Anmpey BoratTepeB. PYKOBOOCTBO IIOJIHOT'O MOMOTA
IO NPOTPaMMMPOBAaHMUI Ha A3bKe Cu

[NEPEMEHHEE

[lepeMeHHas - 3TO TakoM "sammuek" C MUMeHeM,
B KOTOPOM MOXEeT XpaHuTbcAa Hexkoe 3HAUEHNE.
VM y HEepeMEeHHOM NOCTOSHHO M HEWU3MEHHO,
3Ha4YEeHMEe Xe MOXeT MEHATbCH.

Hanpume IIyCThb Hac ecCcThb IepeMeHHas Cc uMeHeM "x."
p 1< Y Y P

| Tekyumee |
| 3HaUeHue | ,
| HanpuMmep 12|

[lepeMeHHYI MOXHO M3MEeHATL npm nomouy onepaumm I[IPVCBAVBAHNUA.
B asmke Cu OHa O0O3HaUaeTCA 3HAKOM PaBeHCTBA.

x = 12;
9TO umMTaeTrcda He kak "ukc paBHO 12,"
a Kak "IpUCBOUTL IepeMeHHOM MKC 3HadeHue 12,"

TO ecTb "IIOJIOXMTH B SmMMK C Hannmucbio MKC umcio 12."

Takasa cTpoka gaBjdgeTcsa npoctenuyMm OIIEPATOPOM,
To ecTs JEVCTBMEM. B KOHIle ONepaToOpOB CTAaBMTCA Touka C 3aldaTolk.

PaccMmoTpmM omepaTop
X =X + 37

3TO He ypaBHeHMre. ECJIM pacCMaTpMBATL 3Ty CTPOKY Kak MaTeMaTHuUeCcKoe
YypaBHEHMe, OHO He MMEeeT pelmeHuM. Ha caMoM mesie TyT HalMCaHO:

"o(1 B3ATb 3BHAUeHMUe IepeMeHHOM VKC"

" (2 npmubaBmUTe K Hemy 3"

" (3 HOJIOXMUTHL HOBOE 3HAa4YeHMe B IepeMeHHy© MKC,"
cTepeB B HEM IpexHee 3HaUyeHUe.

Y omnpeaTopa OpMcCBamMbBaHMA eCTb e udvactwu: JIEBAA m [IPABAA.
JIJEBAA UYACTL = IIPABAA UYACTL;

B JjieBOM yacTM OOBIUHO CTOMUT MNPOCTO MMA nepeMmeHHoM B KOTOPYIO
3aNMCEHBAETCS BHUMCJIEHHB CIpaBa pes3yJibTarT.

Eciu uMA NepeMeHHOM BCTpeuaeTcsa B IIPABOM uacTu, TO 3TO
o3HauaeT "IOICTaBMUTL CloIa TeKyllee 3HAUeHMEe BTOY IIepeMeHHOM."

[Ipy »TOM TeKyllee 3HAauUeHMre caMoM InepemeHHoM HE m3MmeHseTcsd,
bepeTcsa ero kommda. To ecTh, "BHHYTOE M3 dllMKa 3HadeHue"

HEe OCTaBJigeT dAUMK OyCcTeM! BrelHMMaeTCcsa KOINUA, Ipyrad KOIIMA OCTaeTCHd B AllMKe.

NTak:



X =X + 37
[IycTb ceMuac 3HaueHUe X eCcTb 12
Crauana erumciagercd [IPABASl uacThe onepaTopa NpMCBaVMBaHUA.

X + 3

/ x/
| | 12 |
______ I ——— e — =
|
|
| B34Th komnmio 3HaueHMa (TO eCThb UMCJIO 12) M3 dlmMKa C MMEeHeM
|
AV
BmecTOo X
noIcTaBJigeM
UMCJIO
<—==- 3 + 12 CKJIAIIHIBAEM.

CrnoxeHue pmaetT 15.
B sTOT MOMEHT X BCe eume paBHO 12
) B dllMKEe JIeXUT YUmMcjo 12 (

Tenepb BEIUMCJIAETCA CaMO IIpMCBaMBaHNME:

x = 15;
|
|
| [IOJIOXUTH pesysbTaT B AWMK C MMeHem "MKC"
) uCTpeOMB B HEM I[IpexHee 3HaueHMe, ecm ObLIo (
I _____
/ x| /
______ I —_——————— —
12 | V|
Crajio:
/ x/
| 15 |

B [epeMeHHOM C TEeM Xe MMEeHeM Tellepb HaxXOOUTCS HOBOE 3HadeHUe,
OHa WMBMeHmJlacb. [loToMy M "mnepemeHHas."

B HeKOTOPHIX f3bKax [Ipol'paMMMPOBAaHMULA, HanpuMep B Pascal wmnm Modula,
onepaumus NpucBanBaHMA oOO3HadaeTCsa CUMBOJIOM := a He=

3TO yMeHbHlAaeT NyTaHMIYy, HO K CMBICJIY = MOXHO IPMBEKHYTH IOBOJIBHO OBICTPO.
He oropuanTecsh.

B nmpaBoM uYacCTM 3HaUEHME [I€PEMEHHOM MOXET MCIIOJIB30BATHCH HECKOJIBKO pas:

Z =X * X + 2 * x;

n MKC "



TyT ecTb IOBe I[IepEeMeHHEE:

z - IJId pe3yJibTaTa.
- YXe UuMelad KaKoe-TO 3HaueHUle.

X * X osHauaeT "YMHOXMTbL MKC Ha MKC" (OpM 3TOM CaMO 3BHaueHUeE,

Jexalee B SlMKEe MKC He usMeHsgeTrcs (!
X * 2 osHauaeT "B34Th IBa 3HaueHUs uxkc"
+ O3HA4YaeT CJIOXEeHMeEe.

[lepeMeHHBle Hano OBBABJIATE.

5T0 HeoOXOOMMO IOTOMY, UYTO MHAaue, eCJiu Obl IIepeMeHHEIe BBOOMIIMCH IIPOCTO

MCIIOJIb30BAHMEM MMEHM I[IePEMEHHOM, M Mbl BIOPYI Ionyctwuyym Ovl OIIEUATKY, HanpuMmep:
uoHexkc = 1;

BMECTO
MHIOEeKC = 1;

TO y Hac HnogaBujlach Ov "JMmMHAA" HepeMeHHas "uOHeKkc", a oxmuIaeMoe IeVCTBUE He

IIpOoM301JIIo Ber. Takyio OmMOKY HaMTU qepesBmHaﬁHo TAXEeJIO. Ecim xe IIepeMeHHEIE
Hano OOBABJIATH, TO HeOOBSBJIEHHEE IIepPEMEHHEIE OynoyT BHEIABJIEHHl €lle Ha CTaluu

KOMIIMJIALIMM TTPOT'PAaMMEL .

[lepeMeHHEIE, KOTOPHE OyIyT XPaHUTHL lejikle umciaa ( ..., -2,
ODBABJISIT Tak:

int mepemenHasal;
int mepemeHHasa2;

Vny cpas3y HECKOJIbKO B OIHOM CTpOKe:
int mepemenHHaal, nepeMeHHas2;
int osHauaeT cokxpameHMe OT CJiIOBa integer - "uesyeni."
[IPOT'PAMMA
[IporpaMma coctTomuT mu3 OIEPATOPOB, TO eCTb HOEeMCTBUM.

OnepaTopr BEIIIOJIHAITCA IIOCJIegOoBaTEJIbHO B TOM IIOpAIIKeE,
B KOTOPOM OHM 3allMMCaHBI.

*/ OBBABJIAEM IBE IEPEMEHHHE/ *
int x, vy; /* 0/*
*/ 5TO emle He OMNEepPaTOopkl, XOTA NPV 3TOM CO3HAlTCA 2 AlMKa Jd
LeJIEX 4YMcel
/*
*/ A TEIEPL - OIEPATOPH/* .
*/ Mel HAUHEM C MPOCTEIX ONEePaTOPOB NPUCBAUBaHMUA U apubMeTurm/*
X = 3; /* 1/*
y = 4; /* 2/%
X =X + Y; /* 3/*
y =y -1; /* 4/*
X = Yi /* 5/*

-1, 0, 1, 2,

3, (...

4



BHaUEHMI TEePEMEHHEIX) TO, UTO JIEXUT B SAlMKAaX) MEHSIOTCS TakyM o0pasoM:

X Y
/* 0 */mycop My COp

*/nocye 1 */ 3 My COp
*/nocye 2 */ 3 4
*/mocye 3 */ 7 4
*/nocne 4 */ 7 3
*/nocye 5 */ 3 3

Kax BH BUINMTE, [EepPEMEeHHBEe, KOTOPEIE HEe yd4aCTBYKT B JIEBOM YaCTM OllepaTopa
npucBamMBaHMA, 3TuM onepaTopoM HE MEHAIOTCH.

[locnegHaa onepaumda X = y; HE pgesaeT mMMeHa X M Y CUMHOHMMAaMU.

Taxkoy Bemy, Kak "mnepeBeurpaHMe TabjMueK C MMEHaMM C fAllMKa Ha Smmk"
He MNpoMCXOIMT. BMecTO »TOro, OBa fdllMKa C MMEHaMM X M Yy CcoImepXaT
OOMHAKOBEE BHAUEHMSs, TO e€CThb OBE KONUM OIHOT'O M TOTO Xe uucja.

13 ammka y Oepercs KOIMA umcia 3 (BesbMaHHOe 3HaueHMe. (
2CTapoe comepXuMoe flMKa X YyHUUTOXAeTCH.

3Umciio 3 kJjJameTcd B dSIUMK X.

4B MCXOOHOM fAIMKE Y IIOIPEeXHEMYy OCTaJIoOCh 3.

(
(
(
(

3HayeHMe LEeJIOM INEePEMEeHHOM MOXHO BBIBECTM Ha DKPaH OIIepaTOopPOM IedYaTH:
printf ("$d\n", x; (

[loka OymeM paccMaTpMBaThb €TI0 kKak '"Marmueckum."

Hanm uejyielMM 4UMCJlaMM MOXHO [NPOM3BOIUTL TakMe apudMeTruecKUe Oollepalllu:

CJIOXeHMe

BEIUMTAHME

YMHOXeHMe

mejieHye Hauejo (To ecTb C OCTATKOM; resyjbTaT - nejoe (
BEIUMCJIMTE OCTATOK OT IeJIEHMA HaleJio

XM X oMW X

00 . *
NNNKNKKNK

maceT 2
mact 1

NN
o0
[S20@) ]

B orepaTopax IpMCBaMBAHMA MCIIOJIBE3YITCA TaKMe COKpalleHMA:

OJIMHHASA 3AINNCH CMHCIJI COKPAIIAETCA OO

X =X + 1; "yBeauumMThs Ha 1" X++; (. ++x (5
X =x - 1; "yMeHbWIMTEL Ha 1" X-=; (e --x( ;
X =X + Y; "npubaBuUTe Y" X += Y

X =X *vy; "YMHOXUTL Ha y" X *=vy;

x=x/vyi "rmomesmMTe Ha Yy "X /= vy;

B ToM umciie X++; MOXHO 3alMcaTh Kak X += 1;

* CTPYKTYPH VYIIPABJIEH/A*



OOBIUHO ONIEpaTOPEl BHIIOJHAKNTCHA [IOCJIEeOOBAaTEJIBHO,
B TOM MNOpAAKE, B KOTOPOM OHM 3alMCaHBl B NIPOTIPaMMe.

onepatTopl| ;

onepaTop?2 | ;

onepaTop3 | ;

onepatTop4; %

YCJIOBHHEII ONEPATOP

if (ycmoBme) omneparop;
Ce IPOIOJIXEHME. . .
PaboraeTr Tak:

BriumciigeTcsa ycJioBue.

EcimM OHO MCTMHHO, TO BEHIIOJIHAETCSH orepaTop,
3aTeM BHIIOJIHAETCA IMIPOIOOJIXEHNME .

Ecyim OHO JIOXHO, TO Cpasy BHIIOJHAETCH [IPONOJIDKEHMUE,
a oIepaTop He BEHIIOJIHAETCSH.

Ecam HaM HaIO BBIIOJHUTH [IPU MCTMHHOCTM YCJIOBMS HECKOJIBKO OIIEpaToOpoOB,
MBI TOJUKHEI 3aKJIOUUTh MX B CKOOKM { ... } - 3TO Tak Ha3LIBaEMHIA
"cocTaBHOM onepaTop."
if (ycmoBue}l (
onepatTopl;
onepaTop2;
IPOIOJIXEHNE

Ilocne } Touka Cc sangaror HE CTABUTCH (MOXHO UM IMNOCTABMTB, HO He HYXHO. (

Y CJIOBHEIM orepaTop MBO@an&DT Ha cxeMax TakK:

A\ A\
MCTUHHO JIOXHO

| \

Vi
I ____________

| onepaTop |
I ____________
|
_______ >_______<_______
|
|
A\

IPONOJIDXEHME



MeeTcsa BToOpas dopma, C uyacThbio "mHaue:"

if (ycnioBme) omnepaTop eciyM MCTUHHO;
else OonepaTop eCiM_JIOXHO;

"unu TO, WM mpyroe" (HO He ofa cpa3zy (

% v
VICTMHHO JIOXHO
| \
\
| onepaTop ecau_ MCTUHHO | | omepaTop ecmy JIOXHO |
| |
______________ >_______<_______
|
|
\%
IPOLOJIKEHNE
|
Mpumepl:
if(x > 10(

printf ("Vkc 6Gosbme nmecarm\n; ("

[Mpumep?2 :
int x, vy, z;
if(x < vy) z = 1;
else z = 2;
YcyioBua:
B kxauecTBe YCJIOBMM MOTYT MCIOJIL30BaThbCa onepaTopsl CPABHEHNA
) CpaBHMBATBE MOXHO II€pPEMEHHBIEe, BEPaXeHMS, KOHCTaHTH (
X <y MeHblIe
X > vy Dosblle
X <=V MEeHBLIE MJIM PaBHO
X >= Y OoJiplle MM PaBHO
X ==Y PaBHO
x =y He pPaBHO
Bce »TM omepaTOphsl B KadeCTBE pesyJibTaTa OlepaluuM CPpaBHEHMS BHIOAT
, 1 €CJIM CPaBHEHME MCTUHHO
, 0 €CJIM OHO JIOXHO.

TaxuMm O@paBOM, Ha CcaMOM IeJle YCJIOBHEBIM orepaTop pa6OTaeT TaK:

if (ycmoBue.... (



Ecau ycmoBue ectb HOJIb - TO YCJIOBME CUMTAETCHd
JIOXHEIM .
Ecniu ycmnosme ects HE HOJIBb 2 ... -2, -1, 1, 2, 3, ... - TO yCJOBME MCTMHHO.

3TO onpenejyieHME.

/3 Her0O B YACTHOCTM BEITEKAET, UYTO CpaBHeHMEe C LeJIlBIM HyJIeM MOXHO OIIyCKaTh:

if(x !'= 0) ... ; cokpamaeTcsa oo if(x; ... (
if(x == 0) ... ; cokpamaeTcsa oo if(!'x; ... (
[IpuMmep

int x, v, z;

if(x == 1)
else {

=2; z=x+vy{;
=1; z =x - y{

Hpr/uviep CO BJIOXEHHEIMM YCJIOBHBEIMM OIll€epaTopaMI:

if(x == 11} (
printf ("Vkc pasen 1\n; ("
if(y == 2} (
printf ("Urpex paBed 2\n; ("
{
{ else}

printf ("VMkc He pasen 1\n; ("

JacTo HNPMMEHSEeTCS II0OCJIEeNOBATEJIbHOCTEL YCJIOBHEIX OIIEPaTOPOB,
nepebupanmas pPas3JIMUHEE BAaPWAHTH :

if(x == 1(
printf ("Mkc paBex 1\n; ("
else if(x == 2/(
printf ("VMkc paeen 2\n; ("
else if (x == 3} (
printf ("Mkc paBed 3\n; ("
y = 1;
{ else

printf")HenpenycMoTpeHnHoe 3HaueHue mrc\n; ("

CamoOe CJIOXHOE - IPMBHIKHYTb K TOMYy, YTO CpaBHeHMe ODO3HadaeTCsa SBHAKOM, ==
a He=
BHak = O3HauaeT "NPMCBOUTHL 3HAaueHMe", a He "CpaBHUTHL Ha PaBEHCTBO."

IUVKII while ("mo Tex mop, noka MCTUHHO ("
while (ycnosue (
ornepaTop;
IPOHOOJIXEHUE . . .

i

while (ycamosue} (



OIIepPaTOpPH;

MPOMOJIXEHUE . . .
|
\%
|
L G +
| |
| \Y
|
o | | mposepmre YCJOBUE |------- > ecom JIOXHO (HyJIb (
B Al  mmmmmmm———
T| \ |
o | v
p | eCcyM MCTMHHO (He HYJb | (
| |
T | Vi
B | oneparTop v
| ! \
| |
| Fom > +
|
e P +
|
\
NpomoIXeHMe
Mpumep:
int x;
x = 10;

while(x > 0} (
printf ("x=%d\n", x; (
X =x - 1;

printf ("Kouer.\n; ("
printf ("x crano pasHo %d4d.\n", Xx); /* mneuaraer 0/%*

"Iyka" OH IOTOMY, YTO €I'0 TeJIO MNOBTOPSAEeTCH HEeCKOJIbKO pas.

