1 3ansarue Ned

1.1 Tlepeuucaumbie TUMbI

S13b1k Cu MeeT cpesicTBa /151 ONpejieIeHNs TePeurC/IMMbIX THTIOB. B 06111eM Buie 06 bsIBIEH
IepPeUMCIUMbBIX THITOB BBITVISIUT CJIEYIOLIMM 06pa3oM:

enum <Ter nepeumciyeHus> { <COUCOK KOHCTAHT> };

Hanpumep,
enum traffic light { green, yellow, red };

Ter nepevync/ieHns MOKeT OTCYTCTBOBaTh, TOr/la ONpeNe/ideTCsi aHOHUMHOe TepeurcyeHue, KOT
poe He BBOAUT HOBbIH THUII, @ BBOAUT TOJIbKO HOBbIE€ NEPEUHC/IUMbI€ KOHCTAHTLI.

Eciou ter nepevync/ieHus npucyTCTByeT, ToO BHOBb BBEJIEHHBIA THIT MOXKHO BITOCJIEICTBHH U
MOJb30BaTh IJIs1 OMPEIeJ€HHsT HOBbIX MEPEMEHHbIX, CTPYKTYP, APYTUX TUIIOB. Nwmsi NepeYrnCJaUMO
THUIla COCTOUT M3 BYX KOMIIOHEHT: KJIIOUEBOI'O CJIOBA enum U Tera repeuucseHust. Onwu BCeT,
JIOJI2KHBI UCTTOJIb30BATLCSl BMECTE. HanpnMCp,

enum traffic light light = red;

Bce Tern nepeunciMMbIX THITOB HAXOJSTCS B OTAEJNBLHOM OT OObIUHBIX HIEHTH(MHKATOPOB P
CTpaHCTBe UMEH, TO €CTb OObIUHbIE HAEHTH(DHKATOPBI M TErH MePEeUHCAUMbIX THIIOB CYLIECTBYI
Kak Obl «napaJuiesibHO». Ter nepeuncauMoro THIa MepekphBAET TOMbKO Apyrue Terd. Ha o
JIEKCHUECKOM YPOBHE Ter J10J12KeH ObITh YHHKAIbHBIM CPE/IH IPYTHX TErOB.

KoHcTaHTbl MepeunciuMoro TUna HaxoAsATCs B MPOCTPAHCTBE UMEH AEHTH(HKATOPOB, TO €C
OHH B3aHMHO T1€PEKPBIBAIOT HIEHTH(HHUKATOPDI, H JOJDKHBI ObITh YHHKAJIBHBI C HeHTH(HKATOpal
Ha 0JIHOM YPOBHe BJIoxKeHHOCTH. [Ipumep,

enum a { cl, c2 };
enum b { c3 };
enum a a;

int f()
{
enum a { c3 }; // nepekpbIBaeT TOJbKO THIl enum a, HO He MePEMEHHYIO a.
// KOHCTaHTa c3 MepeKpblja KOHCTaHTy ¢ 3 THNa enum b
enum a b = cl;

a = c3; // 1OCTyN K rn106a/bHOM a, MpUCBaUBaHHe el
// JIOKaJlbHOH KOHCTaHTbI 3
}

KoHcranTam nepeunciMMoro Trira MoxKHO yKa3blBaTh HauasibHoe 3HaueHue. OHO J10J2KHO Obl
KOHCTaHTHBIM BblpaxkenueM. [1o ymosuanuto nepsast KoHcTanTa noJyuaet 3uauenue 0, a nocJes
[ollMe — 3HaueHue Npeblayliei, ypeanuentoe Ha 1. Hanpumep,

enum {a = 4, b, A = a, c = -4};
O6paTuTe BHUMaHHe, KOHCTAHTbI TEPEUHCICHHS] MOTYT yUaCTBOBATb B KOHCTAHTHBIX BbIPAXKEHHS
KOTOpble TpeOyloTCs NPH HHULMAMU3ALMK [TePEeUUCIUMbIX KOHCTAHT U, HallpuMep, MpHu ornpejes
HUM pasmepa MaccHBa.

