cjlesiaHa BUAMMON U3 IPYTHX €AMHULL KOMIUAALMH. [IpoToTHn (hyHKLMH, 00 BABICHHBIIH C KJIaCCOM
namsiTH static Ha JIOKaJIbHOM YPOBHE BHJIEH TOJILKO B Mpesiesiax 6soka. Ecau npototun dyHk-
LMK OOBSIBJISIETCS ¢ KJAacCOM NamsTH static, To 1 cama yHKLMS J10/1KHA ObITh ONpejieieHa ¢
TeM 2Ke KjaccoM namsiTi. Ecau yHKLMs, IPOTOTUII KOTOPOH UMeeT KJjacc naMsiTH static uc-
MOJIb3YeTCsl B eAMHULIE KOMITUJISILIMK, HO He OTpe/leNfieTcsl B Hell, BO3HUKHET OLIMOKa KOMIHJISILIMH,
Jaxe ec/id (PYHKLHUS C TAKUM 2Ke HMEHeM OIpejiesieHa B Ipyroil elHuLe TpaHcasuud. Takum 06-
pasom, KJacc namsaTi static ucrosbayercs, yToObl ¢le/aTh UMsI HEBUIMMbIM U3 IPYTHX €IHHHLL
TPaHCJISALIUH.

Bce nepemennble 1 (hyHKIMH, 0OBSIBJIEHHBIE C KJIACCOM NaMSITH extern, BUIUMBI OT TOUKH
00bABJIEHUS U 10 KOHLIA €IMHULbI TPAHC/IALUMH Jaxe Julsl OJ10UHbIX onpefeseHnil. OO bsBjleHHe
NepeMeHHOl ¢ KJ1acCoM NaMsATH extern 03HAUaeT, YTO NaMsATh MOJ 3Ty NEePEMEHHYIO BblieJeHa
re-To B PYrOM MecTe, B 3TOH »Ke, a BO3MOXKHO W JIPYroil euHuLe TpaHcasauud. TpaHcesstop B
3TOM CJly4ae He BblaeJisieT NaMsTh M0/ lIepeMeHHylo, a Oy/eT UCI0Jb30BaTh UMS KAK BHELIHee.
KoMnoHoBUIMK CBSI3bIBaeT BCE HCMOMBb30BAHHS BHELIHETO HMEHH C OMpe/ie/ieHHeM HMEHH B HEKO-
TOPOH eIMHHULIE TPAHC/ALMH. B 01HON eanHHLIe TPAHCIISLMI MOXKeT ObITh HECKOJBKO 00 bsIBJIEHHI
OJIHOM W TOH 2Ke BHELUHel MepeMeHHOH MPH yCJIOBHH, UTO BCErA yKa3bIBACTCS OJMH U TO XKe THII
nepeMeHHOH. B ToM e chaiisie MOXKeT HAXOMThCSI U CaMO OMpejie/ieHHe [J100aJbHOI TepeMeHHOH,
KOTOpas J10/12KHa UMETb TAKOH 2Ke THIT U He [10J2KHa ObITh 00'bsIBJICHA C KJ1aCCOM NaMATH static.
Harpumep, nepemennasi stdin MoxKeT ONpeJenaThCs B 3aroJloBOUHOM (hafiie <stdio.h> cie-
JyIOLIMM 06pa3oM:

extern FILE *stdin;

[no6anbHble MepeMeHHbIe MO yMOIUaHHIO HMEIOT KJIace MaMsTH common. JTO 03HAUAET, YTO
orpejie/ieHHst IEPEMEHHOH B Pa3HbIX eAMHHLAX KOMITHJISILIMK CJIMBAIOTCS] KOMITOHOBLLUMKOM B OJIHO
onpenenenue. [Tonpo6ree 06 3TOM unTafiTe B CICIYIONIEM pasfiee.

Bce nporoTumbl (yHKIMIT MMEIOT 110 YMOJIYaHHIO KJIace NaMsiTH extern.

1.3 ¥YnpaxHeHus

1. Hanumnre MakKpoc swap (a,b), KOTOprI;I MEHSIET MeCTaMH 3Ha4YeHHs1 IBYX CBOUX IapaMeT-
poB, KOTOPbI€ 10JI2KHbI ObITb OJIHOTO THIA.

2. Hanumure makpoc OFFSET (t, £), KOTOPbIi 151 /I060r0 CTPYKTYPHOIO THIA t U J11060r0
10J1s1 3TOro THna £ pacKpblBACTCSl B KOHCTAHTHOE BbIpaXKeHHE, Jalollee pe3y/ibTaToM CMe-
LLIEHHe 3TOro 110J1s1 OT HauaJla CTPYKTYpbl B GaiiTax.

Harpumep, eciin ctpykTypa onpejesena cjeayoumm o6pasom:

struct ex

{
int a;
int b;

JIOMyCTHMA CTPOKa

static const int b off = OFFSET (struct ex, b);

KOTOpasi IPUCBOUT NepeMeHHol b of £ 3Hauenue 4 (ecin int nmeer pasmep 32 6uta).