YTOOB LMKJI OKOHUMJICH, orepaTop-TeJiO LMKJIa HOOJIXEeH MEHATH
Kakyn-TO IIepeMeHHYI, OT KOTOpOﬁ 3aBUCUT MCTMHHOCTB YCJIOBMA HOBTOpeHMﬁ.

OIIEPATOPH "M, WM, HE"
YciioBUsa MOT'YT OBTH CJIOXHBIMMU .
ECJI xpacHeM ¥ Bec < 10 TO;...
ECIIN xpacuwer WM cuHum TO; ...

ECJIN HE xpacHet TO; ...

Ha saspike Cu Takue YCJIOBMA 3alMCHEBATCH TakK:

if (ycmoBuel && ycmoBue2) ...; /* "YU/ * "
if (ycnosmuel || ycnoBme2) ...; /* "W/ <"
if (! ycmoBuel) e /* "HE/* "

Hanpumep:



if(4 < x && x <= 12;... (
Beuio OBl HeNpPaBMJIBHO 3allucaThb

if(4 < x <= 12;... (
nbo g3bk nporpammmupoBaHms Cu HE IIOHVMMAET @mBOMHOEe CpaBHeHwue!
Eme nprMeps:

if(x < 3 || vy > 4;... (

if(! (x <3 ||y > 4:... ((

IMKII for ("mma xaxmoro ("

STOT UMKJI SBJSETCsS IPOCTO MHOM 3anMCcbi OOHOTO M3 BApPMaHTOB Lukja while.
OH CJIyXMUT OOBIUHO IJIS BHIIOJIHEHUS OIepelelJIEHHOI'O IeMCTBUS HEeCKOJIbKO pas,
He "moka MCTMHHO ycJjoeme", a "BeIOJHUTHL N-pasz."
Y TakoTo LUMKJa eCTb "mepeMmMeHHasda umkja" miam "cueTuuk I[IOBTOPeHMuM."

int i;
i = a; /* HadaJbpHaa MHMUMAIM3aUMa/*
while (i < b} (

TEJIO LMKJIIA;
i 4= ¢; /* yBeJuueHue cuyeTuura/*
ce NIPOIOJIKEHME . . .
IepenuceBaeTCad B BUIE

int i;

for(i=a; 1 < b ;i += c(
TeJo UMKJIIA;

TeJIO_ L MKJIa OynoeT BHIIOJHEHO IJIg 3HAUYEHUM 1
a
a+c
a+Cc+cC

noka i < b

B npocrTenumeM cijydae

for(i=1; 1 <= N; ++
printf ("i=%d\n", 1i; (

K-

1 osHauaeT "HOMep HoBTOpeHUS."

Taxkoy LMKJII CJYyXMUT IJjig noBTopeHusa CXOXUX newcrTBuirt HECKOJIBKO pas
C Pas3HEM 3HauYeHMEM lapaMeTpa.

OIIEPATOP break ("BuBamurhbcsa m3 Lukya ("



OnepaTop break zacTaBigeT NpepBaThb BHIIOJHEHME Teja LMKJIIa
M Cpas’y I[NepeiTy K IPOIOJIXEHMIO MNPOTPaMME.

while (ycmoBuel} (
onepaTopsll;

if (ycmoBue?2 (
break+----<------- ;

ornepaTopH? | ;

NPOIOJIKEHME+————————— Se——————— >,

for(i=0; ycmnoBmel; i} (++
onepaTopsll;

if (ycmoBue?2 (
break+----<------- ;

~.

ornepaTopH? |
IPONOJIKEHUE +———————=— S——————— >...

SToT OoriepaTop IO3BOJIAE€T OPI'aHM3OBEIBATHE IOOIIOJIHMTEJIbHEIE
TOUKM BBEIXOIa M3 LUMKJIIA (HpM JOOTIOJIHMUTEJIb HBIX yCﬂOBMHX.(

[MpuMep :
for(i=0; 1 < 20; i} (++
printf ("i=%d\n", 1i; (
if (1 == 7} (
printf ("break loop!\n; ("
break; /* BEHIBAJIMTBCH M3 LUKJa/*

printf ("more\n; ("
printf ("finished, i=%d\n", i); /* mneuaraer 7/*

B uwacTHOCTM, C €TI0 IOMOIBI MOXHO OPITaHM3OBEBATH DEeCKOHEUHEIM LIMKJI:

for (;;){ /* 3aroyloBOK OECKOHEUYHOTO Lukja/*
onepaTopHl;

if (ycmoBue?2 (
break+----<------- ;

ONepaTOP:I2 | ;

NPOIOJIKEHME+————————— Se——————— >,

3mecp B caMoM 3arojioepke uukjia HE I[TPOBEPAETCAHA HUKAKUX yCHOBMﬁ,

Tako¥ LUKJI INponojikaeTcad OeCKOHEUHO.
YcJioBME NPONOJIXEeHMS CUMTAEeTCsS BCETOa MCTUHHEM.

EOVHCTBEHHHBM CIOCOO BEVTU M3 HETO—
3TO crmejaTh break (mpy kakoM-TO YCJIOBMM) B Tejie LMKJa, YTO M HANKCaHO.

BECKOHEUHHI LMKJI MOXHO TaKXe OPTaHM30BAThL IIPU IIOMOIUM
while (1} (



OIEPATOP BHBOIA (IIEYATH (
printf ("rexcT; ("
[leyaTaeT Ha SKpPaH TEKCT.
printf ("Texcr\n; ("
[leyaTaeT Ha BKPaH TEKCT U IePexXOOUT K HOBOWM CTPOKE.

printf ("cmoBol cyoro2; ("
printf ("cmoso3\n; ("

rneyaTraeT

CcJIOBO1l CJIOBOZ2 CJIOBO3
Y [IepexOonouT Ha HOBYK CTPOKY.

Eciy nepexon Ha HOBYKH CTPOKY He 3alaH SBHO, CUMMBOJIOM \n,
TO TEKCT MNPOIOoJXaeT [IedyaTaThbCs B TeKyllel CTpoke.

printf ("sd", x; (
[leyaTaeT B TekCTOBOM Buie 3HAUEHVE nepeMeHHOM X.
CneumrajibHas KOHCTPykLMA %$d o3HadaerT
"B34ATb INEPEMEHHYI M3 CIMCka I[I0CJle 3alaTou
¥ HalledaTaTb €e 3HaueHMKe B MBIEe Lejoro umciaa."
printf ("wkc paBen %$d - oro-ro\n", Xx; (
[leuaTaeT CHaudajla TEKCT
VKC paBeH
3aTeM 3HaudeHMe IIepeMeHHOM X Kak LeJioe UuMKCJIo,
3aTeM TEKCT
- oro-To
Y MEepexoIUT Ha HOBYK CTPOKY (MIOCKOJIbBKY yKasaH CMMBOJ \n. (
3TOT oONepaTop MOXeT IedaTaTb UM HEeCKOJIbKO BHAUYeHUM IIepeMEeHHEBIX :
int x, vy;
x = 12; y = 15;

printf ("ukc ects %d, murpexk ectb %d, Bce.\n", X, y;(

IDauuemi ornepaTop paborTaeT Tak.

Crpoka "ukc ecTb %d, urpek ecrtb %d\n" HaspBaeTca ®OPMATOM.
KomneioTep umTaeT QopMaT CJjieBa HaANpaBO M IIedaTaeT TeKCT

0O Tex IIop, IIOKa He BCTPeTUT CHMMBOJ %d.

Kypcop n300paxeH CHMBOJIOM

MKC eCTb__

Hanee oH OepetT IIEPBYI0 mepeMeHHY U3 CIOUCKA ~~~~ U
nedaTaeT e€e KakK leJioe UYMCJIO.



MKC eCcTb 12

Imajlee OH CHOBa IleyaTaeT TeKCT IIoKa He BcCcTpeTuT %d
MKC eCTb 12, UIPeK eCTb__

Teneper oH OeperT BTOPYI0 nepeMeHHyYK M3 CIMCKa U [IedaTaeT ee:
MKC ecTb 12, urpek ecrtb_15

CHOBa MeuvaTaeT TEKCT, BKJUYAd MEPEeBOI CTPOKM \N.
Kak ToJIbKO CTpoka dGopMaTa KOHUMIJIACH, ornepaTop printf szasepumen.

UKC ecTb 12, urpek ectb 15, Bce.
[leyaTaTb MOXHO HE TOJIBKO SBHAUEHMS [IePEeMEHHEIX, HO M 3BHaueHUs apudMeTruecKux
BEIPAXEHUIM :

printf ("pasHo: %d\n", 12 + 3 * 5;(
KOHTPOJILHEM BONPOC, YTO [HedyaTaeTCs:

int x, v, z;

x = 13;
y = 23;
z = 34;

printf ("x=%d xx=%d\nzzz=%d\n", x, v - 1, z * 2 + 1;(

Tyt B dpopmaTe ectTp [IBA nepeBoma CTPOKM,
nosToMy OyHOeT HaleudaTaHO:

x=13 xx=22
2z2z=69
BaMeTbTe, UTO Iepel TeM Kak OBTb HalledaTaHHBIMU,

BHIPAXEeHMS B CIMCKe nocje dopmarTa BHUNCIIAKNTCA.

UTo HamevaTaerT

x=13
y=23

[lpobes nepen y BO3HMK NOTOMYy, 4uTO OH COJIEPXUTCH
B CTpoke GopmaTa mocjie cuMBoja \n!!!
BynobTe BHMMATEJILHH.

OYHKIUN
OyHKLMEY Ha3bBaeTCsa QparMeHT NPpOoI'PaMMbl,
B KOTOpPHM NepegnaboTcsa I[TAPAMETPH,

¥ koTOpeM BO3BPAUAET 3HaueHue (MM HUUETO. (

[lpesiecTs q)yHKLU/.[M B TOM, UYUTO €€ MOXHO BEIIOJIHMTE MHOI'O pa3



M3 PAa3HBIX TOUYEK NPOIPaMMH .
OYyHKLUMA COCTOUT U3

OBBABJIIEHUA - OIMCAaHMS TOI'O, KakK OHa YTO-TO BBUMCIISET
ObmsaBJIeHME OBIBAET POBHO OIHO.

BEISOBOB - C KOHKPEeTHBIMM 3HAaUeHMAMM IIapaMeTpoB,
4YTO MMEHHO OHa HOJIXKHa Ha 3TOT pas3 BHUMCIUTH.
BeI3OBOB MOXET OBITbH CKOJIBKO YTOIHO.
ObbaBJIeHMEe MNpocTeymey QyHKUMM BHIJIAOMUT Tak:
int func)int x} (
*/ OOvH MM HECKOJIbKO OIepaToposB,
3aBeplapIMXCs OllepaTopoM return (HedTo; (

/*

return x+1;

int func...)

3amaeT QoyHKUMIO C uMMeHeMm func
) MMs BEIOIYMEIBAET MNPOTPAMMMCT, KakK UM MMEHa IIepPeMeHHEX. (

int osHauvaeT, uTO GYHKUMS BO3BpAallaeT LEJiIoe BHAUEHME.

) ... int x...(

3amaeT CHOMCOK apryMeHTOB (MM HapaMeTpoB) OYHKLMM.

3amaeT TeJo QYHKUMM - HEKYK [NOCJeIOBaTeJIbHOCTH OOBABIIEHUN
IIEpPEMEHHEIX U OIepPaTOpPOB.

return BEHpaxeHUE;

3agaeT ollepaTop BEXOIa U3 (l)yHKLU/H/[ B TOUKY €€ BE3OBa C BO3BPATOM 3HAYEHUA
BEIPAXEHUA .

[loxkaxeM npoctTo¥ npmMep BH3O0BA »TOM QYyHKUMM:

int vy,
y = func(5); /* a/*
- NPOOOJIXKEHUE . . . /* b/*

SToT dparMeHT paboTaeT clemyonIuM 00pasoM:

y = func(5; (



B 3TOM TOUKEe MH
"o(1 3anmcelBaeM Ha OyMaxke, "
YTO BEI3OB [IPOM3OIEJ] B TakoM-TO CTPOKe, TaKOM-TO MecTe
Haumey IPOI'PaMMH .
(2 CvmoTpmMm Ha OIPEIEJEHUE oynxkumm func.

int func(int x...}(

Mel BEIBBaJIM OGyHKLMIO kak func (5. (
3TO B3HAUMT, UTO B TeJyie QYHKUMM X [OJIydaeT HauvaJibHOEe 3HaueHue 5.

To ecTs IJISI IAHHOTO BHB3OBA Hama byHKUMSA (ee TeJjo) NOpeBpamaeTcs B
int x;

X = 5;
return x+1;

(3 x+1 ecTb 6.
Iajee nmoJoxeH BHIIOJIHMTLCSA OllepaTop return.
OH BHIIOJIHAETCH TakK:

Mer "umTaem c OyMaxkm" - oTKyznma Obla BeHI3BaHa OyHkumsa func,
¥ CMOTPMM Ha 3TO MECTO. 3TO OBJIO

y = func(5; (

Brruepkmeaem func (5) m 3ameHseMm ero 3HAUEHUMEM BHpaxeHMUd,
BEIUMCJIEHHOTO B OllepaTope return;

y = 6;
(4 BHIIOJIHAEM 2TOT OIEepaTop M IepexXOoOMM K IPOIOOJDKEHMIO.

int y, z, w;
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IIpy 3>TOM MEl YeTHpe pas3a "npeurHeM" Ha onpepesnieHme oyHkuum func, ()
IpolineM BCe €€ OINepaTOoph C Pas3HbMM 3HaYeHUAMU IapaMeTpa X
" BepHeMCAa OOpaTHO B TOUKY BH3OBA.

[IPOT'PAMMA B IEJIOM

[IporpaMMa B LIeJIOM COCTOUT U3 QyHKUMUIN.
OmHa u3 OyHKUMM OOJIKHA MMeTh mMMda main, ()



C OVHKLVMU main HAUMHAETCS BHIIOJIHEHME IIPOT'PAMMEH.

) Ha CaMOM pgeJie STOMYy IlpelumecTByeT OTBeIeHMVEe UM MVMHMIMAJIM3allid
TJ106aJib HEIX IIEPEMEHHEIX; CMOTPM IIocJienylumre Jexuum. (

YacTto main() - emmuHCcTBeHHAs QYHKUMS B IpOTpPaMMe.

CTpyKTypa NPOTPaMMEl TaKOBa:

# include /* Marmuyeckasd cTpoka/*
*/ TJIOBAJILHHE IIEPEMEHHHE (0 HmMxX nosxe/* (
int a = 7;
int b; /* mo ymosidaHmpo 0/*
*/ OYHKILINU/ *
f1{....} ()
f2{....1 0
*x/ HAUAJIBHASA (TJIABHASA) OYHKLMA/ *

void main} ()

[IpuMep MNPOTPAaMME :
#include

int f1(int x, int y}(
return (x + y*2; (

{

int f£2 (int x} (
int z;

Z = X+7;
return 2*z;

{

void main} ()
*/ OBBsABIIEHUST I€PEeMEeHHEX/ *
int a, b, c;

*/ OnepaTopsl/ *
a=5; b= 6;

c = fl(a, b+3; (
b = £1(1, 2;(
a = f2(c; (

printf ("A ecrs %d B ects %d C ecrs %d\n", a, b, c;(

OHa mneyarTaerT:
A ecTtb 60 B ectp 5 C ecTr 23

KAK HE HAJIO TIPOT'PAMMMPOBATE IMKJIEL



int i;

i < 4;
if (i ==
else if
else 1if(
else if

for (i=0;

B manHOM npuMepe nuky ABCOJIIOTHO HE HYXEH.

To, 4uTO TYT IOejlaeTcHd,

LIVKJI MMeeT CMBICJ JIMb TOoT'na,

OIOHO M TO XE memcTBHE,

KOoI'oa MHOI'O pPa3 BEIBBIBAETCHA

HO MOXeT OBITb 3aBHUCAllee OT IapaMeTpa,

Ho He pasHble QYyHKUUM IJIS Pas3HBEIX 1.

AHAJIOTUMUYHO, PACCMOTPUM TaKOM [IPUMEP :
int i;
for(i=0; 1 < 10; i} (++
if (i==0) funco; ()
else if(i == 1) funcl; ()
else 1if (i == 2) func2; ()
else funcN (1i; (

Tyr funcN(i)

OepeT Ha cebsa pPOJIb

OmHakKo,
int i;
funco; ()
funcil; ()
func2; ()
for(i = 3; i < 10; 1i(++
funcN (1; (
3ameTnsTE,
A Temnepb - cJiyuau,
int i;
for(i=0; i < 100; i} (++
1if((i % 2) == 0
else

TyT B LMKJIe [NPOBEpsSeTCs YeTHOCTHb

.03 c

*/TpeyTOJIbHUK M3 3Besnouek/*

#include

)

"a B OCTalIbHEIX CcJydasax."

