yeoBue 0 < ¢ < n. Hapyurenne sToro
TpebOBaHUSI IPUBOAUT K OUEHb CEPBE3HLIM U TPYIHO YCTPAHUMBIM OrrnbkaM. IIporpamMma mpu 9T0M, BO3MOXKHO,
u Oymer paboTaTh HO, KAK MPABWJIO, OyoeT HeIaTh COBCEM HE TO, YTO UMeJ B Bumy mporpammuct. s Toro
9TOOBI HCIIOIB30BATh KOHKPETHHIN 3JIEMEHT MACCHBA, HAAO IIOCJIEe NMEHN MACCHBA INOCTABUTH B KBANPATHBIX
cxOOKaxX WHIEKC TOro »1eMenTa (cTpoka 12).

B crpoke 12 ucnonbsyercs 6bubmuoreunas dyukuus rand. [Ipu xaxmom obparienun kx Hell, OHA BO3BPALIAET
OuepenqHOe IICEBAOCIY IaHON IUCIIO.

ITonpo6Hee o Teme pnamuoro ypoka: KP 23, 30, 90, 110.

HomaiHee 3aganue.

1. 3anosmHuNTH OBYMEPHBI MACCUB IO CIIAPAIIA.
2. 3amoHUThL OBYMEPHBI MACCUB IO JUATOHAJIN.

3. Cocrasuts u3 OBYX YyIOPAOOYEHHBIX MaCCUBOB OOUH ynopﬂnoquHmﬁ MaCCUB, UCIIOJIB30BAB IIPU 3TOM HE
Oomee n+m onepauﬂﬁ IPUCBAUBAHUA, IOC N1 1 M — KOJINYECTBO 3JIEMEHTOB B IIEPBOM 11 BO BTOPOM MaCCHUBaX.

8 MeTonnbl copTUPOBKM MaCCUBOB.

Ouenp 4acTo HEOOXOMMMO PACCOPTUPOBATEH YIEMEHTHI MACCUBA 10 KaKOMY-mubo npusHaky. Hanpumep, crareu B
CJIOBape HeOOXOMUMO PACIIONIOKUTE B all)aBUTHOM HOpsake. TpUBHAIBLHEIM pelteHreM ObITIO ObI HATH HANMEHb-
N 3J1eMEeHT BO BCEM MACCHBE U IOMECTUTHL €ro B KaueCTBe IIEPBOTO 3JIEMEHTa BO BCIOMOIATENILHEIN MACCUB.
3areM HANTN HAMMEHBININ M3 OCTABIIUXCS U IOMECTUTH €r0 B KAYECTBE BTOPOI'O 3JIEMEHTA BO BCIIOMOIATEIIb-
ubiil MaccuB. OnHako, npu 9TOM nporpamme TpeGyercs maMsTi B IBa Pa3a G0Jblie, YeM 3aHUMAeT MCXOLHBIN
MaccuB. MBI pacCMOTPUM TPU MPOCTHIX METONA COPTUPOBKHN, KOTOPHIE CBOOOMHBI OT YKA3aHHOIO HENOCTATKA.
B mammmx npumepax 6yoyT COPTHPOBATHCS YUCIA B IOPSOKe BO3PACTAHUS, ONHAKO TaHHBIE AJITOPHTMEL TOMSTCS
71 COPTUPOBKU IO TI000MY NPHU3HAKY, O/ 3TOTO NPUOETCS U3MEHUTD JIUIIL IPOLEAyPY CPAaBHEHUS.

10



1. CopTupoBKa BKJIIOUEHUEM.

Paccmorpum ucxomusiit maccus 45, 55, 12, 42, 94, 18, 6, 67.

[Ipu copTupOBKE BKIIOUEHNEM MACCHUB OEJINTCS HA OBE YACTU: JIEBAs y2K€ OTCOPTUPOBAHA, 4 IIPABAS €IIIe HeT.
Cuauana 51eBast YaCTh COCTOUT U3 OLHOTO 3JIEMEHTA, a MPABAs U3 BCEX OCTAIILHEIX.

45 55124294 18 6 67

Heo6xonumo B3STh NEPBEIT 3JIEMEHT U3 NPABOi YacTu (55) U MOMECTUTH €ro B JIEBYIO 4aCTh TaKuM 00pa3oM,
4TOOBL JIeBasl YaCTh CTaJIa yHnopsnodeHHo. Ilocse 3TOro jeBas OTCOPTHPOBAHHAS YACTh YBEIMYUTCS HA ONUH
9JIEMEHT, & IPaBasi HA ONWH 3JIeMEeHT yMeHbInuTcs. B Hamem mpumepe 45 < 55, mosToMy He HAIO NMPOU3BOOUTH
IIePeCTAHOBOK 371eMeHTOB. Temnepb MaccuB OymeT MOmesieH CIeqYIOIM 00pa3oM

45 5512 42 94 18 6 67

Ianee BEIIIIEONUCAHHYIO MPOLEAYPY HANO [IOBTOPUTH C HOBHIMU NPABOI U JIEBON YaCTSIMH MaccuBa. BumHo,
YTO I TOrO, YTOOBI IOMECTUTHL 12 HA HYXHO€ MECTO, HEeOOXOONMO IPOU3BECTH IIEPECTAHOBKU 3JIEMEHTOB.
Ienaercs 910 crenyromnmm 06pa3oM: CPABHUBAETCS IEPBLIN 3JIEMEHT IIPABON YACTU U MOCJIEIHUN JIEMEHT JIEBOIL
(12m 55). 12 < 55, mosTomy 3HaueHNE 12 3AaNOMIHAETCS BO BDEMEHHYIO IIEPEMEHHYI0, & Ha MeCTO 12 momermaercs
55. 3arem 12 cpaBHuBaercsa ¢ 45, 45 momernaercs Ha mecTo 55. Takasa mporemypa IOBTOPSAETCS OO TeX IOp,
OKa He OymeT OOCTUTHYT JIEBBHIN KPAll MAaCCUBA, JI1O0 OUYEpPEmHON 3J1eEMEHT B JIEBOM YaCTHU MACCUBA HE OKAXKETCS
menbiie 12. Iocne sToro 12 momernaercs Ha ocBoGonUBIIEECs MeCTO (B maHHOM ciaydae Ha MecTo 45). Tenepn
MacCHuB pa3duT caemnyrommM o0pa3oM:

12 45 55 42 94 18 6 67

Hano mponomxarh neificTBOBATH TakuM 00pa3oM [0 TeX IOp, IOKA B IPABON YaCTH eIlle eCTh 3JeMeHTH. Bor
YTO MOJIyYNUTCS HA CIEOYIOINX IIarax.

12 42 45 55 94 18 6 67
12 42 45 55 94 18 6 67
12 18 42 45 55 94 6 67
6 12 18 42 45 55 94 67

6 12 18 42 45 55 67 94

2. CopTupoBKa BLIGOPOM.

ITpu sTOM MeTOmE MIETCSI MUHUMAJIBLHEIN 3JIEMEHT BO BCEM MACCUBE U MEHSIETCSI MECTAMU C IEPBBIM HJIEMEH-
TOM MACCUBA. 3aTEeM HINETCS MUHUMAJILHBIN 3JIEMEHT B OCTABIIENCS YACTU MACCHBA U MEHSETCS MECTaMU CO
BTODPBIM 3JIEMEHTOM 4 T. A. BOT 4T0 Oymer ¢ HAIIuM INCXOOHBIM MACCHBOM:

45 55 12 42 94 18 6 67
55 12 42 94 18 45 67
12 55 42 94 18 45 67
12 18 42 94 55 45 67
12 18 42 94 55 45 67
12 18 42 45 55 94 67
12 18 42 45 55 94 67
12 18 42 45 55 67 94

OO

3. CoprupoBKa 06MEeHOM MM Iy3bIPHKOM.

CpaBHEBaeM 7€MEHTHI MACCHUBa, ¢ HHAEKCAaMu N-1 m n-2 (Bcero B maccuse n snemenTos). Ecom snement n-1
MEHBIIIE YeM 3JIEMEHT N-2, TO MEHIeM UX MECTAMU. 3aTeM IIPOAEIBIBAEM AHAJIOTUYHYIO IPOIEAYPY C 3JIeMEHTaMU
n-2 1 n-3 u T. O. TOKa He HOOEPEeMCs M0 HAYANIA MACCUBA. 1lOCIE 9TOrO CAMEIA MAJICHBKUI JJIeMEHT (CaMbIil
JIETKUIT Ty3BIPEK) BCIUIBIBET Ha CAMBIN Bepx. llajiee MOBTOpsieM YKA3aHHYIO NPOLELYPY € 9JIEMEHTAMU, KOTOPHIE
UMeIT MHAEKCH 0T 1 mo n-1, oT 2 mo n-1 u T. O., IOKa OCTATOK MAaCCHBA HE COKPATHUTCS OO OTHOTO 3JIEMEHTA.
Hss mmocTpanny aHHOIO IPHMEPA PACIOJIOKUAM MACCUB BEPTHUKAJIBHO.
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ITonpoGHee o Teme mawHoro ypoka: Bupr cTp. 75
Homariruee 3ananume.

1. Hamucars nporpaMMy COPTUPOBKU BKJIIOUEHIEM.

2. Hanucars nmporpaMMmy COPTHPOBKU BHEIGOPOM.

3. Hanmucars mporpaMMy COPTHPOBKI OOMEHOM.

9 Ykazarenu. CBasb MeXNy MaCCuBaMM M YKa3aTeJIdMU.

Uro Takoe yka3aTenu U OJisS Yero OHU HYXHBI! BCmoOMHuUM pasmen 3, Tae MBI PACCMATPUBAJIU CO3MAHUE COD-
cTBeHHBIX GyHKImi. g Toro uTobbl GyHKIMS epenaBaja Kakoe-HHOYOb 3HaUYeHUEe B QYHKUUIO, U3 KOTOPOR
oHa ObIzla BLI3BaHA, UCIOIL30BAJICs omepaTop return. OpHako, mpum TakoM crocobe MOXHO IepenaTh 3Hade-
HHEe TOJIBKO OI[HOI71 nepeMeHHoﬁ. KaK 6I:>ITIJ, €CJIn HeOGXO,HI/IMO IIOMEHATHh 3HAQUCHNA HECKOJIBKIX IIePEMEHHBIX B
BeI3BIBaKOIIE Gyukuuu? Paccmorpum caemyoomuit npuMep, B KOTOPOM MBI XOTHUM HOMEHSITh 3HAYEHUS OBYX

TIepeMeHHBIX.

1 #include <stdio.h>

void swap(float *x, float *y);
void swap_wrong(float x,float y);

printf("Initial x and y : %f\t4f\n",x,y);
swap_wrong(x,y) ;

printf("x and y after swap_wrong: %f\t%f\n",x,y);

printf("Initial x and y :

KENtAE\DR" ,x,¥);

printf("x and y after swap: %f\t/f\n",x,y);

2 main A1

3 float x,y;
4

5

6

7 x=3.;

8 y=4.;

9

10

11

12 x=3.;

13 y=4.;

14

15 swap (&x,&y) ;
16

17 %}

18

19 void swap(float *x, float x*y){
float z;
printf("In swap: Initial x and y : %E\tif\n",*x,*y);

Z=%X;
*X=%y ;
*y=z;
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25 printf("In swap: x and y after swap: %E\t%4f\n",*x,*y);
26 }

27

28 void swap_wrong(float x,float y){

29 float z;

30 printf("In swap_wrong: Initial x and y : %f\t%f\n",x,y);

31 Z=X;

32 X=y;

33 y=z;

34 printf("In swap_wrong: x and y after swap_wrong %f\t)f\n",x,y);
35 }

Ecin nonbrraTbest IOMEHSTH 3HAYEHUS IEPEMEHHBIX C [OMOIIBI0 (PYHKIIMKA SWap_Wrong, TO U3 3TOr0 HUYETO
He nonyunTcsa. OTKOMNUINPOBAB U 3aMyCTHUB OAHHBIA IPUMED, MOXHO yOEOUTHCS, YTO HECMOTPS HA TO, UTO
BHYTPH (GYHKIUHN SWap_wrong IIepeMeHHBbIE X I y IOMEHSIOT CBOU 3HAUEHUs, IIOCIIe BO3BDAIIEHUS B GOYHKIIUIO
main 3HaYEHUs HTUX IePEMEHHBIX OyIOyT TAKMMU XKe Kak U OO BBI30Ba GyHKInU swap _wrong. Ileso B TOM, UTO
IepeMeHHEbIe X U ¥ B QYHKIMAX main u swap_wrong 5TO COBEDIIEHHO PA3jIMYHbIE IIepeMeHHbIe, HECMOTPS Ha TO,
9TO UX UMeHa coBnananT. Korna dyHkims main Be3EIBaeT GYHKINIO SWap_WIONE, BEIIEIISIETCsI HOBAS HE3AHITAas
0071aCTh IAMSITH IJIsi XPAHEHNS OBYX IepeMeHHbIX Tuna float u B 3Ty 001aCTh IAMITH IOMEIIAIOTCS 3HAYEHNS
[IePEMEHHEIX X Uy, OObIBIEHHBIX B QYHKINY main, KOTOPLIe OHK UMEJIN HA MOMEHT BBEI30Ba QYHKIINN SWap_Wrong.
IIpu s>ToM yHKIMS swap_wrong mMeeT OOCTYI TOJIBKO K 9TUM HOBBEIM II€DEMEHHBIM, CO3IAHHLIM B MOMEHT ee
Be30Ba. Il03TOMY, €CTECTBEHHO, YTO IOMEHSITH UX 3HAYEHWUS OHA MOXET, HO HE MOXET [TOMEHSITDH 3HAUYEHUS X
1 y, 00bsIBIIeHHBIX B main. B cBoio ouepent dyHKImsa main He uMeeT NOCTYIA K II€DEMEHHBEIM X U y, KOTODBIE
npuHaLexarT QyHKnuu swap_wrong. OTOT IONXOX, KOIAa KOMUPYETCs TOIBKO 3HAUeHNe IIEPEMEHHOI B HOBYIO
0071aCTh TAMSITH, HA3LIBACTCS [Iepefadell TapaMeTPOB 0 3HAUEHNI0. 1 aKoi OAX0L XOPOIII TeM, YTO BEI3EIBaeMas
dbyHKIUS He MOXeT “CaydaiiHO” MOMEeHSITDH 3HAUeHUe KAKOH-1ub0 IepeMeHHO B BhI3LIBAIOMIEH QyHKIUN.

Onnako, Kak e OBITh, eciii BCe-TaKu HeOOXOOUMO IIOMEHSITh 3HAUEHUs IIePeMEHHBIX B BBI3BIBAIOIIEH GYyHK-
nun? OTON meam MeI MODIU Obl HOCTUYL, eciu Obl uMesnu crnocob “‘cka3aTh’ (QyHKIUU SWwap Wwrong B KaKOUI
UMEHHO obyacTu namaTu (06/IaCTh IaMATH, B KOTOPOU XPAHUTCS IEPEMEHHAS, HA3LIBACTCS AIPECOM STOM mepe-
MEHHOI1) XPAHITCS IEPEMEHHBIE X U Y, O0bsBieHHbe B main. Torna ¢hyHkuus swap_wrong cMOria OBl IOMEHITh
3HAYEHNs HAXOMAIINECS 110 JAHHBIM aapecaM. 1akas BO3MOXHOCTD peasin3oBaHa B s3bike C ¢ IOMOIIBI0 yKa3a-
Temell. YKazaTeab — 5TO IepeMeHHas!, 3HaYeHneM KOTOPOH sSBIISIeTCs aapec OPyroi nepemenHoi. PaccmoTpum
KOPOTEHbKUI IPUMEPYNK, KOTOPBIH WINIIOCTPUPYET OCHOBHBIE ONEPALNK C yKA3ATe MU,

#include<stdio.h>
main() {

int a, c;

int *b;

b=&a;
c=xb;
printf("a= Jd c=Y%d\n", a, c);

© 00 ~NO U WN =

}

Inist obbsiBenus ykasarens HeoOXOOMMO MMOCTABUTHL 3BE3I0UKY IEpen €ro mMmeneM. B cTpoke 4 0ObsBieH
yKa3aTeab Ha LEJIYI0 IMepEeMeHHYI0. YKa3aTeli0 MOXHO NPUCBOUTHL 3HAUEHNE, STUM 3HAUEHUEM NOJIXKEH OBITh
agpec mepeMeHHOI. [y mosydeHUs anpeca MepeMeHHOH, Mepen ee MMeHeM HA[o IOCTABUTHL aMmepcaHn. B
cTpoke 6 ykasaTeno b mpucBoeH anpec nepeMenHon a. O6paTuTe BHUMAHUE HA, TO, YTO YKA3ATENI0 HA TUI int
HAI0 [IPUCBANBATL aApeC MEPEMEHHOIN Tuna int, ykasarenio Ha float — ampec mepemennoil Tumna float. 3unas
amgpec IepeMeHHOH, MOXKHO NOJIyYUTh 3HaUeHNe, XPAHIITeecs 110 JAaHHOMY aApecy, OJIs 3TOrO CIIyXKUT 3BE3I04KA.
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B cTpoke 7 mepeMeHHOII ¢ IPUCBOEGHO 3HAUEHNE, XPAHIIIEECS 10 anpecy b. 3mech Takxke HEOOXOOMMO TOMHUTH
0 COOTBETCTBHUN THUIOB. Kax HETPYOHO MOragaThCs, IEPEMEHHBIE a U € OyOyT UMETH OOUHAKOBHIE 3HAUEHUS.
Bosepainasice k. 0O0OBSIBICHIIO YKA3aTeNsi B CTPOKe 4, MBI BUOAUM, YTO OHO MHEMOHWYHO: IO aApecy b XpaHuTcs
IepeMeHHasl TUIa int.

Crenyrommit GpparMeHT KOOa WIIICTPUPYET OUYeHb PACIPOCTPAHEHHYIO OIINOKY.

int *a;
*a=b5;

ITpu obbsBIIEHUN yKAa3aTess BLIAEISETCS MaMATh IJIs €r0 XPAaHeHHs, HO 3TOT BHOBb CO3NAHHEIN YKa3aTelb
HUKAK He NHIINAIN3IPYETCs, T. €. MOXKeT IMEThb IIPON3BOJIbHOE 3HAUEHIIE I CCBIIIATHCS HA 3aPaHee HEN3BECTHYIO
obnacTs namsaTu. Temnepb mpucBauBaHue *b=5 3ammucbiBaeTr B 3Ty 00/1aCTh MAMSITH HOBOE 3HAUEHUE, BO3MOXKHO
YHHYTOXAas TO, YTO TaM ObwL10 panee. Takoil MOIXOX IPUBOOUT K COBEPIIEHHO HEIIPENCKA3yeMOMY IIOBEIEHUIO
nporpaMMel. /I36exaTh 3TOH OmMUOKN MOXKHO, IEPENNCAB MPEALIAYINNA GPArMeHT CIeNYIOIM 00pa3oM:

int b;
int *a;
a=&b;
*a=5;

IIpu o6bsaBIeHNN int b KOMIUIATOP MO3a00TUTCS O TOM, YTOOLI IS XPAHEHUS IEPEMEHHON b ObL/Ia, BLIIEIEHA,
cBOOOmHAsA 007TaCTh NaMATH.

Tenepb BepHeMCS K HaIlleMy IIEPBOMY NPUMePY M PACCMOTPUM (QYHKIIMIO SWwap, KOTOPAs, UCHOJIb3Ys yKa3a-
TeJn, MeHsIeT 3HaYeHUs TePEMEHHEBIX X U Y, IPIHAMIIEKAIIIX TJIaBHOI ¢GyHKknuu. Ee mpoToTum onucad B CTPOKe
4. Bugro, uTo nanHas QyHKIUS OXKUAAET B KAYECTBE APIyMEHTOB ABA yKA3aTess HA nepeMeHHbe Tuma float.
IIpu BRI3OBe DyHKIMN Swap el mepenarTCs anpeca mepeMeHHbIX X u y. Kak yxke ormMedasocs Bhie, ObIIO Obl
ommnOKOH BEI3LIBATE (QYHKIINIO SWap CIenymmM 00pa3oM:

float *x, *y;
*x=3.;

*y=4.;
swap(x, y);

Tenepb HACTANO BpeMs MOTOBOPUTH O CBSI3M MEXIY MACCUBAMU U YKA3aTEIIMU, 00 apudMeTUIeCKUX Iei-
CTBUAX, KOTOPHLIE MOXHO COBEPIIATH HAJ yKa3aTeIsIMI, I TOM, YTO HAIO CHEIaTh, eCIN HeoOXOOMMO IlepenaTh
MaccuB B KadecTBe aprymenta ¢yukunu. Cremyromas nporpamma Oyner ciiyxuTh HaM npumepoM. OHa sBiis-
€TCs IepeneaHHoOl BepCuell MPOrpaMMBbl I HAXO0XKIEHNS MAKCUMAJIbHOIO JIEMEHTA B MACCHUBE U HCIOJIb3yeT
yKa3aTeJsu.

#include <stdio.h> /* Max. value in random massive */
#include <math.h>
#define DIM 5000

main (){
void find_max(int al[], /* int *a */ int n, int *amax);
int a[ DIM ], amax;
int i,n;
printf ("Put n:\n");
scanf ("%d4d",&n) ; /* pay attention to & before argument */
for(i=0; i<n; i++) {

© 00N WN-
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a [i] = rand(); /* random integer values */
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14 printf ("%-5d ",al[il]);

15 if (i%10==9) printf("\n");

16

17 }

18

19 printf ("\n");

20

21 find_max(a, n, &amax);

22

23 printf (" max value = %d\n",amax);
24 return;

25 }

26

27 void find_max(int *a, int n, int *amax){
28 int i;

29 *amax=x*a;

30 for( i=1;i<n;i++) /* search for max element */
31 if (kamax < *(a+i))

32 *amax=* (a+i) ;

33 }

CBs3b MeXIy MacCUBaAMU U YKa3aTeJSIMHU 3aK/I0YAeTCs B TOM, YTO UMsI MACCUBA SBIISETCS yKa3aTesieM Ha
ero mepshlil sremenT. Ilocse Toro kak B ¢cTpoke 7 o6bssier maccus int a[DIM], Beipaxenus a u &al[0] Gyoyr
SKBHUBAJICHTHBI, 3aMEHA ONHOIO HA OPYroe MPUBENET K TOMY e pe3yiabrary. Takxke OyoyT SKBUBAJEHTHEL
BeIpaxkerus al0] u *a.

YkazaTenu MOXHO CKJIAOLIBATH C LENBIMU YUCIAMU M BEIYATATH M3 HUX Ilejible Yucia. PaccMoTpum He-
KOTOpHIA yka3arTenb int *ip;. Bripaxenwue ip+1 Takxe sBisercs ykasareneM. Ecian 3HaveHmeMm ykasaTess
ip sABIseTCS HEKOTOPHIN agpec i, TO 3HAYeHUEM ykKa3aress ip+l aBisgercsa ampec i+2, Tak KakK IepeMeHHBIE
nestoro Tuna 3aHuMaior B Turbo C 2 Gafita. Ecnu Ob1 MBI nMenu ykasarensb Ha tun float: float *fp;, TO
3HaueHuneM fp+1 Ovwt OBl ampec Ha dYeThIpe 0ANTa MPEBHIMIAIOUINI TOT aOpec, KOTOPOU SBJISIETCS 3HAUECHUEM
fp, Tax kak mepemensere Tuna float sanmmaror 4 6Oaitra. Brrumranuwe menoro ymcesia u3 ykasaress 00iamaeT
TEMU e CBOUCTBAMH, YTO U CJIOXKEHUE, C TOH JINIIbL PA3HUIEHN, YTO B 9TOM CIIydae, 3HaUeHNe HOBOI'O yKa3aTells
COBUTAETCSA B CTOPOHY MEHBIINX AIPECOB.