1 3ansarue Ne9

1.1 Tlpenpoueccop

[IpenpolieccupoBanue — 3TO CrelHaNbHbIA TPOCMOTP UCXOAHOTO (hafiia Ha si3bike CH, B X0
KOTOPOTO BbIMOJIHAIOTCSA CleLHa/bHble IMPEKTUBbI (IMPEKTHBLI MTPerpoLeccopa) H NpOU3BOIUT
MaKpOMOJCTAHOBKA B TEKCTe Mporpammbl. PeaysbratoM paGoThl mpernporeccopa sBJSETCS Te
CTOBBIfI (pafi/l, KOTOPBIN JaJiee MONaaeT Ha BXOJ OCHOBHON CTa/IMH TPAHCJISILUH.

Kaxknas nupektnBa npernporeccopa f10/KHa ObITh 3aMicaHa B OTe/bHOI cTpoKe daiina. [T
HeO0OGXO0AMMOCTH JIMPEKTHBA [1PENPOLIECCOpPa MOXKET ObITh ITPOJIOJIKEHA HA CJIE/IYIOLLYIO CTPOKY, €
JIM MOCJIEAHAM CHMBOJIOM CTPOKH 3alucaTh CHUMBOJ «00paTHOM Koco# uepThl» \. OTiMunuTesn
HBIM TIPU3HAKOM JIUPEKTHBbI MPENPOLeccopa sIBJISETCs CHMBOJ #, KOTOPBIi JI0JI2KeH ObITb MepBE
Herrpo6eJIbHBIM CHMBOJIOM B CTPOKe.

1.1.1 Oupektusbl #define, #undef

JupektnBa npenpoteccopa #define no3BoJsieT 3aaBaTh HOBble MAKPOOIPeIeJIeHHS, KOT
pble MOTYT GbITh Kak C MapameTpamu, Tak i 6e3 mapamerpos. OnpejesneHue Makpoca 6e3 nmap
METPOB BBIIVISIIUT CJIEIYIOLIUM 06pa3oM:

#define <name> <text>

3sech <name> — 3TO MMsI MaKpoCa, KOTOPOE JI0JKHO GbITh HIEHTH(PHUKATOPOM B CMbICJIE 5131
ka CH, TO eCTb HAUMHATLCS C JIATHHCKOH OYKBbI MM MOAUEPKUBAHUS, 32 KOTOPOU HIYT HOJIb H.
6oJiee JJTaTHHCKHX OYKB, CUMBOJIOB TTOUépKUBaHUs WK LMdp. Kak u B si3bike CH, NpH cpaBHeH
MMEH yuuTbIBaeTcs peructp Oyks. OmnpenessieMoe UM HE JOJKHO ObITb Y2Ke ONpeeJIEHHbIM M
KPOCOM, B IIPOTHBHOM CJlyuae BbIIAETCs OLIMOKA. <text> — 9TO MPOU3BOJIBHBII TEKCT, TO €C
T0CJ/1€/10BaTe/IbHOCTD JOMYCTUMbIX JIEKCHUECKHX eMHULL 13blka Cu. Ecaii B TekcTe BCTpeuaior
KOMMEHTapHH, Kax/1blil KOMMEHTapHil 3aMeHsIeTCst Ha OJIMH CUMBOJI poGeia.
Hanpumep,

#define M PI 3.14159265358979323846
onpejesnser Makpoc M _PI, a
#define while /* do substitution */ do

onpesensieT Makpoc while, KoTopblil packpbiBaetest B do. [TockosibKy MakponojacTaHoB
[IPOUCXOAUT 0 CHHTAKCHUYECKOr0 aHaJ/Iu3a POrpaMMbl, TAKOE MAKPOOIIpeJesieHHe TIPUBEIET K T
My, UTO BCe KJioueBble ¢/10Ba while GyayT 3aMeHeHbl Ha KioueBble coBa do.

OnpejelieHne Makpoca ¢ napameTpamu BbINISNT CJAELYIOIHM 06pa3oM:

#define <name>( <params> ) <text>

OTkpbIBatollast CKoOKa He J10J2KHa ObITh OT/eJIeHa MPo6eIbHEIMH CHMBOJIAMH OT HMEHH MaKpOC
Ecsn B crincke napameTpoB WJIH B TEKCTE BCTPEUAIOTCS KOMMEHTAPHH, KayK/blil KOMMEHTapHi 3
MeHsIeTCsl Ha OJIMH CHMBOJI NpoGeJia. [TapamMeTpbl MakpoornpeiesieHHst — 9TO CITHCOK HAEHTH(HK
TOPOB, Pa3/le/1EHHbIX 3aNATbIMU. [[apamMeTpbl MOTYT HCITIO/Ib30BATHCS B TEKCTE MAKPOOTIPELE/IEHN
TOrJa TIPH MAKPOIIOICTAHOBKE Ha MeCTe HMeHH TapaMeTpa Gy/IeT CTOSITb TEKCT COOTBETCTBYIOLLE
(hakTHUECKOrO Mapamerpa Makpoca.

Hanpumep,

#define swap(a,b) (a "= Db, b "= a, a "= Db)



3TO BO3MOXKHbIH BapHaHT MakKpoca, KOTOprﬁ MEHAET MeCTaMM JB€ NMePEeMEHHbIX KaKoro-Ju6o
OJIHOT'O LI€JIOrO THIIa, a MaKpocC

#define CHECK(x) if (x < 0) { fprintf(stderr, "x_<_0"); exit(1l); }

MOXKET HCI0JIb30BaThCsl TIPH KOHTPOJIE IOTYCTUMBIX 3HAUEHHH B KAKOH-THO0 (DYHKLIMH.