3TOT NpuMep BOoJjlee eCTEeCTBEHHO MOXeT OBITh 3alMcaH Tak:

UTO LUMKJI TEelepb HauMHaeTCd C MHIEKCa 3.

even () ;
odd () ;

MHIeKca 1.

/* ueTHBEIL/*
/* HeueTHED1/*

ects npocto I[IOCJIENOBATEJIBHOCTL onepaTopos:

Bpome func (i. (

Iroge CMeChb LMKJIa M YyCJIOBHOT'O OliepaTopa olpaBlaHa:



*/putchar('c') - mevaTaeT OOMHOKMI CUMBOJ C/*
*/cyMBOJI \l - [EPEeBOIUT CTPOKY/*
*/nstars - CKOJBKO BBe3N0Yek HaledaTarhb/*

* /OYHKUUA PUCOBAHUSA OIOHOM CTPOKM TpPeyToJibHMKAa/*
void drawOnelLine (int nstars} (

int 1i; /* HOMep IeuvaTaeMoM 3BE3I0UKU, CUeTUMrK/*

for(i=0; i < nstars; i++) /* PucyeMm nstars 3seesmouek mnompamn/*
putchar; ('*")

putchar ('\n'") ; /* U mepexoIyM Ha CJeOyonilyl CTPOKy/*

void main} ()

*/ OBBABJIEHVE IIEPEMEHHHX/ *
int nline; /* HOMep CcTpoku/*
*/ BHIIOJIHAEMBEE OIIEPATOPH (ﬂEmCTBMﬂ/* (

for(nline=1; nline <= 25; nline (++
drawOneLine (nline; (
*/ CKOJIbKO 3BEe3J0UeKk? CTOJIbKO Xe, KAaKOB HOMep CTPOKM/*

{
.04 c

* /TpeyTOJIbHUK M3 3Be3mJouek/*
*/TOoT Xe MNPMMEP CO BJIOXEHHHM LMKJIOM, a He C GyHKumen/*

#include

void main} ()

*/ OBBSBJIEHUE NEPEMEHHHEX/ *
int nline; /* HOMep cTpokm/*
int i */ ;HOMEp [edaTaeMoM 3Be3IOYKM, CUeTuuk/*
*/ BHIIOJIHAEMHE OIEPATOPH (IEMCTBUA/* (
for(nline=1; nline <= 25; nline} (++
*/ CKOJIBKO 3Be3IO0Uek? CTOJIbKO Xe&, KaKOB HOMEp CTpokm/*

for(i=0; 1 < nline; i (++
putchar; ('*")
putchar ('\n; ('
{

{
.05 c

* /TpeyTOJIbHUK M3 3Be3mJouek/*
*/Ternepb TPEeYTOJIbHMK IOJIKEH OBITh pPaBHOOENpeHHBM/ *

#include
*/nstars - CKOJIBKO 3Be3IOoYeKk Haneuararb/*
*/nspaces - CKOJIbKO MNPoBeJIOB HaneuvaTaTh Nepen 3Be3moukamm/*

void drawOneline (int nspaces, int nstars} (
int 1i; /* HOMep IedaTaeMolM 3Be3OOYKU, CUeTUumrK/*
*/ OH Xe - HOMep neuaTaeMoro npobema/*

for(i=0; i < nspaces; 1i(++
putchar; (' ")

for(i=0; 1 < nstars; 1i(++
putchar; ('*")



putchar ('\n; ('

*/
n (HoMep CTPOKM (
1 Koo,
2 ***._
3 *****.
4 * k Kk k Kk x %k
Bcero cTpok: LINES
UycJio 3Be3J0YeK B N-0M CTPOKEe: n*2 - 1
Uycyio npobesioB crnepenu (oB03HAUEHH TOUKONM) : LINES - n
Bce »TM umcia HDOACUMTHBAKLTCH C KAPTUHKU. . .
Vx Mel BymeMm nepemaeaTb B byHkumio drawOnelLine B Touke _BBHI3OBA, _
a He BHUMCJIATH B caMoM oGyHkumm. OyHKUMS IOJIS TOI'O UM 3aBelleHa,
UTOOB He BHUMCIATL Huuero KOHKPETHOI'O-
BCe IapaMeTpe ee nepeMmeHHBle, ¥ noJoxkHel [[EPEINABATHCSHA B Hee
M3 TOUKM BEI3ZOBA.
B xauecTBe IapaMeTpa B TOUKe BHIB3OBa MOXHO IIlepellaBaTh He
TOJIBKO BHAUeHUe IIepeMeHHOM, HO M 3HaudeHMe BHpaxXeHUsd,
TO €CTb QOPMYJIH.
/%
void main} ()
*/ OBBABRJIEHUE IEPEMEHHEX/ *
int LINES = 25; /* BCero CTpPOK.
3TO omnmMcaHMe IepeMeHHOMU
cpasy C ee MHMUMaIM3alMuen
/*
int nline; /* HOMep cTpokrm/*
*/ BHIIOJIHSAEMHE OIEPATOPH (IENACTBUSI/* (
for(nline=1; nline <= LINES; nline (++
drawOnelLine (LINES - nline, /* uucno mpobeyioB --> nspaces/*
nline*2 - 1 /* umcio 3Be3mouek --> nstars/*
7
{
06 c

*/TpeyTOJIbLHUK M3 3Besnouek/*
*/Tenepb TPeyTOJIBHUK HOJIKEH OBITH PaBHOOEOPEeHHBM/ *

#include
void drawOneline (int nspaces, int nstars} (
int 1i; /* HOMep neyvaTaeMol 3BEe3IOUKM, CUueTumk/*

*/ OH Xe - HOMep neuaTaeMoro npobejma/*

for(i=0; i < nspaces; 1i(++

putchar; (' ")
for(i=0; 1 < nstars; 1i(++
putchar; ('*")

putchar ('\n; ('

void main} ()
*/ OBBABRJIEHVE IIEPEMEHHHX/ *



*/
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/%
*/

.07

*/

int LINES = 25; /* BCero CTpOkK/*
int nline; /* HOMep CcTpoku/*

Ijig JyejloBeka €CTEeCTBEHHO cumuTaTb C 1.
IJig MaWMHEL Xe [IepBoe umciyo - 370 HYJIb.
[losTOMY LMKJII

for(nline=1; nline <= LINES; nline (++
CilenyeT 3amnmcaThb B BUIE

for(nline=0; nline < LINES; nline (++

OH TOXe BHIIOJHUTCA 25 pas, HO 3BHAUEHMEe I[epeMeHHOM-CueTulMKa
nline GymeT Ha KaxOoMW MUTepaLMM Ha 1 MeHbme. [I03TOMY HAIO
IIOMEHATH pacdeT NapaMeTpoB IJid QYyHKLUMM PUCOBAHUA.

n (HoMep CTPOKM (
*

* Kk K
* ok Kk x %

* k Kk k ok ok kx

Bcero cTpok :LINES
UycJio 3Be3J0YeK B N-0M CTPOKEe: n*2 + 1
Uycyio npobesioB crnepenu (oB03HAUEHH TOUKONM) : LINES - n - 1

BHITOJIHAEMHEE OIIEPATOPH (HEﬂCTBMﬂ/* (
for(nline=0; nline < LINES; nline (++
drawOneLine (LINES - nline - 1, nline*2 + 1; (

Tun nepeMeHHEX Oya XpaHeHuAa BYKB HaswBaeTcsH
char
oT cnoBa character. (
BykBel M300paxarnTCa B OOMHOUHBIX KabbUkax 'a' 'b.'+! !

Mpumep:
char letter;

letter = 'a;'
putchar (letter; (
letter = 'b;'
putchar (letter; (
letter = '\n;'
putchar (letter; (
CumBos '\n' obosHauaeT "HeBUOUMMYH OYyKBYy— "
Iepexon Ha HOBYI CTPOKy, new line.
ECTb HECKOJIbBKO TaKMUX CIeLUMaJIbHEX OYyKB, O HUX - I[I03Xe.

3aTo cpas’y cIejlaeM OTOBOPKY .
UToOH M300pasmUTh camy OYKBY\
crnenyeT ucnosib3osaTh'\\'

putchar ('\') ; VI
printf ("\"); OWMOOUHE .



Hamo: putchar ('\\'); printf; ("\\")

Iesio B TOM, UTO CUMBOJI \ HauMHaeT [NOCJeNOBaTeJIbHOCTL M3 JIBYX OYKB,
m3obpaxanmyx OIHY OykBYy, MHOTIa BBI3BBAKIYI CIELMAJIbHEE
OeMCTBMSA Ha DKpPaHe MM Ha [IPUHTEpE.

/%
*/
Uucyio menmrcsa Ha n, ecam OCTATOK oT nmejeHmsa ero Ha n paseH O,
TO €CTb eCJu
) X %$n) ==0
B UACTHOCTM, TaK MOXHO MNPOBEPATH UMCJia Ha YEeTHOCTH/HEUEeTHOCTH,
bepsa x%2.
OcTaTKM OT IOeJIeHMs 4YMcCila X Ha N
o0 0 1 2 ... n-1.
B cayuyae gpgeyieHMAa Ha 2 OCTATOK
0 COOTBETCTBYET UETHOMY X
1 COOTBETCTBYET HEUETHOMY X
/*
*/3amaua:
HapmucosaTe TpeyIToOJIbLHUK
M3 3BEe3I0YEeK B HEUEeTHBIX CTPOKax
M3 IJIOCUMKOB B UYEeTHHIX CTpPpOKax
K e e e *

PemeHye: MCIOJNb3YEM IIPEXHIKD NPOTPaMMYy,
nobaBmue B byHkumio drawOneline eme oOuMH apryMeHT - symbol-
KakKyM CUMBOJIOM PUCOBATb CTPOKY.

Jlajlee B OCHOBHOM LMKJIE MCIIOJIb3YyEM YCJIOBHEI OIIEPaTOp U
IPOBEPKY HOMEpa CTPOKM Ha UYETHOCTSH.

/*
#include

void drawOneLine (int nspaces, int nsymbols, char symbol} (
int 1i; /* cueTuux/*

for(i=0; i < nspaces; 1 (++
putchar; (' ")
for(i=0; i < nsymbols; i (++
putchar (symbol; (
putchar ('\n; ('

*/Mbl BelHECEM OOBABJIEHME 3TOM IEepeMeHHOM u3 byHKUMu,
cnenaB ee "myioBaybHoM", TO ecTb BMAMMOM BO BCEX QyHKUMAX.
/*
int LINES = 25; /* BCero crTpok/* .

void main} ()
*/ OBBABJIEHUE IIEPEMEHHHX/ *
int nline; /* HOMep CcTpoxm/*



*x/ BHITOJIHAEMHEE OIIEPATOPH (HEﬂCTBMﬂ/* (
for(nline=0; nline < LINES; nline} (++

if ((nline % 2) == 0) /* derHOE/* ?
drawOneLine (LINES - nline - 1, nline*2 + 1; ('+' ,
else drawOneLine (LINES - nline ,1 - nline*2 + 1; ('*' ,

{

{
.08 c

*/To e camoe, HO Telepb HYXHO elle M IedyaTaTb HOMEpP CTPOKMU.

/*
#include

* /Boobume-To riobalibHEHE [NepeMeHHHEe
NIPUHATO OOBABJATHL B CaMOM Hauajle (anja C OpoIrpaMMOM.

/*
int LINES = 25; /* BCero CTpPOkK/*

*/JobaBuUM K OYHKLUUM elle OIMH apTyMeHT, yKas3aTejlb - [NeUaTaTb Ju
HOMep CTpoku. HaszsoBeM ero drawLineNumber.
He BnammTe B 3abiyXIeHMe I10 aHajJioTuy C muMeHeM OYHKINVM drawOneLine! ()
B maHHOM cJilyyae - 53TO UMHA [IEPEMEHHOM - API'YMEHTA OYHKIUN .

Onepatrop if(x;..... (
PABOTAET TAKKVM OBPA3OM (Tak OH yCTpPOEH: (
B KauecCcTBe YyCJIOBMS OH IPMHMMAaET Lejioe uucjo (Tuna int. (

YcioBMe MCTMHHO, ecim X != 0,
M JIOXHO, ecJu X == 0.
BTopol moOaBJIEHHHM apl'yMeHT - CODOCTBEHHO HOMEP CTPOKM.

/*
void drawOneLine (int nspaces,
int nsymbols,
char symbol,
*/ a 7O MBI moBaBusu/*
int drawLineNumber,
int linenum

3o

int 1i; /* cuetrumk/*

if (drawLineNumber (

printf ("$d\t", linenum); /* Ges mnepeBoma CTPOKM/*
*/ Ha caMoM mejie 3TO yCJOoBMe OoJiee MHOJIHO HaIo BaNMCHBaTh KakK
if (drawLineNumber != 0 (

HO B A3bKe CM 3TO TO Xe camoe.

/*

*/TyT MBI CHOBa BUIMM HOBEIM CIeLMaJbHBII CHMMBOJI \t - TABYJIAIUA.
Becwk skpaH (mnm jamcT OyMaru) YCJOBHO MOIEJIEH
Ha KOJIOHKM WMPMHOM IO 8 INO3ULMMA.
[lpyMepHO TakK:
| \ \ \ \ | | | |
CuMBOJI Tad®yJsguuy BHIBEHBAET [I€PeX0ol M3 Tekyllel NO3ULUMM B Haudajlo clenyolel
KOJIOHKM . Hanpmmep

| | | \ \ | | | !



~ oTcrooa

n B 2TO MECTO

/*
for(i=0; i < nspaces; 1 (++
putchar; (' ")
for(i=0; i < nsymbols; i (++
putchar (symbol; (
putchar ('\n; ('

void main} ()

*/ OBBABRJIEHVE IIEPEMEHHHX/ *
int nline; /* HOMep CcTpoku/*
*/ BHIIOJIHAEMBEE OIIEPATOPH (ﬂEﬂCTBMﬂ/* (

for(nline=0; nline < LINES; nline} (++

if((nline % 2) == 0) /* uerHOE/* ?
drawOneLine (LINES - nline - 1, nline*2 + 1, '+',
else drawOneLine (LINES - nline - 1, nline*2 + 1, '*',
{
*/ A moueMy MMEHHO 1 MJIM MMEHHO 97

A BCe UuTO mnomnajo ,Jjuib O He 0.
MoxHo 3, 333, 666, -13445, wurn

Bomnpoc: uto OymeT, ecnm TyT Hamnmcarts 0°?

.09 c
* /Cnenypmasd 3amadya OyneT KacaTbCcd TOTO,
uyTOOB KaxOas CTPpOoKa TpeyTroJibHMKAa ledaTalachb

B BUIEe:

TyT HaM yXe NpPpUIOSTCS MOOMOMUMPOBATHL OGYHKLMI PUCOBAHUS CTPOKM.

/*
#include
int LINES = 25; /* BCero CTpOkK/*

void drawOneLine (int nspaces, int nsymbols} (
int i;

for(i=0; i < nspaces; 1 (++

putchar; (' ")
*/ B LMKJIe Mbl OyIeM NPpOBepATb Ha 4YeTHOCTb HOMEP
nedaTaeMoro CUMBOJIA .
/*
for(i=0; i < nsymbols; i} (++
if((1i % 2) == 0(
putchar; ('*")
else putchar; ('+'")

putchar ('\n; ('

1,

91

nline; (
nline; (



void main} ()
int nline; /* HOMep cTpokm/*

for(nline=0; nline < LINES; nline} (++
drawOneLine (LINES - nline - 1, nline*2 + 1; (
{

{
.10 c

*/3amauya HapucosaTh POMB:
*

* x K

* Kk k kK
* Kk

*

/*
#include
int LINES = 10; /* BCcero CTPOK B IMOJIOBMHe pomba/*

void drawOnelLine (int nspaces, int nsymbols} (
int i;

for(i=0; i < nspaces; 1 (++
putchar; (' ")

for(i=0; i < nsymbols; i (++
putchar; ('+")
putchar ('\n; ('

void main} ()
int nline; /* HOMep CcTpoku/*

for(nline=0; nline < LINES; nline (++
drawOneLine (LINES - nline - 1, nline*2 + 1; (

*/ MEl HApMCOBaJIM TPEeyIT'OJIbHUK.
Tenepb HaM HYXEH I[IePEeBEPHYTHIM TPEeyIT'OJIbHUK .
[umeM LUMKJI 10 yORIBAHMIO MHIEKCAa.
C DaHHOTO MeCTa HOMepa CTPOK OTCUMTEBAITCHA B OOpPaTHOM INOPAOKE:
or LINES-2 mo O
/%

for (nline=LINES-2; nline >= 0; nline(--
drawOneLine (LINES - nline - 1, nline*2 + 1; (
{
11 c
*/A Tenepb pucyeM poMO, MCIOJNL3YysS MaTeMaTuueckme Gopmysinr/*
#include
void draw(int nspaces, int nstars, char symbol} (
int i;

for(i=0; i < nspaces; 1 (++



putchar; (' ")
for(i=0; 1 < nstars; 1i(++

putchar (symbol; (
putchar ('\n; ('

void main} ()
int LINES = 21;
int MIDDLELINE = LINES/2 + 1; /* cepenuHa powmba/*
int nline;

for(nline=0; nline < MIDDLELINE; nline (++
draw (MIDDLELINE - nline -1, nline*2+1, 'A; ('

*/ YV crnenywomero umkiaa for () HeT mMHMLMAIM3ALUN
HauaJIbHOT'O SBHAUYEeHMs MHIOEKCAa.
HauanbhHoe nline HacienyeTcsa M3 NPemsOylEero LMKJIA,
TakMM, KaKMM OHO OCTAaJIoOCh I[IOCJIE €T'0 OKOHYAaHMUs, TO eCThb
paeHeM MIDDLELINE.