OJIeMEeHTHL MACCUBA PACIOIATAIOTCS B MAMSITH IOCIEN0BATENLHO. Hanpumep, ecian MacCuB COCTOUT U3 Hepe-
MEHHBIX [IEJIOTO THIA, U €T0 NEPBELl 3eMeHT (¢ nanexcoM () PACIONOKEH MO aapecy i, TO CIenyoumil 3JIeMEeHT
(c mamexkcom 1) pacmomoxken mo ampecy i+2, Tak xak uesnsie nepementusie B Turbo C 3anumaroT B mamsTu 2
barita. B ciyuae ¢ mepemenubiMu Tuma float CaenyOIIUR JIEMEHT pacrosarajics Oul mo anpecy i+4. OrTotr
dakT, a TakxKe CBOUCTBA CJIOXKEHNS IEIBIX YHUCEI ¢ YKA3aTeISIMHI IPUBONAT K CIIEACTBHUIO: €CIIN a — 3TO UMS
MAaCCHBA, a k — Iesoe 9mucio, To atk — 5T0 yKa3aTelnb, 3HaAYeHIeM KOTOPOrO IBJIIeTCS aAPeC 3JIEMEHTa MAaCCUBA
¢ nanexkcom k. Ilosromy &alk] sxBuBamenTHO atk, a alk] — *(atk). OTuM paxTOM MEI BOCIONIB30BAJINCEH B
¢ysxnun find max (cTpokm 27-33).

Ecan neobxomumo mepenars MaccuB B KadecTBe apryMeHTa QyHKIUN, TO OOBSIBUTH TAaKyIO GYHKINIO HAIO
TaK, KaK yKa3aHo B cTpoke 6. (B komMMmenTapum man ajbTepHATUBHBIN CIOCOO OMUCAHUS MACCUBA-TIAPAMETDA.
OToT cnocob nomuepkuBaeT TOT GaKT, 9TO UM MACCUBA — 3TO yKa3aTenb.) Ilpu mepenade MacCuBa, Ha, CAMOM
nejie IPONCXOOUT Iepenada, yKaszaTelss Ha €ro MePBBIA 3JIEMEHT, IO3TOMY BBI3BLIBAEMAsi (PYHKIIUS MOXKET n3Me-
HATHh 3HAYCHU S 3JIEMEHTOB MAaCCHUBA U 3TU N3MEHEHU I COXpaH}ITCS{ npun BO3BpaH_IeHI/II/I B BbI3hIBaIOII_IyIO q)yHKU;I/IIO

ITonpoGHee o Teme namuoro ypoka: KP cTp. 35, 94.

Homanrnee 3ananume.

1. Hanucars QyHKIUO, KOTOPAs BHEIYUC/ISET CYMMY, PAa3HOCTH, IPOU3BENEHUE M YACTHOE OBYX UUCEN, WC-
TIONTB3YS YKA3aTEN.
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2. Ilepenucars mporpaMMy COPTUPOBKHU C IOMOIIBIO YKA3ATEIIEN.

10 Twun char. MaccuBsl cumBosioB. BBon cumBosioB. ASCII kon.

BanymaeMcs Han TeM, KakuM 00pa3oM HaM yOAeTCs BBOOUTH UHCIIA B IPOrPDAMMY B OTBET HA MPULJIAIICHUE
¢dyukmun scanf. Mubr HAXXUMaeM HA, KJIABUIIN ¢ OTOENBHBIMU Hu(paMu, a HEKOTOPAs IEPEMEHHAs] B IPOrpaMMe
MOJIy9aeT CBOE 3HAUEHWE. | me um Kak mpoucxomuT “cOopka” uucna u3 ormenbHbX mudp? Kaxnomy cumsomny,
KOTODBII IPUCYTCTBYET HA KJIABUATYPE, B KOMIIBLIOTEDE COOTBETCTBYET IefI0e UnC/I0. Bce CHUMBOIBI XPaHATCS
B KOMIIBIOTEPE UMEHHO B BuUE Ieybix unces. Pyukiusa scanf “sHaer” KakOMy CUMBOJIy COOTBETCTBYET KAKOE
YNCJIO0, OHA MOCIENOBATENLHO YNTAET CUMBOJILI U “‘cobmpaer” m3 Hux uyncno. Pyukuus printf BeimosHser
obpaTHy paboTy — pas0UBAET YKCIIO HA, CUMBOJILL U BEIBOOUT UX HA 9KpaH. COOTBETCTBUE MEXAY CUMBOJIAMUI
n nenbivn gucnamu HasuBaercs ASCII komom (American Standard Code for Information Iterchange). Beero B
ASCII xome 256 cumBosnos. [Tepemennas niauuoil B 1 6aiiT MOXET NPUHUMATEL KAk pa3 256 Pa3uIHLIX 3HAYEHU,
rak kak 28 = 256. B m3pike C ecTh CHeNUATBHEIN THII, KOTODEIT ICIOIB3YeTC I XPAHEHIS CUMBOJIOB — 3TO
Tun char. Ou npencrasiser co6oil ogHOGANTOBOE 1eIoe Yucio. PaccMoTpuM mpuMmep HpOrpaMMbl, KOTOPAs
BBIIOJIHSIET PAbOTy AHAJIOTMYHYIO TOI, KOTOPYIO menaer GyHkuus scanf — 4uuraer CHUMBOJIEL U COOHMpaeT u3
HUX IeJI0€ YKCIIO.

#include<stdio.h>
#include<ctype.h>
#include<string.h>
#include<malloc.h>

#define MAXLINE 80
#undef isdigit
#define isdigit(c) ( (c>=’0" && c<=’9’) 21 : 0 )

© 00N U P WN =

main(){
typedef char *String;
12 String error="Can not allocate memory";
13 char yli[]="Your line is";
14 char *1;
15
16 int readline(char x);
17 int atoi(char *);
18 String line;
19
20 if ( (line=(char *) malloc (MAXLINE*sizeof (char)) ) == NULL){
21 /x if( ! (line= (char *) malloc(MAXLINExsizeof (char)) ) );

=
= O

22 has the same meaning */

23 printf ("%s",error);

24 return;

25 }

26

27 if (readline(line)){

28

29 printf("%s %s its length is %d \n",yli,line,strlen(line));
30 printf("the characters in the string are :\n");
31

32 for(1=line;*1!=0 ;1++)
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83

printf ("char %c, dec %d, oct %o, hex Jx\n",*1,*1,*1,%1);

printf ("Your integer number is %d\n",atoi(line));

}
}

int readline(char *1line){

int ijk=0;
char c;

c=getchar();

while(isspace(c))
c=getchar();

while(isdigit ( c )){

*linet++=c;

ijk++;

if (1ijk==MAXLINE){

printf ("The maximum length of line exceeded\n");
return 0;

}

c=getchar();

}

*1ine="\0"; /* simply *1line=0 might be here */

return ijk;

}

int atoi(char *line){

int c,n,result=0;

while((c=*line++) !="\0"){

switch(c){
case ’0’
case ’1’
case ’2’
case ’3’
case 4’
case ’5’
case ’6’
case 7’
case ’8’
case ’9’
default

}

result=result*10+n;

}

return result;

B BBBBEBBBBB

© 0N O WN = O

break;
break;
break;
break;
break;
break;
break;
break;
break;
break;
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84 }

Haunem nocrienoBaTensHO pa3bupars 3Ty mporpammy. IIpempomeccop MoxeT He TOJIBKO MONCTABIATH HA
BMECTO IMEHOBAHHBIX KOHCTAHT UX 3HAUEHUsI, HO U OCYIIECTBIISITH MAKPOIIOACTAHOBKY C TapamMeTpaMu. lIpumep
maxonurcs B crpoke 8. Ha mecto isdigit(c) OGymer momcraBnieno Beipaxenue ( (c>=’0’ && c<=’9’) 7 1
: 0 ), omHAKo BMeCTO ¢ Oymer MCHoab30BAHO 3HAYEHUE TOM KOHKPETHON IIePEMEHHO, KOTOPAas IPUCY TCTBYET
B obparenun x isdigit. OTo mmocTpupyercs nmpumepoMm B crpoke 47. Mexny isdigit u sieBoil Kpyriioun
CKOOKOII B CTpOKe 8 He moikHO ObiThb npobesnos! KEine ogsa npudumza mo xOTOpO# ucnonb3yiorcs .h daiis
3aKJII0YAETCs B TOM, UTO B HUX ONPENEISIOTCS NMEHOBAHHLIE KOHCTAHTHL X MAKPOIIOACTAHOBKH C IIapaMeTPAMIU.
B mamewm ciayuae makpoc isdigit ompeneneH B daiiie ctype.h. IlosToMmy, ecnu MBI XOTHM ONPENEINTH CBOIO
BEPCUIO MAKPOCA, TO HANO CHAYAJA OTMEHUTH CTAPYI0 €r0 BEPCHUI0. OTO OENIAETCSA C IOMOIIBI0 MUPEKTUBEL
npenponeccopa undef (CTPOka 7), KOTOPAsk OTMEHSIET ONPENENIeHNs MAKPOCOB U NMEHOBAHHBIX KOHCTAHT.

Bupaxenne ( (c>=’0’ && c<=’9’) ? 1 : 0 ) comepXuT MHOrO HOBOIO U HHTEPECHOro. ’0’ m ’9’° —
9TO LEJIbIE KOHCTAHTEL, 3HaueHus MU KOTOPHIX sBIstioTcst ASCIT xomer cumsonos 0 n 9. 3amersTe, uto 5T ASCII
KOOBI OTHIONb He coBmanaroT ¢ unciaamu 0 u 9, manpumep, ASCII xon cumBona 0 pasen 48. Boobiue, cumBos
B amocTpodax — 9TO mesas KOHCTaHTa, co 3HavenueMm paBHeIM ASCII xomy mamnoro cumsosa. ASCIT xombr
MIPONUCHEIX U CTPOYHEIX CUMBOJIOB HE COBMAAaoT. IBa aMmepcaHa MCHOIL3YIOTCS OIS JIOTUYECKON OMepanuu
”u”, ¢ TOMOIIBIO CUMBOJIOB && U3 OBYX HPOCTHIX YCIIOBUI COCTABIISIETCS OMHO CJIOXHOe. YcjaoBue (c>=’0’
&& c<=’9’) Gymer MCTUHHBLIM, KOrna 00a ycmoBus c>=’0’ u c¢<=’9’ GynyTt uctuunsiMu. CylecTByeT Takxe
JIoruveckast omepauusi win’, Oy 0003HAUYEHNs STOI ONEPALNU MCIOIL3YIOTCSI OBE BEPTUKAJILHEIE 4epTHL | |.
Ycnosue (c>=’0" || ¢<=’9’) OymeT MCTUHHBIM, KOrZa XOTs ObI OMHO U3 ycjaoBuil ¢>=’0’ umu c<=’9’ GymeT
uctuaaeiM. Oneparus 7 @ paboraer cienyiommM 06pa3oM: CIIeBa OT 3HAKA BOIPOCA HAXOMUTCS HEKOTOPOE
yCJI0BU€, €Ciii 9TO YCJIOBHE UCTUHHO, TO BCE BHEIPAXKEHNE IPUHUMAET 3HAYECHIE, HAXOMSIIEEeCS MEXIY 3HAKOM
BOIIPOCA U OBOETOYMEM, B IPOTUBHOM CiIydae — 3HAUYEHHE CTOsIee CIPAaBa OT OBoeTodms. Taxum obOpasom,
sHauenne BuipaxkeHus: ( (c>=’07 && c<=’9’) 7 1 : 0 ) ecrs 1, eciiz 3HAUEHNE IEPEMEHHON C 3AKJIIOYEHO
mexny ASCIT xomamu cumBosioB 0 u 9 u Honb B mpotuBHOM ciyvae. ASCII xoner 1udp pacnosoxXeHsl MOOPs,
mo>TOMY GAKTUIECKU STO SIBJIIETCS IPOBEPKON HA TO, siBisieTcst jau ¢ ASCII xomom nudpsr.

B s3eixe C ecTb BO3MOXHOCTD AaBATh CHHOHUMEI UMEHAM THUNOB. IjIs 9TOro MCnosb3yeTcs: KII0UYeBOe CII0BO
typedef. Hampuwmep crpoka 12 menmaer String cuHoHmMOM Tuma ykasarenb Ha char. Crpoka char *er-
ror="Can not allocate memory" skBuBajenTtHa ctpoke 12. Ilepemennnie Tuma char MOXHO OOBEOUHSITH B
MaccuBbl. Takme MaCCUBBI BCTPEYAIOTCS OY€Hb YAaCTO, [TOITOMY CYIECTBYET CIeluajibHas dopMa UX MHULN-
anu3anuy, T. €. NPUOAHUS IePBOHAYAIBHBIX 3HAUEHWUI JIEMEHTAM STHX MAaCCUBOB. lIpuMeprl IpuBeneHbl B
crpokax 12 u 13. KoMmnunsaTop BeIgenseT maMsaTh I XPAHEHUS BCEX CUMBOJIOB (Ho ogHOMY OalTy HA KaXKIBIN
CI/IMBO.H), 3aKJIIOUYEHHBIX Me)KJIy HBOfIHHMH KaBBIYKAaMU, HpOﬁeJII:I TAaKXe CUNTAKTCsI CUMBOJIAMU. CI/IMBOJII)I B
IIaMsITH paCHO.TIO)KeHI)I B TOM Xe€ HOpﬂ,IIKe, 9TO 1 B CTpOKe. I‘Ia,HOMHI/IM7 49TO0 CUMBOJIBL XpaH}ITCSI B BUE CBOUX
ASCII xomos. 3mauenueM ykasaTess error OymeT agpec MepBOrO CUMBOJIA CTPokuU "Can not allocate mem-—
ory". 3uauenueMm Bripaxkenus error [0] Oyner menoe unciao — ASCII xon cumBosna C, Beipaxenus error[1]
— ASCII xon cumBosia a u T. n. O6parure BHUMaHue, yTo error [3] — 510 He HOMb, & ASCII xom cumBOIA
npoGen (menmoe umeso 32). B cTpoke 13 00BABICH MACCUB, HO KOIUYECTBO JEMEHTOB B HEM ONYIIEHO. OJTO
IOIIyCTUMO, TAaK KAK KOMIIMJISTOD CMOXeT BBEIUHCIUTH PAa3Mep MAaCCUBA, IONCYMTAB KOJIMIECTBO CHMBOJIOB B
crpoke. CTpOka CHMBOJIOB MOJIXKHA 3aBEPIIATHCS CHEIMAJILHEIM CIMBOJIOM — HYJIEBBIM 6afiTOM, 5TO 6ailT BO
BCEX pa3psaax KOTOPOro HAXOOSITCS HYJW, T. €., IOIPOCTY roBopst, unciao 0. OTor 6ailT uCnoab3yeTcs KaK Ipu-
3HAK KOHIIQ CTPOKHU, €r0 OTCYTCTBHUE IPUBOAUT K OUeHBb Cepbe3HBIM ommbOkaM. B crpokax 12 u 13 xoMmmisTop
ABTOMATUYECKU IOMECTUT HYJIEBOUM 0AllT B KOHEIL MACCUBA, ONHAKO €Ciin CTPOKa, GopMuUpyeTcs “BpydHYy’, 33
9TUM HOJKEeH ciaepuTh nporpamvuct. CooreercrByromwmit npumep Oyner npusenen Hike. OOBIYHO HyIJIEBOR
OaliT 3anuCcHIBaOT B BUOE ’ \O ?. 3aueM HyXeH CJI9II, CTAHET SICHO 4yTh mo3xe. He crienyer myrars ’0° u ’\O ’
— 9TO COBEPIIEHHO PA3HbIe BEIIW.

Ouenp 4acTO BO3HUKAET CUTyalus, KOTa 3apaHee He N3BECTHO, KAKOTO pPa3Mepa MACCUB IPHUAETCS UCIOIb-
30BaTh B mporpamme. Ilostomy, B C cymecTByer Crocod BHIENATH NAMITH QUHAMUYECKU, T. €. BO BPEMs
BBHIONHEHUs nporpamMbl. g 9Toro cnyxut 6ubimmoreunas ¢yuaknms malloc (ctpoka 20). PasGepem sty
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cTpoky monpobuee. Omeparop sizeof CIyXKUT OJIS ONpeNeIeHUs KOIUIECTBA MaMATH B 6aiiTax, KOTOPOe 3aHu-
MaeT MepeMeHHas NJAaHHOrO THUIA, B MaHHOM ciydae char. B ciyuae ¢ char Bmecto sizeof (char) M0xHO 6BITIO
OvI IpoCcTO HanucaThb 1. OMHAKO, €CIM MBI IMEEM [eJI0 ¢ EPEMEHHON TUMA int, TAKON MOMXOM YKEe HE IPUMEHIIM.
Ilepemennbie Tuma int B pasHLIX KOMIWISTOPAX MOTYT HMETh PAa3IWdHBIA paszmep. TakuMm 0Opa3oM, UCIOJb-
30BaHKe sizeof moBBIIAET IEPEHOCHMOCTH nporpamMMmbl. PyHknus malloc NPpUHIMAET B KAYEeCTBE aAPryMEHTa
I[[eJI0e YUCJI0 — HTO KOMUYeCTBO GalT 3amparnnBaeMoii mamMsaTu. Ecian GyHKuus MOXeT BHIAEIUTH TPebyeMblit
o0beM maMaTu (IpudeM, BLIIEICHHAS aMITh JOJIXKHA OLIThH PACIOIOXKEHa HETPEPLIBHO), OHA BO3BPAIIAeT yKa-
3aTeNlb HA HA4YaJIO 3TOI 00JIacTH, NHAaUYe — 3HaueHWe KOHCTAHTHI NULL, koTopas ompernesneHa B daiine stdio.h.
JI0boit ykazaTenb MOXHO CDABHUBATH C 3TOH KOHCTAHTOW, TAaKOe CPABHEHIE MCIOJIbL3YeTCs IS OIpelereHUs
pe3yibTaTa BeI30BA malloc.

Kaxk yxe ormeuasnocs BeIle, AJIS IPULAHUS OIPENESIEHHOTO CMBICIIA OIepannu IpubaBIeHIs IIeJI0r0 Yucia
K yKa3aTeno, HeoOXOOUMO 3HATH HAa O0BEKT KAKOTO THUIA CChlTaeTcs ykasarenb. OnHako, yHkuus malloc e
MOXKeT 3apaHee 3HATh, OOBEKTHI KAKOI'O THUIIA IPOrPAMMUCT OyIeT pa3MeliaTh B BLIOEIEHHON 00JIaCTH IaMITH,
U [TO9TOMY BO3BpAIaeT OO0OIIEHHBIN yKa3aTenb. [IpuaaTs 5TOMY yKa3aTeIn HeOOXOOUMEIE CBONCTBA HYKHO C
[IOMOLLBIO SIBHOI'O IIPUBENEHIS TUIIA, NI 9TOrO CIIyKuT KOHCTpyKkuus (char *) mepem nmeneMm ¢yHxmuu malloc.
Vms Tuna B 9TOH KOHCTPYKIINH IOJIXKHO COOTBETCTBOBATH THUILY T€X IIeDEMEHHBIX, KOTOpLIe OyAyT pa3Merarsbes
B BBIIEJIEHHON 001aCTH MaMSITH.

B s3pike C 3HaueHUs UMEIOT He TONIBKO IIePEMEHHEIE, HO U OIEepPAlNY, B YACTHOCTH, OIePALXsI IPUCBANBAHIS.
3HavueHNeM Omepannu MPUCBANBAHNS SIBJISIETCS 3HAYEHIE JIEBOTO OIEPAHA, KOTOPOE OH IOJIy4YaeT B Pe3ylIbTaTe
97Ol onepanuu. JTuM HAKTOM MBI BOCIOIB30BAINACH B cTPOKe 20, rie CpaBHUBAIN 3HAUEHNE OIePAlUY IPUCBA-
uBaausa (line=(char *) malloc(MAXLINE*sizeof (char)) ) c xomcrtamToit NULL. ITpu sToM Ha camoMm mene, ¢
IAHHOI KOHCTAHTOH CPABHUBAJIOCH 3HAUEHHE IIepeMeHHOH line, KOTOpPOe OHA MOJIy4YMIIa MIOCTe NPUCBANBAHUIL.
3HavueHNe UMeeT U ONepAaIus CPABHEHNS, YTUM 3HAUYEHUEM SIBJITeTCs 1, eciiu yCIoBue NCTHHHO, 1 0 B IPOTUBHOM
ciayqae. Ilpu nmpoBepke MCTUHHOCTH YCJIOBUSL B KPYTJIBIX CKOOKax mocie if u while, Ha caMoM mejie mpomcxo-
OUT CPABHEHUE 3HAYEHUS CTOALLECrO TaM BBIDaXEHUS C 0. ECJII/I 3HAYECHNE BBIPDAXEHNA OKAXETCAa PABHBIM 07 TO
yCJIOBU€ CUNTAETCSI JIOXKHBIM, IIpU JIF000M OTJIMYHOM OT HyJIs 3HAYEHU! yCaoBue Oymer mCcTmHHBIM. llosToMmy,
CIIeAYIOIAs KOHCTPYKINSA OOIyCTUMA U OnpenenseT 0€CKOHeUHBIN ITUKJI.

while(10-5) {
printf ("Hello\n");
}

Koucraura NULL unmeet suauenue 0. Taxum o6paszom, omepaiuu CpaBHEHUS B cTpoke 20 mMeeT 3HAUEHUE
1, xorma line pasuo 0. ITosTomy cTrpokm 20 u 21 COBHATAKT MO CMBICITY. BOCKINUIATENLHBIN 3HAK 3aMEHSIET
yciioBUE Ha OOpaTHOE, T. €. MCTUHHOE MejIaeT JIOKHBIM, 4 JIOXKHOe NCTUHHEBIM.

B cTpoke 23 MBI XOTUM pacmevyaTaTh MACCUB CUMBOJIOB. s 9Toro dyuknuu printf HeoOXoouMo B Ka4ECTBE
apryMeHTa IepefaTh yKa3aTesb HAa HAYaJIo 9TOrO MACCHUBA, a TAKXKe IIOCJIe 3HAKA % IOCTABUTH CUMBOII S.

B cTpoxke 27, MBI CHOBa BOCIIONIB30BAJINCH TEM, YTO BCE OTJIMYHOE OT HYJIS SBJISETCS UCTUHOM.

O6paTuTe BHUMAHIE, 9TO B CTPOKE 32 MCIOJIB3YETCS BEIPAXKEHNE 1++, MEXKIY TeM, 1 SIBIISIETCS yKA3aTEIEM.
CMBICT IJaHHOM OIepaIy OJIs yKa3aTesell TAKOH e, KaK U [JIs IeJIbIX YUCell, OHO SKBUBAJICHTHA CIIELYIOMIEMY:
1=1+1

Hapfmy C OECATUYHBIMU, B HpOFpaMMaX qaCTO0 I/ICHOJII)3yIOTCH BOCbMepI/I‘IHhIe n meCTHanuaTequHme quciia.
TTouemy uucno, nanpumep, 8329 mbr HasbBaeM gecsTudHbiM? [ToTOMY UTO €ro nudpsl ABIAOTCS KO3(POULIMEH-
TaMHI B PA3NIOKEHUN 3TOr0 4MCaIa mo cremeHsM 10: 8329 = 8 -10% +3-102 +2-10' +9-10°. Amasnormuso,
mpou3Bens Pa3iIoKeHNe YUCIA M0 CTeneHsM 8 miau 16, MBI MOIyYNM BOCBMU- WJIN IIECTHAOLIATEPUYHOE IIPemn-
crasiierne gaHHOro yncia. lecTHannarepuynbivu nudpamu Hapsny ¢ uudpamu 0-9, sBiusioTcs Takxke OyKBHI
maTunckoro andasura a—f. Kak mpoussectu pasmoxenue uncia no nasHoMy ocHoBaumio?! CylecTByeT npocToil
aJaropuTM, HapuMep npenctaBuM 4ducio 8329 B mecrHamnarepumynoin dopme. Haxommm ocTaTok OT memeHus
8329 na 16. 8329%16=9. 9 GymeT nocienHell MeCTHANIATEPUIHON (POl HaHHOro uncia. Teneps mnenum 8329
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Ha 16 — 8329/16=>520 (BcOMHHUTE, YTO NPH LETOYUCIIEHHOM [eJIEHUN OCTATOK 0TOpackBaeTcs). 520%16=8, no-
nydena Bropas nubpa ¢ koHna. 520/16=32, 32%16=0, 0 — Tperss mudpa ¢ kouna. 32/16=2, 2%16=2, 2/16=0.
Kax TOiBbKO mOCIe 0YepenHOro OEeNIEHUs PE3yIbTAT CTAHET MEHbIIE OCHOBAHUS, II0 KOTOPOMY OCYILIECTBIISIETCS
pa3NoXKeHue, IPouece 3aBepuaercs. Takum 06pa3oM, IIECTHANIATEPUYHEIM IPENCTABIICHIEM NAHHOLO UHCIIA
6ymer 2089. CymecTrByeT BO3MOXHOCTB 3amaBaTh 000l ASCII kom, momeras ero BOCbMEPUYHOE 3HAUCHUE
IIOCJTe CJI3IIA B anocTpodax — BOT YTO O3HAUAET CJIFII B HYJIEBOM OaiiTe.