Tekct MakpoomnpeeseHHsI MOXKET HCMOJb30BaTh IPyriHe Makpockl. B MoMeHT onpenesnenus Ma-
KPOCBI HMKaK He PACKPLIBAIOTCS], UX MOJHOE PACKPBITHE OTKJIAbIBACTCS] HA MOMEHT HCIOJIb30Ba-
HUs1 Makpoca. Hampumep, cienyroiuit pparMeHT nporpaMmbl

#define A B + 1
#define B 2
X = A + 2;

MIPUCBOUT MEePEMEHHOH X 3HaUeHHe D.

B tekcre MmakpoonpeiesieH1st MOTYT HCIOJIb30BATLCS JIBE CleLHa/bHbBIX ONlepalliu: peBpaliie-
HHUSI aprymMeHTa B CTPOKY M KoHKaTeHauuu. [IpeoGpa3oBanue aprymeHTa B CTPOKY 3aIlMChbIBAETCS
KaK #<param>, rjie <param> — 3T0 UMsl Napamerpa Makpoca. [Ipeo6pasoBanne MOKHO TpakK-
TOBATh KaK 3aKJ/I0YEHHE 3HAYCHHUS [TapaMeTpa B KaBbIUKH, a €CJIM KaBblUKH [IPUCYTCTBYIOT B TEKCTE
3HauyeHHsl MapaMeTpa, OHM IKPaHUPYIOTCS C MoMollbio cumBosa \. Hanpumep, ecin nano makpo-
onpese/eHue

#define tostr(a) #a

BbI30B tostr (a > b) packpoercssB "a > b",aBbl30B tostr (puts ("hello")) pac-
Kpoercs B "puts (\"hello\")".

Onepauyst CKJIEHKH 3aMdCchiBaeTcsl Kak <argl>##<arg2>, rjae apryMeHTbl Ornepauud —
NPOU3BOJILHBIE JIEKCHUECKHEe elMHULbI. Pe3y/bTaTtoM ckieiiku OyleT ojHa HOBast JieKCHuecKas
eqHULA. Hanpumep, ecsin 1aHo MakpooripesiesieHue

#define glue(a,b) a##b

3anuch glue (a, 2) GyleT pacKpbiTa B eHTHUKATOP a2, 3anuck glue (d, o) OyleT pac-
KpbITa B KJloueBoe cjioBo do, a 3anuch glue (+, +) OyaeT pacKkpbiTa B 3HAK ONepaluy HHKpe-
MeHTa ++.

Tpancasarop sisbika Cu npesonpesensier HeCKoJbKO MakpocoB. Makpoc — LINE  Bcerja
pPacKpbIBAeTCsl B HOMEP CTPOKH TEKCTa, B KOTOPO# OH MCIOJb3yeTcsl, Makpoc  FILE  pacKpbi-
BAETCSl B CTPOKY, KOTOpasi COAEPKHUT UMsl IPOCMATPHBAEMOTO B JJAaHHbI MOMEHT BPEMEHH T1perpo-
1eccopoM ¢haiia, a Makpoc _ DATE  pacKpeIBaeTcsi B CTPOKY, KOTOpast COJEPIKHT BPeMsi KOM-
nusitud. Kpome Toro, Kaxkablil TpaHCJISATOP onpeesseT J0NO0JHUTeIbHbIE MAKPOCHI, 110 KOTOPbIM
MOZKHO y3HaTb BEpPCHIO TPAHCJSITOPA, ONEPALIHOHHYIO CHCTEMY, THIT ITpolieccopa M np. Hanpumep,
Makpoc  GNUC  pacKpbiBaercsi B HOMep BepCHH KOMIIHJISITOPA gcc, €CJIH /st KOMITHJISILMH HC~
nosbayercst oH. Makpoc  linux_ paBeH 1, ecsu KoMnuasiums BeaeTcst B cucteMe Linux, u T.
.

JlnpekrtuBa npernpoteccopa #undef <name> cOpacbiBaer onpejeseHne Makpoca ¢ HMeHeM
<name>. C 3TOro MOMeHTa MaKpOC CTAHOBUTCS HEONPeIeNEHHbIM U MOXKET HCIO/Ib30BATLCS, Ha-
npuMep, Kak 0ObIKHOBEHHBIH HeHTHHKaTop. Ecsii 1aHHOe HMsT He ObII0 onpesiesieHo Kak Makpoc,
JIMPEKTHBA HE JIe1aeT HHUETO.

1.1.2 MakponojacTaHOBKH B TeKCTE MPOrpamMmmbl

Ecuin npenpoleccop HaxouT B TeKCTe 1POrpaMMbl HAEHTH(HUKATOP, KOTOPLIH B/ISeTCs HMe-
HeM paHee ONpeleéHHOro Makpoca, NPenpoLeccop BhIMOJMHSET MaKponoacTaHoBKy. IIpenpouec-
COp He BbINOJIHACT MaKPOINOJACTAHOBKY B KOMMEHTAPHSAX, CUMBOJIbHBIX CTPOKAX M CHMBOJIbHBIX
KOHCTaHTaXx.