/*
for( ; nline < LINES; nline (++
draw(nline - MIDDLELINE + 1, (LINES - 1 - nline) * 2 + 1,
i12 * ARRAYS.txt*
MACCHBH
MaccuB - 3TO HECKOJIBKO MNPOHYMEPOBAHHHX INepPEeMEeHHEX,

ODBEOMHEHHEIX OOMMM MMEHEM.
Bce nepewmennble mMenT OIVH M TOT XE TUII.

PaccmoTrpumMm IIOJIKY ¢ N ammkamu,

OIyCTh MMS IIOJIKM - Var.

Torma KaxXIOeM HIUK-SJyerka MMEeeT UMMS
var [0 [
var [1]
var [N-1[

Hymepauma mmer c HYJIA.

/ var[0] / / var[1] / / var[2] / / var[N-1/ [

MaccuB OOBABIISETCS Tak:
int var[N; [
30ecb N - ero pasMep, YMCIIO fS4Yeek.

3TOo omnmcaHme kak Obl obbaBiigeT N NepeMeHHBEIX Tuna int ¢ mMeHaMmm
var [0] ... var[N-1; |

IV; ('



B omepaTopax mia obpameHus K N-omMy gammuky (rme 0 <= n < N(
MCIOJIb3YyEeTCHa MMSA AlrKa

var [n|[
Toe n - lLeJjioe 3HauveHue (MM BHaueHMe LeJIOM MepeMeHHOM,
VM LIeJIOUMCJIEHHOT'O BHPAaXeHMsd), "MHOeKC B Maccuse."
STa onepauus [] HaspBaeTca "mMHOeKcauus Maccusa."
Nupmexcaumsa - ecTb BHBOP omHOoro M3 N SmMKOB NPV HOMOIM YyKas3aHMS LEJIOTO HOMEpa.
var - MaccuB (N gueex (
n - BopaxeHue (dbopmyra), BeIaomas liejioe 3HaueHme B mHTepBaje 0..N-1
var [n] - B34T oOMH M3 BJIEMEHTOB MaccuBa. OIVH M3 BCeX.
n - HOMEp sAmMKa - HasHBaeTcs elle M "MHIOeKCOM" 3TOM NePEMEHHOM B
MacCCHUBe.
Mpumep:
int var[5]; /* 1/%*
var[0] = 2; /* 2/*
var[l] = 3 + var[0]; /* 3/%
var [2] = var[0] * var[1l]; /* 4/*
var[3] = (var([0] + 4) * varl[l]; /* 5/%*

printf ("var Tperve ects %$d\n", var([3; (I

B xome »TOoM IIPOI'PaMMEl 3JIEMEHTHEI MacCClrBa MEHAKNTCA TakKUM OGpaBOM:

var [0 [var [1] var [2] var [3] var [4 [

/* 1 */mycop My COp My COp My COp My COp
2 /* 2 */mycop My COP My COP My COP

5 2 /* 3 */mycop My COp My COp

10 5 2 /* 4 */mycop My COp

30 10 5 2 /* 5 */mycop

Kak BMIMM, KaxIbll olepaTop M3MeHsdeT Jjumb OIHY sgueliky MaccuBa 3a pas.

Maccue - HaboOp NepeMeHHBX, kOTOopele He VMEHOBAHH pasHBEIMM MMEHAMM,
Bpome var0O, varl, var2... ,

a [IPOHYMEPOBAHH mon OIHMM MMEHEM:

var[0], wvar[l], var([2... ,[

MHOmexc - uwacTb MMEHM [IEPEMEHHON.

Ha camomM pmersie mMHOexkcaumd - 3TO
(1 BHIOOP DBJIEMEHTa B MacCCHUBbe
(2 Cripaka OT INpMCBaMBAaHMI M B BHPAXEHMAX - e€lle M pa3bIMeHOBaHUuEe,
TO €CTb B3ATME BMECTO MMEHU IIepeMeHHOM - BHaYeHWUSd, B HeM XPaHAWeIoCcHd.

Eciy B I[IepeMeHHYI He ObBUIO 3aHeCeHO 3HaueHUue,

a MBI MCIIOJIBBYEM BTy IIepPeMeHHYI,

TO B Heu JjexuT MYCOP (noboe, HempelIckas’syeMoe 3HaueHue. (
printf ("var4 ecrts %d\n", var([4; ([

HariedyaTaeT BCe 4YTO YI'OIOHO.

[TosTOMy IepeMeHHBIE HaIOo BCera MHMLUMAIM3UPOBaATH



) IaBaTh MM HaudaJibHOe 3HaueHue. (

T'nobasnbHeIE IIepeMEeHHEIE aBTOMATUYECKNM MHUIIMAJIMIVPYITCA HYJIEM,
€CJIM MBI HEe 3allaJiM MHaude.

JIokaJIbHEIE TIE€PEMEHHEIE HE MHMUUMAIM3MPYTCS aBTOMATUUYECKM, M comepxaT MYCOP.

Maccueel HEJIBE3A npmceBamBaTh LEJMKOM, A3EK CM 3TOI'O HE yMEeT.

int al[5; [
int b[5; [

a = b; /* ommbra/*
TakXe HeJbE3:A NPMCBOUTL SBHAUEHME Ccpasy BCEM SJEeMeHTaM (ddYelkaM) MaccuBa:
a = 0; /* ommbra/*

He @JeJjlaeT TOrOo, UYTO HaMM OXMIOAJOChL, a gBJISgeTCs OmMOKOM.
Ina OBOHYyJIEHUS BCeX gUeek CJIeOyeT MCIOJIb30BATb LIUMKJI:

int i;

CBA3b MACCHBOB I LUKJIOB

BciiencTBMEe 3TOTO MACCHUBH INPUXOOUTCH KOMNMPOBATH (M MHMUMAIM3UPOBATH (
[IORJIEMEHTHO, B LMKJe nepebupas Bce (MM YacTb) SUYENKM MaccCHuBa.

B ImaHHOM CJlyyae MHIEKC LMKJa CJYXUT TakXe M MHIEKCOM B MacCCHUBE.
VHOoexkCH B MaccuBe mnyT c HVYIJIA.

[lpyMep MHMLMAJIMU3ALUA:
int index, arrayl[5; I

for (index=0; index < 5; index (++
array([index] = index * 2 + 1;

jZ0)78

int index, arrayl[5; [

index = 0;

while (index < 5} (
array[index] = index * 2 + 1;
index; ++

*/ B maccuee Bymer: { 1, 3, 5, 7, 9/* {



MHIOEKC
0Jid MaCCUBOB-—
HoMep "sgumka/sdeidku" B MacCUBE.
OJI9 LUMKJIOB—
HOMEpP NOBTOPEHMSA LMKJIa, CUETUUK.
Mel OOJIXHBI MBMEeHSTb ero CAMU.
OOBIUHO MACCHUMBH M LMKJIEI COBMEMAITCS TakK:
MHIOEKC LMKJa €CTb MHIEKC B MaCCUBE;
TO €CThb MHIOEKC LMKJIa MCIOJIb3yeTCd IJd nepebopa BCeX
DJIEMEHTOB MacCCHUBaA:
int al[N], i;
for(i=0; 1 < N; i (++

[TpumMmepEr :

int al5; [

Mpumep: umcna OmboHauum.
3amanTcad MaTeMaTUUeCKMMM QOopMyJiaMu :

fl1] =1
f[2] =1
f[n+2] = £[n+1] + f£n]

Bor mporpamma:

#include /* Marmuyeckasd cTpoka/*
#define N 20 /* CKOJIBKO IePBHIX YUCEJI NOCUMTAaTh/*

void main} ()
int fibs[N], index;

fibs[0] = 1; /* MHIOEKCH OTCUMTHEIBAKTCHA C Hyja/* 1!
fibs[1] = 1;
*/ TyT NOKa3aHO, YTO MHIEKC BJIEMEeHTa MacCuBa MOXET BHUMCIATbCA/*

for (index=2; index < N; index (++
fibs[index] = fibs[index-1] + fibs[index-2; [

*/ PacrieuaTka B OOpaTHOM Mopsanke/*
for(index = N-1; index >= 0; index(--
printf ("$d-oe uucno duboHauuu ecTb %$d\n,"
index+1, fibs[index; ([

31mecbk MBl BUIOMM HOBHIM IJig Hac omneparop #define
OH BazmaeT TekKCcTyalJibHy 3AMEHY cmosa N Ha cmnoro 20,



B IOaHHOM cCJiydae IIPpOCTO H4ABJISACb SKBUBAJIEHTOM
const int N = 20;

K HecuacTbi0 pasMep MacCUBa He MOXeT OBThb 3amJaH NP IIOMOIM [IePeMEeHHOM,

a BOT IpM [IOMOWM WMMeHM, omnpemesyienHoro B #define - moxer.
CTPOKHU
Crpoky ecThb MaccuBeH BYKB - Tuna char,

OKaHUMBaIMEeCcd ClelLcruMBoJioM \0

char string[20; [

string[0] = 'II;'
string[l] = 'p;'
string[2] = 'u;'
string[3] = 'B;'
string[4] = 'e;'
string[5] = 'o7;'
string[6] "\O; "'

printf ("$s\n", string; (
%s - dopmaTr mna neuvatm CTPOK.
Hukakue IpyTMe MacCCHBEL HE MOTYT OBITH HaleudaTaHH

LIEeJIMKOM OIHMM OIIEPaTOPOM.

char string[20; [

string[0] = 'II;'

string[1l] = 'p;'

string[2] = 'u;'

string[3] = 'B;'

string[4] = 'e;'

string[5] = 'o7;'

string[6] = '\n'; /* TlepeBOn CTPOKU - TOxe OykBa/*
string[7] "\o; '

printf ("%s", string; (

WM Oaxe IIPOCTO
printf (string; (
TaxkMe MaCCMBEL MOXHO 3alucaThb B BUIe CTPOokM OykB B""

char stringl[20] = "Ipueer\n;"

OcTaBumMecs HEMCIOJIb30BAHHEIMU CHMMBOJIHL MaccuBa oT string [8]mo string[19]
comepxat MYCOP.

[IOYUEMY IJIA CTPOK M3OEPEJIM CMMBOJI "IPM3HAK KOHIA?"

Crpoka - sT0 UACTH mMmaccupa OyYyKB.
B paz3HOe BpeMd UYMCIJO OyKB B CTPOKE MOXeT OBTh Pa3JIMUHEM,
Jaumb OBl He IIPEeBHIAJIO Pa3Mep MaccuBa (Torma CiydmMTcsa CcOOM MNPOIPaMME. (
3HauUUT, CJenyeT T'Oe-TO XPaHUThH TEeKyUyl IJIMHY CTPOKM (UMCJIO MCIOJb30BaHHEIX
CYMMBOJIOB) . ECTb TpM peumeHus:
(1)B oTmenbHOM IIepeMeHHOM. Ee cienyeT nepeliaBaThb BO BCe
byHkumm o00paboTKM OAaHHOM CTPOKM (MpMueM OHa MOXEeT M3MEeHSTBHCS. (



char str([32]; /* MaccuB nja CTPOKu/*
int slen; /* Oparb nepsele slen ©ykB B 3TOM Maccuee/*

func (str, &slen); /* IBA apryMeHTa mjia nepemaum OIHOM crpoxm/*
STOT MNOAXOH PaboTOoCIOCOBEeH, HO CTpoKa pas3buBaeTcsa Ha OBa
obbekTa: caM MAaCCUB U IEePEeMEeHHYI IJg er0 OJMHE. HeymoBHO.

(2) XpaHUTh Tekylyl OIVMHY B sJjemeHTe str [0, [

a 6ykBel - B str[l] ... wuro.
Inmoxo TeMm, uTo B str[0] MOXHO XpaHUTbL Jjumb uymcja or 0 mo 255,
¥ ecJiM CTpoKa OJMHHEee - TO TakKoM I[IOOXOI HEeIPUMEHMM.

(3)He xpaHuTb mnnamHy HUT'IE, a BBECTM CHMMBOJI-TIPM3HAK KOHIIA CTPOKM.
Teneprs B

func (str) ; /* OIVH apryMeHT - caMm Maccus/*

nepenaeTcsa TOJIBKO CaM MAaCCKMB, a eI'0 TekKylmasd IJIMHa MOXeT OBITb
OpM HYXIEe BHUMCJIEHa [IPM IIOMOUM HeKoey QyHKUMM, BpOoIe TaKOM:

int strlen(char s[]){ /* OYHKUUA OT Maccupa OyKB/*
int counter = 0 */ ; CUETUMK M ONHOBPEMEHHO MHIekc/*
while (s [counter] != '\0') /* MokKa He BCTPEeTWJICA NIPM3HAK KOHLA
TexcrTa/*
counter++; /* mocumTaTrb CHMMBOJI/*
return counter; /* CKOJIBKO CMMBOJIOB, OTJMUYHEIX OT '\0/* '

TyT HMKaAKMX OTPaHMUYEHMM HeT. JIMEeHHO 3TOT NOIOXOX M OvlJl m3bpaH
B a3bke CM, XOTHA B [IPUHILMIIE MOXHO CaMOMy I[IOJIb30OBATbLCH M IPYI'VIMU.
Ha camoMm pmeJjie B a3blke ecThb Takasa CTAHIAPTHAA dyHkumsa strlen) s (

) BaM He HaIO MNMCAaTh €e CcaMOMy, €e yXe Halmcaam 3a Bac. (

VHVIVAJIM3ALIVA TUIOBEAJIBHOI'O MACCHBA

Maccup, 3BalaHHBM BHEe KAKUX-JIMOO OYHKLMM, MOXHO MNPOMHMUMAJIMIUPOBATH
KOHCTAHTHBEIMM HauaJIbHEIMMY SHAUESHWSAMN &

int array[5] = { 12, 23, 34, 45, 56;{

"\NOo;{

]
E
g
<
"
®
g

char string[7]

Ecnmu pasmep Maccmpa ykasalH BOJIBIIE, uyeM MbBl NEepPedMCIIVMM 3JIEMEHTOB,
TO OCTaJIbHBIE BJIEMEHTH BalNoJIHATCA HyJaMu (oma int) wmmm '\0' nmsa char.

int arrayl[5] = { 12, 23, 34;/{

Ecay MBl IDepeuucyiyM OoJiblle 3JIEMEeHTOB, UeM II03BOJISeT pa3Mep MaccuBa-—
70 OymeT ommbKONM.

int a[5] = { 177, 255, 133;({

Onepauus MHIekcauum MaccuBa al]l maer:



l-He onpenejsieHo (ommOka: "MHOEKC 3a I'paHuler maccusa ("
177 0

255 1
133 2
0 3
0 4
S5He onpemesieHo (ommbxa (
13 * FUNCS.txt~*

KAK TIPOUMCXOINT BH30B OYHKINUNM

llycTs y Hac omnmcaHa oGyHKLUMS, BO3Bpallaplas lejloe 3HaueHUe.