[lepeuncuMblil THIT MOXKET UMETh JIIOOOH LeJIbIi THIT, JOCTATOUHBIH U1l XpaHEHHs! 3HaueH
BCex ero KoHctant. Hanpumep, 1715 nepeuncenus



enum {a = 4, b, c};

KOMITHUJATOP MOXKET BbIICJIHUTD THIT Signed char, a MmoxeTu int. Y3HaTb 3TO MOXKHO onepaum-
el sizeof. KoHcTaHTbI epeyrucJiMMoro Tuia MoryT UCIoJib30BaTbCsl Be3/e, Iie Tp66y€TCH eJioe
3HaueHHe.

1.2 Onepatopbl nepenauyu ynpapjaeHust
1.2.1 Onepatop switch

Omneparop BbiGopa switch ucrosb3yeTest is epefauH yrpasJ/ieHHs! B 3aBUCHMOCTH OT 3Ha-
YeHHsT HEKOTOPOTO BbIpaXKeHHs 1eounc/IeHHoro Thna. Oneparop 3anucbBaeTcst CIe/IyIolnM 06-
pasom:

switch (<Bepaxenme>) <omnepaTop>

[ne <onmeparTop> N0uTH Beeraa CoCTaBHOM oneparop, HO, BOOOLLE rOBOPs1, 9TO He 06513aTeJIbHO.
BuyTtpu oneparopa MoryT pacroJsiaratbCst METKH case, 3alichiBaeMble CeIyoNM 06pa3oM

case <KOHCTaAHTHOE LeJlo€ BHpPaxeHMre>:

OnepaTop BbluMC/ISIeT BbIparkeHHe B 3arosioBke ornepaTtopa switch, u 3atem nepenaér ynpas-
JIeHHe Ha MeTKy case C COOTBETCTBYIOLUUM 3HaueHHeM. B onepaTtope switch He MoxeT cozep-
JKATbCS JIB€ METKU case ¢ paBHbIM 3HaueHHeM. Ecsii cooTBeTCTBYIOLAs METKA case He Hafije-
Ha, TIPOM3BOJMTCA Mepexol Ha MeTKy default:, ecsid oHa CyLIECTBYET, H BbIXOJ U3 ornepaTopa
switch B npoTHBHOM CJyuae.

Metku case u default MOryT cojiep:KaThCsl BO BIOXKEHHbIX oniepaTtopax (Hanpumep, while
uin £or), HO He BO BJIOKEHHBIX orepaTopax switch. DT1o 3HaUHT, UTO MeTKH case U default
BO BJIOXKEHHOM orepaTopax switch He [elficTBYIOT BO BHellIHeM orepatope switch.

Hanpuwmep:

switch (a) {

case 0: // a == 0
while (b) {
case 1: // a ==1
}
case 2: // a == 2
switch (c) {
case 1: // c 1
case 2: // ¢ == 2
case 3: // ¢ == 3
default: // c =1 & ¢ I=2 && ¢ I= 3
}
} // al=06& a !=1 && a !=2

Ecsin BHYTpH onepaTopa switch Berpeuaercst oneparop break ;, ynpasjenue rnepenaérest
3a onepatop Bbi6opa. Oneparop break; 10/KeH HCMOJb30BATbCs IS BBIXOJA W3 orepaTopa
BbIOOpA 110C/1€ BBIUMC/ICHHS A/1bTEPHATUBDL, I0TOMY YTO B IPOTUBHOM CJlyyae ynpaBJ/ieHHe <I1po-
BaJIUTCSA» Ha clleflyloliylo MeTKy case. Hanpumep,



switch (light) {

case 0:
printf ("Stop\n") ;
break;

case 2:
printf ("Go\n") ;
break;

case 1:
printf ("Be_ready\n");

default:
printf ("Unknown_light\n");