<a s3mecb - nnsa Linux>
#endif

Haxonel, ycsioBHasi KOMIWJISILMS MOXKET HCIOJIb30BATbCs /11 KOMMEHTHPOBaHUS G0JIbLLI
hparmMeHTOB Koja nporpamMmbl. Kak u3BecTHO, KOMMeHTapuH B si3bike CU He MOTYT BKJ/a/bIBATDH
JIpyT B Ipyra, I03TOMY HeBO3MOXKHO 3aKOMMEHTHPOBATH TeKCT (DYHKLIMU C IOMOLLBIO / * U * /, ec.
OH y2Ke COJIep2KUT Takue KoMMeHTapuu. Toria HyKHO UCI0JIb30BaTh YCJIOBHYIO KOMITHJISILUIO:

#if 0
<some code to comment>
#endif

Buioku yc/10BHON KOMOUIISILMH MOTYT BKJaJblBaTbhesl APYr B Apyra, M03TOMY 3aKOMMEHTHP
BaHHbIH TakUM 06pa3oM (hparMeHT Koja MOXKeT [OTOM 0Ka3aTbCsl YaCTbIO el GOJbLIETO OTKIE
y@HHOTrO (hparmMeHTa.

1.2 Kaaccol namsatu

[Tpu onpesesieHny nepeMeHHbIX WM (DYHKLHI MOXKET ObITb YKA3aH KAACC NAMAML, KOTOP
OrpeJiesIsSieT BpeMsl HX CYLLIECTBOBaHHsI H 00/1acTb BUAMMOCTH. B a3bike Cu onpenesietbl 4 Kiiou
BbIX CJIOBA, 3aJ1a0ILKX KJACChl NaMsATH: extern, static, auto, register. lx HHTEpPIIpeT
1Ms1 HEMHOTO pas/HuaeTcst B c/yuae nepeMeHHbIX U (DYHKLHE U B ciyyae roGaabHOro U JoKas
HOTO OTpeJIeJIeHHsI.

KuttoueBoe c/10B0 auto MOXKeT HCTO/b30BATHCS TOJABKO MPH OTNpeieleHHH MepeMeHHbIX BH
Tpu 6s10Kka. Kyace namsti auto onpesesisier, uto nepeMeHHast 10J1:kKHa ObITb CO3/1aHa TIPH BXO
B GJIOK H YHHUTO2KeHa NpH BbIxoJle U3 6JoKa. [TocKosbKy JIoKa/bHble TlepeMeHHble 110 yMOJUaHy
CO3/1a10TC M YHHUTOXKAIOTCS UMEHHO TaKUM 00pa3oM, HeOOXOAUMOCTH B UCIOJIb30BAHUU KJIHOU
BOT'0O CJIOBA auto HUKOIIa He BO3HUKAET.

KaioueBoe ¢/10B0 register MOXKeT UCIO0/b30BATLCS TPH ONpeieseHnH hopMabHbIX nap
METPOB (DYHKLMI M MepeMeHHbIX BHYTPH 6JI0Ka. DTO — yKa3aHHe TPaHCJSATOPY, UTO OH JOJIK
MOMBITATHCST PA3MECTHTh TepPEMEHHYI0 Ha perncTpe npoieccopa. TpaHeaaTop He o6si3aH cJef
BaTb 3TUM yKa3aHHUAM, HO B J1I0OOM cJydae Ji/is MepeMeHHOH ¢ KJ1accoM NnamsTH register
onpeje/ieHa onepauus B3saTus ajpeca.

KiioueBoe ciioBo static MOXKeT HCMOJB30BATLCS /IS ONpe/le/ieHUs epeMeHHbIX U (yH
LMi Ha ry106a/IbHOM YPOBHE H Ha ypoBHe GJioKa. [ylo6asbHas epeMeHHast JaHHOTO KJacca namst
cyulecTByeT Bcé BpeMsi pabOThbl IPOrpaMMbl M BUHA OT TOUKH OIpeJiesieHUs U 10 KOHLA eIMH
bl TpaHeasiuuu. OIHaKo Takasi epeMeHHast He MOKeT ObITh clleslaHa BUAMMOMH U3 JIPYTHX e/IHH]
TpaHcasund. Biounasi nepemenHasi ¢ kiaccom namsiti statie cyulectByer Bcé BpeMsi pabo
NpOrpaMMbl, HO BHJIHA TOJILKO B TIpefieiax 6J10Ka, B KOTOPOM OHa onpesiesieHa. OHa TakxkKe He M
JKeT OBbITh clleJlaHa BUAMMON M3 APYTHX eIMHHULL TpaHc K. Hanpumep, caenyrouiasi pyHKIms 1j
KaKJI0M BbI30Be OyJIeT BO3BpalllaTh MOCJAeI0BATENLHO YHCa HATYPaJbHOTO psija.

int next nat(void)
{
static int nat = 1;
return nat++;
}
Ecau y6patb u3 00bsiB/IeHUs IePEMEHHON nat KitoueBoe ¢J10B0 static, (yHKLMS Beer
Oy/eT Bo3BpalllaTh 3HaueHue 1.
[Tpototun ¢yHKLHH, 06BSBIEHHBIH C KJIaCCOM NaMsATH static Ha ro6albHOM yPOBHE, B
JIeH OT TOUKH OO'BSIBNCHUS M 0 KOHLA eIMHUIbI KOMMUAAUMH. Takast (QyHKLMS He MOXKeT Obl
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#elif <exprn>
<textn>

#else

<texte>
#endif

Kaxblii 6J10K yCJIOBHON KOMITUJISILIMK HauMHaeTcest ¢ AMpekTHB #1if, #ifdef nin #ifndef
Y 3aKaHUMBAETCS AUPEKTUBON #endi £. BJokH yc/IOBHOH KOMITUISLUY MOTYT BKJIAbIBATLCS APYT
B JIpyra, HO MOCKOJIbKY KaK/blii 3aBepliaeTcsl AMpeKTHBOH #endi £ HeoJHO3HAYHOCTH He BO3HH-
Kaer.