PaccmoTpum BozMOkHOCTY QHyHKIMK printf, KOTOpEIe nCnonb3yTcs B cTpoke 29. Pyukuus printf ymeer
[IENIATH MHOT'O IOJIE3HEIX BEILEH, HAIPUMED, MIPENCTABIISTE OECSITUYHBIE YNCIIa B BOCBMEPUYHOM U IIIECTHAMIA-
TEpUYHOM BUAe U HAOO0OpOT. [ mpencTaBiieHus Ymuciaa B BOCBMEPUYHOM BUAE HUCHOIB3YETCS KOMOMHALINS
CIMBOJIOB %0, ILIecTHAanuaTepuyHoM — %x. Takxke, momb3ysch ¢yukumeinn printf moxuo y3uars ASCII xon
000r0 CUMBOJIA U OIPENeInThb Kakoil cumBoil coorBercTByeT nanHomy ASCII komy. s peajmsaru mocien-
Hell BO3MOXHOCTH HAIO0 ICIOJIB30BATE 4C, U TOrna Oymer nanegaran cumBoil ¢ ASCII xomoM paBHBEIM 3HAUEHUIO
COOTBETCTBYIOIIErO apryMenTa Gyukuuu printf. A Bot kak MmoxHO y3uaTs ASCII xom mpON3BOILHOTO CUMBOIA!

printf ("%d\n",’D’);

ITpu sTom G6yner naneuaran ASCII kon cumBoma D.

M=zr pazobpanu QyHknuoo main, Tenepb nepeiineM x ¢yHkimu readline. OHa uCHONB3yeTCs OIS MOCUM-
BOJIBHOT'O UYT€HUS CTPOKU, BBOOUMOII IIOJIL30BATENIEM, I BO3BPAIIAET KOIMIECTBO CUMBOJIOB-IIU(D B 3TOH CTPOKE.
®Dyuximsa getchar yunraer ouepenHon cuMBoi u3 ¢cTpoku u Bo3Bparaet ero ASCII xon. Makpoc isspace onpeme-
JieH B (aiine ctype.h u HCIOIB3yeTCs OIS TOrO, YTOOBI ONPENENNTh, SBJISETCS JIN JAHHBINA CIMBOJI IPOOEIBHBIM.
Ecnu cuMBOI TAKOBBIM SBISETCS, TO 3HAYEHINE MAKPOCA OTJIMYHO OT HYJIsI X PABHO HYIIO B IPOTUBHOM CIIydae.
Yuraremo npemiaraeTcs CaMOCTOSTEILHO BBIICHUTL KAKWE CHMBOJIEL CIMTAIOTCS IPOOEIbHBIME, AHAIN3UPY I
3HAUEHNUS MAKPOCa isspace I KaXI0r0 KOHKPETHOIO CIMBOJIA.

PaccmorpuMm Gosee nonpobHO omeparmio aBroyBenudenus i++. IIpexnme Bcero HeoOX0muMoO 3aMEeTUTH, UTO
CyILIeCTBYeT TaKxXKe Olepalls aBTOYMEHbIIEHUs i--, KOTOpas yMeHbIIaeT 3HA4eHHE CBOero omepaHna Ha 1.
Onepanuu aBTOYMEHBIIIEHNS 1 ABTOYBEINYEHNS UMEIOT ABe HOpMEL: i++ u ++i. Mexnay stumu nByms dopmamm
HEeT Pa3HULLI, €C/IU JAHHAS OIepPalus ICIOIb3yeTCs OTAEIbHO, KAaK, HanpuMep, B cTpoke 49. OngHako, eciu 9Tu
IIBe OIepaIlnyl BCTPEYAITCS B CJIOXKHOM BBIPAXKEHWU, OHU HMEIOT PA3NYHBIA CMBICI. B ciyuae i++ 3HaueHue
i cHavasja NCHOIB3yeTCS B BHIPAXKEHNN, A MOCIIe 3TOrO YBEIMINBACTCA HA 1, B cIydae ke ++1 BCe MPOUCXOOUT
HAao0OpOT: i CHavuama yBelIWYUBAETCS, a yXKe IIOCNe 3TOr0 HCIONb3yeTcs B BeIpaxkeHuu. Hampumep, B cTpoke
48 cHagaJsa mo agpecy, KOTOPHIN SIBJIIETC 3HAUEHNEM yKa3aTess line moMernaeTcs 3HaUEHNE C, & IOCTE 9TOI'O
IPOABUTAETCS yKa3aTenb. B ciydae xe ¢ *++line Bce nmpoucxomut B oOpaTHOM mopsinke. Heobxommmo Taxke
OTMETHUTH, YTO B TAKOM CiIy4ae: ++xline, onepaius aBpToyBeandeHns OyneT IpOn3BOOUTHCS HE HAL yKa3aTeeM,
a HAI COOEPXXUMBIM TOU 00IaCTH MAMSITH, HA KOTOPYIO OH CCEIIAeTCs. FC/Iu MBI XOTHM yBEIMYIUTH CONEPKUMOE
5TOH 00/1aCTH MaMATHU IIOCIIe TOTO, KaK OHO UCIOJIb30BAHO B BEIPAXKEHNN, HEOOXOONMO UCIOIB30BATh CIEAYIOLIYIO
KOHCTPyKuui: (*1line)++. OOparure BHUMAHUE HA CTPOKY 58, rme MBI BPYUHYHO H0OABJIsIeM B KOHEI CTPOKU
HYyJIeBOH OamiT.

Temeps nepeiineMm Kk paccCMOTPEHNO QyHKINHN atoi, KOTOpas COBCTBEHHO U MPOU3BOAUT IPEOOPA3OBAHIE MAC-
CHBa CHMBOJIOB B Iiesioe 4uciio. B Hell npucyTcTByeT KOHCTPYKIms switch, KOTOpas uCnoab3yeTcs Ojis BEIOOpa
ONHOTO U3 HECKOJIBKUX BO3MOXHEIX BAPUAHTOB BLITIOJIHEHUS YaCTU NpOorpaMMbl. HyXHEIN myTh BHIOUPAETCS B
3aBUCHMOCTY OT 3HAUEHUsS NIEPEMEHHOI C, CTOSIIEN B KPYIJIBIX CKOOKAX IOCTe KITI0YEBOro CJI0Ba switch. OT1o
3HAUEHNe, MOCIIENOBATEILHO CPABHIBALTCS C KOHCTAHTAME, HAXOMSIIINMUCS IIOCJE KJIIOUEBHIX CJIOB case. IIpm
€ro COBIIAIEHNN C OOHON U3 KOHCTAHT, Oy[eT BHINOJIHEH OIIePATOP HOCIIe IBOETOYNS, COOTBETCTBYIOIIErO TAHHON
koHCTaHTe. Hampmmep, eciiu 3HAUYEHME C COBHIAIET C ’5’, TO mepeMEeHHAs n mOoJaydnT 3HadeHuwe 5. Ecau me-
OGXOIII/IMO BBIIIOJTHUTH HECKOJIBKO onepaT0p0B7 X HAOO IIOMECTUTH B (1)I/II‘yprIe CKO6KI/I AHAJIOTNYHO TOMy7 KakK
9TO HeNnajioch B ciaydasx ¢ if, for u while. Eciu uu ogHOro coBnanenus me 0GHAPYyXE€HO, TO OyneT BHIIOJIHEH
orepaTop nocie kirrouesoro ¢iiosa default. Oneparop break uCmonb3yeTcs Ajis TOr0, YTOOBL HE IEPECKAKNBATD
HA OPYI'yIO BETBb [IOCIE NPOxoxaeHus onuori. Hanmpumep, B TakoM cirydae:

switch(c){
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case 1 : n=1;
case 2 : n=2;
case 3 : n=3;

eciu ¢ paBHseTcs 1, TO OyayT MOCIENOBATEIHLHO BHIIOJIHEHBI ONepanny nprucBanBanms n=1;, n=2; u n=3;.

O6parure BuuManue HA, CTPOKy 64. IIpu 0ObsIBIIEHUN TIEPEMEHHON €l MOXHO CPa3y IMPUCBOUTHL 3HAUYEHUE,
TAKOW IIpUeM HA3BIBAETCS MHULNAJIN3AINEH.

Paccmorpum apyroit BapuanT ¢pyHkmum atoi

int atoi(char *1line){
int c,result=0;
while((c=*line++) !="\0")

result=result*10+(c-’0’);

return result;

O ~NO O WN -

B meit ucnonszoBan Tor dakt, uro ASCII xombr nudp pacmonoXeHbl MOAPSH, B TOM X€ MOPSOKe, YTO U
uudpsl B PAMY UENBX vucer, nosromy, eciu ¢ — 510 ASCII xon mudpsr, To c-’0’ ecTb cama 3Ta nudpa.

IlonpoGHee o Teme manHoro ypoka: KP crp. 23, 36, 104.

Homariinee 3amanue.

1. TIporpamma njs mpeoGpa30BaHIs CUMBOJIBHON CTPOKH, CONEPKAIIEN CUMBOJIBI IIIECTHAAATEPUIHEIX AP,
B IIeCTHAALATEPUIHOE LIeJI0e UCIIO.

2. Ilporpamma mis mpeoOpa30BaHUS IIECTHAOUATEPUYHOIO LIEIO0 YNUC/IA B CUMBOJIBHYIO CTPOKY, COOEPXKAa-
LIYI0 CUMBOJIBI IIECTHAAIATEPUIHBIX IUOD.

11 AprymenTtbl @yHKINuu main. BBom u3 daisia m BeiBoa B daiii.
Y ciioBHasi KOMIIUJISAIINAL.
Io cux mop Mbl BBOOWIN HAHHEIE C KJIABUATYPLI M BLIBOONWIM HA 3KpaH. B sa3wike C CylmecTByeT BO3MOXK-

HOCTB BBOIA u3 ¢haityia u BeiBoga B dair. Crenyromas mporpaMMa WHICTPUPYET TAHHYI BO3MOXHOCThE. OHA
IpeqHa3HAYEeHA M1 KONMPOBAaHUS (HANIIOB.

1 #include<stdio.h>

2 main(int argc, char *argv[ ] /* char **argv */ ){
3

4 FILE *source, *target;

5 int c;

6

7 if ( (source=fopen(*++argv, "rb")) == NULL) {

8

9 fprintf(stderr, "Can’t open source file!\n");
10 exit(1);
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11 }

12

13 #ifdef WRITE_TO_FILE

14

15 if(argc !'= 3) {

16 fprintf (stderr,"use : cpfile source target\n");
17 exit(1);

18 3

19

20 if (! (target=fopen(*++argv, "wb"))){
21 fprintf (stderr,"Can’t open target file!\n");
22 exit(1);

23}

24

25 while((c=fgetc(source)) != EOF) {

26 fputc(c, target);

27 %}

28 fclose(target);

29

30 #else

31

32 if(argc !'= 2) {

33 fprintf (stderr,"use : cpfile source\n");
34 exit(1);

3% }

36

37 while( (c=getc(source)) != EOF)

38 fputc(c, stdout);

39

40 #endif

41 fclose(source);

42 }

Haunem pasbupars DAHHYIO NPOrpaMMy MOCIEOOBATEILHO.

®yuknus main, Kak u a00as apyras QyHKINA, MOXET UMETb apryMEHTHL. ApPrymMedThH B GQyHKIMIO main
[epenarTCcs M3 KOMAHOHOW CTPOKU. B orTnmume oT npyrux GyHKIUN, TUID U KOJIMYECTBO apryMeHTOB main
CTPOrO OIpPENENIeHb], HTO ONHA, MIEPEMEHHAS 1I€JI0T0 TUMA 1 OOUH MACCUB yKa3aTejell, UX MPUHATO 0603HAYATD
argc (cokpaienue oT argument count) u argv (cokpaienue ot argument vector) (crpoka 2). OcranoBumcs
nonpoOHee Ha, BTOPOM apryMEHTe. Y Ka3aTelIM TaK e KaK U MPOCTHE TePEMEHHEE MOXHO OOLENUHATL B Mac-
CHUBEI. KaK YXe OTMeYaJIOCh, paHee UMA MaCCUBa — 3TO yKa3aTeJlb Ha HepBbeI 3JIEMEHT OAaHHOI'O MAaCCHUBA. B
Cllydae MacCUBa yKa3aTellell MEPBLIl 3JIEMEHT MaCCUBa €CTh yKa3aTeslb, HO3TOMY MMs MaCcCUBa yKa3aTejel —
5TO yKa3aTesb Ha yKa3aTenb. Ijis TOro 4Tobsl 00bIBATE IEPEMEHHYI0, KOTOPAs SABJISIETCS YKA3aTEIeM Ha yKa-
3aTeNb, HANO NEPeN UMEHEM >TOIl IEPEMEHHOI MOCTABUTD ABE 3BE3M0YKU. B KOMMEHTapuu B CTPOKE 2 MPUBENEH
ATIBbTEPHATUBHEIN CIIOCO0 00BSBIIEHIS BTOPOTO apryMeHTa QYHKIUKY main

AprymeHTHI argc u argv mosiy4aroT CBOM 3HAYEHUs CJIeOYyIouM 00pa3oM: MpU 3aIyCKe IPOrPAMMEL IIOCIIE
MMEHHN CAMON KOMAHIBI MOXKHO YKAa3BIBATH HECKOJIBLKO TEKCTOBBIX CTPOK. Hampumep:

> myprog.exe argl arg2 arg3
3uauenneM argc OyneT KOIMM4eCcTBO 9TUX CTPOK ILIIOC 1, T. €. B HAIlleM NIPUMEpPE argc PaBHSIETCS YeTHIPEM.

DJIeMEeHTEL argv CChBIIAIOTCA Ha Te obsacTu naMATU, rae XpaHATCAa CUMBOJIBHBIE CTPOKH, COOCP2XKAIINIE NMA
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caMoOil KOMAaHIHBI 1 NIMEHA ee apryMeHTOB, 3alMCAHHLIE B KOMAHIHOR cTpoke. B HallleM KOHKDETHOM IpuMepe
argv[0] — 570 yka3aTenb HA Ty 00ACTb MAMATHU, e XPAHUTCS CHMBOJIbHAS CTPOKa "myprog.exe". Umes
YKa3aTesb, MOXKHO HOJIYy4YUTh TO, HA ITO 3TOT YKA3aTENlb CCHIIACTCSA. JHadYeHueM BblpaxeHuil argv[0] [0] u
xargv[0] ssasercs nemoe uncino — ASCII kon cumBona ’m’, a Beipaxkenuit argv[0] [1] u *(argv[0]+1) —
ASCII xon cumBomna ’y’. Aumanoruuno argv[2] ccrimaercs Ha Ty 067aCTb MAMATH, TI€ XPAHUTCSI CUMBOJILHAS
cTpoka "arg2", sHauenueMm Buipaxkenuit argv[2] [3] u *(argv[2]+3) 6ymer ASCII kon cumBoma *2°.

IMepeiinem k 06cyx) meHIIO TOTO, KaK B s3bike C MOXHO paboTaTs ¢ painamu. s Toro, 9Tobsl IporpamMma, Ha,
C nomyuunina nocTyn K (aiiny, Heo6XonuMo 5TOT (Gaiiin OTKpEITh. WHpopMarmsa o daiiie XpaHUTCS B IPOrpaMMe
B HEKOTOPOI CTPYKType (4TO Takoe CTPYKTypa obcyxkmaercs B pasnene 14) tuna FILE. Tun FILE onpenened B
¢aitnie stdio.h ¢ nomouisio cpencrsa typedef. Oneparus oTKpHITUS DAiina 3aKII0IAETCSI B TOM, YTO CO3AETCS
cTpykTypa Tumna FILE, u 3aTeM OHa 3amosHseTcs NHOQOPMAIWENl 0 KOHKPETHOM (Qaiije, T. €. CO3IaeTCs CBI3b
MeXIy KOHKPeTHBIM (aflyioM U €r0 BHYTPEHHUM IPeICTaBIeHreM B mporpaMme. liist 9Toil renu npenHazHaveHa
¢dyukuus fopen (crpoka 7). OHa NpuHEMAaET OBa apryMEHTA, IEPBHI — yKa3aTelb Ha CUMBOJIBHYIO CTPOKY,
B KOTOPOHM XpAaHUTCs UMs (ailia, BTOPOI — peXuM OTKPBITUS, T. €. YKa3aHue Ha TO, OJIs Jero 3ToT daiin
OTKpBLIBAaeTCsA. B Hamem npumepe umeHa GaiijoB IepemaloTcs Yepe3 KOMAHIHYI0 CTPOKY, T. €. yKa3aTejau Ha
HIIX CONEPXKATCsA B MACCHUBE argv, HO MOXKHO YKAa3bIBATH UX SBHO, HAIIPIMED:

source=fopen("readme.txt", "rb");

CuMBOI r BO BTOPOM aprymenTe GyHKunu fopen yKas3bIBAeT HA TO, 4TO (AT HOMXKEH OBITH OTKPHIT IJIs
urenus (read). daitn OTKPHIBAEMEL JI YTEHUS OO/KEH yXKe CYILIECTBOBATH HA NUCKE, IOMLITKA OTKPHITh IJI
YTeHUs HeCylmecTByonmi ¢dain okoruntcsa Heynadein. CuMpoin b mocie r o3HagaeT, 4To Qaila mo/nKeH OLITh
OTKDBIT B JBOMYHOM pexuMe. UTO Tak0oe ABOMYHEIA PEXUM, U YEM OH OTJIINIAETCS OT TEKCTOBOrO, OOCYOUM Iy Th
mo3xe. fopen BO3BpalllaeT yKa3aTenlnb Ha CTPYKTypy tuna FILE, roe pa3smelrieHa nHpopManus o daine, uMs
KOTOPOTO 3a[1aHO B KAUeCTBe IIEPBOTO €€ apryMeHTa, €CITN OHA CMOIJIa OTKPBITE 3TOT (ai 1 NULL B IpOTUBHOM
cayuae. Crpoka 20 aHAIOTUYHA, CTPOKE 7, 38 UCKIIFOUEHNEM TOTO, YTO 3[eCh (ailyl OTKPHIBAETCS HA 3aINCh, HA,
9TO YKa3LIBAET CUMBOJ W (Write) BO BTOPOM aprymesTe. DTOT (Qailil TAKKe OTKPHIBAETCSA B IBOUYHOM DPEKUME.
Ecan nng sanmcm OTKpBIBAeTCS HECYILIECTBYIOIINIA Gaiiia, TO OH OymeT co3maH. Ecimu 6yneT cmemaHa MOMBITKA,
OTKPBITH [JISI 3aMUCH YK€ CYIIEeCTBYIOII (Daili, TO BCe ero mpexHee comep:xumoe 6ynet norepsao! s zanucu
B (allyl MOXKHO UCIOIBL30BaTh GyHkuuio fprintf (crpoka 9). Ona ornumuaercs oT printf, HajudmeM OOHOTO
IIOTIOJTHITEJILHOIO aPryMEHTa — yKa3aTels Ha (Al B KOTOPBIA HAO IPOU3BOAUTE 3anuch. CyIecTByOT Tpu
NpemonpeneeHsux ykazarerns tund FILE — stdin, stdout u stderr. ®aiinnl, Ha KOTOPBIE CCHIIAIOTCS HAHHBIE
yKazaTesu, He HaJ0 OTKPBIBATH C IIOMOMILIO GyHKINN fopen nx MOXHO Cpa3y UCIOIb30BATH B IporpammMe. stdin
[I0 YMOJIYAHUIO CBSI3aH C KIIABUATYPOH, a stdin u stderr — ¢ 5kpaHOM. OTO HOBENEHUE IO YMOIIAHIIO MOXKHO
M3MEHUTH CPEICTBAMU ONEPALMOHHON CUCTEMEI, TEPEHANIPABIISI CTAHIAPTHEIA BBOA U BuIBon. Hampuwmep, ecin
HEKOTOpas IPOrpaMMa, KOI KOTOPOU 3alncad B daliyie program.exe YnTaeT NaHHLIE ¢ KJIaBUATYpPH (stdin) u
BBIBOIUT HA 5KpaH (stdout), TO MOXHO 3aCTABUTH €€ UNTATH HAHHLIE N3 (hailia U 3annCHIBATL HaHHEIE B daiin
C IOMOLIBIO CIIeAYIOIIell KOMAHIHON CTPOKH:

program.exe < infile > outfile

Hauusie opu sTom OynyT unrarbes u3 ¢aitna infile u 3anuceBarbes B Qain outfile. infile mosmxen
Cyl1ecTBOBaTh, a outfile Oymer co3maH, ecnu OH He cyulecTByeT. Eciu ke outfile yxke cyluecTByeT, TO
mpexkHee comep:kuMoe ero Oymer morepsiHo. IIpm TakoMm mepeHampaBneHnu BBOma U BhIBoma <, infile, > u
outfile He cumTaroTCs aprymMeHTamMu QyHKIUHN main u He NMOMNATAlOT B MACCUB argv. stderr OTIMYaeTCS OT
stdout TeM, UTO ero TpyIHee nepeHANIPABUTE (Al A1 STOrO HEOOXONUMEI CIeNAJIbHBIE YXUIITPEHUSI, KOTOPLIE
MEI 3[IeCh PAcCMATPUBATEL He OymeM. OOGBIYHO ¢ IOMOIIBIO0 yKa3aTelns stderr BHIBOOST COOOIEHs 06 OImbdKax,
KOTOpBIE NOJIXKHEI IOSIBUTHCS HA SKPaHe, BMECTO TOrO, YTOOBI 3aTePSITHCS B KAaKOM-HuOynb daiie. VImeHHo 310
MBI U CHOEJIAIN B CTPOKe 9.

®ynknumsa exit (cTpoka 10) mcnonesyeTcs muis 3aBepieHns pabOTH IPOrPAMMEL ¢ KOIOM OmubKu (KOTODPLIIL
NEPeNaeTCss B ONEPANMOHHYIO CPEIy), PABHEIM €€ APTyMEHTY.
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Iiis yTeHUs: OMHOTO OYepemHOro CuUMBONA u3 Qaitna cuyxnt ¢yskuusa fgetc (crpoka 25). B xauectse
apryMeHTa OHa, MPUHUMAET yKasaTenb Ha daitn u Bossparnaet ASCII kon mpounTansoro cumsomna. CyiecTByer
0co0mrit cayuait, korga fgetc BosBpamaer He ASCII xon mpOYNTAHHOTO CUMBOIIA, 4 3HAYEHUE KOHCTAaHTH EOF
(coxpamenue or End Of File), onpenenennoit B daiisie stdio.h, 06brano 310 3mavenne — -1. Ilo ymomuanmio
(ecnmm cuMBOMI b OmyIeH BO BTOPOM apryMmenTe (QyHKuum fopen) (aii OTKPHBAETCA B TEKCTOBOM DEXKIME.
B stom cnyuae EOF BosBpaimaercs amb0 KOrga HOCTUTHYT KOHEN (aiiia, jub0o Korma B (aiijie BCTPEeTUIICS
cumBonr ¢ ASCII xomom 26, HEKOTOpBLIE TEKCTOBLIE PENAKTOPHI IIOMEINAI0T MAHHKLIN CUMBOJI B KOHel (aiina.
Omuaxko, B OBOMYHLIX (DAjIax, HANPUMED, CONEPKAIINX MAIIMHHBIA KON, TAKON CUMBOJI MOXET BCTPETUTHCS
HEOMHOKPATHO. 1losTOMY g paGoOTHI ¢ ABOUYHBIMU (DaiilaMu HEOOXOOMMO OTKPHIBATE UX B JBOUYHOM PEXIIME.
B sTom cyuae fgetc BosBpamtaer EOF, TOIBKO KOrga DOCTUTHYT KOHen (afina. IIis 3ammcu OMHOTO CIMBOIIA
B (aitn ucnonbsyercsa dyukuusa fputc (crpoka 26). Ona mpurumaer nsa aprymenta, nepseii — ASCII xon
CHMBOJIa, KOTOPHIN HAJO 3allICAaTh, BTOPON — yKa3aTeslb Ha (aily, Kyaa HaIo IPOU3BECTH 3AINCh.