*/ ONPEJEJIEHUE O®YHKIUMM func/* . ()
*/ T'nme func - ee mMa. HaszseaTh MBI €e MOXEM KaK HaM yIT'OIOHO/*

int func(int a, int b, int c}(
int x, vy;

return (Hekoe 3HaueHUe; (

3mecsh
a, b, c - apTyMeHTH OYHKLUMM (mapameTpsr (
X, VY - JIOKaJIbHEIE IIepeMeHHEEe

Touka BBEIBOBA - HaAXOOUTCH BHYTPM KAKOM-TO IOPyI'OM

byukumm, HanpuMmep OyHKLUMM main ()
main} ()
int zz, var;

var = 17;
zz = func (33, 77, var + 3) + 44;

Korma BHIIOJIHEHME MIPOTPaMMBl HOXOOUT IO CTPOKM
zz = func (33, 77, var + 3) + 44;

(1lllpomcxommuT BH30B OYHKIMM func ()

) a) STOT MNYHKT MBl YBUIOMM HIXE .
) b) Co3pmanTcs nepeMeHHHE C MMeHaMmus a, b, ¢, X, Vy;
) c) [lepeMeHHEIM-apTyMeHTaM [IPUCBAMBAOTCSA HAadaJIbHEIE 3HAUEHUS,

KOTOPEIE 6epch,q 3 TOUKM BEBEIZ3OBRA.
B Touke BEI3ORA IIepednciieH CIIMCOK (qepes 3an,qulo) BpraerMrZ
(dopmyd: (



func (Brpaxenvel, BrpaxeHMe2, BHpPaxeHme3 (
BEIUMCJIEHHEIE 3HAUEHUS STUX BHPAXEHMVM COOTBETCTBEHHO OYyIOyT

IPUCBOEHH
-1 oMy, 2-0OMy ¥ 3—-eMy apryMeHTaM (mapamMeTrpaMm) M3 ONpenesyieHUs

byHKLIMM :
int func(a, b, c){ /* a = HoMmep 1, b = 2, c = 3/*
[lepBHM NapaMeTp:
a = 33;
BTopoM HapaMeTp:
b =77;
TpeTuy napameTp:
c = var + 3;
TO €CTb, BHUMCJIAA,
c = 20;
JlokaJibHEIE I[IE€PEMEHHEIE X M Y COIepXaT HeOolIpeIeJIeHHBE 3HaYeHUSd,
TO e€CTb Mycop (MBI He MOXeM IpelncKa3aTb MX SBHAUEeHNd,

[I0Ka He [NPMCBOMM MM SBHEM O0pasoM Kakoe-Jnbo 3HaueHMe caMm. (

(2BrmnonHgeTcsa TEJO byHKUMM, TO €CTb BHUMCIIEHMS, 3alMCaHHbEEe BHYyTpu{ ... }
B omnpeneyseHur byHkuUmM. Hanpumep:

X =a + 7;

VI mapaMeTprl, M JIOKaJIbHEIE IIepeMeHHBle - 570 [I[EPEMEHHHE,
TO €CTb MX MOXHO M3MEHATH.

[Ipy »TOM HMKakmue rnepemMeHHble BHE 2Tol OyHKUMM He M3MEHSITCH.
) 06 sTOM elle pas3 Mno3xe. (

(3MMpomszBonuTrca BO3BPAT u3 QyHKUMUM.
return (Hexoe_ 3HaueHMe; (
HanpuMep, 2TO MOXeT OBITH

return(a + 2 * x; (

PaccMOTpMM, YTO [PU 3TOM MNPOUCXOIUT B TOUKE BHIBOBA:
zz = func (33, 77, var + 3) + 44;
(1) BrruepkupaeMm func(.....)

Zzz = XXXXXXX + 44;



(2) BrerumcigeMm 3HadeHue "Hekoe 3HadveHme" B oneparope return,
u Oepem KOIMIO 3TOro 3HaAUYEHUA.
[IycTp NOpM BEHUMUCIIEHMM TaM I[IOJyudMJIOCh 128.

(3) [loocTaBiageM 5TO BHAUEHME Ha MeCTO BrUepkHyTorTo func(..... )
Y Hac noJjiyuaerTcsd

zz = 128 + 44;

(4) ABTOMATUUYECKM YHMUTOXAITCS JjioKaJibHBIE [IEPEMEHHEE M apPIl'yMEeHTHE QYHKLIMN :
a - yBbuTo
b - yburo
c - ybuTo
X - ybuTo
y - yOuTo

Takux [NepeMeHHHX) ¥ KX 3HadeHwuit) OoJiblle HEeT B NpUpoIe.
(5) [IyHKT, KOTOPBIM MBI OOCYAMM I1O3XE.
(6) [lpomoJrkaeM BHEIUMCIIEHUE @
zz = 128 + 44;
Briuncmngerca B
zz = 172; /* omepaTop npucBamMBaHug/*

int funcl (int x} (

printf ("funcl: x=%d\n", x); /* 1/*
x = 77;

printf ("funcl: x=%d\n", x); /* 2/%
return x;

void main} ()
int var, y;

var = 111;
y = funcl(var/* @ */ 7 (

printf ("main: var=%d\n", var); /* 3/*

B maHHOM CJlydae B TOukKe @ Mbl IepelaeM B dyHkumio funcl ()
BHAUEHIE nepeMeHHOM var, paBHoe 111.

3TO BHAUMT, YTO IIPM BHBOBe OQYHKUMM OyIeT co3IaHa [IepeMeHHas X
¥ ey OyIeT NPUCBOEHO HauvaJibHOe 3HaueHue 111

x = 111;
[losTOMy MepBHM oneparop printf () Hanmeuartaer 111.
3aTeM Mbl M3MeHSeM BHaudeHMe I[epeMeHHOM X Ha 77.
Mel MeHsSeM IIepeMeHHYI X, HO He IepeMeHHyH0 var!!!

Vcnonb3oBap 3HAUEHME (ero kOmMio) M3 IEPEMEeHHOM var IJjisg X,
MBEl O TEePEeMEeHHOV var 3abbiM - OHa Hac He kacaeTrca (a Mel - ee. (



llosTOoMy BTOpOM omneparop printf () naneuaraer 77.
B IIepeMeHHOM Xe Vvar oCTaJloCb 3HadeHue 111,

YTO U [OONTBEPIUT HaM TpeTuy omnepartop printf,
KOTOPHM HaleuaTaeT 111.

BPEMEHHOE COKPHTHE I[MEPEMEHHEX

int funcl (int x) { Jx £.1/%
printf ("funcl: x=%d\n ,"x); /* £.2/%
X = 77; /* £.3/*
printf ("funcl: x=%d\n", x); /* £.4/*
return x; /* £.5/*
{
void main} ()
int x, vy; /* 1/%
x = 111; /* 2/%*
y = funcl (x); /* 3/%
printf ("main: x=%d y=%d\n", x, y); /* 4/*
{
A Temepb MHE UM [IEepPeMeHHY BHYTPM main(), u apryMeHT GyHKLUU
funcl () HazBamu omHMM M TeM xe uMeHeM. UTo BymeT?
BymeT TO Xe camoe, YTO B IpenbaylleM IPpUMEpPE.
B MoMeHT BEI30OBa dyHkumm funcl () OGymer coszmana HOBAS nepemeHHas

C MMeHeM X, a cTapasa (npexHsas) nepeMeHHasa M €e 3HaueHue OyIayT
BPEMEHHO CIIPATAHH (CKPBITH. (

MoxHO ObIO OB YTOUHMUTHL 3TU INepPEeMeHHHEe VMeHaMy QYHKIMI,
B KOTOPHIX OHM OIpeHeJIeHH :

main::x
u
funcl::x
) HO 2TO yXe KOHCTPYKUMM M3 a3bka Cu++, a He Cu. (

BEIMOJIHMM [IPOTPaMMy I[1O OIlepaTopaM:

/* 1 */|0OTBOOATCH MNEepeMeHHHEe main::x M main::y IS LEeJEIX 4YuCeli;
/* 2 */|main::x = 111;
/* 3 */|BusmpBaeTrca funcl (111; (
|
tm————— +
*/ | I S OrBomuTCcsa nepemenHas funcl::x co 3Hauenumem 111;
*/ | £.2 %/ [leuaTaeTrca 111 ws nepemenHom funcl::x;
|

JJIOKAJIBHAA ona oyHkumm funcl.

*/| E.3 %/ funcl::x = 77; (3T0 He main::x, a Opyras nepeMeHHas,
\
\ .llepeMeHHy® mMain::x M ceryac He BUOMM-—



| .0OHa "3BacJsoHeHa" MMeHeM HalleM JIOKaJIbHOM
.TI€PEMEHHOM .
\ .JllooTOMy MBI HE MOXEM €€ M3MEeHUTH. (

/| .4 *x/ MeuaTaer 77 m3 funcl::x;
| E.5 *x/ BosBpamaeT 3HaueHme funcl::x , TO ecTb 77.
\ .llepemenHas funcl::X YHMUTOXaeTCs.
| .
.Tenepb MBI CHOBa BO3BpalaeMcs B OGQyHKLUMO main, ()
\ .TOe uMsg X oDO3HAUAET IepeMeHHYIn main: :X
t—————— +
|
/* 3 %/|ly = 77;
/* 4 */|lleuaraerT 3HaueHmd main::x um main::y, To ecThb
111 lm 77.
3TOT MEexXaHM3M COKPHITMS MMEH II03BOJISeT NucaThb OyHkUmy main () u funcl ()

Pas3HEIM HOpoTpamMucTam, nozsojsias um HE 3ABOTUTHCA o ToMm, YTOOB MMeHa
JIOKAJIbHEIX IepeMeHHEX B OyHkumax HE COBIAIAJIN. IlycTe coOBIAOanT - XyXe He
OyneT, MexXaHU3M YIPATHBAHUA MMEH pa3pelnT KOHQJIMKT.

3aTO NPOTPaMMMCT MOXET MCIOJIb30BaTh JIOOOE I[OHpaBMBIIEECHA €My MMSA

B Ji0BOM OYHKUMM - XOTS OB M X, WM 1.

To xe caMmoe MNPOMCXOAOUT C JIOKAJIbHEIMM II€PEMEHHEIMY,
a He C apryMeHTaMy QYyHKLWN.

int funcl (int arg) { /* rnokasibHas nepemeHHag-napamerp funcl::arg/*
int x; /* JlokaJbHasd [NepeMeHHasd funcl::x/*
X = arg;
printf ("funcl: x=%d\n", x; (
x = 77;
printf ("funcl: x=%d\n", x; (
return x;

void main} ()
int x, vy; /* mepeMeHHBE main::x u main::y/*

X 111;
y = funcl(x; (

printf ("main: x=%d y=%d\n", x, v;(

IelicTByeT TOT X& CaMHlM MEexXaHV3M BPEMEHHOT'O COKPHEITUS MUMEHU X.
BoofBime xe, apryMeHTH OGYyHKUMM ¥ €& JIOKAJIbHBEE I[epeMeHHHES
OTNINYAITCSI TOJIBKO OIHMUM :

apryMeHTaM aBTOMAaTHMUECKU IPUCBaAUBATCSI

HayaJIbHEIE 3HAUEHMs, PAaBHHE SBHAUEHMUSIM COOTBETCTBYIUMX BEPAXESHUMN

B CIIMCKe

UMA_QYHKUMM (+ v vv feve ;o)
aprl apr2 apr3

B MeCTe BEI3OBAa Q)yHKLU/IM.

To ecTb



OIMCAHME OYHKIUN:

int f(int aprl, int apr2, int apr3} (
int nmepeml, mnepem2;

*/ NpoIoJIkeHre / *

{
BH3OB:
f (Bepaxenmel, BHpPaxeHMe2, BHPaxeHue3... (
TO B TEJIE ®YHKIMNM BHIIOJIHUTCH (B MOMEHT €€ BHB30OBa: (
april BEIPAXeHMel;

apr2 BEIPAXEHMUE?2 ;
apr3 = BHpPaxeHue3;

nepeMml
nepem2

MYyCOP;
MYyCOP;

*/ npomoJskeHme / *

HakoHell, CymecTByT NepeMeHHBe, KOTOpele obOwaBygaoTcsa BHE BCEX ©YHKHMﬂ,
¥ CYWEeCTBYyKRIME BCE BPEMS BHIIOJIHEHMS IPOI'PaMME
)a He TOJIbKO TO BpeMs, koI'la akTuBHa QyHKUMS, B KOTOPOM OHM CO3IAaHEH. (

JlokasipHEIE IepeMeHHEEe U apryMeHTe YHUUTOXAKTCH npm BEIXOIE

13 QyHkUMM. I'soOajibHEIE [IE€PEMEHHEE - HeT.
int x = 12; /* ::X - el MOXHO 3apaHee NPUCBOUTH KOHCTAHTY/*
int globvar; /* ::globvar/*
int £1} ()
int x; /* £1l::x/*
x = 77;
printf ("x=%d\n", x); /* 4/*

return x;

int £2} ()
printf ("x=%d\n", x); /* 5/*
return 0;

void main} ()

int x, vy; /* main::x/*

x = 111; /* 1/*
printf ("x=%d\n", x); /* 2/*
printf ("glob=%d\n", globvar) ; /* 3/%*

y = £1; ()



B maHHOM HOpMMepe Mbl BUOVM:
-BO-nepsBelx Mel BunuM OYHKINVM EE3 ITAPAMETPOB. 3T0 HOpMaJsibHas CUTyalLMd.
—-BO-BTOPHIX TYT MCHOJNb3yITCa TPV nepeMeHHBHEe C MMeHeMm "x."

Kax BHINOJIHAETCS IpoTpaMMma?

/* 1 */main::x = 111;
OTO JIOKAJIbHEM X, a He 1JjobaJibHBIM.
T'soBaJyIbHEIM X IIONpPEeXHeMy COHOepPXuT 12.

/* 2 */HamneuaTaeT 3HaueHMe [IepeMeHHOM main::x, To ecTs 111.
BuyTpu OyHKUMM main rsiofanbHas NepeMeHHas ::X
3aCJIOHEHA CBOEeM COOCTBEHHOM I[IEepeMeHHOM X.
B maunom ciyuae HET CIIOCOBA mofbparbca m3 main k rioBajibHOM
IIepeMeHHOM X, BTO BO3MOXHO TOJIbKO B fA3bKe CU++ IO MMEHU ::X

K nepemennom xe globvar y Hac ZmoCTyln eCThb.

/* 3 */leuaraer ::globvar. Mo oOHapyxmBaeMm, uUTO ee 3HaueHue 0.
B oTsnume OT TJIOBAJIbHEIX [EePEMEeHHBX,
KOTOpPHEIE M3HauvaJIbHO cozepxar MYCOP,
ryioBasnibHEIE MEepeMeHHBIE M3HAauaJIbHO COomepxaT 3HaueHue 0.

B paMOuky, NOOUEPKHYTH.

/* 4 */Npu BerzoBe f1()
nepemenHas f1l::
3aCJIOHIeT CcoBoM Kak
main: :x
TakKk u
H x

B maHHOM cilyuae HaneuaTaeTrca 77,
HO HM ::X HM main::x He OyIOyT M3MEHEHH OINepPaTopoOM X
910 mBMeHsaJylach fl::Xx

77.

/* 5 */lpwu Ber3oBe f2 () MCTOPUSA MHTEpecHee.
TyT HeT CBOoelM COOCTBEHHOM I[IePEeMEeHHOM X.
Ho kxakas nepeMeHHas [edaTaeTcs TyT-—
HE x WK
main: :x?

OTrBeT: ::X
TO eCcThb 12.

[lepeMeHHEIE HA3BAHHEL JIOKAJIBHEIMU €lle U [IOTOMY,
uro oHm HEBUIVIMEL B BH3BHBAEMHX ®YHKIMAX.

S7o OINPEINEJIEHVE JOKAJIBHEIX [IE€PEMEHHEBIX .
) [loaToMy He crpamyBanTe "nouemy?" IIo onpelnesieHU (

To ecTb, €CJIM MBI VMMEEM

funca}l ()
int vara;

... funcb();... /* BEBOB/*



70 M3 byHKumu funcb () me HE MMEEM JIOCTYIIA K IIEPEMEHHOM vara.

funcb} ()
int z;

z = vara + 1; /* ommbka,
vara HeusBecTHa BHyTpu funcb/* ()

Ecam, B cBowo ouepens, funcb() mwmswmraer funcc, ()
To u u3 funcc () nepemMeHHas vara HeBuOUMA.

OCTaHOBUTECH M OCO3HAMNTEe.

3TO OPaBUJIO CJIYXMT BCe TOM Xe LeJiM - pas3Hbee OyHKUUM

MOT'YT OBITH HAMNMCAaHB PABHBIMM IPOTPaAMMMCTaMM, KOTOPBE MOTYT
MCIIOJIE30BAaTE OOHM M Te Xe muMeHa nya PA3SHBIX nepeMeHHHX,

He 00ACh MX B3aMMOIlepecedeHU’d.

MHOXeCTBa MMEH, MCIIOJIb30OBAHHEIX B PABHBIX QYHKUMAX, HEe3aBUCHUMEBL
OpyD oT IOpyTra. VMeHa m3 omHoM OyHKUuM HUMKAK He oTHOCATCHA

K I[I€pEeMEHHEIM C TeMM Xe uMeHaMmum /3 OPYTOM dyHKLUMMK.

BepHemMcsa k naparpady KAK [IPOMCXOIUT BHZ3OB OYHKINN
¥ PacCMOTpMM OyHKT (a). Temepb OH MOXeT OBITH ONMCAH Kak

) a) JlokaJIbHEIE TIE€PEMEHHBEIE ¥V apTyMEeHTH BHBHBAIEV OYHKLUWY IeJalnTCs
HEeBUIMMBIMM .

A mpm BO3BpaTe M3 OQYHKLIUM:

(5) JlJokaJIbHEIE IIepeMeHHBle M apIT'yMEeHTH BhI3BEIBAUIEM QYHKLMM CHOBa IeJlaloTCsa
BUIVMEIMUA .

OIOHAKO ryiobaJsibHEIE [IE€PEMEHHBIE BUIVMBL U3 JIOBOM dyHKLMM,
MCKJII0Yasa CJlydal, KoT'ma rJiofaJjibHas I[epeMeHHas 3acJIOHEeHAa
OOHOMMEHHOM JIOKAJIbHOM IepPeMeHHOM HOaHHOM QYHKLMM.