B BblpaxkeHHH, KOTOpOe oMpe/esisieT YCI0BHe YCJAOBHOU KOMIUIISLNU, MOTYT MCII0/1b30BaATLCS
Lesble JITepasbHble 3HaueHHs! U HACHTH(HKATOPBI, OnpeaeaéHHble Kak Makpockl. JlomyckatoT-
csl Bce onepauuy sisbika CH, NpUMeHUMble K LiesbIM BeJuunHaM. [lepen BbluncsieHHeM BblpaxKe-
HHUS1 BBITIOJIHSIETCS MAaKpopacllHpeHne BCeX MCMo/b30BaHHbIX MakpocoB. Ecin 3nauenue BbluKMc-
JIEHHOTO BblpaxKeHust <exprl> He paBHO 0, TO TeKCT <text1> coxpaHseTcs, a Bce OCTa/IbHblE
<texti> 3aMeHSIOTCS Ha MycTble CTPOKH. Ec/in 3HaueHHe BbipaxeHnst <exprl> pasHo 0, a B
6JI0KE YCJIOBHOH KOMIHJISILIMK €CTh IHMPEKTHBDbI #elif, BLIUHCIAIOTCA BbIpaXKeHHsl <exprj>, U
TEKCT, COOTBETCTBYIOUIMH NePBOMY H3 HHMX, KOTOPOE J1a/10 HeHyJIeBOH pe3yJibTaT, CoXpaHseTcs, a
OCTaJIbHblE TEKCTbI 3aMEHSIOTCS Ha MyCTble CTPOKHU. Ec/in HU 0/1HO U3 BbIpAXKEHUIl He JaJ/10 3Haue-
HHSI KUCTHHbI», COXPaHsAETCs TEKCT, KOTOPbIH CJIelyeT 3a JIMPEKTHBOM #else, ec/ii OHa PHCYT-
CTBYET.

B npenpoueccopHbIX BblpaKeHMsIX [OMyCcTHMa yHapHast onepauus defined <name>,
KOTOpoe BblpabaTbiBaeT 3HAUEHHE «HCTHHA», ecjad <name> Obll paHee OMNpele]éH Kak
Makpoc. [lupektuBa yc/10BHOH KomnuisuuM #ifdef <name> 3KBHUBAJICHTHA [UPEKTUBE
#1if defined <name>, a JupeKkTHBa YCJOBHOH KoMnuAlMM #ifndef <name> 3KBHBaA-
JIeHTHa aupekTtse #1f !defined <name>.

OcHoBHOe Ha3HaueHHe AUPEKTHB YCJIOBHOH KOMIHJISILMH — 3a/laBaTh (hparMeHTbl porpam-
Mbl, KOTOPbI€ I0/2KHbI WK He J0JI2KHbI KOMITHIHPOBATLCS B 3aBUCHMOCTH OT 3HaU€HHsl HEKOTOPOro
Makpoca npenpoleccopa. Hanpumep, nporpaMma MokeT KOMITMIMPOBATLCS B IBYX PEKUMAX: OT-
J1aJlouHoM U paboueM. OT/1aI0uHbIH PEXKUM MOKET 0003HaUaThCs ONpejiesieHleM Makpoca DEBUG.
Torna Mbl MOKeM OINpeae/UTb MaKpoC AJIsl OTJIAJOUHOH 1euaTu, KOTOPbIH B OTJIAJIOUHOM PEXKUME
Oy/leT pacKpblBaTbCsl B HEKOTOPBIH onepaTop, BbIBOJSLIMN OTJIaJJ0UHYIO 1euaTh, a B paboueM pe-
JKHMe — B IIyCTYIO CTPOKY.

#if defined DEBUG

#define DPRINT (x) printf x
#else

#define DPRINT (x)

#endif

Torna otnanoynas neyatb 106aBJ/IseTCs B IPOrpaMMy CJieAyIOLHM 06pa3oMm:
x = some_function();
DPRINT( ("x,_=_%d\n", x));

O6parute BHUMaHUe, UTO apryMeHT Makpoca DPRINT 3aKJI0U€H B JIBOIHbIE CKOOKH.
JIpyroe npuMeHeHHe yCJ0BHONH KOMIU/IALUY — JJisl ParMEeHTOB NPOrpaMM, KOTOPbIE BbILJIsi-
JAT [10-PAa3HOMY B PA3HbIX OllePALIOHHbIX CHCTEMaX.

#if defined _ MSDOS
<3pech QpparmMeHT nmua MS-Dos>
#elif defined  linux

Ecan Makpoc Gbl onpefesiéH Kak Makpoc 6e3 napamMeTpoB, HACHTH(HUKATOP 3aMEHsETCs
TEKCT MaKpOOIIpe/ieJieHHUs], IPUUEM CIIpaBa U cJleBa OT [OACTaBJSEMOro TeKeTa J106aBJIseTcs |
ofiHOMY cuMBOJy npo6ena. Hanpumep, ecain makpoc M_PTI onpejiesiéH, Kak OMHCAHO BHILIE, TeK
M PI (10) Oyzmer packphiTB 3.14159265358979323846 (10).