ITocse 3aBepitienust paboTEHL ¢ GaiIoM ero HeoGXOMUMO 3aKPEITh, T. €. Pa30PBATh TY CBSI3b MEXIY GaiiaoM u
crpykTypoii Tuna FILE, koTopas 6b1a coznana ¢ nomornsio Gyukuuu fopen. st 910 cnyxur dyukuus fclose
(ctpokm 28 u 41).

ITpenpoueccop s3pika C o6ecreynBaeT yCIOBHYK KOMIWISINIO, T. €. BO3MOXHOCTH KOMIMJIAPOBATH WIIU
He KOMIMINPOBATH KAKOH-IN00 (PpArMeHT MCXOMHOTO TEKCTA IPOrPAMMEI B 3aBHCHMOCTH OT BHIIOJIHEHUS He-
KoToporo ycnoeusi. Iis peammzanuy 3TOil BO3MOXHOCTHU CIIy:KaT OUPEKTUBHI npemporieccopa #ifdef, #else
u #endif (cTpoxu 13, 30 u 40). Ecnu xomcranTa WRITE_TO_FILE ne Obuia paHee OMPENENEHA, TO IPENPOLEC-
cop upu obpaboTke daitna “BeIKHHET” U3 HETO Ty YaCTh, KOTOpas 3akioueHa mexny #ifdef WRITE_TO_FILE u
#else, u KOMIUIATOP 5TOM yacTu ¢aiyia He yBunut. CrrenoBaTenbHO, 9Ta 4acTh He OyIeT OTKOMIMIMPOBAHA, 1
COOTBETCTBYIOLINI MAIIMHHLIN KOI HEe nomaneT B nporpammy. Eciaun WRITE_TO_FILE Owuta ompeneneHa, TO “BbI-
KUHYTOI  OKaxXeTcs JacThb Qaiina mexny #else u #endif. Kax ympasnaTs yciaoBrOR xommmisuneit? Moxuo
Ob1710 OBI HamuCcaTh rae-HuOynb B mporpamme #define WRITE_TO_FILE, HO B TakOM CiIydae 9Ta KOHCTAHTA OBLIa,
OBI BCerna OmpenesieHa. PermmTs 3Ty 335241y MOXHO HCIIONB3YsI KOMAHIHYIO CTPOKY. EC/n BEI3BATH KOMIINIISITOD
KAaK OOBIYHO:

> tcc myfile.c
10 WRITE_TO_FILE me Oymer oupenenena. st Toro, 4Tobul ee OnpenenTs, Haa0 UCIOJIL30BATH OMIui -D
> tcc -DWRITE_TO_FILE myfile.c

ITonpo6Hee o Teme nanuoro ypoka: KP crp. 90, 113, 147, 155.
Howmarisee 3ananue

1. IlporpamMma Ojs 3aMeHHI B ¢aiije OMHOTO CJIOBA HA APYTOe.
2. IlporpaMma mjisi BEIBOOA HA, SKPAH COONEPKUMOro GailyioB, IMEHA KOTOPHIX 33aHbI B KOMAHIHON CTPOKE.
3. Ilporpamma mis Hymepamuu CTpPOK B daiise.

4. IlporpaMmma mjis mOACYETA KOJIMYECTBA PA3IUYHLIX CIMBOJIOB B daiise.

12 Ilo6uToOBHLIE OIEepaIluu.
Bce nepevennbie xpaHsTCsS B KOMObIOTEPEe B nBomuHoM Bupe. Hampumep, necsituunoe 3nauenue 150 mpencra-

BJIEHO B Buue cienyromero aapopa 6uros: 10010110. B s3mike C cymiecTByOT OnepaToOphl, KOTOPKIE TO3BOJISIOT
NpOM3BOAUTE Oonepanun Hag Ouramu. VIx CBONCTBA HpUBENEHEBI B TAOIAIIAX:
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no6uToBoe u (c=a&b) | moburopoe min (c=a|b) | mobuToBoe
uckmovaomee win (c = aAb)
a | 10010110 10010110 10010110
b | 10101001 10101001 10101001
c | 10000000 10111111 00111111
HOﬁI/ITOBOG COBUT BJIEBO caoBur BHpaBO
orpunanue ("a) | (a K 2) (a>3)
a 10010110 10010110 10010110
pe3ynbTaT onepanuu 01101001 01011000 00010010
(coBur BiIEBO HA OBE
[O3ULUYN U BOPABO HA, TPH)

IIpu BemonHEeHNN TOONTOBOrO "1’ HEKOTOPHIN OUT epeMeHHO ¢ OymeT PaBeH eqUHUIE, €CIIM COOTBETCTBYIO-
e OUTHL KaK B @, TaK U B b paBHBI equHuie, u OyneT paBeH HyO B npoTuBHOM ciry4dae. [Ipu moburoBom ”mmn”
OIS TOTO, YTOOBI HEKOTOPHI OUT B ¢ OBLI paBeH 1, HOCTATOYHO, YTOOBI XOTs ObI ONWH M3 COOTBETCTBYIOIINX
6uToB B a min b Obl1 paBeH enuHune. llo6uroswe "u” & u "unu” (|)
n "unmn” (&&, | 1). IIpn noburoBoM uckiouaromem " umm” GUT PE3yNbTATA NOIYIAeT 3HAYEHNE 1, TOIBKO ecim
OUTHI OIIEPAHIOB UMEIOT PA3IMYHEIE 3HAYeHus. [[o6uToBOe OTpuUIlaHKEe 3aMeHseT BCe OUTHI CBOErO OIePAHAA HA

nporuBononoxkusle. Onepanuu caBura 06CyauM 4yTh HIO3LHEE.

B kauecTBe mpumepa HCIOIB30BAHUS MOOUTOBBIX OMEPALNI PACCMOTPUM MIPOrPAMMY, KOTOPAs MO3BOJIIT

BBISICHUITH, KAKIM HaﬁOpOM OuTOB OpencCTaBIATCa OTPULIATEIbHBIC IIEJIbIEe YNCTIa.

1 #include<stdio.h>

unsigned getbit(unsigned number, unsigned position);

2 main(){

3

4

5 int a=-1;
6 int *ap=§&a;
7 unsigned *bp;

8 int i;

9 unsigned b;

19 }

21 unsigned getbit(unsigned number, unsigned position){

23

bp=(unsigned *) ap;
b=%bp;
for(i=15;i>=0;i--)
printf ("%4d",1i);
printf ("\n");

for(i=15;i>=0;i--)

printf ("%4u",getbit (xbp,i));

printf ("\n");

unsigned tmp;

number=number>>position;

tmp=0U;
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28 tmp="tmp;

29 tmp=tmp<<1;

30 tmp="tmp;

31

32 return number&tmp;
33}

B crpoke 4 nosBasoTcs nepeMeHHbe TUa unsigned — 970 nesnsie nepeMennsie 6e3 3uaka, B Turbo C oun
32HEMAIOT OBa 0aliTa I MOTYT HPHHUMATHL 3HadeHus oT 0 mo 2'6 — 1. B cTpoke 5 MBI OOBABWIN M UHUIITA-
JIM3UPOBAJIN IEPEMEHHYIO a, Npuaas el 3Hauenune -1. KoMnumaaTop npu 5TOM BHIOENIWT NAMSTh I XPAHEHIS
MIEPEMEHHOI, pa30ui ee Ha OMTHI HYXKHLIM 00pPa30M UM IMOMECTUJI OUTHI B BHIOEJIEHHYIO O0IACTL mamsTu. Le-
mepb BCIIOMHUM, YTO [IEPEMEHHBIE TUIA unsigned, Tak e KaK U IepeMeHHble Tuna int 3ammmaxoT B Turbo
C mBa Gafita. IlosTomy, Ta kOoMOuHANMSA OMTOB, KOTOPAsS XPAHUTCS IO AOPECY IEIOA MIEPEMEHHON a, 00s3a-
TEeJILHO JOJIXKHA COOTBETCTBOBATE KAKOH-HIOYIb MepeMeHHO Tuna unsigned. MoxHO 1 y3HATE y3HATH KAKOU
uMenHo? Ila, s 5TOro ¢ MOMOIUBIO SIBHOTO IPUBEICHUS TUIA ONPENEINM yKA3aTeIb bp, 3HAUEHNEM KOTOPOrO
SIBJISIETCS anpec IepeMeHHON Tuma unsigned. Yka3aTenu ap u bp CCEIIAIOTCSA HA OOHY U Ty ke 00JacCThb Ia-
MSITH, HO IX CBOHCTBA PA3IMYAIOTCS: Ipu OOpAllleHnu K TAHHOH 00/IaCTH MaMSTHU C IIOMOLLIBIO YKA3aTells ap ee
comepXNMOe NHTEPIPEeTUPYeTCs KAK 3HAUYeHNe IepeMEeHHON Tuna int, a npu oOpallleHnn ¢ IOMOIIBI0 yKA3aTells
bp — kax 3HaueHume nepemenHon Tuna unsigned. Ilosromy B cTpoke 11 MBI mosyvyaem 3HadeHume unsigned,
COOTBETCTBYIOIIIEE LIEJIOMY 3HAUEHUIO -1.

Teneps, KOraa MOIyYeHO 3HAUEHNE TUMA unsigned, MOXHO BHIAEINTD U3 HErO OUTEHL C ITOMOIIBIO TOONTOBBIX
omeparuit. s sroro ciuyxut @yukuus getbit. Oma BosBpaimaer 3unauenue 6ura position B wmcsie number.
CaMeprir mimammuil 6ut umeer Homep 0, cambri crapmmit — 15. B cTpoke 25 nCmonb3yeTcs COBUT BIPABO, IPHU
9TOM BCe OUTHI CABUTAIOTCSI BIPABO HA position mo3unwmit. B Tom ciaydae, eciu coBur BIpaBo npOM3BOLUTCS HAL
YMCIIOM THIA unsigned 0CBOOOXKTAIOIINECS DAL CI€BA 3AMONHIIOTCS HYJISIMHA, B CIyYae ¢ IePeMeHHOH THIIa
int pesynbTAT 3aBUCUT OT CUCTEMEI. VIMEHHO OJjIs 9TOr0 HAM U MOHANOOUWIIOCH CKOHCTPYUPOBATH MIEPEMEHHY O
Tuna unsigned. Ilocse onmeparnu B cTpoke 25, nHTEpeCyOIIN HAC GUT OKAXETCS CAMBIM IPABLIM B IIEPEMEHHOM
number. CumBos U nocjie 3HaYEHNS IEPEMEHHON B CTPOKE 27 €CTh SIBHOE YKA3AHIE Ha TO, YTO JAHHAS I€PEMEHHAs
nmveer Tun unsigned. B crpoke 29 ucnone3yercs caur BiaeBo. OH aHAIOIMYEH COBUATY BIPABO, OCBOOOMUBINIECS
Pa3psIOBL CIIPABA 3AMIOIHSAIOTCS HyisaMu. B cTpoke 32 npoucxonut 0OHyIeHrE BCEX PA3PSIIOB IIEPEMEHHON number
KpPOMeE TIOCJIETHETO.

ITonpoGHee o Teme namuoro ypoka: KP crp. 56

HomaniHee 3ananme

1. TIporpamMma KODUPOBKM, OCHOBAHHASI HA IEPECTAHOBKE OMTOB.

13 TI'paduka B Turbo C.

B sTom pasmene paccmorpuMm wmcmonb3oBaHue rpaguueckux cpencts Turbo C Ha mpumepe ciemyromei mpo-
TDaMMEL:

#include<stdio.h>
#include<graphics.h>
#include<conio.h>
#include<math.h>
main(){

int gdriver=DETECT,gmode;
int MaxX,MaxY;

0N O WN -
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9 int i;

10 double phi;

11

12 initgraph(&gdriver,&gmode, "c:\\dosapps\\tc\\bgi");
13 MaxX=getmaxx () ;

14 MaxY=getmaxy () ;

15 printf ("MaxX= %d, MaxY= %d\n",MaxX,MaxY);
16

17 setcolor (RED) ;

18 line(0,0,MaxX,MaxY) ;

19 setcolor (GREEN) ;

20 line(0,MaxY,MaxX,0);

21

22 for(i=0;i<300;i++){

23 phi=i*2.*M_PI/300.;

24 putpixel (MaxX/2+MaxX/4*cos(phi),

25 MaxY/2+MaxX/4*sin(phi) ,BLUE);
26 }

27 setcolor (WHITE);

28

29 settextstyle (SANS_SERIF_FONT,HORIZ_DIR,4);
30 outtextxy(170,30,"Learn to use graphics");
31 settextstyle (SANS_SERIF_FONT,VERT_DIR,4);

32 outtextxy(30,80,"Learn to use graphics");

33

34

35 getch();

36

37 closegraph();

38 }

I'paduueckne cpencrBa, OMICAHHBIE B OJAHHOM pasmene, sSBisoTCs crenubnyunbivu s MSDOS u makera
Turbo C, mporpaMMsl UCIOJIB3YIOMME UX SBIISIFOTCS HEEPEHOCUMBIMU HA APYIruUe MiIaT(HOPMEL.

Ecin B nporpamme OynyT mCHOIb30BATHECS rpadudueckne QyHKIN, HEOOXOOUMO BKIIIOUUTH (ailn graph-
ics.h. IIpexne uem ncmonb30BaTh rpadUKy HAIO MEPEBECTH BUAEOCUCTEMY KOMIBIOTEDPA B IPAPUICCKIH DEeXUM,
LIt TOrO CIyKuT byHkims initgraph. IlepBrie nBa ee aprymenTa ob6bsaBieHsl B cTpoke 7. IIpu Takom cocobe
UX ompenesieHns QYHKINSA initgraph NONBITaeTCA YCTAHOBATE BUIEOPEXKIM C MAKCIMAJIBHBIM Da3peIIeHneM s
nagHOro Bumeoananrepa. Ilockonbky maker Turbo C 6sut paspaboran B 80-x ronax, KOrnga 60/bII0E PA3PEIIeHNEe
OBLIO PENKOCTBIO, MIISI COBPEMEHHBIX BUACOAMANTEPOB 5TO O3HauaeT pasperrerue 640x480 u 16 mseros. Tperwmit
apryMeHT — 3TO MyTh K TOMY KATAJIOTY, TI€ XPAHITCS BUAEONpaiBeprl ((ainer ¢ pacmupenusvu .bgi). Ha
KOMIIBIOTEpE, TIe OTIIAXUBAIICS NAHHLIA IpuMep, >Tu Qainsl HaxonaTcs B karamore C:\DOSAPPS\TC\BGI.
Ha opyrom xommbroTepe npaiiBepsl MOI'yT HAXOOUTHCS B APYTOM MECTE, HEOOXOMUMO NMPABUIILHO 3a0aTh IMyTh K
HOM, MHAYe IporpaMMa, Oyoyun OTKOMIWINPOBAHHOM, OTKaxercs paborarsb. O6paruTe BHUMAHUE HA TO, YTO
€CNTI B CUMBOJILHYIO CTPOKY HANO MOMECTUTHL OAWH CJISII, TO €r0 HAO0 HANNCATL OBAXAHI. [IBa ciatra mpu
9TOM UHTEPIPETUPYIOTCS KAaK OOUH CUMBOJI. YUTO o3HauaeT paspemenue 640x4807 B rpagpuueckom pexume
u3o0paxeHne HA SKpaHe HOPMUPYETCS U3 OTAENBHLIX 3JIEMEHTOB, HAa3hIBAeMbIX mukcesaamu (pixel — cokparte-
Hue OT picture element), cBOICTBA KOTOPEIX MOXHO MEHATH He3aBucuMO. 1Ipu pasperenun 640x480 uHa skpane
yknaneBaercs 640 mukceneit mo ropusonTasn u 480 mo Beprukanun. Kaxnwli mukcesnb mMmeeT CBOM KOOPIU-
HaTel. Havano koOpamHAT HAXOOUTCS B JIEBOM BEPXHEM yIJIy SKPAaHA, TOPU30HTAJIBLHAS OCh HAIIPABIICHA BIPABO,
a BepTHUKAIbHAS — BHU3. KOOpOMHATHI mukcens B 1eBOM BepxHeM yriy skpana — (0, 0). OyHknun getmaxx
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u getmaxy (cTtpoku 13 u 14) — HUCHOIB3YIOTCS IJIsL IOy YEHUsT MAKCUMAJIBHLIX KOOPAUHAT [0 FOPU30HTANIN U
BepTuKaim. KoOpauHATEI IPABOrO HUXKHETO YIJla 9KpaHa 970 (getmaxx (), getmaxy ()). @yukuns line (cTpoka
18) ucnonb3syeTcs o pucoBanus muHU. B cTpoke 18 nuaus Gymet npoBenena 3 Touku ¢ koopauaaTamu (0,0)
B TOuKy ¢ koopaumuaTamu (MaxX,MaxY), T. e. W3 JIeBOrO BEDXHErO yIJyia B IPABEIN HIDKHUI, a B CTpoke 20 u3
toukn (0,MaxY) B Touky (MaxX,0), T. €. W3 JIEBOrO HMXHETO yTriia B mpaBell Bepxuumili. PyHxums putpixel
(cTpoku 24 m 25) 3aKkpaluBaeT OAHHBIN MUIKCEIb BEIOPAHHBIM IBETOM. llepBLIl U BTODPOIl APIyMEHTHL — 3TO
COOTBETCTBEHHO F'OPU30HTAILHAS I BEPTUKAJIbHAS KOOPAWHATHI IUKCEJIs, 8 TPEeTUil — TpebyeMurit nBeT. DyHK-
nus outtextxy MCIOIBL3yeTCS Al BEIBOAA TEKCTA, 3aKII0UEHHOIO MEXY NBOMHEIMU KABEIYKAMI, B TOM MeCTe,
KOOp,III/IHaTI:I KOTOpOFO yKa3aHI)I HepBI:IMI/I OBYM:1 ee aprMeHTaMI/I. Hepen BBEIBOOM TE€KCTa MOXHO yCTaHOBI/ITI)
€ro mapameTpsr ¢ nOMOIb GyHknun settextstyle. Ilepsrrii aprymenT 3TOH QYHKINN yCTAHABINBAET THUII
mpudTa, BTOPOl — HampasieHne (TOPU3OHTAIBLHOE WU BEPTUKAJIBHOE) TEKCTA, TPETUUA — pas3Mep mpudra.
Tlocne 3aBepienus paboTe ¢ rpadukoil HEOOXOOUMO CHOBA BEPHYTHCS B TEKCTOBBIM PEXKIIM, [JIsI YTOTO CJIYXKUT
¢dyukuus closegraph. B rpaduueckoit 6ubnuoreke Turbo C ects MHOrO Apyrux QyHKIWIA, B 9aCTHOCTH, MOXHO
n300paxkaTh mpocTeline reomerpudeckue urypsl. IlpaBuiia ncnoab30BaHus 3TUX QYHKINNA MOXHO y3HATD U3
cupaBounoit cucremer Turbo C. Ilpu xoMmmismum nporpamm, UCIONB3YIOMMX Ipadudeckue GyHKIUN, He0OXO0-
OUMO KCIOJIb30BATH CIEAYIONIYI0 KOMAHIHYIO CTPOKY:

> tec myfile.c graphics.lib

I'me Ha MecTo myfile.c HAmO MONCTABUTEL UMSI KOHKDETHOTO Gaiiyia, CONEPKAINET0 UCXONHEIT TEKCT IIPO-
TPAMMBI.

14 Pekypcus. Bremnraue nepemennbie. CTPYKTYPHI.

HporpaMMa N aJrOPUTM HA3SBIBAIOTCA PEKYPCUBHBIMU, €CJIN OHU BEI3BIBAIOT CaMU ceOs. BO MHOT'UX CJIy4adax
KCIIOJIB30BAHNE PEKYPCUBHBIX AJITOPUTMOB MO3BOJISIET HANTYU MPOCTON IyTh PEIIEHWS 3anadu. PaccMoTpuM,
HAIPUMED, U3BECTHYIO 3334y O XaHONCKuUX Oamrasax. EcTh Tpu cTepxkHs, Ha OOWH U3 HUX HAHN3AHBLL N IUCKOB
Pa3HBIX DaanyCOB, TaK YTO CaMBII1 60.]'[]:1].[0171 AUCK HAXOONTCA Y OCHOBAHUA CTEPXKHA, HA HEM JICKNUT OUCK CO
CJIEAYIOIINM TI0 BEJIMYUHE PAOUYyCOM U T. O. L[pebyercs mepeMecTUTh OUCKU HA BTOPOH CTEPXKEHb, NCIOJIb3Ys
TpeTI/Ifl KaK BCHOMOF&TeJ’[BHBII;I, IIpu 3TOM 3a OOMH PA3 MOXHO IIE€peMeIaTh TOJBKO OOUH OUCK, U BCeraa KJIaCThb
MAHHBI OUCK MOXHO TOJIBKO HA OWUCK OOJIBLIEr0 PAamgmyca. PeKypCUBHEIN aJIrOPUTM PEIIEHUs] YTON 330a4u
HAIIPAIINBAETCS caM cOo0oii:

1. Ilepemeriaem n-1 BepXHUX AUCKOB C IEPBOTO CTEPXKHS HA BCIIOMOT'ATENIbHBIH.
2. Tlepemeriaem HIDKHUE OUCK C EPBOrO OUCKA HA BTOPOIL.
3. Hakonerr, nepemerriaeM n-1 GuCKOB CO BCIIOMOT'ATENIBHOIO AICKA HA BTOPOIL.

CyliecTByeT U HEPEKYPCUBHEI AJITOPUTM PEILICHUs STOM 3ama4l, HO OOLYyMATHCS OO HEr0 rOpa3m0 TPYIHEeE
geM 10 pexkypcusHoro. Cremyromias mporpaMMa eCcTb PeaIn3aliis PEKYyPCHUBHOIO AJITOPUTMA PelIeHus TAHHON
3a0a9M.