BelBaloT QYyHKLMM, KOTOPBEIE HE BO3BpallaldT HMKAKOI'O BHAUYEHMS.
Takve oyHkLUMM oBozHauawTca void") nycremka. ("
Takue OGyHKUMM Haz3wBaiT eme I[IPOIEIYPAMA.

void func} ()
printf ("Ipueerux!\n; ("
return; /* BEepPHYTbCHS B BHBHBALIYD OYHKLMO/*

Takre OYHKLUMM BE3HBATCH palu "nobouHexXx sbdexToB, "
HaOpMUMep [NedYaTu CTPOUKM Ha SKPaH MM M3MEeHeHUs TJIoBaJIbHEX (M TOJBKO (
[IEPEMEHHEIX .

int glob;

void func (int a} (
glob += a;



OnepaTop return TyT HeoOsa3aTesyieH, OH ABTOMATUUECKM BHIIOJIHIETCSH
nepen InocjyienHeM CKOOKOM {

BLIZOB TakMx OYHKLUMM HE MOXEeT OHTbL MCIIOJbL30BAH
B OolepaTope MNPUCBaVBAHMUS:

main} ()
int z;

(R}
(R}
(R

z = func(7); /* ommbka, a 4uTO Mel NprcBamBaem/*

KOppPEeKTHEII BHBOB TAaKOB:
main} ()
func (7; (
[lpocTO BEI3OB UM BCEe.
3AUYEM OYHKUMN?
UTOOH BEIBBIBATH MX C PABHEIMM apryMeHTamu !
int resl, res2;

resl = func (12 * x * x + 177, 865, 'x; (!
res2 = func (432 * y + x, 123 * y - 12, 'z; (

KcraTtm, BBH 3aMeTMIIM, YTO CIMCOK (I)aK'I‘I/.[L.TeCKMX ImapamMeTpoB
cryleniyeT dJepes 3allATyIo;
n BI::Ipa)KeHI/HZ POBHO CTOJIBKO, CKOJIBKO IIapaMeTpoOB Yy (l)yHKLU/U/[?

OyHKUMS omnuceBaeT I[IOCJEINOBATELHOCTL IEUCTBUM,

KOTOPYK MOXHO BEIIIOJIHMTE MHOI'O pPas,

HO C Pa3HBIMM MCXOIOHBEIMM IIaHHBIMM (apI‘yMeH‘I‘aMM.(

B BmaBucuMOCTM OT IOIaHHBEIX OHa 6yneT BEIIaBaTb pPas3HBIE Pe3yJibTaThl,
HO BEHIIIOJIHASA OIOHM M Te Xe JIGVIC'I‘BMF.{.

B ToM TO M COCTOMT ee IMpeJIeCTh:
MBI He OyOJupyeM OIOMH KyCOK IpOT'pPaMMel MHOI'O pas,
a npocTo "BeHI3EBaeM" ero.

dyHkuma - adbcrpakumsa AJITOPUTMA, TO eCTb IIOCJEeIOBATEJIbHOCTM IEeVICTBUM.
Ee kOHKpeTu3aLMsa - BH3O0B QYHKUMM C yXe OIpeleJIeHHEIMM IlapaMeTpaMM.

OnepaTop return MOXeT HAXOIOMTHCS HE TOJBKO B KOHIE OQYHKIUM,

HO M B €e CepeanHe.

OH BHI3EIBAET HEMEOJIEHHOE IMPEeKpalleHMe Teja OYHKUMM M BO3BPAT BHAUEHUS
B TOUKY BHI30OBA.

int £ (int x} (

int y;

y = X + 4;

if(y > 10) return (x - 1; (
y *= 2;

return (x + y; (



PEKYPCVBHHE OYHKIVM. CTEK
PeKypCUBHOM HasbwBaeTcsa OGYHKLMS, BHBHBalmas cama cebs.

int factorial (int arg} (

if (arg == 1(

return 1; /* a/*
else

return arg * factorial (arg - 1); /* b/*

dTa dyHkumsa npu BeBOBe factorial (n) BHUMCIMT HOpPOU3BEIEHUE
n* (n-1) * ... * 3 * 2 * ]

HasplBaeMoe "bakTopmaJs umcia n."
B nmaHHOM QyHKUMM IIepeMeHHas arg OyneT oTBemeHa (a nocje m yHudToxeHa) MHOT'O PA3.

Tak uTo nepemenHas factorial::arg mosrxHa nonyuuThb eme M HOMEP BrIZOBa GyHKLINMM:
factorial::arg[ypoBeHb BE30Ba [

/l Ha KaxIoM HOBOM yPOBHE HOBad [epeMeHHasd CKPHBBAET BCe NpeIbaylme .
Taxk mnsa factorial (4) OBymer

e +
| \ factorial::arg[ 0 ot pas ] ecTb 4|
| | factorial::arg[ 1 =i pas | ecTts 3|
| | factorial::arg[ 2 ou pas ] ecTts 2|
| | factorial::arg[ 3 _wmi pas ] ecTts 1|
V- + o
BaTeM OOMOYyT BO3BPATH M3 QYyHKUMUN
B ittt +
A | /* b */ return 4 * 6 = 24|
*/ \ b */ return 3 * 2 6|
*/ \ b */ return 2 * 1 = 2|
*/ | | a */ return 1] ;
_________ + +________
Takas KOHCTPykLus HaseBaeTrcsa CTEK (stack. (
____________ + +________
IyCTOM CTEK
o +
I[losmoxrM B CTeK 3HauyeHMe a
———————————— + \ o
\ 4
o +
\ a | <--- BepumHa creka
o — +



*/

*/

—————————— +

b <--- BepumMHa CcTekKa
—————————— +

al
—————————— +

______ + +________
\

—————————— +

C <--- BeplurHa CTeKa
—————————— +

b|
—————————— +

al
—————————— +

AHAJIOTMUYHO, 3BHaueHMd "CHUMAKTCS CO cTeka" B obOpaTHOM HopsIke: C, b, a.

B kKaxIOeli MOMEHT BPEMEHM y CTeKa IOCTYIHO IJigd UTeHud (KONMPOBAHMA) WIIM
BEIOpPACEIBAHMSA TOJIBKO INAaHHOe, Haxonsaumeecd Ha BEPIMVHE creka.

Tak M B Halleyl PeKypCMBHOM OyHKUMuM nepemeHHas factorial::arg
BemeT cebd MMEHHO KakK CTeK (3TOT AIMK-CTEeK MMeeT MMs arg- (
oHa mmeeT OJHO mMs, HO pas3HEE 3HAaYEHMS B Pa3HHX Clydasx.
[lepemeHHBle, kOTOpPEIe ABTOMATUUECKNM BemyT cebd KakK CTEK,
BCTPEYAKTCHa TOJIBKO B (PEKYPCUBHEIX) (QYHKLUMSX.

CrTex - BTO YACTO BCTpedammascsa B IPOTPaMMUPOBAHMUM KOHCTPYKLMS.
Ecnu nomoBHOe NOBEIEHMEe HYXHO NPOI'paMMMCTY, OH IOJDKEH NPOMOIENIMPOBATH
CTek IpM [IOMOIM MacCUBa:

int stack[10; [
int in stack = 0; /* CKOJIBKO DJIEMEHTOB B CTeke/*

3aHeceHue BHAUEeHUS B CTek/*
void push (int x} (
stack[in stack] = x;
in stack;++

CHATEL 3HAUYEeHMe CcO cTeka/*

int pop} ()
if (in stack == 0} (
printf ("Crex nycr, ommbka.\n; ("
return (-1; (
in stack;--

return stack[in stack; [

OBbparuTe B HMMaHMe, uYTO HeT HyxHs CTVPATL (HanpmMep OOHYJIATH (

3HAaYEeHUA DJIEMEHTOB MaCCMBAa, BBIKMHYTEIX C BEPUMHE CTEeKa.

OHM HOpoCcTO OOJblIE HE MCIHOJB3YyTCS, JIMOO 3aTHUPAKTCHd HOBEM BHAUEHMEM IIPU
IOMEUEeHMMY Ha CTEeK HOBOI'O 3HaYeHMHA.

void main} ()
push (1; (
push (2; (
push (3; (

’
’



while (in_stack > 0} (

printf ("top=%d\n", pop; (()

CTEK U OYHKIUNM
ByneM paccMaTpuBaThb KaxIul BH30B QyHKLUMM KakK IIOMEUIEHME B CIelMaJlbHHM CTek

Bonpmworo "OJsoka MHOoOpMauuM , "BKJIOUAILETO B YaCTHOCTU
APTYMEHTH ¥ JIOKAJIbLHHE IIEPEMEHHHE BBI3BIBAEMOV QYHKLMN.

OnepaTtop return mus3

B kxauecTeBe npmMepa

BEIBBAHHOM QyHKLMM BHTaJIKMBaAaeT CO cTeka BECH TakoM OJIOK.

PacCMOTPMM TaKyl MNPOTPaMMy :

int x = 7; /* 1mnobanpHasa/*
int v = 333; /* mrnobanbHaa/*
int factorial (int n} (

int w; /* JMmHSA NepeMeHHas, TOJIbKO IJid NEeMOHCTPALMOHHHX LeJjen/*

w = n;

if(n == 1) return 1; /* #a/*

else return n * factorial)n-1); /* #b/*
{
void func} ()

int x; /* func::x/*

X = 777; /* #c/*

printf ("BesBana obynxumsa func () \n; ("
{
void main} ()

int vy = 12; /* main::y/*

int z;

*/ A/*

z = factorial (3); /* B/*

printf ("z=%d\n", z; (

func () ; /* C/*
{
BEIMIOJIHEHME MNPOTPAMME HAUHETCS C BHB3OBA OGyHKUMM main. ()
B Touke /* A/*

| B 3 T J 4 5l
\ \
________ + +________
|
| Z = Mycop]|
| y = 124-————————- t-————= +
main () | |x = 7 | v = 333

————— BT et e g

CTEK BH30BOB ®YHKINM T'JIOBAJIBHEE ITEPEMEHHHE

B KaxmOeli OAHHB MOMEHT BMIOVMEL [I€PEMEHHBIE, KOTOPHE HAXOIATCSH
a) Ha BepummHe (M TOJIBKO) CTEeKa BHSOBOB QYHKIIMM.



b) m HeBacJOHeHHBE MMM TJIOOAJILHEIE TEPEMEHHHE .
B maHHOM ciiyyae MBI CMOTpMM "cBepxy" M BUOMM:

main::z, main::y, ::x, ::V

________ + +________
|
| W = Mycop|
| n = 3|
| factorial (3| (
|
<——=]-+ | Tekymmii omnepaTop z = factorial (3; (
| Z = Mycop|
| y = 12+-———————- o +
main () | |x =7 | v = 333]
————— e
CTEK BH30BOB ®YHKHMﬂ TJIOBAJIBHHE ITEPEMEHHHE

HpM HOBOM B3IUJUIAIe BWIVIMEL.
factorial (3)::w, factorial(3)::n, 11X, v

CTanmM HEeBUIOMMEI :
main::z, main::y

Crpoka "Tekymul oIepaTop ..." ykasHBaeT MeCTO, C KOTOPOI'O HAaIO BO30OHOBUTLH
BEIIIOJIHEHME QYyHKLUMM, KOI'Ia ME BEPHEMCS B Hee.

Korpma BHIOJHEeHMe nporpaMMel B oyHkuum factorial (3) noMmeT IO TOUKM
# */b */ 6ymer BrIIONHATBECH return 3 * factorial (2. (
B mrTore OymeT BH3BaHa OGyHkumsa factorial (2. (

________ + +________
_________ |

| W = Mycop|

I n= 2]
| factorial (2| (
|
<-——|-+ | TeKkymMM olepaTop return 3 *
factorial (2; (

w = 3|
\ n = 3]

| factorial (3| (
| =====

<—-=—=]-+ \ Texyum omnepatop z = factorial (3; (
\ Z = MyCcop|
\ y = 12+-————————- t-———== +
main () | |x = 7 | v = 333]
————— T e et
CTEK BH30BOB @yHKHMﬁ TJIOBAJILHHE I[IEPEMEHHHE

Korpma BHIOJIHEHMe NpoTrpaMMiel B oyHkuum factorial (2) noMmeT mo ToOukM
# */b */ 6ymer BHIIONHATBCH return 2 * factorial (1. (
B mrTore OymeT BH3BaHa OGyHkumsa factorial (1. (



|
| w = mycop|
| n = 1|
factorial (1|
|
<——= |-+ \
factorial (1; (
| w o= 2]
| n = 2]

factorial (2|

<—-—=]-+
factorial (2; (

w = 3|
n = 3|
factorial (3|

N
|

TEeKyWM M OIlepaTop

TeKYIMI

TeKYIMI

omnepaTop

omnepaTop

return 2 *

return 3 *

zZ =

= 333

BarTem B factorial (1)

n ByzmeT npomsBomMTbCH return 1.

[Ipy return BouepkupaeTcsa OIVH Osyiok mMHbOOpMaLMM CO CTeKa BHEBOBOB

¥ BOBOOHOBJISETCSH BHIIOJIHEHME

"Tekymwero oneparopa'

crapmeit HOBOV BepuMHOM cTeka BHBOBOB.

3amMeTbTE,
3aBEPUMIINCE .

B Hux eme ECTb uTO cmesaTh:
U COOCTBEHHO BHIIOJIHMTBL CcaM return.

———————— +
|

<——— |-+ \

I w = 1]

\ n = 1|

| factorial (1|
|

<-—— |-+ \

factorial (1; (
\
\

|

w = 2|
n = 2|
factorial (2|

|
<-——|-+
factorial (2; (

w = 3|
n = 3|
factorial (3|

main ()

TeKyIUn

TeKyInn

TeKYyIU

TeKYUM

B GyHKLUMMU,
UTO B IAHHOM CUTyaLuuM BeI3BaHHbe dOyukiny factorial (m)

BEIUMCJIMTEL BHPAaXeHMe B return,
BrrumciieHns OyOyT NIPOIOJIKEHH .

omepaTop

omepaTop

omepaTop

omepaTop

BEIMOJIHEHME [POTPAMME IOMIET OO TOUkM /* #a/*

bynxumii,

ele He

return 1;

return 2 *

return 3 *

zZ =

= 333

factorial (3; (

factorial (3; (



HaumHaeTcs BHTAJKMBaHME (QYHKLMIM CO CTeKa M BHIIOJIHEHME OINEpaTOpOB return;

________ + +________
|
<——— |-+ \
| w o= 2]
| n= 2]
| factorial (2| (
|
<-—— |-+ \

factorial (2; (

w = 3|
n = 3|
factorial (3| (

<——=]-+ \ Tekyumii omnepaTop z = factorial (3; (
l Z My Cop |
| = 12+-——-————- o
main () | |x =7 | v = 333]
————— e
CTEK BH30BOB ®YHKHMI7[ TJIOBAJIBHHE ITEPEMEHHHE
________ + +________
| =====
<-—=|-+ \ TeKyuu onepaTop return 3 * 2;
\ w = 3]
\ n = 3]
| factorial (3| (
| =====
<———| -+ | Tekyumii omnepaTtop z = factorial (3; (
\ Z = MyCcop|
\ y = 124-—-——--———- t—————-
main () | |x =7 | v = 333]
————— B et e e b et &
CTEK BH30BOB ®YHKHMI7[ TJIOBAJIBHHE ITEPEMEHHHE
________ + +________
| = [
<-——|-+ | TeKyWMM oOllepaTop Z = 6;
A MYy COop |
\ y = 124-—-——-—-———- t—————-
main () | |x = 7 | v = 333
————— B et et i =
CTEK BH30BOB CDT\/HKLU/HX T'JIOBAJIBHHE ITEPEMEHHHEE
________ + +________
\
\ zZ = 6]
\ y = 124-———————- o
main () | |x = 7 | v = 333]
————— Bt e s s e =

TeKyuul onepartop return 2 * 1;

TeKyuul onepartop return 3 *

HaxkoHel,, B Touke /* C */ OymeT Bh3BaHa

oyukuma func. ()



PaccMmorpmMm TOuky /* #c */ B Hel.
________ + +________
|
| x = 777| ;
| func| i ()
|
<——=|-+ \ Tekymuit onepatTop func; ()
| z = 6|
| y = 124-———————- - +
main () | |x = 7 | v = 333]
————— o
CTEK BH30BOB @VHKHMﬁ TJIOBAJIBHHE ITEPEMEHHHEE
B maHHOM MEeCTe HaC MHTEepecyeT - KaKue I[epPEeMeHHBE BUIMMEL?
BunoumMer :
func::x = 777
H v = 333
N BCEe.
H X 3aCJIOHEH JIOKAaJIbHOM IIepPEeMeHHOM.

main::y, main::z HeBMOMME, Tak KaK HaXOOATCH
HE Ha BEpUMHE CTEeKa BBI3OBOB OYHKIUN

Muorme OQyHKLMM OOJiee €CTECTBEHHO BHPAaXalTCH Yepes PeKypCuo.
XO0Tsa, YacTO DTO MNPUBOOMUT K MS3JIMIIHMM BHUMCIIEHMSAM IO CPABHEHMIO C UTEepPalUsIMu
) TO eCcThb LMKJaMM) . BoT npuMmep - umcja odmuboHaudum.

int fibonacci (int n} (
if)n==1 || n==2) return 1;

*/ else/*

return fibonacci(n-1) + fibonacci (n-2; (
{
void main} ()
printf ("200e umcno ®mboHauum pasHo %d\n", fibonacci (20; ((

[IOCKOJIBKY TYyT OTCYTCTBYEeT MACCUB IOJiS 3allOMMHAHMUSA IIPOMEXYTOUHEIX
pPes3ysbTaToB, TO B3TOT MacCCHMB Ha CaMOM IeJjle HeSBHO MOIEeNMPYyeTCH
B BUIE JIOKAJIbHEIX [I€PEMEHHHIX BHYTPM CTeka BE3O0BOB QYHKLUM.
OOHaAKO BTOT CHIOCOD IIJIOX - B HEeM CJIMUIKOM MHOI'O INOBTOPSOUMXCS
nericTeuy. HoOaBMM OIepaTop IIedaTu - M IIOoCUMTaeM, CKOJIBKO pa3
Orlsia BeE3BaHa fibonacci (1? (

int called = 0

~e

int fibonacci (int n} (

if (n==1} (
called; ++
return 1;
{ else if (n==2(

return 1;

return fibonacci(n-1) + fibonacci (n-2; (
{
void main} ()
printf ("200e umcio dmbonauum paeHo %$d\n", fibonacci (20; ((



printf ("fibonacci (1) 6ruma BeI3Bana %d pasz\n", called; (

OHa Orblla BH3BaHa... 2584 pasza!
.14 c

* /PUCyeM XUTPYI I€OMEeTPUUECKYyHn Gurypy/*
#include

const int LINES = 15;

void draw(int nspaces, int nstars, char symbol} (
int i;

for(i=0; i < nspaces; 1 (++
putchar; (' ")

for(i=0; i < nstars; 1i(++
putchar (symbol; (

void main} ()
int nline, nsym;
char symbols[3]; /* MaccuB u3s Tpex OykB/*

symbols [0; "\\' = [
symbols[1] = 'o;'
symbols [2;'*' = [

for(nline=0; nline < LINES; nline} (++
for (nsym = 0; nsym < 3; nsym(++
draw(nline, nline, symbols[nsym; ([

*/ [lepexon Ha HOBYK CTPOKY BEHECEH
13 OYHKUMM B IJIABHBEIA LUKJII/*
putchar ('\n; ('
{

{
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*/3anaua:
HapMCOBaThL TabaMLy BuUIOa

KOT KOT KOT KOIIKa KOlIKa KOT
KOT KOT KomKa KomKa KOT. ..