1.2.2 Onepartop break

Onepatop break; nepegaér ynpasjeHue 3a Ipejielibl CAMOIO BJIOXKEHHOIO oreparopa d
while, for un switch. Oneparop break ; He MOXKeT HCIOJIb30BATHCS BHE STHX ONEPATOPC
Hanpumep,

switch (x) {
case a:
while (1) {
if (y) break;
}
break;
default:

’

1.2.3 Oneparop continue

Onepatop continue; nepenaér ynpasJjeHne 3a ONepaTop, COCTABJSIOLMH TeI0 LUK d
while niu for, uTo 03HaUaeT HeMeJIIEHHOEe HauaJlo CJlelytollell HTepaliy LUKJa. st ornepar
pa do NpoH30HAET NMepexo Ha BbIUMCJIEHHEe YIPABJSIOIIEro BhipaxKeHnss while B KOHIE LUK/
Ju1 onieparopa while npousoiI€T nepexo/1 Ha BblUMCJIeHHE YITPABJSIOLLEr0 BhlpaXKeHHs B Haua
uukaa. [1as oneparopa £or npou3oiaET nepexo K BbIYUCACHHIO TPEThEro BblpaxKeHHUs 3arosoB
uukJja for.

1.2.4 Oneparop goto

Oneparop goto <meTka>; Nnepenaér ynpap/eHue Ha 3aJaHHyio MeTKy. MeTKa f10/KHa H
XOIHUTCS B TOH »Ke (DyHKLIMH, IOMEUEHHbII ornepaTop 3anuchiBaeTcs <meTka>:. [Jle <meTx:
— 3TO NPOM3BOJIbHBIN HIeHTH(UKATOP. MeTKHM HUKAK CrelalbHO B (YHKLHMH He 00BSBJISIOTC
U Mepexofibl Ha METKH BIEPEN J0mycTUMbl. MeTKH HaXolaTcsi B CBOEM MPOCTPAHCTBE UMEH, O
JIMYHOM OT HAEHTH(UKATOPOB U TETOB, 3TO 3HAUHT, UTO UMEHA METOK MOTYT COBNAJaTh C MMeHal
JpYrux 060beKToB. MeTKH Beer/ia JIoKa/IbHbl B [pejiesiax 0JHOi GyHKLHH. [IBe METKH ¢ OJHHM HM
HeM BHYTPH 0J[HO# yHKLMH He 1onyckatorest. OnepaTop rnepexojia MOXKeT BXOAUTB B 6J10K B 06X
MHULHMANU3ALUY, HATIPUMED



if (x) goto label;

VA V4

while (y) {
int z = 1;
VA V4

label:
JEs xS

TOT/la IPH Nepexojie Ha METKY label nox NnepeMeHHyto 6yﬂ€T BblJleJIeHa MaM#Tb, HO OHa He 6ydem
uHuyuaaiusuposaHa.

1.2.5 06 ucnoab3oBaHuu goto

Criopel 0 He06X0AUMOCTH, HYKHOCTH H JIOIyCTHMOCTH OTlepaTopa goto He yTHXaloT y2Ke 60-
aee 30 set. KoHuenuust cmpyxmyproeo npoepammuposaniis OTpuLaeT olnepatop goto, yrsep-
XJast, 4To Jto0ast IporpaMmma MoxKeT (1 10/1KHa ) GbITh 3aMucaHa TOJbKO C TIOMOLBIO 0TepaTopoB
npucBauBatusi, 1 £ 1 while. Cuntaercs, uTo HCHOJb30BaHHe goto JieJaeT MporpaMmy TpyHO-
YMTAEMOH, TPYJHOIIOHHMAEMOH H TPYAHOCOINPOBOK1aeMOH.