#include<conio.h>
#include<dos.h>
#define YBASE 20
#define NDISKS 12

void DrawRod(int pos);

void DrawDisk(int rodpos, int diskpos, int diskradius, int color);
void InitRods(int number_of_disks, int rod_with_disks);

void MoveDisk(int from, int to);

O 00N U P WN -
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

void MoveColumn(int n, int from, int to, int spare);

struct rod {

int disks[14];
int xpos;
int numdisks;

};

struct rod rods[3];

int total_number_of_moves;

void MoveColumn(int n, int from, int to, int spare)q{

if(n==1) { MoveDisk(from,to);}
elseq{

MoveColumn(n-1, from, spare, to);
MoveDisk(from,to) ;
MoveColumn(n-1, spare, to, from);

}

main() {

int number_of_disks=NDISKS;
int rod_with_disks=0;
clrscr();

rods[0] .xpos=15;
rods[1] .xpos=41;
rods[2] .xpos=67;

InitRods (number_of _disks,rod_with_disks);

MoveColumn (number_of_disks, rod_with_disks, 1, 2);

gotoxy(25,22) ;
textcolor (WHITE) ;

cprintf ("total number of moves is %d\n",total_number_of_moves);

getch();
clrscr();

}

void DrawRod(int pos){
int i;

textcolor (WHITE) ;
for(i=0;i<16;i++){

gotoxy (pos,YBASE-15+i) ;
putch(0xDB) ;
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61 1}

62

63 void DrawDisk(int rodpos, int diskpos, int diskradius, int color){
64

65 int i;

66 textcolor(color);

67 gotoxy (rodpos-diskradius,diskpos) ;

68 for(i=0;i<2*diskradius+1;i++) putch(0xDB);

69 %

70

71 void InitRods(int number_of_disks, int rod_with_disks){
72

73 int i;

74

75 for(i=0;1i<3;i++) DrawRod(rods[i] .xpos);

76

77 for(i=1;i<=number_of_disks;i++){

78 DrawDisk(rods[rod_with_disks].xpos,YBASE-number_of_disks+i-1,1i,1i);
79 rods[rod_with_disks] .disks[i]=number_of_disks-i+1;
80 }

81

82 rods[rod_with_disks] .numdisks=number_of_disks;

83 1}

84

85 void MoveDisk(int from, int to){

86

87 int diskradius=rods[from].disks[rods[from] .numdisks];
88 int from_rodpos=rods[from].xpos;

89 int from_diskpos=YBASE-rods[from].numdisks;

90 int to_rodpos=rods[to].xpos;

91 int to_diskpos=YBASE-rods[to].numdisks-1;

92

93 total_number_of_moves++;

94 /*  delay(15000); */

95 DrawDisk(from_rodpos, from_diskpos, diskradius, BLACK);
96

97 gotoxy(from_rodpos, from_diskpos) ;

98 textcolor (WHITE) ;

929 putch(0xDB) ;

100

101 DrawDisk(to_rodpos, to_diskpos, diskradius, diskradius);
102

103 rods[from] .numdisks-=1;

104 rods[to] .numdisks+=1;

105 rods[to] .disks[rods[to] .numdisks]=diskradius;
106 }

B mamnom mpumepe pexypcuBHOI siBiisiercss Gyukuus MoveColumn. B xadecTBe apryMeHTOB OHA OXUOAET
KOJIMYECTBO OUCKOB, KOTOPHLIE HEOOXOOUMO IEPEeMeCTUTDh, & TAKXKE HOMEPA CTEePXKHeH, KOTOPbIe HANO MCIOJIb-
30BaTh KAK IMEPBLIN, BTOPO M BCIIOMOIATENbHEINA. lIpu MCIONB30BAHUN PEKYypPCUr HEOOXOMMMO UCIIOIB30BATH
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KaKoe-HIOyOb YCJIOBUE, IIPU BHIIOJIHEHUN KOTOPOTO PEKYPCUS 3aKAHUINMBALTCS, NHAUYE GYHKINUSI OyneT BEI3LIBATH
cama cebs Heckoneuno. B maHHOI mporpamme, Takoe yciioBme HaxomurTcs B cTpoke 23. Ecam n pasusercs 1,
T. €. HAOO NePeMEeCTUTh TOJIbKO OOWH NONCK, TO BEI3EIBAETCI TOILKO ¢yHKIUsS MoveDisc, HO He MoveColumn.
OOpaTuTe TakXe BHIMAHUE HA TO, YTO IPU KAXKIOM MOC/IeqyiomeM Bo3oBe ¢yukimu MoveColumn 3uHaueHume
IMapaMeTpa N YMEHBIAETCS, IO3TOMY €r0 3HAUeHNe KOrna-HuOynob CPAaBHSETCS ¢ eOUHULIEH.

Pasbepem snementhr si3uika C, KOTOpBIE UCHONB3YIOTCS B OAHHON mporpamme. o cux mop Mbl OOBSIBIISIIN
TlepeMeHHbIe BHYTpH GyHKINA. Kak oTMeuanoch mpu o0CyXOeHUN yKa3aTesel, IpU TaKOM MOAXONe B PA3HBIX
QYHKIUAX MOTYT CYyIIeCTBOBATH IEPEMEHHEIE C ONMHAKOBLIMU UMEHAMU, KOTOPEIE, OMHAKO, XPAHSITCSI B Pa3Id-
HBIX O6JI&CTSIX IIaMIATHU. Ka)K,lIa.SI (I)yHKI_[I/ISI npn 3TOM MeeT ,[IOCTyH TOJIBKO K CBOUM HepeMeHHI)IM. Cy]_[IeCTByeT
€rrocob CenaTh MePEMEHHYIO OO 1 HeCKONMbKUX QyHKiui. Iiist 9TOro ee HagO OOBIBUTEL BHE BCEX QYHKIINIA,
HA, BHeIIHeM ypoBHe. Taxue mepeMeHHEBIE HA3BIBAIOTCS BHEINHUMU. B cTpoke 19 00bsABjIeHA BHEIIHSS IePEMEeH-
Has total number_of moves. Ilocie Takoro oObsaBneHUs BCe QYHKINN, TEKCT KOTOPHIX HAINCAH B TOM K€ (ariie
nocie OObIBIEHHS MEPEMEHHOHR, MOryT OOpallaThCs K Heil 1m0 ee uMeHu. [Ilpum 9TOM OHuM OymyT MCIOIL30BATH
OIHY U Ty XK€ [I€PEMEHHYIO.

Eciu HeCKOIIBKO IEPEMEHHEBIX OMHOIO TUIA OOBEANHEHEI II0 CMEICIIY UX MOXKHO IOMECTUTH B MaccuB. OnHako,
O4Y€Hb JacTO OBIBAET TAK, YTO IEPEMEHHBIE PA3JINYHBIX THUIIOB COBMECTHO HCIOIL3YIOTCS ISl OMUCAHUS KAKOIO-
6o sBnenus. IIpm 5TOM MX MOXHO OOBEOUHUTL B CTPYKTYPY. llepenm mcmonb3oBaHumEM CTPYKTYPA MOJIKHA
6uITh onucaHa. B crpokax 12-16 onucwiBaercs cTpykTypa tumna rod. Kak crenyer u3 omucanmus, CTPyKTYpHI
TAKOI'0 TUIIA, CONEPKAT TPU DJIEMEHTA — ONWH MACCUB IEJIBIX IEPEMEHHEIX U OBE LeJIbEe IePEeMEHHbIE. lenepb
CTPYKTYPBI JAHHOI'O THIIQ, MOI'YT OBITH 00bsBIEHEL B nporpaMme. CTPYKTypPBI MOXHO OOBEAUHSITH B MACCUBEL.
B crpoke 18 o0bsaBnen maccuB cTpykryp tuna rod. OOparure BHIMaHUE HA TO, YTO YTOT MACCUB OOBSIBIIEH
HA, BHEIITHEM YPOBHE, IMOYTOMY BCe GOYHKINM MMEIOT HOCTYI K ero ujeHaMm. s mojydyeHus DOCTyna K 3jeMeH-
TaM CTPYKTYPHI CykuT TOUKa, (cTpoku 38—40). Hampumep cTpoka 38 03HAUAET: NPUCBOUTH JJIEMEHTY XPOS
CTPYKTYPHI, KOTOPas €CTh WIeH MaccuBa rods ¢ uHmekcoM 0 3HadeHue 15.

B ¢aifine conio.h 00bsBIeHE TPOTOTUIE (YHKINN, KOTOPHIE OCYILIECTRIISIOT BLIBON HEMOCPENCTBEHHO HA
9KPAaH KOMIILIOTEPA. DTOT BLIBOI HEJIb3s NepeHAnpaBuTh B dain. anuse pysxunn crenuduyans: gt MSDOS,
U IPOTPAMMBI, KOTOPHIE X UCIOIL3YIOT HEMEPEHOCUMEI Ha APYTUe MITaTHOPMEL.

B crammapTHOM TEKCTOBOM BUOEOpPEXUME HA SKPaHe MOXET ObITh 0TOOpaxkeHo 80 CUMBOJIOB II0 TOPU3OH-
Tanu u 25 no Beprukamm. PyHKIUsS gotoxy mepeMerraeT TEKYIIYo MO3UINI0 BEIBOAA B MO3ULNIO, 3aIaHHYIO ee
aprymenTamu. Hagamo xk0OpOUHAT mpHU 5TOM HAXOOUTCS B JIEBOM BEPXHEM YIJIy 5KPAHA, FOPU3OHTAJILHAS OCh
HAIIPABJICHA BIPABO, & BEPTUKAJILHAS — BHU3. 1IPABBIN HIKHUI yroyl S5Kpana mmeeT koopmuaaTh (80,25). To
9YTO BHIBENET HA 3KpaH GyHkuums cprintf (cTpoka 47) GymeT HaumHAThCs ¢ mosumuu (25,22). Haxmas GyHK-
nus aHAJIOTWYHA, GYHKINN printf, OMHAKO OHA OCYIIIECTBISET BBHIBOI HEMOCPENCTBEHHO HA 5KpaH. DyHKIuS
getch oxunaer Haxarus knapuinn u Bo3sparaer ASCII xon npounTanHoro cumBona. B oTnuune oT ¢pyHKIun
getchar, mpu 3TOM He Hamo HaxXUMaThb Ha Enter mocme HabOpa CHMBOJIa, Takke CIMBOJI He OTOOPaXKaeTCS HA
skpane. OyHknus clrscr UCOOIb3YeTCs s OuncTKY 9Kpana. Pynkuus putch (cTpoka 59) ucnonmbsyercs mis
BBIBOA CHMBOJIA HENIOCPENCTBEHHO HA 9KpaH. B kauecTBe aprymenta srta ¢yukuus oxumaer ASCII kon cum-
BOJI&, KOTOPLII HamO BeiBecTu. B mamem npumepe ASCII xom 3amag B mecTHannaTepuyHoM Bume. i 3amanms
LIeCTHANIATEPUIHON KOHCTAHTHL HEOOXOONMO IOCTABUTE Iepel 3HAUEHNEM 3TOW KOHCTAHTHI CUMBOJIEL 0X.

B ssmike C cymecTByeT yKOPOUEHHBIN BAPUAHT BBIpaXeHus i=i+j; — i+=j;. To xe camoe OTHOCUTCS K
OpyruM apudMETUIECKIM OMepPannsaM. DTUM (PAKTOM Mbl BOCIOIbL30BAJINCE B ¢Tpokax 103 u 104.

IlonpoGuee o Teme manuoro ypoka: KP cTp. 56, 88, 125, BupT cTp. 151.

HomantHee 3ananme

1. Hamucars nporpamMmy njs pucoBaHus kpusoil ['niasbepra.

2. Hanucars mporpamMmy mjisi pucOBaHUS CHEXUHKN Koxa.
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15 YkaszaTenu Ha cTPYKTYpbl. MeTon NBOMYHOrO IMOMUCKA NJIST MOJ-
cyeTa CJIOB.
JlBonuyHOEe mepeBO, KakK MpUMEp ANHAMUYECKON CTPYKTYPhI TaH-
HBIX.

HomycTrM, 9T0 MBI XOTUM HOACYUTATEL CKOJIBKO Pa3 KaXIoe U3 KIUYeBHIX ¢jIoB s3uika C BcTpeuaercs B daiire,
COmepXKAalleM TEKCT KaKou-HuOyns nporpaMmul. Criemyoias mporpamMma peraeT JaHHY 33034y .

1 #include<stdio.h>

2 #include<string.h>

3 #include<ctype.h>

4 struct word {

5 char *word;

6 int count;

7T}

8 struct word keywords[] ={

9 {"double", 0},

10 {"else", 0},

11 {"for", 0},

12 {"if", 0},

13 {"int", 0},

14 {"while", 0}

15 };

16

17 #define NWORDS (sizeof keywords/sizeof (struct word))
18

19 int getword(char *);

20 int binsearch(char *);

21

22 main(){

23 char next_word[80];

24 int n;

25

26 while(getword (next_word))

27 if ((n=binsearch(next_word))>=0)
28 (keywords+n)->count++; /* (*(keywords+m)) .count++ */
29

30 for (n=0; n<NWORDS; n++)

31 printf ("%s\t%d\n", (keywords+n) ->word, (keywords+n)->count);
32 %

33

34 int getword(char *word){

35

36 int c;

37 while(!isalpha(c=getchar()))
38 if (c==E0F){

39 return 0;

40 X

41
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42 *word=c;

43 while(isalpha (*++word=getchar()));
44 *word="\0";

45 return 1;

46 }

47

48 int binsearch(char *word){

49 int low=0;

50 int high=NWORDS-1;

51 int mid;

52 int res;

53

54 while(low <= high){
55 mid=(low+high)/2;
56 res=strcmp(word, (keywords+mid) ->word) ;
57 if (res<0){

58 high=mid-1;

59 }

60 else if(res>0) {
61 low=mid+1;

62 }

63 else return mid;
64 }

65 return -1;

66 }

s xpanenuns nabopManuy 0 KaxIOM KIIFOUYEBOM CJIOBE 3aBeNeM CTPYKTYDPY, CONEPXKAIIYI0 OBA 3JIEMEHTA
(ctpokm 4-7). DnemenT word — 5TO yka3aTenb Ha 00IACTH MAMSTH, Te XPAHUTCS KIIIOUEBOE CJIOBO, & count
— CYeTYHUK, 3HaUeHNe KOTOPOI0 yBEIUMINBASTCSI KAXIBIN Pa3, KOIa BCTPEYaeTC s JAHHOe KIII0YeBOe CII0BO. B
cTpokax 8-15 mpuBeneH nmpuMep TOrO, KAK MOXHO HHUIMAJIN3APOBATH MACCUBEL CTPYKTYD. OJIEMEHT MAacCHUBA
keywords ¢ nanexcom 0 — 310 cTpyKkTypa Tuna word. Ilocie nHunuanu3sanun sieMeHT word HAHHOR CTPYKTYPHI
OymeT yKa3bBaTh HA CHUMBOJIBHYIO CTPOKY 'double', a sjleMeHT count moiyduT 3HAYEHUE PAaBHOE Hymo. s
MHAOAAIN3ANNN 3JIeMEeHTa MAacCUBa ¢ mHOEeKCOM 1 OymyT mcmonb3oBasel "else" um 0 u T. n. Pasmep maccusa
OyIeT BEIMUCIIEH KOMIUIISITOPOM IIPH IIOACYETE KOJIMIeCTBA HHAIAAIN3ATOPOB. I/ KpaTKOCTH 30€Ch IPUBENEHEL
He Bce kioueBnle cioBa C. O6parure BHUMAHNE, YTO DU MHUIUAJIM3ALUN BCE CUOTINKU OOHYIISIFOTCS.

O6paTtuTe BHIMaHNE HA CTPOKY 17, 37MeCh IPOMILTIOCTPUIPOBAH CIOCOD BHIUNCIIEHUS KOJIMYECTBA HIIEMEHTOB
MaccuBa. sizeof keywords — 5T0 06beM maMATH, KOTOPHIN 3aHUMAET BeCh MaccuB keywords, a sizeof (struct
word) — o0beM HaMsITH, 3aHIMAEMBIl CTPYKTypoll Tuna word, T. €. ONHUM 3JIeMEHTOM, HAHHOTO MAaCCHBA.
ITonmenuB onHO Ha OPyroe, MOILYYHUM KOJIMYECTBO 371IeMeHTOB B MaccuBe. OOpaTuTe BHHMAHUE, YTO €CJIM HAIO
OIPENeNuThL Pa3Mep KOHKPETHOTrO 00BeKTa (MePEeMEHHO, MaCCuBa, CTPYKTYPEHI) ¢ MOMOMIBI sizeof, TO mMs
5TOro o0beKTa He HANO 3aK/II0YaTh B KPYIJIble CKOOKM, B TO BpeMs KakK IJIs ONpenNesieHus pa3Mepa J0oro
00BbeKTa MAHHOIO THUIA MM TUIMA HEOOXOAMMO 3aKJIYUNTh B KPYIible CKOOKHN. Takol momxom K OnpenerreHuIo
KOJITYECTBa 3JIEMEHTOB MACCHBa XODOII TeM, YTO Ipu Ao0aBIeHNIN HOBHIX 371eMeHTOB NWORDS aBTOMAaTHUYeCKU
MMOJIYYUT IIPABUJIBHOE 3HAYCHUE.

Haunas nmporpamma paboraer ciemyoommM o0pa3om: GyHknus getword 4nTaeT OYepenHoe CII0BO, BBOLIMOE
MOJIBL30BATeENIEeM, NOCTIE Yero QyHKINUA binsearch mpoBepseT He COBHALAET JIU 3TO CJIOBO ¢ OOHUM U3 KIIIOUe-
BEIX CJIOB, IIEPEYMCIIEHHLIX B MaccuBe keywords. Eciu Takoe coBmanmeHme mpouCXOOUT, TO COOTBETCTBYIOIIINIA
cueruynk yBemmuuBaeTcs Ha 1. Ilone3ysice maTepuanom pasmena 11, me cocTaBuT GOJIBIIOrO TPYAa MEPENeaTh
OAHHYIO IPOrPAMMY TaK YTOOBI OHA YUTAJIA CJIOBA 13 (Gailyia U BEIBOOUIIA PE3yIbTATHI B (Daiil.
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®yuknus binsearch [ MOMCKa, CIOB UCIOIB3YeT AJIFOPUTM OBOUYHOrO moucka. OOparure BHUMAHUE, 9TO
KJTFOUeBHIE CJIOBA B MaccuBe keywords pacHoJIOXeHHI B aipaBUTHOM IOpsOke. binserach cpaBHUBaeT CJI0BO,
HAXOMSIIEEC B CEPeNUHe MACCUBA, T. €. MPUHALJIENKAIIee dJIeMEeHTy MaccuBa ¢ uagekcom (0+NWORDS-1)/2; ¢
O4YEpENHBIM CJIOBOM, BBEIEHHEIM IIOIbL30BATENEM.

CpaBHEHIE OCYIIECTBIAETCS ¢ MOMOLIBI0 GubimoTednol dynknun stremp (cTpoka 56). B xauecTse apry-
MEHTOB 3Ta (QYHKINS IPUHUMAET ABE CUMBOJILHBIE CTPOKH (CHUMBOJIBHAS CTPOKA MPEACTABIIEHA YKa3aTeleM Ha,
00/1aCTh MaMATH, TOe OHA XPAHUTCs). strcmp Bo3BpaiaeT 0, eciiu OB CUMBOJILHEE CTPOKY COBIIAAIOT, 3HAUE-
Hue MeHbIIre (), eciiu IepBasi CTPOKA, PACIOJIOXKeHa B ajpaBITHOM MOPSOKE paHbIIle BTOPOH u 3HaueHUe OosibIe 0,
€CJIN TepPBasl CTPOKA PACIOJIOXKEHA Najblne BTOpoi. IIpuHIun paboThH OaHHOM GYyHKINYN OCHOBAH HA CDABHEHNN
ASCII xomoB cuMBONOB, comepxkammxcs B cTpokax. Ilockonbky ASCII xomel Kak MPOMUCHBIX TAK U CTPOYHBIX
OyKB JIQTUHCKOTO a/IpaBUTa, PACTIOIOXKEHEI IOOPI, B TOM XK€ IOPsIOKe, YTO U OYKBHI B ajdaBuTe, 3TO IPUBOAUT
K ajdaBuTHOMY CpaBHEHUIO CTPOK. Ilockonbky ASCII kombl mpONUCHBIX TATUHCKUX OykB Menbire, yem ASCIT
KOIBI CTPOYHLIX OYKB, TO IPU TaKOM BbI30Be pyuknuu: strcemp ("STRING", "string"), OymeT BO3BpAIlEHO 3HA-
uyenue Menbie Hyaa. O6parure BHUMaHWe HA BTOPOIl apryMeHT QyHKuuu strcmp B cTpoke 56. keywords —
9TO UMsI MACCUBA, 8 3HAYUT — yKasarenb. [Iockonbky smemeHTamMu MaccuBa keywords sIBISIOTCS CTPYKTYPEL,
TO keywords — 9TO yKa3aTelb HA CTPYKTYDY, KOTODAs SBIISETCS 3JIEMEHTOM OAHHOIO MACCHBA C HMHIEKCOM
0. keywords+mid — 5TO yka3aTeyb Ha CTPYKTYDPY, KOTOPas SBJISIETCS JIEMEHTOM MACCHBa B MHOEKCOM mid.
3Has ykazaTenb Ha CTPYKTYPY, MOXKHO MOJIYYUTH AOCTYI K JIEMEHTAM CTPYKTYDPHI, OJIsi 9TOTO UCHIOIL3YeTCs
0003HaUEeHNE — >, YeM MBI I BOCIOJIB30BAINCH B CcTPOKe 56. (keywords+mid)->word — 510 s5emenT word,
TO CTPYKTYPHL, HA KOTOPYIO CCBLIAETCS yKasarenb keywords+mid. OO6parure Takke BHUMAHUE HA CTPOKY
28, B HEH 371eMeHT count CTPYKTYPHI, Ha KOTOPYIO CCBIIAETCS YKA3aTelb keywords+n yBeIUINBAETCS HA, €ON-
uuiy. Ipyroi cocob coenaTh TO XXKe caMoe npuBeneH B KoMMeHTapuu. Ecnu keywords+n — 5T0 yka3aTenb Ha
CTPYKTYDPY, TO * (keywords+n) — 9TO Ta CTPYKTYPa, HA KOTOPYIO NAHHLIN yKA3aTEIb CCHIIAETC.

Teneps, 3axoHYINB 06CY XK AeHNE CTPOKK 56, BEPHEMCS K aJITOPUTMY IBOMYHOTrO moucka. Ilocse Toro kax mpoms-
BEIIEHO CPABHEHUE CJIOBA, HAXOMSIIIErOCS B CEPENHE MACCUBA, CO CJIOBOM, BBEIEHHEIM II0JIb30BATEIIEM BO3MOXKHEI
TPU BAPUAHTA.

1. CnoBa coBmanu. B sToMm ciayuae ¢pyHkuus binsearch saxaHumBaeT paGOTy U BO3BPAIllaeT 3HAUYEHUE UH-
nexca mid.

2. ®yukuns strcmp BO3BpaTHUIA 3HAUYEHNE MeHbIe 0, 3HAYNT NaHHOE CJIOBO, HAXOOUTCS B aJI()aBUTHOM I0-
PsAOKe paHbIIe CEPENIHHOTO CI0Ba MaccuBa keywords. IIocKOIBKY BCe CIOBA B TOM MACCHBE PACIOIIOXKEHE!
UMEHHO B aJIQaBUTHOM IOPSIKE, TO CJIOBO Word MOXET COBHIACTB TOJIBKO C OOHUM M3 CJIOB, HAXOMSIIIXCS
B TOH yacTH MaccuBa keywords, koTopas orpaHmueHa mumekcamu oT 0 mo mid-1. Ilostomy anropmrTm
IBOUYHOIO MOUCKA MPUMEHATCS K NAHHOW YacTU MACCUBA.

3. ®yukuus strcmp Bo3BpaTuia 3Havenue 6onpie 0. IIpu sToM paccyxneHus, U3IoXKeHHbIE B IPENBIAYIIEM
IIyHKTe, IPUMEHSIOTCS K YacTU MacCuBa keywords, orpaHndeHHON nHoekcamMu mid+1 n high.

Pabora dyukuuu binsearch 3aBepinaercs mbo korna OyneT HAIeHO COBIANAOIIEE CIIOBO, 00, KON YaCTh
MaccuBa, B KOTOPOI MPOU3BOAUTCS MIOUCK, COKPATHUTCS IO OLHOIO 3JIEMEHTA.

Paccmorpum ¢dyHKIuio getword, KoTopas duTaer odepenHoe ciioBo. Cli0BOM B IAHHOM CIydae CINTAETCS
mr00as HeNpepPHIBHAS MOCICNOBATENLHOCTE JTaTUHCKHX OykB. Maxpoc isalpha (ctpoxm 37, 43) ompenmenen B
(daiine ctype.h, OH Bo3BpaIIaeT 3HaAUEHNE OTIIMIHOE OT HYJIsL, €CIU CUMBOJI B €r0 aPIyMeHTe eCTh OyKBa, JIaTIH-
CKOro aJihaBuUTa, U HOJIb B IPOTUBHOM CiIydae. s Toro urobul 3aBepumts paboTy mIpOrpaMMbl, HAAO0 BBECTH
¢ xknmaBuaTypsl cuMmBoi EQF, nia sToro meobxonumo HaxaTh Ctrl-Z. Hukorna me 3a0biBaiiTe mOMECTUTE B KOHEIT
CTPOKU HYJIEBOI 6ANT, €Ciiu BhI hopMupyeTe ee BpydIHyIo (CTpoka 44).