Ecan Makpoc bl orpeies1éH Kak Makpoc ¢ napameTpamu, a B TEKCTe MPOrpaMMbl cpasy M
cJle HeHTH(UKATOPA He clleflyeT CUMBOJ OTKPbIBAIOLLEl CKOOKH, HIEHTU(UKATODP He U3MEHSIeT
U MaKpOTIOACTAHOBKH He MPporcXoauT. Harnpumep, ecsin B TeKCTe MPpOrpaMmbl HCMOJMb3YeTCs Hie
THdUKaTOp glue caM o cebe, OH He U3MEHUTCS B pe3yJibTaTe 1PerpoLecCHPOBaHUSL.

Ecin B TekcTe mporpammsl cpasy rnocje HaeHTH(HKATOpa CJelyeT OTKpbIBalollas CKoOk
TPENpoLeccop MpoBepsieT COBMAJCHHE KOJIUUECTBA 1apaMeTPOB B MAKPOOIPEe/IeHUH U MaKp
BbI30Be. B ciiyuae HecoBnaneHns Bbiaaérest coobiieHue o6 owmoke. lanee BMecTo TeKcTa Makp
BbI30Ba MO/ICTABJISIETCS] TEKCT MAKPOOIPe/ie/IeH s, B KOTOPOM (popMasibHble MapaMeTphl 3aMeHet
Ha TEKCT, KOTOPBIH HAXOJUTCS B COOTBETCTBYIOIMX (DaKTHUECKHX MTapameTpax.

[Ipenpoueccop He BbINOJNHSACT PEKYPCUBHOH MaKponoAcTaHoBkH. Ecau npu obGpabor
KaKoro-jMm60 MaKpOBbI30Ba MPOM3BECTH OUEPEHOE MaKpopaclMpeHHe o3Hauajgo Obl BOHTH
peKypcHIo, MPenpoLeccop oCTaB/seT MaKpOBbI30B 6e3 naMeHeHn#. Hampumep, nyctb nanbl 1
MakKpoornpe/e/eHust

#define X Y + 1
#define Y X + 1

B stom ciyuae Teket X packpoercsiBX + 1 + 1,aTeKCT Y packpoercsiBY + 1 + 1.

Ecuiu B TekcTe-napamerpe MakpOBbI30Ba HCIIO/b3YIOTCS MAKPOBbLI30BbI, MAKPOIIOICTAHOBKY
TEKCTe NapameTpa BbIINOJIHAIOTCS 10 TOT0, KaK TEKCT Napamerpa Oy/1eT M0JCTaB/IeH BMECTO COO
BeTCTBYyIoOIlero opmasbHoro napamerpa. Hampumep, ecan 1aHo Makpoonpesenenye

#define S (a,b)

TeKCT S (a, S (b, c) ) packpoercsiBa + b + c.

1.1.3 Hcnoab3oBaHue MakpoonpepaeneHui

[TockonbKy nmpenpolieccpoBaHie TIPOU3BOJUTCS 10 CHHTAKCHUECKOTO aHa/M3a NPOrpaMMb
MOXKeT MPOU3BOJILHBIM 00Pa30M MeHSITh JIEKCHUECKYIO  CHHTAKCHUECKYIO CTPYKTYpY NporpaMm
MPH HCIIOJIb30BAHHH MAKPOCOB HY>KHO YUHTBIBATD CJIELYIOLLHE €TANH.

Jlekcnueckas BioxeHHOCTb. Makpoorpe/iesieHHst He MOUMHSIIOTCS [IPaBHJIAM JIeKCHUeCK
ByI02KeHHOCTH si3blka CH. To ecTb, ec/iH B TeKCTe MPOrpaMMbl ONpeJIessieTcsl MaKpoC ¢ HMeH
name, HHKE M0 TEKCTY OH MOXKET TOJIbKO HCITOJIb30BAThLCS, JIMGO Mepeorpe/IesisiThbesl ¢ MOMOLLLE
JIMPEeKTHBBI Tpernpolieccopa #define, M60 cOpachiBaThCs C MOMOLIBIO AMPEKTHBBI MPENpoLLe
copa #undef. [locsie upekTHBbl #undef UMsl CTAHOBUTCS JOCTYITHBIM J/Is1 TOJHOLEHHOTO H
1noJib30BaHus B nporpamme. Hanpumep, cienyioiuit pparMeHT nporpamMMbl 1IaCT MPH KOMITHJISILY
CHHTAKCHUECKYIO OLIHOKY:

#include <stdio.h>
int main(wvoid)
{
int NULL = 0;
return O;

}

Mwms NULL onpeziesisiercs B (haiisie <stdio.h> Kak Makpoc.