I'me mpmeT nocnemoBaTEJIBHOCTD
KOT, KOT, KOT, KOIKa, KOIKa...
IIOBTOpPAKIaACAd MHOI'O pa3 M pacliojlaraeMad IIo 6 BBepeﬁ B CTPOKY.
/*

#include */ Marmueckas cTpoka/*

* /06baBJIeHMe TJIOOAJIbHEIX [IE€PEMEHHEX .

B maHHOM cJlyyae - KOHCTAaHT.
/*
int TOMCATS = 3; /* Tpu xora/*
int CATS = 2; /* mBe xowmkm/*
int ANIMALS PER_LINE = 6; /* mecTb 3Bepe’ B KaxIOoM CTpoke/*

int LINES = 25; /* UMCJO BHBOIOUMEX CTPOK/*



* /Uy HaM NOHAmoOMTCH ele OoIHa NepeMeHHasda - obllee UMcio 3Beperli.
Ee MBI BHUMCJIMM UYepes3 yXe 3alaHHHe, [I0O2TOMY TYyT Ml €e OOBABMM. . .
HO BHUMCJIMTL UTO-JIMOO MOXHO TOJIBKO BHYTPU OQyHKLUM.

B HameM cjydae - B OYHKUMM main. ()
/*
int ANIMALS; /* oflee umcio 3Bepen/*
int nth in line = 0; /* HOMep 3Bepsa B TeKyllel CcTpoke/*

*/3Ta nepeMeHHas HEe MOXeT OBThb JIOKAJIbHOM B GYHKLUMM, TaK Kak
* TOorma OHA YHUUTOXMUTCS IIPM BHXOIEe M3 QyHkUMM. Ham xe HeoOxommMmo,
* yrToOBl €e BHAUeHMEe COXPaHAJIOCh. [loaToMy IepeMeHHas - IJobajibHas.

/*

* /OYHKLUUA, KOTOpad CUMTaeT UYMCIIO 3BEepel B OIHOM CTPOKe
¥ MO0 HNEPEBOOUT CTPOKY, JMOO NepeBOIUT IIedaThb B
cyenyniyn KOJIOHKY (Tabynaumern. (

/*
void checkIfWeHaveToBreakLine} ()
nth in line++; /* Texymm HOMep 3Beps B CTPOKe (C enmHMusl/* (
if (nth in line == ANIMALS PER _LINE} (
*/ Ecyr cTpoka 3aloJjiHeHa 3BepbMu/*
putchar ('\n'") ; /* HOoBasa cTpoka/*
nth in line = 0; /* B HOBOM CTPOKEe HeT 3Bepen/*
{ else}
putchar ('\t") ; /* B clenypouyln KOJIOHKY/™*

void main} ()

int nanimal; /* HoMep 3Bepsa/*
int 1i; /* cuerumk/*
ANIMALS = ANIMALS PER LINE * LINES;

nanimal

0;
while (nanimal < ANIMALS} (

for(i=0; i < TOMCATS; i} (++
*/ Oneparop printf () sBwBommT CTPOKY CUMBOJIOB.
CTPOKA 3akJjioyaeTCs B IOBOMHBE KAaBBUKU
) He IyTaThb C OOMHOUHEIMM IJjig putchar. ()

/*
printf ("xoT; ("
nanimal++; /* mocumMTaTh elle ONHOTO 3Bepda/*
*/ ¥ OPOBEPUTL - He HaNOo JIM I[IeperTr Ha HOBY CTPOKy/* ?
checkIfWeHaveToBreakLine; ()
{
for(i=0; 1 < CATS; i} (++
printf ("xomka; ("
nanimal++; /* mocumMTaTh eme OOHOTO 3Bepsa/*
*/ M NPOBEPUTH - HE HaNo JIUM MEepelTV Ha HOBYK CTPOKYy/* ?
checkIfWeHaveToBreakLine; ()
{
{
*/ putchar ('\n/* ; ('
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*/

Ta xe 3amada, HO elle Hano IIedaTaTb HOMEp KaxXIor'o 3Bepd.
OrpaHmUuMMCAa NATBIO CTPOKaMU.

/*
#include /* Marmuyeckas cTpoka/*

int TOMCATS = 3; /* Tpu xora/*

int CATS = 2; /* nee komkwm/*

int ANIMALS PER_LINE = 6; /* mecTb 3Bepe’ B KaxIOoM CTpoke/*
int LINES = 5; /* UMCJO BHBOIOUMEX CTPOK/*

int ANIMALS; /* obmee uucio 3BEepen/*

int nth in line = 0 */ ;HOMEep 3Bepsa B TeKylel cTpoke/*

void checkIfWeHaveToBreakLine} ()
nth in line;++

*/
{

if (nth in

line == ANIMALS PER_LINE} (

putchar ('\n; ('
nth in line = 0;

else

printf ("\t\t/* @ */ ;"

OmMHOKMI omepaTop MoxeT oBoiTuck 6e3 {...} BOKpyT Hero/*

void main} ()
int nanimal;

*/

/*

int i;

ANIMALS =
nanimal

ANTIMALS PER LINE * LINES;
0;

while (nanimal < ANIMALS} (

for(i=0; i < TOMCATS; i} (++

dopmaT %d BEIBOOMT 3HAUYEHMEe II€peMeHHOM Tumna int

B BUIE TEeKCTOBOM CTPOKM.

Cama nepeMeHHas IOJIKHa OBITbL B CIMCKe I[ocJje ¢gopMmaTa
CIMCOK - D3TO IIE€PEUMCIJIEHME I[Ie€PEMEHHBIX Yepes 3alaTyo. (

[lepeMeHHEX WY Bepaxenust (bopmysr. (

IaBaviTe BEBOOMUTL 0 IBE Tadyngumy—-—
3TO MEeCTO oTMeueHO B byHkumm checkIfWeHaveToBreakLine ()
Kak.(@

Eme pas BHMMAaHME - OIOMH CHUMMBOJI MBI BEIBOOVMM Kak
putchar('a; ('
HeckoOJIBKO CHMMBOJIOB - Kak

printf ("abcdef; ("
OOMHOUHEIE KAaBBUKM - IJIS OOHOM OYKBEH.
IBOMHEIE KaBBEUYKM - IOJIS HECKOJbKUX.
printf ("kor%d", nanimal; (

nanimal; ++

checkIfWeHaveToBreakLine; ()



for(i=0; 1 < CATS; i} (++
printf ("komka%d", nanimal; (
nanimal; ++

checkIfWeHaveToBreakLine; ()

e
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*/3amava: HaleuvaTaTbh KOPHM M3 umces orT 1 mo 100.
Horasa mHbOpMauma:

HaM noHamoBMTCS HOBHIA TUI HOAHHEX - HOEVCTBUTEJILHHE UUCJIA.
3TO umMcia, ¥uMenmMe IPOOHYI YacThb (rnocjie TOuKM. (

Kak MBI yXe 3HaeMm, LeJiEle - 3TO int.
OykKkBa - B®TO char.
OercTBUTEeNIbHOe uMucjio - 3To double.

) ectp eme cyoBo float, HO WM NOJMBE30BATHCS HE PEeKOMEHOyeTCs. (

19 BEIUMCIIEHMS KOPHS MCIIOJb3YyeTCS MTEPAalMOHHEI aJIloOpPUTM ['epoHa.
d = KOpPEeHb U3 X;

qlo] 1= X;
gln+1] 1/2 * ( glnl + x/qgln; ( [

TJlaBHOE TyT He BIAacCTh B oumbKy, He KJIOHYTb Ha [n] u He
3aBeCTM MaccuB. HaMm He HYXHB Pes3yJibTaThl KaxIoy MTepalunu,
HaM HYXeH TOJIbKO KOHEUHHIM OTBeT. I[loaToMy HaM OyImeT BIIOJIHE
nocraTrounHo OIHOM, HO MBMeHSOmENMCS B LMKIE, sSdueliku q.

/*

#include

*/Eme omHO HOBOE KJIUeBOEe CJIOBO - const. Obo3HavaeT KOHCTAHTEH.
B oTimume OT IIepeMeHHBEIX, TaKMe MMeHa HeJlb39 MBMEHAThH.
To ecThb, ecJau T'Oe-TO IOTOM HOonpoBoBaTh HanmcaTs epsilon; ... =
TO 3TO OymeT OummMOKOM.

/%

const double epsilon = 0.0000001; /* TOYHOCTB BBIUMCJIIEHMI/*

* /OYHKIUMA BEUMCIIEHUA MOIYJIA ducja/*
double doubleabs (double x} (
if(x < 0) return -x;
else return Xx;

* /OYHKUUA BBHUMCJIEHUS KBAOPATHOTO KOPHA/*
double sgrt (double x} (

double sqg = x;

*/ Takasa KOHCTPYKLUMSA €CTb [IPOCTO CKJIeMKa IBYX CTPOK:
double sqg;
sq = X;
HaseiBaeTcsas 3TO "oOOBABJIEHME NepeMeHHOM C MHuMuuanmusauuen.'"

/*

while (doubleabs (sg*sq - x) >= epsilon} (



sq = 0.5 * (sq + x/sq; (
return sqg;
void main} ()
int n;
for(n=1; n <= 100; n(++

printf ("sgrt (%d)=%1f\n,"
n, sqgrt ( (double) n(

*/
3neck B omepatope printf () Mel meuaTaem [IBA BHpPaXeHUS.
®OPMAT SHAUEHVE
% d -- n
% 1f -- sqgrt ( (double) n(
o dopmMaTy %d meuvaTawnTCcsa BHaueHMsa Tuna int.
IIo dpopmMaTy %C mnedaTanTCcsa sBHadeHusa Tuna char.
[lo dopmaTy %1f (mnm %g) neuarawoTcsa 3HauveHmsa Tuna double.
Uro 3HaumMT "HalneuyaTaTb 3HAUYEHMEe BHPaxXeHus sqrt (xxx? " (
3TO BHAUUT:
- BEI3BATL OQYyHKUMIO SQrt () C apryMeHTOM, PaBHEM XXX;
- BEIUMCJIUTE €€;
- BOB3BpAlIEHHOE €l 3HaueHMe HaleuvaTaTbk no d¢opmaty %$1f,
TO eCTb Kak IeMCTBUTEJIbHOE UYMCJIO.
3aMeTbpTe, YTO TYT BO3BpallaeMoe 3HadeHue HE npuceamBaeTcsd
HMKAKOM IIepeMeHHOM, Mbl He cofupaeMcs eI'0 XPaHUTH.
Touno Tak xe, KakK B olepaTope X = 12 + 34;
12 ¥ 34 He XPaHATCS HUM B KaKUX [NEepPeMeHHHX,

a omnepaTop
printf ("$d\n", 12; (

nedvaraetT 4YMCJIO 12, a He NepeMeHHYD.

ToOuHO Tak Xe, KaK MOXHO MMCaThb

double z;

z = sqgrt(12) + sqgrt(23; (
TIle 3HAYeHMEe, BHUMCIIEHHOe Kaxnou odyHkumer, HE xpaHuTCH
B CBOE€M COOCTBEHHOM IIe€peMeHHOM (Takasd IepeMeHHas Ha CaMoM
Iejle CymecTByeT B KOMIIBIOTEpe, HO NPOTPaMMMCTy OHa He
HYXHAa ¥ HEeOOCTyIHa. (
Wnn

z = sqrt( sqgrt(81; ((

) KOpPeHb M3 KOpHA M3 81l --> macT 3 (



Hamee, uTO oO3HauvaeT KOHCcTpykumsa (double) n?
dyukuusa sqrt () Tpebyer apryMmeHTa THna double.
Mel xe mnpemjiaraeM ey LeJBl apTyMeHT

int n;

Lesitle ¥ OeMCTBUTEJIbHBEIE UMCJla [NpelCTaBJIeHEl B IIaMATU
MamuHel [10-PA3SHOMY,
IO TOMY UMCJia

12 128 12.0 xpaHarca B namaTtu [10-PA3HOMY.

MaumHa yMeeT NpeoOpa30BHBATL LeJHe UKcja B LOEeMCTBUTEJILHBE
¥ HaoOOopOoT, HaIo TOJIBKO CKa3aTb €M 00 3TOoM.

OnepaTop (double) x

HaswBaeTCcsa '"npmBelneHme Tuna k double."

3amMeTuM, UYTO YacTo npeo@paBOBaHme TUIIa
BEIIIOJIHAETCA aBTOMaTUUECKU.

Tak, HampmuMmep, OpM CJOoXeHuM int m double
int aBToMaTuuecku npmuBomurTcsa k double, m pesymnbTaT
muMeeT Tun double.

int varl;
double var2, var3;

varl = 2;
var2 = 2.0;
var3d = varl + var2;

yTO O3HauvaeT Ha CaMOM [ejie
var3 = (double) varl + var2;
var3 craHeT paBHO 4.0

Bosee Toro, k npuMmepy Tun char - sto Toxe LEJIHE UMCJIA M3 MHTepBaJa
.255...0 Kaxmas OykBa mMmeeT kom oT 0 mo 255.

/*
718 * POINTERS. txt*
YKA3ATEJIN
void f (int x} (
X = 7;
{
main} ()
int y = 17;
£y (
printf ("y=%d\n", vy); /* meuaraer: y=17/*%

B aprymeHTe X nepenaTrca KOIMA 3HauveHusa vy,
IO2TOMy X=7; HEe UM3MeHsSeT 3HaudeHus y.

Kak Bce ke cpmejlaTh, 4YTOOB BHI3EIBaeMas QYyHKUMA
MOTJIa M3MEHATH 3HaueHMe I[IePEeMEHHOM?



OrbpocuM nOBa crnocoba:

- oOBABJIEHME Y KaK IJIoDaJIbHOM
) MHOT'O IJIODAJIbHEIX I[I€PEeMEeHHBIX - IIJIOXOM CTUMIb, (

- y=E(y: (
) a 4uTo ecnm Hano maMeHuThb MHOT'O nepeMeHHBIX?
return, kK HeCYacCTb, MOXET BEPHYTH JIMIIb OINHO 3HadeHMUe. (

Jlcnoyp3yeTCcsda HOBAd IOJI9 HAC KOHCTPpykUuma: YKABATEJL.

pumep (@)
void f (int *ptr) /* #2/*
* ptr = 7; /* #3/%*
{
main} ()
int y=17;
f(&y); /* #1/*
printf ("y=%d\n", vy); /* neuaraer: y=7/%*

Hy xakx, Hamwmy TpM OTAMUMA OT MCXOIOHOI'O TekcTa?