Temeps paccmoTpum 6osee COXHY0 3aaady. HOmycTuM, MBI XOTUM y3HATH KAKIE CIIOBA €CTh B MIPON3BOIIb-
HOM TEKCTe€, 1 CKOJIBKO Pa3 Kaxaoe 3 CJIOB B 3TOM TEKCTE BCTPEYaeTCs. B 9TOM CjIy4ae 3apaHee HEen3BeCTHO, C
KAaKVMI CJIOBAMU IIPUAETCA UMETh OeJI0, IIO3TOMY HeJIb3s PACHOJIOXKUTE UX B a,ﬂ(l)aBI/ITHOM nopAnOKe U IPMMEHUTH
AJITOPUTM OBOUYHOI'O ITIOMCKA. BOSMO}KHBI TaKHNe BaAaPUAHTHI IIPDOCTOrO PEIICHNA ,E[aHHOI?I 3a0a4M.

1. TTomermaTe Kaxmoe CIIOBO, BCTPEUAIOIIEECS MEPBLI PA3 B MACCUB U UCIOIL30BATH JIMHEMHBIN MOUCK, T. €.
TIOCJIEIOBATENBHEI Iepebop BCeX 3JIEMEHTOB MACCUBY, 151 IOUCKA, COBIIAOCHIII.
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2. Ilo xomy 4uTeHuUs CJIOB MOMEIATH UX B MACCUB TAKUM O0Pa30M, YTOOBI OH BCErAa OCTABAJICS YIIOPSOOYEH-
veM. [Ipm 5T0M, OMHAKO, HOC/IE NOSIBIIEHNS KAXKA0I0 HOBOI'O CJIOBA IIPUAETCS MEPEYNOPSIOOINBATE MACCHB.

06a Merona He3hGEKTUBHEL, TOYTOMY MBI PACCMOTPUM APYLOA BAPUAHT, OCHOBAHHBIN HA UCIIOIHL30BAHUN IBO-
UYHOTO AepeBa. UTO Takoe MePEeBO, MPOIlE BCEro OOBIACHUTL HA KOHKPETHOM mpuMmepe. BymeM copTupoBaTh ¢
nomoiisio nepesa gpasy ” Would you like a cup of tea?” IlepeBo cooTBeTCTBYIOIIEE MAHHON (Hpa3e IPUBEICHO HA
puCyHKe.

B oramuue oT 0OLIYHEIX IEPEBBEB, HALIE NEPEBO OymeT pacTu He CHU3Y BBEPX, CBEpXy BHuU3. Ilepeso cocrout
U3 y3JIOB U BETBEH, y3I/IEl COENUHSIOTCS BETBSIMU. B KOPHEBOIl y3es AepeBa MOMEIAaeM IIEPBOE CIIOBO JAHHON
¢dpaser — Would. 3arem cpaBHMBaeM BTOpPOE CJIOBO — yOU CO CJIOBOM, HAXOMSAIIIMMCS B KOPHEBOM y3Ji€ IepPEeBa,
T. e. Would. you maxomurcs B ajdaBuTHOM mopsake mosxe, ueM Would, mosToMy u3 KOPHEBOrO y3i1a, Ipopa-
CTAeT BeTBb HANIPABO U BHU3, HA KOHIE 3TON BETBU BO3HUKAET HOBBIA y3€ll, B KOTOPHI MBI [IOMEIIAeM CIIOBO
you. Cirenmyromee cioBo mauuou ¢ppaser — like mHaxomurTcs B andaBuTHOM MOPSIOKE PAHBLIIE KOPHEBOIO CIIOBA
Would, mosTomMy u3 KOpHEBOrO y3ijia mpPOPACTAET BETBb HAJIEBO W BHU3, HA KOHIIE BETBU BO3HUKAET y3€JlI U B
9TOT y3es nomeraercs ciaoBo like. Temeps yxke BHIPOCIO MaIEHBKOE OEPEBIE, U CIEAYIOLIEE CIIOBO — & HAYHET
Iy TeIIeCTBIE [I0 YTOMY IEepPeBLy OT KOpHs B mouckax cBoero mecra. [Ipm cpaBuenun a u Would y6exmaemcs,
4YTO a CTOUT B asihaBUTHOM mopsinke panbire Would, mosToMy 13 KOPHEBOIO y3i1a CIOBO & OBUXKETCS K JIEBOMY
y3ny — like. Temeps mist TOro 4TobBI HOMECTUTE B IEPEBO CIIOBO &, HANO BHIPACTUTL BETBL HAJEBO OT like u
HA KOHIIE 5TOIl BETBU MOMECTHUTH CJIOBO a. MTak, KaxkIoe O4epenHoe CJIOBO Iy TEIIeCTBYET N0 NEePeBy, HAUNHAs
¢ KOPHEBOIO Y3714, OHO ABIXETCsI COOTBETCTBEHHO HAJIEBO UM HAMPABO B 3aBUCUMOCTU OT TOFO PAHbINE WU
mo3:xe B aj(aBUTHOM [OPsOKe OHO HAXOOUTCS OTHOCUTENILHO CJI0BA B OYEPETHOM NOCTUrHYTOM y3ie. Eciau mpn
Iy TELIECTBUY 10 OEPEBY OKAXKETCs, UTO TAKOe CIIOBO yXKe BCTPEUYAIIOCH, TO CUETYNK, COOTBETCTBYIOIIUI eMy,
YBEIMYUBAETCS HA €OUHUILY, €CIIK 2Ke CJIOBO IIONAJjIoCh BIIEPBLIE, TO OJIS HETO 3aBOAUTCS HOBLIM y3en. O6parture
BHUMAaHUE, YTO IPU HOCTPOEHUN AEPEBA [JIsl JAHHON (HPa3bl, MBI HE PA3IINYAIIN IPONUCHBIE U CTPOYHLIE OYKBHI.
Onnako, eciu CpaBHUBATH CJIOBA ¢ NOMOLIBIO GyHKIiun strcmp, To cioBo Would Gymer cTosTh paHble BCExX
IPYTUX CJIOB (Ppassl, TAK KAK HAYMHAETCS C NPOMUCHO OykBel. [losToMy, ecnu He06XOOUMO COPTUPOBATD CIIOBA
HIMEHHO B aJI(haBUTHOM HOPSAKe, TO HYXKHO IPUBOAUTE BCE CUMBOJIEL K 0gHOMY peructpy. IlocTpoennoe nepeso
HA3BIBAETCS OBOMYHBEIM, TAK KAK I3 KAXKIOTO y3j1a MOTYT BEIDACTH OBE BETBHU. [lepeBO — 5TO mpuMep OUHA-
MUYECKON CTPYKTYPHI HAHHEIX. Takue CTPYKTYPHI HAHHHEIX HA3SLIBAIOTCS OUHAMUYECKUMU, MOCKOIBKY MOTYT
(HOPMIPOBATHCS I U3MEHSITHCSI B IIporecce paboThHI IPOrPAMMEL.
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Teneps 06cynuM, Kak peaan30BaTh U3JI0XKEHHBIN anroputM cpencrBamu s3uika C. s xpanenus nudopma-
nuu o0 y3ie OepeBa 3aBeneM CTPYKTYDPY TaKOrO BHIA!

struct treeenode {
char *word;
int count;
struct treenode *left;
struct treenode *right;

};

ITepBrie nBa 3meMeHTa CTPYKTYPHI — word U count y»ke M3BECTHBI HAM IIO IIPOrpaMMe pa3o0paHHO paHee,
OHU HIMEIOT TOT XK€ CMBICJ, YTO I TaM, word — yKa3aTesb Ha OOIaCTh MaMATH, I'Ie XPAHUTCS CIIOBO, & count —
cueTunk. OUeBHOHO, YTO [JIsT TOTO YTOOHI IIy TEIIECTBOBATH II0 Y37IaM AePeBa, CI0BO JOJXKHO 3HATH KyIa eMy
MOXKHO HAIIPABUTHCS U3 JAHHOIO Y3714, T. €. Y3eyl JOJIKEH CONEPKATH NHOOPMAIIIO O CBOUX COCENSIX. DJIEMEHTHI
CTPYKTYpHI left m right — 5T0 ykasarenu Ha CTPYKTYDPHI, KOTOPHIE ONUCHIBAIOT y3JIbI HAXOMIIINIECS COOTBET-
CTBEHHO CJIeBa U crpasa oT gaHHoro. OHU SBISIOTCS BETBSIMU nepeBa. Bceskwuil pas xorna Oyner momnamarbes
paHee He BCTPEYABIIIEECs CJIOBO IPUAETCS BLIEIATD IaMSITh [JIs HOBOI CTPYKTYPHL TuUa treenode. 9T0O MOXHO
cIlenaTh ¢ MOMOLIBIO GyHKIINKM malloc:

struct treenode *ptn;
ptn=(struct treenode *) malloc(sizeof (struct treenode));

HeobxonuMo OoTMeTHUTH, YTO NPU BHIAEJICHUN [AMSITH IJIsI XPAHEHHS CTPYKTYPHI He BBIOEISIETCS HaMsITh
IJIs. XpPAaHEHNUsl CaMOro CJIOBA, a JIUIIL [JIs yKa3aTess Ha nepemenHyio Tuna char. Ilycts cmoBo mpounTano B
CHMBOJIbHEIN MACCHUB next_word, TOrga IOMECTUTD €T0 B HOBBIHM y3€J1 MOXKHO CJIEAYIOIINM 00pa3oM:

ptn—>word = (char *) malloc(strlen(next_word)+1);
strcpy (ptn->word, next_word) ;

ODyukiusa strlen BO3BpPAIIAET KOJIUIECTBO CUMBOJIOB B CUMBOJILHOI CTPOKe 6e3 ydeTa HyJaeBOro 6aiTa, mo-
9TOMY 3HAYEHIE BO3BpAaIaeMoe QyHKIuel HeoOXOOUMO yBEINYNTh HA equHuly B aprymente malloc. Bubnno-
TeuHas QYHKIUS strcpy KONUPYeT CHMBOJIBHYIO CTPOKY, HA KOTOPYIO CCBLIAeTCS next_word B 00IaCTb NAMSTH
HA, KOTOPYIO CChIIaeTcs ptn->word. Bruio 6b1 HENPABUIIBHO MPOCTO HAMUCATEL ptn->word=next word, Tak Kax
TaKas OIepaIus MPICBAUBAHUSI HE KOMUPOBAJIA OBl CIMBOJIBI M3 ONHON O0JACTH MAMITH B APYTYIO, a IPOCTO
3acTaBuiIa Obl ptn->word CCHIIATHCSI HA Ty Xe 00;1acTh maMsitu, ¥To u next _word. Ecmu Ovbl MBI Tak mocTy-
[IaJIM P IIOCTPOEHUNU IePEeBa, TO yKal3aTenu ptn->word BO BCeX y3iIaX IepPeBa CChLIAINCH OBl Oa OOHY U Ty XKe
0051aCTh MaMITHU, U IPU IOSBJIEHIS HOBOI'O CJIOBA CTAPOE 3aTUPAIIOCH OBI.

Temeps o6cynmuM QyHKIUIO, KOTOpas OymeT cTpouThb nepeBo. Ee ymobHO cmenars pekypcuBHOR. B xauecTse
aprymeHToB QyHKINSI OymeT IPpUHNMATH yKa3aTellb HA CUMBOJIBHYIO CTPOKY, Ille XPAHUTCS O4YepemHOe CIIOBO,
KOTOPO€E HAI0 HOMECTUTH B IEPEBO, & TAKKE YKA3aTEIb HA CTPYKTYPy Tuna treenode. Ilepsuiit pa3 sra GyHK-
uusi, Ha3oBeM ee addtree, OymeT BEI3BIBATHCSA n3 (QyHKIuu, Hy Hampumep, main. Ilpm sTOM eii B xauecTBe
apTyMEHTOB TIePeNaeTCs YKa3aTeNlb Ha, KOPHEBOI y3esl mepesa (HA30BEM €ro root) M OYepemHoe MPOIMTAHHOE
cioBo. Dymkiusa addtree, cHaUaIa, IPOBEPSIET HAXOMUTCS JIX yKe B y3ie root xakoe-HuOynb cioBo. Ecmu B
y3J1€ €I1e HeT CJIOBA, TO GYHKIM CO3MAET y3€il U MOMELIAET TYAa CI0BO (IJIs KaXKIOrO U3 Y3JI0B TaKas CUTY LN
BO3HUKAET ONHAXKILL, IJIsl Y3718 TOOt 9TO COOTBETCTBYET IEPBOMY MPOYNTAHHOMY CJIOBY ). Ecmiu xe ciioBo B y3ie
yXe eCTb, TO BO3MOXHBI TP BaPUAHTA:
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1. CnoBo, nepenannoe addtree B KauecTBe apryMeHTa, COBIALAET CO CJIOBOM, KOTOPOE HAXOOUTCS B y3JIe,
yKa3aTesb HA KOTODHIN Takxe mepenaH 5Toil dyHkiumu. B 3ToM ciyduae cueTumk, COOTBETCTBYIOLINN
IAHHOMY CJIOBY yBEJIMUUBAETCS HAa €NWHUILY, I MyTelleCTBHUe CJI0Ba M0 OePeBy 3aKaHUYMBACTCA.

2. CroBo-apryMeHT HaXOOAUTCS B aahaBUTHOM MOPSIAKE PAHbINE, YeM CJIOBO B y3je, 3HAYUT, €r0 HANO IIOMe-
CTUTB IIe-TO CJIEBA OT HAHHOIO y371a. B aToM cityuae addtree BeI3EIBaeT caMa cebsi, mepenaBasi B KAIeCTBe
apryMeHTOB TO e CJIOBO, HO yKa3aTesb Ha JIEBHIA y3ei, T. €. ptn->left, ecau caMa moaydunsa apryMeHT
ptn.

3. C0BO-apryMeHT HAXOOUTCS B ajI(PaBUTHOM MOPSOKE MO3XKE, UeM CJIOBO B y3Ji€. ODTOT IMYHKT AHAJIOIUYIEH
NpenbInyleMy, ¢ TOU Pa3HUIEH, 4TO nepenaeTcs ptn->right.

IlyukTer 2 1 3 IOBTOPSIIOTCS OO TEX IMOP, MOKA, 1n00 He OymeT HANOEHO CJIOBO, COBIAMAIOIIEE C JAHHBIM, U CUET-
unk OymeT yBelWdeH HA €OUHUILY, JIN0O0 BBEIICHUTCS, UTO TAKOE CIOBO PAaHee He BCTPEYAJIOCh, U IJII Hero Oymer
3aBeneH HOBHIN y3em. s TOro 4To0bl BELSICHITE €CTh JIA YK€ B JAHHOM y3J1e CJIOBO yIOOHO HCIOIB30BATH CPAB-
HEHUe yKaszarens Ha y3en ¢ koucTauToi NULL. Ilepen mepBuiM BbI30BOM addtree HAOO IPUCBOUTH 9TO 3HAYEHUIE
YKa3aTeso root, IpU KAaXXIOM BBIOEIEHUN IIaMSITHU IO HOBHIA y3eJl HAOO OOHYIITh ykalarenu ptn->left u
ptn->right. [Ipu nomernennu ke B y3es ciioBa, yKa3aTelb IOIyYaeT 3HAUEHIE, BO3BpalaeMoe GyHknueir mal-
loc. O6paruTe BHUMAHNE HA TO, YTO HAHHEBIN AJITOPUTM He TOJILKO IONCYNTHIBAET CJIOBA, HO I COPTUPYET UX B
andaBuTHOM mopsiake. Ilocie mocTpoeHust nepeBa He COCTABUT TPYAA PACIEYATATH €10 CONEPKUMOE C IIOMOLIIBI0
pexypcuBHOi dyHknunr. OueBHIHO, YTO € IOMOIIIBIO JAHHOIO AJITOPUTMA MOXKHO COPTUPOBATE JII00bIe OOBEKTHL,
A7 KOTOPBIX OIIPENEIICHa, Oepalus CPABHEHMNA.

ITonpoGHee o Teme namuoro ypoka: KP crp. 125, 135. Bupt cTp. 189.

Homaninee 3ananue.

1. HanucaTth mporpaMMy COPTUPOBKU OEPEBOM.

16 Ykasarenu Ha dpysHknuu. Meron HuioToHa pertteHus ypaBHEeHUI.

HomycTuM, 9TO MBI CO3LaEM NMPOrpaMMy IJisd perieHus ypapHeHus f(z) = 0 u XOTHUM MOCTaBIIATDH €€ HOJIb30-
BaTeIIM B OmONMMOTEKE B OTKOMIIINPOBAHHOM Bume. OmHAKO, MBI HE MOXKEM 3apaHee 3HATH Kakue QYHKIUIN
f(x) 3aX0TAT UCIIOIB30BATH HAIIN KIIMEHTH B CBOMX Hporpammax. [lo3ToMy GbIIO OBl JKEIaTeIbHO MePeNaBaTh
nadopmanuio 0 f(r) B KauecTBe apryMeHTa (yHKIUHU, KOTOpas pemaer ypaBHeHue. B ssmke C ecTb Takas
BO3MOXHOCTb, IJIs 9TOr0 UCIONIBL3YIOTCS yka3aTean Ha ¢yukmun. Cremyromas mporpaMMa, peraeT ypaBHeHIe
METOIOM [eJIeHNs OTPe3Ka IION0JIaM, C IIOMOIIIBIO yKa3aTens Ha GYHKIIHIIO.

#include<stdio.h>
#include<math.h>

1
2
3
4 main(O{

5 double SolveEquation(double left, double right, double accuracy,
6 double ( *fpointer) ( double x));

7 double f ( double x);

8
9

double left=0.;
10 double right=M_PI/2.;
11 double accuracy=1.e-10;
12 double (* FunctionPointer) (double x)=f;

13
14 double res;
15 res=SolveEquation(left, right, accuracy, FunctionPointer);
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16 printf (" the root of the equation is %.16f\n",res/M_PI*180.);
17 }

18

19 double SolveEquation

20 (double left, double right, double accuracy,

21 double (* fpointer) ( double x)){

22

23 double middle, old_middle;

24 middle=0.5*(left+right);

25

26 do {

27 0ld_middle=middle;

28 if ( fpointer(left)*fpointer(old_middle) < 0) right=old_middle;
29 else left=old_middle;
30

31 middle=0.5*(left+right);

32 } while(fabs(middle - old_middle) >= accuracy);

33

34 return middle;

35 }

36

37 double f ( double x){
38 return sin(x)-0.5;
39 }

B crpoke 12 oObsaBien ykasarens Ha QyHkuuo FunctionPointer m mHUNmMaan3mpoBaH anpecoM GyHKIUN
f, T. e. ampecoMm TOI O0JACTU HMAMSITU, II€ XPAHUTCS MAIINHHBLIA KOX maHHON dyukumun. OObsasnenue (*
FunctionPointer) (double x) o3mauaer, uro FunctionPointer — 5T0 ykaszarenb HA (QYHKIU, KOTOPAs
NPUHUMAET OOWH apryMeHT Tuma double m BO3Bparaer 3uHauvenue tumna double. Kpyriwie ckoOku BOKpPyr *
FunctionPointer HeoOxonumel, 6€3 HUX DaHHOE 00BBIEHNE 03HAUANIO OBL, 4TO FunctionPointer — 310 dyHK-
1751, BO3BPAIIAOIIAI YKA3aTENb Ha TePEeMEHHY0 Tumna double. AHAIOrMYHEIM 0GPA30M ONUCHIBAETCS YKA3ZATEb
Ha GyHKnuio B npororune ¢hynkuun SolveEquation (cTpoka 6). Vmsa GhyHKDIUEM €CTh yKasaTenb HA 3Ty QYHK-
LIUIO, II03TOMY I1pu BhI30Be SolveEquation MoxHO Ob110 O8I BMeCTO FunctionPointer nanucars npocro f. 3Has
yKa3aTeIb Ha (DYHKIUIO, MOXHO BBI3BATHL CaMy (DYHKIIMIO TAK, KaK 9TO CHEJIAHO B CTpoke 28. 3amerum, 4TO
€ClIu CIeI0BaTh BceM GOPMAIBHOCTSIM, TO HaAO Obwto HanucaTh (¥fpointer) (left) u (*fpointer) (right).
Omnuaxo coco6 BBI30BA PYHKIUN 0 YKA3ATEI0, KOTOPBIM MBI BOCIIOJIB30BAJINCEH B 28 CTPOKE IPUBOOUT K TOMY
XKe CaMOMY pe3yJIbTaTy.

B nporpamme ncnosnb3osan nuksi do while (cTpoku 26-32), KOTOPEI OTIMIACTCS OT OUKIIA while Tem, 9To
YCJIOBHE MIPOBEPSAETCS HE B HAYAJIE, 3 B KOHIE IUKJIA. 1AaKON IUKJI BEIIOJIHAETCS [0 KPAWHER Mepe OOUH Pas3.

PaccmoTpuMm ermie onuH METOHm PEIIEHUS YPABHEHUN — METON KACATENbHHIX mwin HbioTOHA. DTOT METOm
3(pdexTUBHEE MeTONA NejIeHNs OTPe3Ka MOMI0JIaM U MeTOIA XOpd, OMHAKO IJIs ero NpuMeHeHUus TpebyeTcs, 4TOOb
GYHKIUS MMena npou3BonHy. Kak u mpu pacCMOTPEHUU METONOB NEJICHUS OTPE3Ka MomojiaM u xopn (pasmen
5) morpeGyem, 9TOOBI QYHKIUS YIOBIETBOPSIIA CACLYIOIIMM yCIIOBISIM:

1. f(x) menpepriBHa (ee rpadmk MOXKHO U300PA3UTh, HE OTPHIBAS KAPAHAAIIA OT OyMarn).
2. f(x) monoTOHHA, T. €. MO0 TOJIBLKO BO3PACTAET, IUOO TOIBKO yORIBAET.
3. dyHKIusa NPUHIMAET HA KOHIAX OTPe3Ka 3HadeHus pasHbix 3Hak0B ( f(a)f(b) < 0).

Kpome Toro morpebyem, aTobbl DyHKIIUSI NMEJIA IPOU3BONAHYIO HA HJAHHOM OTPE3KE.
AnropuT™m perieHus ypaBHEHUS METOIOM KACATENBHEIX CIICMYOIINI:
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1. Buibupaem kakywo-HUOYyOb TOUKY T BHYTPH OTpe3ka [a,b] (a < zo < b).

2. TIposomum kacaTenbHYIO K OyHkunn f(x) 9epes TOUKy xo. Y paBHeHue kacarensron y = f(xo)+f (xo)(z—
.Z'()).

f (o)

f (20)

4. noeropsieM maru 1-3 mo Tex mop, MOKa [T — Tk—1| > €, THE Tk U Tg_1 — OBA NOCIENOBATEBHLIX IPUGIN-

xeHusi. 'TOUKa mepecedeHus MOCENHEN MPOBENEHHON KACATEIBHON ¢ OChI abCIuCC eCTh NPUOIMKEHHOe
pemenne ypasrenus f(x) = 0.

3. Haxonum TOuKy mepeceueHust KaCATEILHOI ¢ OCbI0 abCIuce T1 = Ty —

ITonpo6Hee o Teme manHoro ypoka: KP cTp. 117.
Homariiuee 3amanue.