[Mpuopurersl onepauuid. [Ipuopurerhl onepatmii B BbIpaxKeHHsIX 110c/1e MaKpopacLiupeH
MOTYT He COBIMACTb C 02KH/aeMbIM MOPSIIKOM BblUKC/IeHHsT onepauuii. Hanpumep, nyctb makpoc
onpeeeH Kak



#define S(a,b) a + b

[penrosioxKum, uTo OH HCTOJb3YeTCs KaK S (1<<2, 3). MoxHO Obli0 Gbl 0XKHIATD, UTO pe-
3yJIbTaT BbIUMCJIEHHS] TAKOTO BbIPA’KEHHsT paBeH 7, HO [0C/Ie MaKPOIOACTAHOBKH [10J1y4aeTcs Bbi-
paxkenue 1<<2 + 3, 3nauenue Kotoporo — 32. [TosToMy B Mogo6HBIX CJyuasix HCMOJNb30BAHHE
MapamMeTpoB B TEKCTe MaKPOOMPeIeJeH s HYICHO 3AKAOHAMb 8 CKOOKU.

Jlaxxe MoaU(ULIPOBAHHOE MAKPOOTIpeie/ieHHe

#define S(a,b) (a) + (b)

He ycTpaHsieT Bcex npo6JeM. Pacemorpum BblpaxkeHue S (1, 2) *3. MoxHO Obl10 Obl 0XKH-
JaTh, UTO €ro 3HaueHHe PaBHO 9, OJHAKO MOCJE MAaKPOMOACTAHOBKH TOJyYaeTcsl BbIparkKeHHe
(1) +(2) *3, 3HaueHHe KOTOporo paBHo 7. [ToaToMy B MOJOGHBIX C/ydyasix U BeCb TEKCT MAaKpO-
onpeJIeNIeHUs] HYNHCHO 3AKAI0UAMb 8 CKOOKU.

Wrak, npaBuibHOe MakpoorpejieneHte JI0KHO BbIMVISETh ClleylolnM 06pa3om

#define S(a,b) ((a)+(b))

[Mo6ounble addekTsl. Ecin oH U TOT 2Ke napameTp Makpoca HCIoJb3yeTcsl B ero Teje
HECKOJIbKO pas, UCII0/Ib30BaHHE B KauecTBe MapameTpa Makpoca BblpaKeHHsl ¢ MoGOUHbIM 3¢-
(heKTOM MOZKET NPUBECTH K HEOXKHJIaHHBIM pesyJsibTaTaM. Harpumep, mycTb nMeercst Makpoorpe-
JleJIeHHe, KOTOPOe BBIUUCJISIET MaKCHMaJ/IbHOE M3 JIBYX UHCEJ:

#define max(a,b) ((a)>=(b)?(a): (b))

[penrosioxKum, 4To 3HAUEHHE NTEPEMEHHOI X PaBHO 6, a 3HaueHHe repeMeHHOl y paBHo 7. To-
IJ1a 3HaueHue BbipaXkeHus max (++x,y) paBHo 8! B caMoMm jiesie, BblpaykeHHe pacKpoeTest Caie/1y-
I0LMM 00pa3oM: ( (++x)>=(y) ? (++x) : (y) ), M IOCKOJIbKY ++x JaéT pe3ysbTar 7, ¥ 3TO XKe
3HauyeHHe Oy/leT MPUCBOEHO MepPeMeHHON X, YCJI0BHe OY/IeT BbIMOJHEHO, TO3TOMY BbIpaykeHHe ++x
Oy/IeT BbIUMCJIEHO ellé OJIMH pas.

[TockosibKy H36exKaTh MOBTOPHOTO BLIUMCJIEHHSI aPTYMEHTOB ¢ MOGOUHBIM 3((HEeKTOM HEBO3-
MO2KHO, MaKpOCbl, KOTOpbIe HCII0Jb3YIOT CBOM apPryMeHTbl HECKOJIbKO Pa3, 10JI2KHbI ObITh 3a/10Ky-
MEHTHPOBAHBI, YTOOBI MPEIYNPEAUTh BO3MOXKHBIE OLLIMOKH MPH UX UCIOJIb30BAHUH.

[panuupl oneparopos. [lpeanosoxum, yTo Mbl XOTUM HamucaTbh MakpocC, KOTOPbI MeHsI-
€T MeCTaMM 3HaueHHsl IByX CBOMX apryMeHTOB MPOMU3BOJbHOTO TUMa. Makpoc ncrnosb3yercs: Kak
MpoLe/lypa, TO €CTh OH HE MOXKET BCTPETUTbCS B BbIpaxKeHHH. TaKoil MAaKpoC MOXKET BBITJISIIETh
TaK:

#define swap(type,a,b) {type t = a; a = b; b = t;}

Hcnosb3oBatbesl B mporpaMme  OH  MOXKET,  HampuMep, — CJEAyLMM — o6pa3oM:
swap (int, x,y) ;. [lockosbKy B TeKCTe MpOrpamMMbl swap BbINISIIUT KaK BbI30B (PYHK-
LMK, €CTECTBEHHO CTABUTb MOCJIE HETO CUMBOJI OKOHUaHUsl onepatopa ;. Ho mpeamosoxum, uro
BbI30B 9TOr0 MaKpoCa UCI0J1b3YeTCsl B yCJOBHOM OIepaTope, HalpuMep

if (cond)

swap (int, x,vy) ;
else

func () ;

[Tpu KomMnuIsALMK 3TOrO (hparMeHTa Nporpammbl OyeT MoMydeHO COOOLIEHHE O CHHTAKCHUe-
ckoli onbke. B camom zeste, nocsie MakpornoACTaHOBKH MOJTYyUHM

if (cond)

{int t = x; x = y; v = t;};
else

func() ;

CocraBHo#i oneparop nocje if He TpeGyeT CUMBOJIA ; B KOHIIE OrlepaTopa, N03TOMY KOMII
JsiTop OyleT paccMaTpUBaTh ; 110CJ1e 3aKpblBaloLlell hUrypHOi CKOOKH Kak IyCTOi onepaTop yz
10CJ/Ie YCJIOBHOTO ONepatopa, TakuM 00pa3oM KJIOYeBOe CJIOBO else 0Ka3blBAeTCsl He OTHOC
LLIMMCSl HH K KAKOMY yCJIOBHOMY OIeparopy.