B si13bike Cu Bce 3TH onepaTopbl MPUCYTCTBYIOT, GoJsee TOro, eCTh «He COBCEM CTPYKTypHbIe»
oneparopbl return, break 1 continue, 0JHaKo onepaTop goto Bcé paBHO COXPAHEH, XOTS U
B OIPaHUUEHHOH (hopMe, 03BOJIsIsl BBIMOJHSATL IPOU3BOJIbHBIE Mepelau YIpaBJ/IeH s B ITpeaesax
onHoil pyHkuuu. [Touemy? Jlesio B TOM, UTO B HEKOTOPBIX CUTyaLHUsAX (KOJHUECTBO KOTOPLIX BecbMa
OrpaHHYEeHO) orepaTop goto Hao60POT, MO3BOJSIET AOCTHUbL OOJbLIEH SICHOCTH, YeM HCTIO/b30Ba-
HHe CTPYKTYPHbIX KOHCTPYKLMH. K 01HOH M3 TakuX CUTyalMil OTHOCHTCS, HAIPUMEP, BLIXOJ U3
r/1y60KO BJIOXKEHHBIX LIMKJIOB.

Mbl paceMoTpuM pYrylo CHTyalHIo, KOrja onepaTop goto HcrnodsbayeTcs JUlsl lepexoja Ha
tparmenT yHKIMH, 06pabaTeiBaloliyil omMOKH. MHorHe (yHKIMHM HA KOHLENTya bHOM YPOBHE
BBITVISIAT CJEyIOIHM 06pa3oM: 3aXBaT HEOOXOUMbIX PeCypcoB (Hanpumep, OTKpbITHe (aiiiioB,
Bbl/Ie/IEHHE MTAMSITH ), BBITIOJIHEHHE A€HCTBUH Hal HUMH, 0CBOGOXKIeHHE pecypcoB. B ciyuae otkasa
B BbIE/ICHUH KaKOro-/11u60 pecypca (DyHKLHUS JOJKHA 3aBePLINTb PAaGOTy, BEPHYB ClELUANbHOE
3HayeHHUE, COOTBETCTBYIOLEE OLIHOKE.

[Tpennonioxnm, uto pyHKuMs HasbIBaeTcs do_action, n oHa Bosspariaet 0 B cayuae ycrnen-
HOTO 3aBepllIenns U -1 B ciyuae omn6ku. PyHKImn 1y1st paboThl HeOOXOMMBI TPH pecypea ry, 1 |
r3. Takast (yHKLMS MOXKET BBIVISIIETb CJIeIyIOLIM 00pa3oM:

I int do_action()
2

3 resl t rl = 0;
4 res2 t r2 0;
5 res3 t r3 = 0;
6

7

8

if (! (rl = get resl())) goto failure;
if (! (r2 = get res2())) goto failure;
9 if (! (r3 = get res3())) goto failure;
10
11 // BEIIOJIHUTE TpebyeMble eHCTBUS
12

13 free res3(r3);

14 free res2(r2);

15 free resl(rl);

16 return 0;

17

18 failure:

19 if (r3) free res3(r3);
20 if (r2) free res2(r2);
21 if (rl) free resl(rl);
22 return -1;

23 1}

3Jech resi_t — 9TO HEKOTOPLII TUIT JaHHBIX, COOTBETCTBYIOLLMI i-My pecypcey. Kaxx bl
9THX THIOB JIaHHBIX HMeeT 3HaueHue 0, o3Hauarollee, YTO COOTBETCTBYIOLME PeCypeC He BbIIEIIC
dynxuus get resi Bbylessier pecype i, Bo3spaias 0, ecsiu pecypc He MOXKET OBITh BblIEJIE
Pynxuus free resi Bo3Bpallaer i-il pecypc cHCTeMe.

B nanHOM npumepe UcIo/1b30BaHHe goto 1103B0JISET BbLAENHTL 00pabOoTKY OLIMOOK B 0TI
HBII (hparMeHT (yHKIMH U YETKO OTAEJNTb €€ OT OCHOBHOTO KOJa, UTO MOBbIIIAET YHTA6eIbHOC
1 OHHMAeMOCThb (PYHKLIHH.

CJie/lyeT 3aMeTHTB, UTO B I3bIKax GoJiee BLICOKOTO ypoBH (Harpumep, Cu++) 31y posib Gep
Ha ce0s1 KOHCTPYKTOPbI U A€CTPYKTOPbI H 0nlepaTopbl 00paboTKH HCKJ/IIOUEHHUH.