1. Hamnucars mporpamMmy OJisi PELIeHNs] yPABHEHUIT METOIOM KACATENbHBIX, NCIOJIb3Yysl yKa3aTean Ha QyHK-
L.

17 AusaropuTm nepeb6opa c Bo3Bpa €HUSMU.

Paccmorpum nBe 3amadn 3 001aCcTH MIAXMAT.
1. PaccraBuTh Ha IIaxMaTHON HOCKe 8 dep3ell, Tak 9TOOBI OHU OPYT OPYLY HE YIPOXKAJIM.
2. O6oliTn MIAXMATHYIO OOCKY KOHEM, TAK YTOOLI MOOLIBATDL HA KAXKIOM II0JI€ OIUH 1 TOJILKO OOMH Pas3.

st pemenus sTux 33mad yaoOHO MCIOJIB30BATH AJICOPUTM IEpefopa ¢ BO3BPAILEHUSMU. OTO PEKYPCUBHEINA
aJITOPUTM, PACCMOTPUM €ro 60see mMOApoOHO Ha mpuMep 3amaduu o dep3sx. IlepBoro depss MOXHO TOCTABUTH
KyZIa YrOOHO, IOCJI€ 3TOTO BTOPOro ¢ep3s HAI0 CTABUTH TAK, YTOOLI OH HE YI'POXKAJ MEPBOMY, 3aT€M TPETLETO
u T. n1. Ecaz HA KaKOM-TO 3Tare OKAXeTCsl, YTO 04EPETHOro ¢hep3si IOCTABUTDL HE YOACTCS, TO HAOO BEPHYTHCS
HA IIar Ha3a[g U IEPeCTABUTH NPENBIAYIIEro Gep3s HA CIIenyIOnIylo OJOMyCTUMYIO MO3UIINIO U 3aT€M NOBTOPUTH
moneITKy. Ecian npensigyinero depssi mepecTaBuTh HEKYaa, 00 MOCIe €r0 NePEeCTAHOBKN O4ePEqHAs! MOMBITKA
CHOBA, OKA3aJ1aCh HEYOATYHON, HeOOXOOUMO BEPHYThCS €111 Ha, OOWH IIar Ha3ad U T. O. BIIOTH IO CAMOTO IIEPBOTO
dep3s. B ciyuae ¢ depssmu, konmuecTBO nepebOPOB MOXKHO COKPATUTH, 3aMETHUB, YTO OUY€PEIHOro dep3si Hano
CTaBUTDL HA HOBYIO FOPU3OHTAJIL (U/IX BEPTUKAIID).

IlonpoGHee o Teme manHOrOo ypoka: Bupt cTp. 163.

Homatniaee 3anmanue.

1. Hamucars nporpaMmy Ijis paCCTaHOBKH BOCBMU (hep3erl.

2. Hanucarp nporpaMmy mist 00XOma IIaXMATHON HOCKKM KOHEM.

18 ABTOMaTHUYEeCcKNe U cTaTU4dYecKue InnepeMeHHbI€e.

Io cux nop, xkorna Mbl OOBSIBIISIIN NEPEMEHHBIE BHYTPpU (QYHKIUN, 5TH HepeMeHHbIE OB aBTOMATUYECKUMI,
T. €. OHHU CO3IABAJINCH IIPU BEI30BE HAHHON QYHKINN U IIPEKPAINAJIN CBOE CYLIECTBOBAHIE IOCTIE 3aBEPIIEHUS
pabors pyukiuu. Ecaun B pekypcuBHON QyHKInUU OOBSIBIIEHA JIOKAIBHAS ABTOMATIYECKAs] IEPEMEHHAS, TO Ka-
JK[1asi KOINS PEKYPCUBHON (PYHKIMK NMeeT HOCTYII TOIBKO K CBOEHl KONMUM JAHHOHN IEePEeMEHHON. OJTa CUTyalus
AHAJIOTUYHA, TOM, KOTOPYIO MBI OOCYXIAJIN PN U3ydeHnn ykasareneil. Eciam Takum 06pa3oM OOBSIBIIEH MacCUB
60IIBIIIET0 00BEMA, U TIIyOUMHA PEKYyPCUM JOCTATOYHO BEJINKA, TO MOXET OLICTPO UCTOIUTHLCS nmaMaTh. OmHAKO,
MOXKHO CeJIaTh TaK, YTOOHI JIOKAJIbHEIE IIEpEMEHHEIE TaK K€ KaK I BHEIIHIE CYIIECTBOBAJIN BCe BPEMS, TIOKA BhI-
TIOJIHSIETCSI IPOT'PAMMA, U YTOOLI BCe KOMMUU PEKYPCUBHON (YHKIINN MOJIL30BAJINCH OOHUMU U TeMU e KOMUSMUI
JIOKAJIBHBIX IepeMeHHBIX. 1 3Toro ux Hamo o0bsaBUTH cTaTudeckuMu. Crenyrommil IpuMep HWLTIOCTPUPYeT
HCNOJIb30BaHUEe CTATUIECKUX II€PEMEHHBIX.
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#include<stdio.h>
void func(int n);
main(){

func(10);
T

void func(int n){
static int a[15];

© 00 ~NO U WN =

int b[15];
10 static int c;
11 int d=1;
12 d++; c++;
13 printf ("n= %-2d the addresses of a and b are %p %p\n", n, a, b);
14 printf (" the addresses of c and d are %p %p\n", &c, &d);
15 printf (" c %d d %d\n",c ,d);
16
17 if(n > 0) func(n-1);
18 }

st 06BABIEHNs CTATUYECKUX MEPEMEHHBIX UCIOIL3YEeTCs KIIIoUeBoe CloBo static (crpoku 8 u 10). Ecmn
HCHIONIB30BATH B (QyHKIMU printf kOMOMHAIIMIO CHMBOJIOB 4P TO MOXHO DACIEYATATH 3HAYEHUS AAPECca, HA
KOTODBIl CCBIIAETCS YKA3aTEeNb. J3AIyCTUB 5Ty MIPOrPAMMY, MOXHO OOHAPYXUTH, YTO ANPECA CTATUICCKUX
[IepeMEeHHBIX BO BCEX KONUSX PEKyPCUBHOH GyHKImu func OnuHAKOBBIE, CIIENOBATEIBHO — 3TO OOHHU U T XKe
nepeMeHnHsle. B To xe BpeMs, anpeca aBTOMATHYECKUX IIePEMEHHBIX OyoyT Bcerma pasHbIME. Eirie oqHO OTiIn-
Ype aBTOMATHYECKUX U CTATUYECKIX [IEPEeMEHHEBIX 3aK/II0UaeTcs B crocobe nx nHumanunanuu. [lo ymomuanuio
aBTOMATUYECKHE TepeMeHHbIe He MHUINATU3NPYIOTCS U comepxkar “mycop”. CraTuyueckue epeMeHHEIE [0 YMOJI-
YAHUIO0 NHUNAAIU3NPYIOTCS HyJleM, HanpuMmep, nepemMeHHas ¢ B cTpoke 10 monyunt 3Hadenue 0. CraTudeckue
IepeMeHHble MHUINATN3UPYIOTCSI OOUH Pa3 IpHU Hadase paboTHL IPOrPaMMbl, ABTOMATHAYECKNE — KaXIBIN pa3
npu Be13oBe ¢yHkiuu. [loaTomy B cTpoke 15 MBI OyIeM moIyYaTh BCETAa ONHO U TO Ke 3HadeHne d U pa3InJIHbe
3HAYEHUS C.

ITonpoGHee o Teme mamHoro ypoka: KP 77, 85.

19 uddepeHnumanbHble ypaBHEHUS. UCJIeHHOe pellieHue nudde-
peHIINAJILHBIX YpaBHeHu. AjsiropuTtM 1ujepa.

Paccmorpum B kauecTse nmpumepa ogHOMEpHOe neuxenue. Oyuxnus z( ) omu-
CHIBAET 3aBUCUMOCTb KOOPAMHATHL T OT BpeMmeHu . CKOpOCTH OOHOMEDHOrO OBIXKEHUs (DU3NYECKON TOYKU B
MOMEHT BPEMEHI BBOOUTCS, KAK IPEIeJI

v() = lim M (1)

0
B ciryuae nmBuxeHns ¢ mOCTOSHHON CKOPOCTBIO Vg, ¥( ) = Ug W HE 3aBUCAT OT MOMEHTA BpeMeHH . L paduxom
3aBUCUMOCTH & OT  SIBJISI€TCS IPSIMAsl JINHUSI, IIPOXOASINAS YePe3 Lo B MOMEHT BPEMEHU ( U HAKJIOHEHHAS 0L
yraoMm  (tan( ) = vp). YpaBHEHuUe, OMUCHIBAOIIEE TAKOE ABUXKeHue, Oynet £ = xo +vo( — o). B ciayuae Gosee
CITOXHOU 3aBUCUMOCTH Z( ) CKOPOCTDb B KaXKIbII MOMEHT BpeMeHU OyneT pa3nuyua u pasHa tan( ), rme - yron
HAKJIOHA KAaCaTeJILHON, MPOBENEHHON K KPUBOU z( ) B MOMEHT BpeMeHH . B cilyuae OBUXEHUs C TOCTOSHHOMN
CKOPOCTBIO KACATEIbHAS COBMAAAET ¢ TpadukoM ( ) B J0060I MOMEHT BPEMEHU.
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Ha maremarnueckoMm s3bike v( ) HasbiBaeTcs mpomsBomHoul dymkimn z( ) u o6o3Hadaercs ¥ win  z/
HOCIIENHSSL 3aMUCH ABIIAETCA YPE3BEIYANHO IOJIE3HON U BEIPAXKAET TOT (AaKT, UTO, Cyexys u3 onpenenesus (1),
IIPOW3BOOHAS - ITO OTHOIIEHNE 0eCKOHEYHO MAJIOr0 NPUPAIIEHNS I, COOTBETCTBYIOLIEMY O€CKOHEYHO MaJIOMY
NPUPALLICHUIO , K CAMOMY

Bropas nponssonaas Gyaknun z( ) ONPENenseTcs Kak mepBas IPON3BONHAS
ot pyukuun z( ). Pusnueckon BeIMINHON, COOTBETCTBYIOLIEH BTOPOU MIPOU3BONHON & ( ), B CIIy4ae OMHOMEPHOIO
IBIDKeHUs, aBysercs yckopernue a ). Bropas mpoussonzas o6osHauaeTcs © win >z / 2

HubdepeHunanbHEIMI YPABHEHUSIMY HA3BIBAIOTCS TAKUE YPABHEHUS, B KO-
TOPBLIX HEU3BECTHHIMU SIBIISIOTCS (GYHKIINN ONHOTO MIIM HECKOIBKIX IE€PEeMEeHHEIX, IPUYeM B YpaBHEHHNE BXONIT
He TOJIBLKO caMn GYHKINM, HO U UX IPOU3BONHEIE. MEI OymeM paccMaTpHBATEL TOJILKO YDABHEHUS TUIA

z=f(z, ). (2)

K cucreme ypasuenuit Tuma (2) Bcerma MOXHO CBECTH yPABHEHUs ABUXEHUS (Y DABHEHUEM NBIXKEHUS HA3LIBA-
ercsa nuddepeHnuanibHoe ypaBHEHNE, BEIPAXKAKOIee BTOPOil 3akoH HboToHa).

Paccmorpum B kauecTse npumepa nuddepeHnnaIHbX yPABHEHNI - yPABHEHIE OMHOMEDHOIO ABIKEHUS Ma-
TepuasnbHON Todukmu. IIBmxeHme TOYku OnuceiBaercs 3akoHOM HbioTOHA @ = , KOTOpPOE uepes BTOPYIO IpO-
I3BOIHYIO 3AIMCHIBACTCA B Bume « = + . Tlociensee ypasHeHNE, BOCIONB30BABIIICH OMPEIETCHIEeM CKOPOCTIL,

MOXKHO NEPENUCATH KAK CUCTEMY OBYX ypPaBHeHuUil Ttuma, (2)

T =,
_ 1 n (3)
v==+ (z,v, ).
B xauecTBe mpummepa Cmiabl  MOXHO PACCMOTPETH ABIDKEHHME I'Dy3a MACCHI IO INIOCKOW mOBepxHOCTH 0e3
Tpenus. B sTom ciyuae
= — x’

roe - K03QQUIMEHT XKECTKOCTH, & HAIAJIO OTCUETA ' IOMEILEHO B OJI0xKeHne paBHOBecHs. Cucrema ypaBHeHHIT
(2), npurnMaeT Bug
r=v

v = —ﬁ.’L'

Y paBHEHUSI OBUXKEHUS SIBJISIOTCS IPEKPACHBIM IPIMEPOM HOJIE3HOCTY COOOPAKEHILST
nonobust 1 PasMEPHOCTH, KOTOPEIE COCTOAT B TAKOM IOAOOPE N3MEHEHUs MACIITAGOB ( [IIIMHBEL, BDEMEHH, MACCEL
...), IPA KOTOPEIX yPABHEHUs OBIXKEHUS HE U3MEHSIOTCA. PAaccMOTpUM MOCTenHuii mpumep.

1. Tlonmoxkum 1 = 1= , TOT 1A 1/ 1= / . YpaBHEHUS IBUXEHUS HE U3MEHUJIUCh. DTO 3HAUUT,
9YTO U3MEHEHUE MACCHI I XeCTKOCTHU B OONMHAKOBOE YHCJIO PAa3 HE MEHSeT 3aBUCUMOCTU x( )

2. llomoxum x1 = «. Bce uaMeHeHUs B ypaBHEHUN OBIXKEHUS CBEIUCH K 3aMeHe ¥ Ha Ty U v Ha vy. M3 1ero
MOXHO CHIeJIATh BBEIBOHN, YTO €CIIN  SABJIIETCS TPAEKTOPHMEN OBIKEHUS, TO U SIBJISIETCSI TPAeKTOpUeNn
IBIXEHNS, OTIIMYAIOIIENCS OT MEPBOIl JIAIIL CBOMMU JIMHENHBIMU pa3MepaMu. lIpenmomxuM, 94To OouH
pa3 MBI OTKJIOHWJIN TPY3UK Ha paccTosHume z° W OTIyCTWIH, a BO BTOPOil pa3 Ha paccTosHme 0 = 10,

I'py3ux BepHeTCs B HAYAILHOE IIOJIOXKEHUE Yepe3 IMEePUON BPEMEHH B IIEPBOM CIIy4ae U BO BTODPOM,

TaKOe M3MEHEHNe SKBUBAJICHTHO 3amMeHe Ha 1 = . [locnenusas 3ameHa mpuBeneT K TOMY, YTO B IPABOI

YACTU YPABHEHNS NBYXKEHUS MOABUTCS kKoshdunment 2. OmHAKo, 3aMeHA I HA 2 HE JOJIKHA MEHITH

ypapHeHus npmkenus. CienoBaTensHo 2 = 1 u mepuon KomeGaHmit TPY3UKA, Ha, TIPYKUHKE HE 3aBUCHT OT

AMIUINTYOBI KOJIEOAHUT - HTO CBONCTBO HA3BIBAETCS CBOMCTBOM M30XpOHHOCTHU Kojebanuii. [lomyuenubiin

Pe3ybTaT BEPEH U MJIS MAJIBIX KOJI€OAHUN MAsTHUKA B MOJIE€ CUJIBI TSXKECTH.

B kauecTBe BTOPOrO nmpuMepa IpuUMEHEHUsT COOOPAKEHUI MOn00ms MOXKHO IPUBECTHU 3304y O IBIKEHUU TEJa
B mosie cuisl Tskectu. 111 3axon Kemmepa MOXHO BLIBECTH M3 CBONCTBA mOmOOuUs, HE MpubOEras K PeIeHuro
YPABHEHUN OBUKEHUS.
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Paccmorpum nponenypy obespaszmepuBaHus GU3NIECCKUX IIe-

PEMEHHBIX HA NPUMEPE YPABHEHUs OBIXKEHUS IPYy3UKa Ha npyxeHke. s uero HyxxHO 00e3pa3sMepuBaTh mepe-
MeHHEBIe. IlocTaBuM 33424y TakuM OOpPa30M: B MOMEHT BpeMeH:n o o = 1.0 1026 m vy =0.0, =1.0 10,
= 1.0. Pewars uncieHHO TAKyI0 3aKa4y HEBO3MOXKHO, [TOCKOJIBKY XaPAKTEPHBIE BpeMEHA OyoyT MmOpsoKa

1/ o, TmE o = /— U IIar B 3TOM CIIy4ae HACTOIBKO MAaJjl, YTO CPABHUM C MAIINHHOW TOYHOCTBIO, &
XapaKTepHLIE 3HAUEHUS T HACTONBKO BEJIUKU, UTO U B 9TOM MECTE€ MBI OyIOeM TepsATh TOUHOCTL BBEIUUICJICHU.
Bocnonb3yemcs cBOCTBOM mOmoOust TaHHOTO oud@d. YpaBHEHUS U COETAaeM TAaK, YTO HOBBIX & U  XapPaKTEPHLIE

BEJINYNHBI 6yI[yT NMOPANOKA €OMHUIIBI. HJ’[}I 9TOr0 BBeOEeM HOBBIC IICPDEMCHHEIC!

x = x/xg,
= 0,
v=v/(xo o).

I/ICXO,E[HOB YPaBHCHUC B HOBBIX IICPEMEHHBIX 6y11eT IMEThb BUO:

r ="
v

—Z.

B mocrentem ypaBHEHNN XapaKTEPHEIE 3HAUEHUS BCEX HEPEMEHHEIX NOPSAKA €NUHUIEL U, KAK CIeNCTBUE, YPaB-
HEHIIe MOXHO C HEOOXOAUMOI YOYHOCTBIO PEIINThb YNCIICHHO.

Kpome 3T0Oro, pemms omue pa3 9TO ypaBHEHHE, MBI PEAJIbHO IIOJYYN/IN PeIIeHHe IeI0r0 KJacca 3amad,
OTIMYAOIINXCS 3HAYCHNSIME BEJINYNH £o, 1 . Hy>XHO JINIIb BEPHYTHCS K CTAPHIM IEPEMEHHEIM B [I0JIY YeHHOM
perrennu z( ).

ITpusenensusie Buie nuddepeHnnaIbHbE YPaB-
HEHIs UMeI0T aHaIuTudeckoe pertenne. OmHAKO, UNCIO TAKUX YpaBHEHUN KpaliHe Majao. PaccMoTpum mpocreii-
Ui AJICOPUTM YICIEHHOTO pereHns AuddepeHnanbHEX yPABHEHNIT.

s perenns ypasHeHus (2) HeOGXOOANMO CTAPTOBATH C HEKOTOPOTO X, KOTOPOE PaBHO Z( o), 3HAUEHUIO X B
HAYAJIBHEI MOMEHT BPEMEHU ( U HA3LIBAETCS . Ha manoMm yuacTke Bpemenn << 1, -
obe3pasMepeHHOe BpeMs, I0ITOMY CPABHEHNE ¢ 1 mpaBoOMepHO, KPUBYIO Z( ) MOXKHO anlIpPOKCUMUPOBATD IPSIMOIl,
KacaTenbHON K z( ) B TOUKe (. YDABHEHUE KACATEIHHOIL:

z = x0 + f(20, 0)( — o),

n3 3TOro ypaBHeHI/IH MO2XHO JIerKO HOJIy‘-II/ITI) 3HAQYE€HUE BEJINYUHBI X B MOMEHT BpeMeHI/I 1 = 0 + DT =
2o + f(xo, o) . 3arem amnmpoxcumupyem z( ) kacarensHoil £ = x1 + f(21, 1)( — 1) B Touke ;. 3HadeHue
22 = 21 + f(x1, 1) u Tak manee. BLmonHWE HEOOXOMMMOE KOIMYECTBO IIATOB MO BPEMEHW, MEI HOIydaeM
3HAYCHHUE BEJINYVHEBELI I B I/IHTepeCyIOH_[I/Iﬁ HaC MOMEHT BPEMEHU. OHHC&HHHﬁ AJITOPUTM YHNCJIEHHOI'O PEIICHUS
nuddEepeHINAILHOrO yPABHEHNS HA3LIBACTCS AJITOPUTMOM Jiiepa. B o0mmeM Bume ero MOXHO 3aIucaTh CIeIy-
omM 00pa3oMm:

zo =z( o),
_ (4)
T 1=z + .f (.T ) ) )
roe = g+ n ,an opoberaer 3HaveHus ot 0 no
MoOXHO HOKa3aTh, YTO, MOYUYEHHEIE METONOM OIiepa, 3HAUEHUS T s ANIPOKCUMUPYIOT TOYHEHIE Pe-
menns mudbepeHnnanbHOro ypasaenus (2) z( ) B EpBOM HOpSAKE. DTO O3HAUUT, UTO OTHOCUTENBLHAS
HOTPEIIHOCTD BEIYUC/ICHUN SABJIIETCS BEJIMYUHON MOPSOKA, . Y MEHBIIAs IIAr BEIYUCIEHUN , MBI [IOBBLIIAEM

TOYHOCTB ammpokcuManu. OoHAKO, MUHIMAJILHOE 3HAUYEHNE OrPAHUYEHO KOMIILIOTEPHON TOYHOCTHIO.
AnropuryM Oiisiepa peleHns CUCTeMbL ypaBHeHUN ABKeHns (2) OyeT BBIIJIANETH CICLYIOUMM 00pa3oM:

'UOZU( 0)7 L ( )
v =v += (¢ ,v , ,
330:190( 0); 5)

r 1= +v |,
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roe To U Vg HAYaJIbHBIE KOOPOMHATA U CKOPOCTh, & & 1 U U 1 BHEIUACIAIOTCS MapajuenbHo. B ciyuae Tpex-
MEPHOTO ABUXEHUS, KAK JIETKO IOHATh, YACIIO HAYAJILHEIX YCJIOBUI U UTEPALOHHEIX COOTHOIIEHUN Gy IeT PABHO
LIECTH.
YucneHHoe perenne, moIyIeHHOe Me-
TomoM Diepa TOYHOe B iepBoM nopsake no . Onaaxo, njs Toro, 9To0s YUCIEHHOE PEIeHne
K TOYHOMY pelteHuo nudepeHnnansHOro ypaBHeHus, T.e. ot moboron « —xz( ) < | |, aToro
He mocraTouHo. Heobxomuma ere u TIPENIaraeMol CXeMbl YuCjIeHHOro pertenus. Cxema pere-
HUS HA3LIBAETCS , ecru HebosbIne n3MeHenus npasoit yactu (f(x , )) mpuBOmAT K HEGONLIINM
U3MEHEHUSIM £ 1. OTO yTBEDPXKIEHNE MOXHO CHOPMYJIMPOBATH B BUIE TEOPEMHI:

< anmpokcuManus + yCTOUYUBOCTE =  CXOOUMOCTD 3> .

OKa3bIBAETCS, YTO UCXOMHEBI AJITOPUTM DIJIePa yCTONYNB JIAIIL JIs MAJIOrO KJ1acca qudDepeHInaIbHEIX YPaB-
HeHull ( B KA4eCTBE IPUMEPA MOXKHO IPUBECTU yPABHEHNE T = ax). i YMCIIeHHOrO pemeHus 3a1a4 0 Koneba-
HUSAX MAsSTHHUKA, OBU2KEHUE TeJIa B II0JIe CHIBI TSKECTH, 33134 HeOeCHON MeXaHUKH HeOOXOOUMO HCIOIB30BATH

” uCHpaBIIeHHLIN aaropuTM Diljepa, KOTOPEI yCTOMYNB B 9THUX CIy4aax. ~ VICIpaBIeHHBIN’ aIropuTM OMIepa;

UO:U(O)v
v 1=v +L1 (z,v, ),
70 =2( o), ©)

xr 1= +v 1

3nec1: OJisi BBIYMCJIEHUA T 166 €TCA 3HadYeHnme CKOpoCTm v 1, & HEU . PaccmorpuMm B kauecTBe mpumepa
’
OBUXXEHUE TeJia, 6pOI_I_IeHH01"O oom yrJjaoM K OPHU30HTY.

v=—,

rIe pAouyC-BeKTOP MMEeT TP KOMIOHEHTHI- T, Y U 1 BEKTOP CKOpocTu v Tpu-v ,v mv . Obespasmepnm me-
PEMEHHEIE B 9TOM ypaBHeHNu. 1 5TOro momesmm CKOPOCTh HA BEIMYHHY Vg, The Vo =  (vg)2 + (vg)? + (v4)?,
BpeMs Ha Up/ , & PAAMyC-BeKTOp Ha vo2/ . Ilia KOMIOHEHT 06e3pa3MEePeHHBIX CKOPOCTH U DAMIILyC-BEKTODPA
yDaBHEHUE OBIXeHns Oy[eT UMEThb CIeTyIOMNil BUL:

z=v (),
y=v (),
= ()7
v =0,
v =0,
v = —1,

v =0,

v =0,

v =V =,

r 1= +v 1,
y 1=y t+v 1

1= +v
/*
* CIIeHHOe pelleH € a ad o eH Tela, POIIEEHOT O TOY r_0=(0, 0, 0)

x co c opoct v_0=(v x_0, v y_0, v z_0).
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*

* COI €M ¥ aurop TM: #mepa.

* O H e aHH e: e Ttopa r_0, v_O.
* O H e aHH e: aitn grdata.dat
* Top IIporpaMM CT.