YToO6bl yeTpaHUTb 3TOT HELOCTATOK HY>KHO MepernucaTh Makpoc Tak, UTOOb! €ro Tes10 ObLI0 O
HHUM 0I1epaTopoM, HO 1ocJie KoToporo TpedoBajiach Obl ; . Cle/1aTh 3T0 MOXKHO, HCII0/b3Ys orlep
TOp 1MK/Ia do—while.

#define swap(type,a,b) do{type t = a; a = b; b = t;}while(0)

OnTuMU3HPYIOLINI KOMIUISTOP MOXKET 3aMETUTb, UTO YCJIOBHE LIMKJ/A BCEI1A JIOXKHO, I109TO!
JIMLIHEr0 KOJIa CreHePUPOBaHO He OyJeT.

Ocranach elg oJiHa HEMPUATHOCTb: UTO OYJET, €CJIH B KAUECTBE OHOTO U3 APTYMEHTOB MaKp
ca OyzieT yKasaHa nepemMeHHas t, KoTopast BIIOJIHE MOXKeT CYLLECTBOBATb B TOUKE HCII0JIb30BaH!
5TOro Makpoca? Mbl MOXKeM HCIMO/b30BaTh KaKoe-HUOY/Ib CJI0XKHOE UMS1, BEPOSITHOCTb HCTI0JIb3
BaHMs1 KOTOPOTO B [IpOrpaMMe HeBeJIHKa, JJHOO MOXKeM MepesiozKUTh 3a1auy 0A60pa YHHKaAIbHO
MMEHH Ha NoJib30BaTessl Makpoca, 106aBUB ellé OJIMH NapaMeTp — MMsl BpeEMEHHOH NepeMeHHO

1.1.4 [upekrtuBa #include

JupektnBa #1include BCTaB/sIeT COAEPKUMOE 3aJ]aHHOTO (hailsia BMECTO JaHHOH AMPEKTHB
Jl1peKTHBA MOXKET 3aMUCbIBATLCS B OHON U3 TPEX opM:

#include <file>
#include "file"
#include macro

B nepBom ciiyuae chaiis ¢ uMeHem £1le HlUIeTCs B CTAHAAPTHBIX KaTaJI0rax KOMITUJIATOPA, U ec,
OH HaMHJIeH, €ro CoIePKUMOe MOACTABJISIETCS BMECTO AMPeKTHBH #1include. [Tosb3oBaresab M
€T BO3MOXKHOCTb JI0GABJISITh CBOM KATAJIOTH K CIIUCKY CTAHAAPTHBIX KaTajaoros. Bo BTopoMm cJiyu
a1 ¢ uMeHeM file HIETCS CHayasia B TEKYyLIEM KaTaJjore, U TOJIBKO €CJIM OH He HaiilieH Ta
TIOUCK MPOJIOJI2KAETCS B CTAHAAPTHBIX KaTajorax. B TpeTbeM citydae BbIMOMHSIOTCS MAKPOTIOACT
HOBKH, U T10CJI€ MAKPOTIOACTAHOBOK JIOJIXKHA TOJYUUTLCS IUPeKTHBA #include 160 B MepBC
160 BO BTOPOI (hopMme.

OG6bIuHO B porpaMMbl Ha si3bike CH C TIOMOLILIO IMPEKTHBLI # include BKIKYAIOTCS TaK H
3bIBaEMbIe 3a2020801HbLe HalJibl, KOTOPble 0OLIUHO UMEIOT cydukce . h. B 3arosoBouHbIx ha
JIaX HAXOIATCS OTpeJie/IeHUsI TUTIOB TaHHbBIX, MAKPOCOB, MPOTOTHUIIbI (DYHKLIHIA, BHELLHHE 06bSIBII
HHUSI TIePEMEHHDIX, TO €CTh HH(OPMaLKsl, He0OX0AUMAst /s IPABHUJIbHON KOMITHJISILIAK TTPOrpaMM
COCTOSIILIEN U3 HECKOJIbKMX HCXOHBIX (hailsoB.

1.1.5 J1MpeKTUBbI YCJIOBHOH KOMNUJISILUH

JIMpeKTHBBI YCIOBHOH KOMITHJISILIMK MO3BOJISIIOT BKJOYATh WM UCKJ/IOUaTh YaCTH TEKCTa Mp
IPaMMbl B 3aBUCHMOCTH OT BBITIOJIHEHHST YCJIOBHsI. PparMeHTbl, HCTOJb3YIOLIHE YCJIOBHYIO KOMI
JISILIMIO, UMEIOT CJIeyIOLIMH BUL:

#if <exprl>
<textl>

#elif <expr2>
<text2>