* aTa NN.NN.NN

*/

#include <stdio.h>
#include <math.h>
#define MAX 1000

main ()
{
int i, j, iprint, N;
float x, y, z;
float xe, ye, ze;
float xp, yp, zp;
float x0, y0, z0;
float fx, fy, fz;
float vx0, vyO, vzO0;
float VO_x, VO_y, VO_z, VO;
float vx, vy, vz;
float vxp, vyp, vzp;
float t, h, R, R3;
float xt[1000], yt[1000], xmax, ymax;
FILE *xfdata;

/* o Havam H cimo it */

x0 = 0.0;

yoO = 0.0;

z0 = 0.0;

printf (" =Ha OMIIOHEHT Hayall HOX C OpOCT Ol Ha T He pa Ha H 1 !'\n");

printf("\n e Te HaueH e v x_0 >= 0:");
scanf ("%f", &V0_x);
printf("\n e Te mHauwem e v y_0 >= 0:");
scanf ("%4f", &VO_y);
printf("\n e Te HaveH e v z_0 >= 0:");
scanf ("%f", &V0_z);

/3% e sk sk ok sk o sk ke sk sk ok ke ok ok e ok sk ok ok e ok ok ok ok /
V0 = sqrt (VO_x*VO_x+VO_y*VO_y+V0_z*V0_z) ;

/* e pa MepeHHas Hauan Has C OpocT */

vx0 = VO_x/VO0;
vy0 = VO_y/VO;
vz0 = V0_z/VO0;

[k ok ok sk okokok ok ok skokok ok kokok ok ok /
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t = 0;

h = 0.001;
xmax = 0.;
ymax = 0.;
N = 0;

vxp = vx0;
vyp = vy0;
vzp = vz0;
xp = x0;
yp = y0;
zp = z0;
iprint = 1;
i=0;

z =1.0;

while(z > 0.0)

{

{

/*

ar HTerp po aH s */

#inepa: VX MecTo VXp */

paE a

aitn grdata.dat

Mall H

oro x/

*/
*/

a

HadyeH ¥ */

t += h;
fx = 0;
fy = 0;
fz = -1.0; /* e pa MepeHHas c ma */
vx = vxp + hxfx;
vy = vyp + hxfy;
vz = vzp + hxfz;
X = Xp + hxvx; /* copa meHH # MeTo
y = yp * hivy;
z = zp + hxvz;
xe = x0 + vxOxt; /* Ham T 4ec oe pemeH e */
ye = yO + vyOx*t;
ze = z0 + vzOxt - 0.0%t*t;
/* am c aitn e eH e Ha
/* ecsToro pe = Tarta */
if( iprint > 9 )
xt[N] = x; /* acc , am c aeM e
ytN] = z; /* CIIOII eM e I IOCTPOeH s I'pa
N++;
if( x > xmax ) xmax = x; /* a o eH e Ma C
if( z > ymax ) ymax = z;
printf("t=: %f\n", t);
printf (" x, y, z: AE\t%E\t%f\n", x, y, 2);
printf(" oun e HaweH 1 X, y, z: AE\tAE\t/f\n", xe, ye, ze);
iprint=0;
}
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iprint++;

/* amena n- oop HaT c opocTeil Ha (n+l)-ex/
Xp = X;
YP =V
zZp = z;
VXp = VX;
vyp = Vy;
VZp = vZ;
}
/* am c aitnm grdat.dat */

fdata=fopen("grdata","w");

fprintf (fdata,"%d %f %f\n",N,xmax,ymax);
for(i=0;i<N;i++)
fprintf (fdata,"%f %f\n",xt[il,yt[i]);

fclose(fdata) ;

return 0;

Tlonyunm ypaBHEHUE, ONUCHIBAIOLIEE OBUXKEHUE PAKETHI, KOTOPOE MOXHO PEIINThb
AHAIIMTUIECKN TOJIBKO B YACTHHIX CiIy4asx. IlyCTe B HEKOTODEBI MOMEHT BPEMEHH PAKeTa B KAKOWU-TO MHEPIU-
AJIBHOW CrCTeMe OTCYeTa MMeeT CKOPOCTH v. Beemem npyryio MHEPIUAIBHYIO CHCTEMY OTCYeTa, B KOTOPOH B
,E[B,HHBII‘;I MOMEHT BPEMEHU PaKETa HEIIOOABUXKHA. EC.TII/I OBUT'ATEJIb PAKEThL paGOTaeT " 3a HpOMe)KyTOK BpEMEHU
BEIOPACKHIBAET a3kl MACCON I CO CKOPOCTBIO VoTH, TO CIIyCTS CKOPOCTBH DaKeTHI B 3TOH cucreme OyneT
OTJINYHA OT HyJIsI U paBHa v. [IpuMeHrM K pacCMAaTPUBAEMON CHUCTEME PAKETA ILIIOC Ma3bl 3aKOH COXPAHEHUS
UMIIYJIbCA. B HAYAILHBI MOMEHT BPEMEHM PAKeTa UM a3kl ITOKOSATCSI B BHIOPAHHON CHCTEME OTCYETa, IOITOMY
[IOJIHBI MMILyJIbC paBed Hyimo. Coycrs UMIIYJIbC PAKeThbl PaBEH v, & UMIyJIbC BBIOPOIIEHHBIX 'a30B
rVoTH, IO3TOMY
v+ rvoru = 0.

Iomsas Macca CICTEMBI COXPAHIETCS, TO3TOMY MaCCa BEIODOIIEHHEIX T'a30B PABHA yOBLIN MACCH PAKeTHI:
r+ =0.

Ter{epb YPaBHCHUE 3aKOHA COXPAHCHUS UMITYJIbCA IIOCJIC OCJICHUA HA IepenmncCeIBaCTCA B BUOEC

v
— =VotTH——
Ilepexomst x mpeney 0, nostyyaem ypaBHEHUE IBUXEHUS TeJIa IIEPEMEHHON MACChl B OTCYTCTBUU BHEIITHIX
CUJI:
U = VYoTH

YpaBueHne nmeet Bui BTOPOro 3akoHa Herorona. IIpaByro 4acTh 9TOr0 ypaBHEHNS MOXHO PACCMATPUBATE KAK
DPEaKTUBHYIO CHITY.

YpaBHeHue MOJIy4YeHO B ONpenesIeHHO NHePUUAIbHOR CICTeMe 0TCYeTa, HO, Pa3yMeeTCsl, BCIIEACTBIE IPUH-
LINUIIa OTHOCUTEIHFHOCTHU OHO CIIPABENJINBO I B JIIO00N APYTON MHEPIIUAILHON CUCTEME OTCUETA.

Ecnu xpome peakTUBHON CUIIBI HA PAKETy OENCTBYIOT U OAPYLUEe BHEIIHUE CHUJIBL, TO UX CllenyeT N0OaBUTH B
IIPaBYIO YaCTb YPABHEHUS.

1. Pemenne 3amaun 0 Teje, IBUTAOIIEMCS B BI3KOI CpeIe.
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2. Pemrenne 3amaym 0 OBUXEHUN IyJIN, PA3TOHSIOIIENCS B CTBOJIE.

3. Pemenne 3amaun o nojeTe pakeTwl.

20 aKoH BceMupHoro Tarorenus HbioToHa. JmnTmyeckume w ru-
nepbosinuyeckmue opOUTHI.

3akoH BCeMUpHOro Tsirorenus HpI0TOHA yTBEPXKOAET, UTO YACTHULA MACCON | HPUTSACUBAET APYIYIO YACTUILY
MacCOM o C CHJION

rge BEKTOp = 9 — 1, a - ODOCTOSHHAas TATOTEHUS, KOTOPasi, KaK YCTAHOBJIEHO SKCIEPUMEHTAJILHO, DABHA
=6.67 107" w°/xrc’

PaCCMOTpI{IM 3a0a49y O OBUXEHUU OBYX TeJI, BSaHMOﬂeﬁCTByIOmHX IOCpenaCTBOM CUJIBI TATOTECHUS. GHepI‘I/ISI

TaKON CUCTEMBI
1 Uf 2 US 1 2
+

- )
2 2 | 1— 2|
rme 1,v1, 1, 2,V3 M 9 MAacCa, CKOPOCTb U PAONYC- BEKTOP IIEPBOrO U BTOPOIO TEJIa COOTBETCTBEHHO.
CucreMa ypaBHEHUIN IBUXEHUS NMEET CJIEAYIOIINN BUI

11=— 1 2(1—2)/|1—2|37
2 2=~ 1 2(2_ 1)/|1_2|3-

BBenem BEKTOp B3aMMHOIO PACCTOSHUS 00EMX TOYEK
= 1- 2
¥ IOMECTUM HAYaJI0 KOOPAUHAT B LIEHTPE NHEPLUH, YTO LAET:
11+ 22=0.

s OBYX IIOC/IEOHNX PABEHCTB HAXOMUM:

2 1

1= ) 2 =
1+ 2 1+ 2

HOIICT&BJISISI MMOJIYYE€HHBIE | U 2 B BbIPDAXXKEHNE OJIA SHEPruu, II0JIYy4IUM

roe

1+ 2
[IpUBENEHHAS MACCA. Bripaxkenue njs suepruu GOPMAIBLHO COBIANAET C BHIPAXKEHUEM [JIS1 SHEPIUI MATEPUAIIb-
HOHM TOYKH, NBIKYIIEHCS BO BHEIIHEM LEHTPAJIBHOM IOJIE.
Kak m3BeCTHO npu OBMXKEHUM B IEHTPAIILHOM IIOJI€ COXPAHSETCS MOMEHT CHCTEMBI OTHOCUTEIBHO LIEHTPA
mosist. Takum 06pa3oM TPaeKTOpHUs OBIKEHUS YACTHUUEL IIEJINKOM JIEXKUT B OTHON IJIOCKOCTH.
YpaBHeHue nBuxkeHus OymeT uMeTb BUI:

= - 12/3‘

B sTom IPOCTOM CJ/Iy4Ya€ PaBHCHUE NBUXCHUA NMEET aHAJUTUYCCKOE DEIICHUe.

47



1. < 0 TpaexkTopus - smaaunc ¢ 6OJIBILION MOIYOCHI ¢ U MaJION NOIyochlo b. Beauunny skcuenTpucurera
MOXHO BHIPA3UTh YePe3 3HAUEHUS @ U b

= 1-0?/a?
n0< <1.IIpu =0 smumnc BEIPOXKOAETCS B OKPYXKHOCTb.
2. =0 TpaexTopus - napabona ( = 1).
3. > 0 Tpaexropus - runep6ona ( > 1).

I 9uCIeHHOrO peleHns] yPABHEHNS OBIKEHUS TEJIa B IMOJIe CUJILI TATOTEHUS MOXHO BOCIOJIB30BATHCS ~UC-
p yp
[IPABJIEHHBIM~ AJICOPUTMOM DIijIepa.

BribepeM cucTemy KOOPAMHAT TAK, YTO TPACKTOPUS ABUKEHUS OyIET NOTHOCTHIO JIEXATH B INIOCKOCTH (1Y),
OChb  HAIPABJIEHU BAOJIb MOMEHTA. 1Or[aa OKOHUYATEJILHBLIN BUL CUCTEMEBI YPABHEHUN ABUKEHUS:

v = — 1 2$/ 37
v == 1 2y/ 37

rone = 2+ y2.

1. HJ’I}I TeJa, ABUXYINEroCda B II0JI€ TATOTCHUA, OIIPDCAC/INTE I10 3aJaHHBIM HAYAJIbHBIM YCJIOBUAM IIapaMeTPhI
SJIJIUIICA.

2. Haittn MuHEMAIBHOE PACCTOSHEE N0 IPUTSITUBAIOIIETO IEHTPA PN IBIKEHUN 110 runepbosie.

3. PaccMOTpPeTh TPAEKTOPUU NBIDKEHWs IIAHETHL B MOJIE OBYX 3Be3n ( MACCHI 3B31 MHOTO GOJIbIIE MACCH
IJIAHETHL 1 UX MOXKHO CYNTATH HEMONBUXKHEIMIE).

4. PaccMOTpeThb IBUKEHUE CITyTHUKA, IO OKOJI03eMHOI OpbuTe ( Chiia COMPOTUBIIEHUS MPONOPIUOHAILHA KBa-
OpaTy CKOPOCTH ).

5. U3yuure Biausaue ” coiHeYHOro BeTpa’ HA ABUXKEHUE CILYy THUKA.

6. IIpomonmenmupyiite ”conseunyro cucremy”’ ( nBe mmaHeTel + comume, 1/ = 0.00lm ;/ = 0.01,
COJIHIIE MOXXKHO CUUTATHh HEIIOOABN2XHBIM )

7. Ilpu moGaBreHNn K MOTeHUNANbHON sHeprun () = — 1 o/ Mamoii mo6aBku () TpaeKTOpuu orpa-
HIYEHHOTO [BIXXEHUS EPECTAT ObITH 3AMKHYTHIMU U IPUKAXKIOM 0O0OPOTE MEePUrenii OpouThl CMeLa-
eTcs Ha MayIyIo yraosywo Bemmunmny . Onpemesnuts s cnywaes: a) ()= [/ 2,a) ()= /3.

8. Opbursr 3emnu n JIyHBI HAXOOSITCS HOYTH B OHON IIOCKOCTH; eciau Obl opbuTa JIyHEI HOBEpHYIACH HA,
90°, 7o sKcuenTpuECHTeT JIyHEI IO BAMSHIEM BO3MYyIIeHuil 0T COHIIA HAYA OB PACTH TAK OEICTPO, YTO
Jlyna Bpe3anach 661 B 3eMiIi0 Bcero uepes dernipe roma. Ilokaxure, 9TO 3TO Tak.
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21 Cxema Apmgamca BTOpPOro mopsaka 4YmMCJIEHHOro pelrieHus nudde-
pPeHINAJILHBIX ypaBHeHuil. MeTon nmpeauKTop-KOppPeKTOop.

Cxema Diiziepa annpokCUMUPOBAIA UCTUHHOE PEIIEHNE YPABHEHNUS

.’I:=f(.’IJ,)

HA MaJILIX MHTEPBAJIaX "BpeMeHn”  OpsIMON, KacaTenbHol K TpaekTopun x( ). Takas anmpokcuMmanus OaeT OT-
HOCUTENBHYIO ITOTPEITHOCTE [IEPBOrO MOPSAKA 0 ATy UHTErPUPOBAHNS . ANMPOKCHMANNIO BTOPOTO HOPSOKA
MOXHO HOJIYYNUTh, €CIIM BMECTO IPSIMOI B3ITh Iapaboiry

_ 2

z()=al — o) +¢ (7)

Il HEM3BECTHLIE MAPaAMETPHl A, o U C. IJIs n-Off TOYKM HAM M3BECTHBI TOJILKO 3HAYEHWE ¥ U 3HAYCHUE
npomsBonuon f(xz , ). DTOro memoctaTouno. Bocmombsyemcs Tem, ITO MBI 3HAEM 3HAYEHNE MPOU3BOMHON HA

npenernymeM mare. IlocTpoum mapabory, kKoTopas Kacanack Obt 2( ) B Toukax n u n — 1 u paBusanace 2( ) B
TOYKE N. TpI/I 9TUX yC.TIOBI/Iﬂ AT CI/ICTeMy Tpex ypaBHeHHﬁ Ha TPU HEU3BECTHBIC

2a( -1 — O)Zf(x -1, —1)7
2a( — o) =flz, ),

a( — o) +c=x

PeI_HI/IB 3Ty CI/ICTeMy OTHOCHUTEJIBHO a, 0 1 ¢, 1 IOOCTABUB HOJ'Iy‘IeHHBIe 3HAQYEHUsI B (6), MOXHO BBIYUCJ/IUTDH
sHaueHune £ 1 =x( 1)

R CRIR BT ()

IMomyuennas cxeMa Ha3LIBAETCS U QINPOKCUMUPYeT TOYHOE pellleHre BO BTO-
pom mopsnke. Cxema AnmaMca He SIBJISETCS CAMOCTAPTYIOIIEH, T. €. 33HaHusI OTHOTO TOJIBLKO Zo He MOCTATOYHO.
Heoxonumo ernie crenaTh Ipennosioxenue o 1. KBagpaTudHas anmpoKCIMAINS COXPAHUTCS, €CIIM MePBLIN 1ar
BBEIUNCJIEHUI CIEeNaTh , HAPUMEp, IO MPOCTOi cxeMme Oinepa. Takumm 06pasoM ajJropuT™M UHTETPUPOBAHIS
nudd. ypaBHEHUS MO MeTOXy AmaMca MOXKHO 3aMICATH CIEAYIOLIUM 00pa3oM:

r1 =20+ f(20, 0) , mEAN=1mn
r 1=z +[3f(x, )-if(z -1, -1)], s n > 1.

Cxema Anmamca, KaK ye OTMEYaJioCh, IO3BOJISIET AIIPOKCUMUPOBATE TOU-
HOe pellleHne BO BTOpoM mopsake. OmHako, U3 3TOrO ellle He clenyeT, 4TO MeTon OymeT CXOOUTBCSI U OaBaTh
OTHOCUTENBHYIO MOTPENTHOCTD Topsnka 2. HeobXommMa yCTORIMBOCTE. Y CTONYMBOCTE aJIrOPUTMa TIPOBEpS-
eTCs 1Sl KOHKPETHO! cucrteMul nudd. ypauenuii. Oka3nBaeTCs, 9TO CUCTEMEBL YPABHEHNN BUXKEHUS YACTULIEL
B 3JIEKTPO-MArHUTHOM IIOJI€ IIPOCTas cxeMa Amamca, paBHO Kak U Oiljiepa, HE SBJSIOTCS yCTOMYUBHIMU. B
TAKUX CILy4YasiX UCHOJI3YeTCS METOL Wnest 3Toro merona cOCTOUT B CIEAYIOLIEM - CHA-
42718, OOBIYHEIM METONOM BEMUCIAETCs (” IPENCKa3hBAETCS” - OCIONA BO3HUKJIO HA3BAHUE MPEAUKTOP ) 3HAYCHUE
T 1, 33T€M IOJIyYE€HHOE 3HAYEHNE T | HIOJIb3yeTCs I TOTO, YTO ObI BEIYUCIUTH OTKOPPEKTUPOBAHHOE 3HA-
yenue £ 1 (KOppekTop). B kauecTBe KOppEKTOPa UCHONB3yeTCs OOBIYHAsL cxeMa, Dinepa, rae smMecto f(z , )
Gepercs smauenue 5[ f(z 1, 1)+ f(z , )], T.e. 3HaueHMe mpou3BONHOIl B CepennHe MHTepBada . AJro-
PUTM BEIYICIIEHUIT METOIOM IIPEIUKTOP-KOPPEKTOP CO CXEMOil AtaMca B KA4eCTBE NPEANKTOPA MOXKHO 3aMUCATH

crenyommM 00pa3oM:

onan=1:
x1:$0+f($07 0) )

ongn>1:
mpemukrop: ¢ 1=z +[3f(z, )-if(z -1, —1)]
xoppekTop: & 1=2 +3[f(z, )+ f(z 1, 1)]



22 I[BI/I)KeHI/Ie 3apH}KeHHOI7I JacTunbl JIEKTPUYECKOM WM MarHUTHOM
ITIOJIAX.

Ha 3apspxennyro yacTuiy B 371€KTPO-MAarHUTHOM MOJIE neficTByer cuita Jlopenma
= + E [’U, ]7

rme -3apsn 4aCcTULEBL, C-CKOPOCTH CBETA B IIYCTOTE, U-CKOPOCTDH YACTHUIEL, -HAIPSKEHHOCTDH JIEKTPUIECKOTO
OO, -HAOPSXKEHHOCTb MATHUTHOTO TOJIS, & [V,  |-BEKTOPHOE MPOU3BENCHUE U HA
YpaBueHue OBUXKEHUSI B BEKTOPHON PUpMe MMEIOT BUI:

:’U7
v= +-[v, ],
WM B IOKOMIIOHEHTHOU 3AIIICH
z=v,
y=v,
=90 )
v o= +-(v -—v ),
v = +-(v -—v ),
v = + - (v -—v ).

YucneHHO pamaTh TaKyl CUCTEMY YPABHEHUN MPENJIaraeTcCs METOIOM MPEIUKTOP- KOPPEKTOP.

1. Hafitu 3aBUCHHOCTS yIiia PacCessHusl OT MPULEIBHOTO MapaMeTpa B sKcrepuMenTax Pesepdopaa.
2. BBI‘II/IC.T[I/IT]: TPACKTOPHUIO OBUXCHNA 3JICKTPOHA B IIOCTOAHHOM OOHOPOOHOM MArHHNTHOM IIOJIE.
3. Beraucnuth TPAGKTOPUIO OBUKEHUS HJIEKTPOHA B MATHUTHOM JIOBYIIIKE.

4. PaccmoTpeTrh OBHXKEHUE 3JIEKTPOHA B IIOCTOSHHEBIX I B3ANMHO [IEPIICHINKYIISIPHEIX SJIEKTPIIECKOM U MAar-
HITHOM IOJIAX.

5. Paccmorpers nBuxkeHne 3/1eKTPOHA B MOCTOSHHBIX U IAPAJLIENIBHBIX 3JIEKTPUIECKOM U MArHUTHOM IIOJISX.
6. 3apskeHHAs YaCTUIA BIETAET B MATHUTHOE TTOJIe 3eMJIN CO CKOPOCTHIO v. Kak 6ymeT nBUraThes JacTUIA.

7. Buruucnurs TPACKTOPUK OBUXKCHUA 3apﬂ)KeHHOI7i YaCTULOBI B KBA3MOOHOPOOHOM IIOCTOAHHOM MAarHUTHOM

IoJie.
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IIpunoxenne.

Haun6osiee pacnnpocTpaHeHHbIe CO0O6 eHUs 06 onImbKaxX KOMITAJIS-
Topa Turbo C.

O6parure BHUMAHNE, YTO KOMIWISTOP BEIBOOUT HOMED CTPOKU, e BCTPETUIACH OLINOKA.

. Error testl.c 13: Statement missing ; in function main

B s3mike C mocsie Kaxmoro onepaTopa, Mmociie KaXKI0r0 BEI30Ba GYHKIMYM HANO CTABUTHL TOYKY C 3aISTOMN.
Komnuasrop Bam 06 sTOM HanoMuHaer.
Error testl.c 17: Compound statement missing in function main

3abruiTa 3aKpPLIBAIOMIAACS GUrypHAs CKOOKa. KaxXmoil OTKPHIBAIOIIENCS CKOOKE MOJIKHA COOTBETCTBOBATD
3aKPBIBAIOIIASICSI.

. Error pstruct.c 8: Declaration syntax error

Omnbka npu 0ObIBIEHUN TEPEMEHHOI.

Error pstruct.c 34: Expression syntax in function main

K coxasnenuio B 5TOM ciIydae KOMIUISITOP He CMOL CKa3aTh HUYErO OLPENeIeHHOI0 I IIPOCTO MOICKA3BIBAET,
4TO B CTpOKe 34 ecThb omrmdxa.

Error pstruct.c 27: Type mismatch in parameter 1 in call to binsearch in function main

B npororune dpyuxnun 06baBiIeHO, YTO OyOeT mepeMeHHasi OMHOIO TUIA, A IIPU BHI30BE (DYHKIIUN MCIIOIIb-
30BaHA MEPEMEHHAS APYTOro THUIIA.

Error pstruct.c 49: Type mismatch in redeclaration of binsearch

Taxoe 0OLIYHO CIIy4aeTCda, KOroa KOJIMYeCTBO U THUII aPT'YMEHTOB B IIDOTOTHIIC q’)yHKHI/II/I HE COBIIQOa€T C
X KOJINYECTBOM I THUIIAMHU B 3arOJIOBKE q’)yHKLU/II/I IIPpU HAIIMCAHUU €€ TEeKCTa.

. Error pstruct.c 27: Lvalue re uired in function main

3mech KOMIWISTOP HAIOMUHAET, YTO B JIEBOM YACTU OMEPALNK IPUCBANBAHUS HE MOXET HAXOOUTHCS UTO
yromuo. Hampumep, nMsi mepeMeHHON MOXET, 8 KOHCTAHTA WJIN BBI30B (DYHKIIMN — HET.
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