Mel BBOIOMM IBE HOBHE KOHCTPYKLIVNM :

& v "ykaszaTesb Ha I[NepeMeHHYKn y" uin
ampec nepeMeHHoOM y"

* ptr O3HauvaeT "pa3bpMeHOBaHMe ykKasareynd ptr"
) nompobHee - mo3xe (
int *ptr; O3HauaeT OOBABJIEHME IepeMeHHOM ptr,

KOTOpas MOXeT comepxaTb B cebe
yKaszaTejlb Ha IIepeMeHHY,
XpaHgmyn int-umcio.

g Hadvajia OoNpenesyM, dYTO TakKoe yKasaTelb.

int varl, var2, z */ ; LeJIOUMCJIEHHBE TepeMeHHbe/ *

int *pointer; /* ykKasaTejsib Ha LEeJIOUMCIIEHHYI [NepeMeHHYW/*
varl = 12;

var2 = 43;

pointer = &varl;

Mer OymeM m300paxaThk ykazaTesnb B Bume CTPEJIKIU;
3TO XOPOWMM MNPMEM M IPM NPAKTUUECKOM MNPOT'PaMMUPOBAHUM .

/ pointer/
S/
| 3HaueHMe | [lepemMeHHas, XpaHAmAs yKasaTeJb
| ecTb | (ampec mpyToi mepeMeHHOM (
I
varl |

— — 2 —



& | varl - caM ykKasaTeJyib Ha varl-
" | CTpejika, yKasepakllas Ha IepeMeHHyo varl."

\% OHa obo3HauaeTcsa &varl
/ varl/
S/
od| Ij 3HaueHue |
| ecTh |
| 12 |

TaxuMm obpasoMm, YKABATEJIE - sTOo "cTpejka, yKasbHBawollas Ha HeKMM AlMK-IIepeMeHHYyl."
HauaJjio 3TOM CTPEeJIKM MOXHO (B CBOK0 OUepenb) XPaHMTb B KAKOMW-HMOYIb I[I€PEMEHHOM.

llpy 3TOM, €CHIM CTpeJjika yKashBaeT Ha [IepeMeHHyKn Tuna int,
TO TUII [EPEeMEeHHOM, XPaHdmel Hayajio CTPEeJIKM, eCTb int*

Ecnu Tuna char, To Ttun - char*

AJIPEC (ykazaTejib Ha) MOXHO B3SThb TOJIBKO OT IEPEeMEeHHOM WM BJIeMEeHTa MacCuBa,
HO HE OT BHPAXEHUHI.

int x;
int arr([5; [

3aKOHHO &X cTpejsika Ha gmmk "x"
& arr [3] cTpeska Ha aummk "arr [3" [
Hes3akKoOHHO &(2+2) TYyT HET MMEeHOBAHHOTO "gmmka,"

Ha KOTOPHIM YyKas3EIBAET CTPeJKa,
oa ¥ BOOOIEe dmMKa HeT.

UCIIOJIb3OBAHUE YKABATEJEN
YkazaTenu HECKOJIBKO pasiIndyHo BenyT cebsa CJIEBA m CIIPABA
OT oIepaTopa NpMCBaMBaHMA.
Hac umHTepecyeT HOBas olepalud, IPUMEHAeMasd TOJIbKO K yKa3aTeJlaM:
* pointer

CIIPABA oT HnpucCBamMBaHUM M B QopMyJiax

*pointer o3HauaeT
" B34Th 3HAUEHME IepeMeHHOM (Jiexamee B dmmke, (
Ha KOTOPYK YyKasbBaeT ykKasaTelb,
XpaHAmMMCsS B [epeMeHHOM pointer."
B HameMm npmMmepe - 3TO dmcJo 12.
To ecTh *pointer osHauaeT "HPOMTM IO CTPEJIKE M B3ATH yKaspBaemoe e 3HAUEHUE."

printf ("$d\n", *pointer; (

lleuaTaeTr 12;

~e

z = *pointer; /* paBHOLEHHO z = 12/%
*pointer + 66; /* PaBHOLEHHO Z = 12 + 66/%*

N
]

~.



3acTaBMM TENEepb yKasaTeJb yKasbBaTbhb Ha OPYTYyD [IEePEMEHHYIO
) MHaue TOBOpPsA, "IPMUCBOMM yKa3aTeJllo alpec IOpyToy nepeMeHHOM ("

pointer = &var2;

/ pointer/
_/ /_

| |
& var2 |

| |

| |

|

&| var?2

|

v

/ var2/
_/ /_

| |

| 43 |

| |

| |
llocse 3TOTO z = *pointer;
O3HadaeT zZ = 43;

TakuM 00paz30M, KOHCTPYKLMSA

z = *pointer;
o3HaUaeT
z = *(&var2; (
o3HaUaeT
Z = var2;

To ecTp * M & B3amMmHO CTUPAKTCH.

CJIEBA oT npmceamMpBaHuUA. ..

* pointer = 123;
O3HauaeT "MOJIOXUTEL BHAUeHMe npaBoi yactu (T.e. 123 (
B INepeMeHHyW (Amyk), Ha KOTOPHI yKas3bEBaeT yKa3aTelb,

XpaHAmMMcsS B NepeMeHHOM pointer."
[IpOMTKM [O CTPEJNKEe M IIOJOXMTH BHAaUeHMEe B yKas3bBaeMyl IEePEMEHHYI.
B maHHOM cJydae *pointer oBosHauaeT

He 3HAUEHUE yka3bBaeMoM IIepeMeHHOM,
a CAMY YKa3EBaEMyK [NEPEMEHHYD.

/ pointer/
S/



MMonmoxmuTe Tyma 123

\%
/ var2/
_/ /_
| |
| 123 |
| |
| |
pointer = &var2;
* pointer = 123;
o3HauaeT
&) * var2) = 123;
o3HauaeT

var2 = 123;
To ecTp cHOBa * m & Bz3amMHO CTUPAKNT npyr nopyra.
EuT npumep:
* pointer = *pointer + 66;
W
* pointer += 66;
BepHeMmca k npmMepy c obyHkumen (@) . Kak on paboraetT?
B crpoke /* #1/*
Mer BRIBEIBAaeM oyukumio f (), nepemaBas B Hee
YKABATEJIL Ha nepemMeHHyo y ("azmpec nepeMeHHOM y. ("
B cTpoke /* #2/*
OTBOOMUTCS JIOKAJIbHAas IepeMeHHas C ¥MeHeM ptr,
KOTOpas B KaueCTBEe HAYaJIbHOTO BHAUYEHUS
IoJIlydyaeT 3HadeHMe [NepPBOTO0 apryMeHTa QYHKLUMM B TOUYKE BEI3OBa-—
TO ecTe YKABATEJID Ha y.
B cTpoke /* #3/*
Mel BMIOVM
* ptr = 7;
YTO CJIeDyeT PacCMaTpMBAThL Kak

&) * y) = 7; TouHee * (&main::y)=7;

TO €CTb Kak



y = 7; TouHee main::y=7;
UTO M XOTeJIOCh.

[Ipy >TOM OTMETMM, YTO camo uMsa "y" B5TOM HepeMeHHOM
BHyTpu obyukumm f () HEBUIOVMMO m HEM3BECTHO!

[IPVIMEP: oOMeH 3HAUeHUM OBYX IIePEMEHHHIX .

void main} ()
int x, vy,
int temporary; /* BcmomoraresibHad NepeMeHHas/*
X=1; y=2;

temporary=x; x=y; y=temporary;
printf ("x=%d y=%d\n", x, Vv); /* TleuaTaer x=2 y=1/%*

Ternepe TO Xe C MCIOJBb30BaHMEM aIpecoB U ykaszaTeJyel:

void swap (int *a, int *b} (
int tmp;

tmp = *a; *a = *b; *b = tmp;
void main} ()

int x, vy,

x=1; yv = 2;

swap (&x, &y; (
printf ("x=%d y=%d\n", x, y;(

EuT npumep:

int x;
int *ptrl, *ptr2;

ptrl = &x; ptr2 = &x;

* ptrl = 77;
printf ("$d\n", *ptr2); /* Teuaraer 77/*

To ecTb Ha OnHYy HnepeMeHHyl MOI'YT yKas3bBaTb HECKOJIBKO yKaszsaTeJeW.

EmT npuMmep:
int x;
int *ptrl; /* He umMHUUMaIU3UpPOBaHa/*

X = *ptrl;
B ptrl HeT ykaszaTesd HM Ha 4YTO, TaM e€CTb MyCOp.

Ykasaresb ykKaspBaeT "B Hukyma'" (nanbuem B HebBo. (
Ckxopee Bcero npomzomaTT cbObom B paboTe HNPOTPaAMMH .



MopaJib: BCETIA MHMUMaANM3UPYM IIepeMeHHble, yKasaTeJM B TOM uucCJe.
MACCHBH

Azeik Cu paboTaeT C MMEHaMM MacCCHMBOB ClelMaJIbHBEIM O0pa30M.
ma maccupa "a" nonsa

int al5; [
ABJISETCS Ha CaMOM Iejle yKasaTeJleM Ha eT'0 HYJIeBOM SJIEMEHT.

To ecThb y HAC eCThb IepeMeHHHEe (SmmKu (
C UVMeHaMu

alo] all] C.. alda.|[

[lpy ®TOM cCaMO ¥MMS a IIPM €TI0 MCIOJIb30BaHMM B IpoTpaMMme o3HaudaeT &al[0[

a
|
|
|
\
alo0] all] al2] a[3] al4l]
| | \ \ \ |
| | \ \ \ |
| | \ \ \ |
I[TosToMy
int al5; [
*x/ lepemaTrcsa He KOIMA camoro maccuBa, a konmsa YKA3SATEJS Ha ero Hadalo
/*
void f (int *a){ /* miu £ (int al[l), 4YTo ecTb paBHOLIEHHAS 3anuch
/*
printf ("$d\n", all; ([
alz2] = 7;
{
main} ()
alll = 777;
f(a); /* apryMeHT - Maccus/*
printf ("$d\n", al2; ([
{
BrsoB f(a); cmeslaeT MMEHHO OXMIAEMbBE BEllM.

B sTOM HpMMepe ME BMIVMM IBa [IpaBuMia:

MIPABUJIO 1:
[Ipy nepemadve B GYyHKUMIO VMMEHM MaCCUBa
B apryMeHT OQYyHKUIMM KONMPYyeTCs He BeCb Maccup (xmpHOBaTO OymeT, (
a ykasaTeJsib Ha ero 0-0M BJIEMEeHT.

[IPABMIJIO 2:
YKasaTeJlb Ha HadaJiIoO MaccCuBa
MOXHO mHIeKCHMpOBaTh KaK CaM MaCCUB.



5TO BTOpas omepaums, IOMMMO *pointer,
npMMeHMMas K ykasaTejsaMm: pointer[n. |

BToOpoe MmpaBuMJIO BJieUyeT 3a COOOM pan CIEeOCTBUMA.

int al[5]; /* Maccus/*
int *ptr; /* ykasarejibHasa NepeMeHHasa/*
ptr = a; /* B3akoHHO, oO3HauaeT ptr = &al[0/* ;|
Tenepb
ptrlo]l = 3; /* osHauaer al[0] = 3/%* ;
ptrll]l = 5; /* osHauaer al[l] = 5/% ;
Bojee Toro. Bo3bmMeM Tenepsb
ptr = &al2; [
alo] all] al2] al3] al4]
| | l \ \ \
al | ! \ \ \
| | ! \ \ \
e | ! \
ptr| | l
1- 2- ptr[0] ptr[l] ptri2]
Mel xak Obl "mpuyoxmuym" K mMaccuBy al]l maccusB ptr. []
B xoTopom
ptr[0] ecTs al2]
ptr[l] ecTs al3f
ptr[2] ecTs al4]
ptr[3] HaXOOMTCHA 3a KOHLOM Maccuea all]l, MYCOP

Bojee Toro, ImomnycTmMBEl OTpPMLIATEJILHEE VHIOEKCH !

ptr[-1] ecTs allf

ptr[-2] ecTs alof

ptr[-3] HaxoOOUTCs Iepen HadajioM MaccuBa al]l, MYCOP
JTak: MHOEKCHMPOBATb MOXHO J Maccubh JM ykaszaTenum.
KcraTtu, njas mMmeHM Maccuba all

*

a o3HauvaeT TO Xe camoe, uTo um al0. [

3170 obpaTHOEe CJIENCTBME M3 CXOXEeCTM MACCMBOB U yKasaTeJlel.
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*/3amauva: HanmMcaTb GYyHKUMIO MHBEPTUPOBAHUSA MMOPSIKA CUMBOJIOB
B MaccuBe char.
ABCD--->DCBA
B pelmeHMM MOXHO MCIIOJIB30BATH PEKYPCUO.

/*

*/Mul NpUBEIEM PEeKyPCHMBHOE I HepPeKypCUBHOE pelleHMS
#include

(nBa BapmaHTa/*



* /CHauajyia - HECKOJIbKO CJYXEeOHHX QyHKLMI/*

* /OYHKINA IIONCUETA IJIMHE CTPOKU.
Kak yxe OOBACHAJIOCH, CTPOKa TEeKCTa - 3TO Maccue char,
B KOHILIE KOTOPOTrO noMemeH cumeoj '\0.'
Cam cmmMmposi \0 He cumTaeTcsd.

/*
int strlen(char s[]){ /* OYHKUUA OT Maccupa OyKB/*
int counter = 0; /* CUeTUUK ¥ ONHOBPEMEHHO MUHIeKC/*
while (s [counter] != '\0') /* Imoka He BCTPEeTWUJICS MNPM3HAK KOHIA
TexcrTa/*
counter++; /* mocumMTaTb CHMMBOJI/ ¥
return counter; /* CKOJIBKO CMMBOJIOB, OTJMUYHEIX OT '\0/* '

* /OYHKINA IIEUYATU CTPOKHU.
[leyaTaeM KaxIBM 3JIEMEHT MacCuBa Kak CMMBOJ Hnpu nomomy putchar (c. (
Kak TOJIBKO BCTpeUaeM 3JIEMEeHT MaccuBa, pabBHel '\0' - OCTaHaABIMBAEMCH.
3aMeTbpTe, UYTO NPM HalMuMM 3aBepuanmero cuMBoJia HaMm HE HAJIO
nepenaeaTh B QYHKLUMIO pasMep MacCuBa, OH HaM HEMHTEpPEeCEeH.

B kxoHIe 5Ta OYHKUMS HEPeBOIUT CTPOKY.

/*
int putstr(char s} ([]
int i = 0; /* mupmexc/*
while(s[i] != '\O} ('
putchar (s[i; ([
i;++

putchar ('\n; ('
return i;

*/TENEPb MH 3AHUMAEMCA OYHKUUEV MHBEPTUPOBAHUA.
IJida 3TOrO HaM HyXHa BCIOMOTaTeJIbHaA QYHKLUMUA:
COBUI' 3JIEMEHTOB MaccCuBa Ha 1 BJeBO.

McxonHet MaccuB: A B C D E F
PesynbTaT: BCDETVFTF
[locyegHUY 2JIEMEHT yIBaMBAaETCH.

n - pasMep Maccusa.
dyHkuMa paboTaeT TakK:

VICXOIOHBIMI MAaCCUB :
Mocne i=1
Ilocyie 1=2
Mocye i=3
I[locyie 1=4
Ilocye 1=5
1=6 ==> 0o

Wwwww
AN AQOQWwW
gouoanonn
HMEOOOUO
o oE EE e E
L s Bile e e B

CTaHOBKaA.

/*
void shiftLeft (char s[], int n}(
int i;



for(i=1; i < n; 1 (++
s[i-1]1 = sl[i; [

* /OYHKUUA VMHBEPTUPOBAHUA .
Vlmesa Takoma:
- ecyM IJiMHa MacCCHBa MeHblle MM paBHa 1, TO MHBEPTMPOBATHL HEUero,
6o mMaccupB cocTouT M3 1 mim 0 BJIEMEHTOB.
- ecJyiM IOJuHa MaccmBa > 1, TO
a) CrnacTu HYJIEBOM B3JIEMEHT MaCCHBa.
ABCDEF

v
tmp

b (COBMHYTHE MaCCHB BJIEBO
BCDETVFF

c) B mocyenHUM 3JIEMEHT MAaCCHBa IIOMECTUTH CIACEHHBI HYJIEBOM B3JIEMEHT.
tmp

A%
BCDETFA

d) VHBepTMpPOBaATH HAYaJl0 MacCMBa IJIMHOM n-1.
} BCDEF}A

I[lonmyumuTcs:
FEDCBA

UTOo 1 TpebOoBaJIoCh.

s[] - maccus,
n - ero OJmMHAa.
/*
void reverse(char s[], int n} (
char tmp;
if(n <= 1) /* Heuero MHBEPTUPOBATHL/*
return;
tmp = s[0]; /* cnactu/*
shiftLeft (s, n); /* CcHOBUMHYTB/*
s[n-1] = twmp; /* nepeMecTUTb/*
reverse (s, n-1); /* VHBEepTHMPOBATHL Hauaso/*

*/BTOPASI BEPCUS HepeKypCUBHa. PeKypCHus 3aMeHeHa LMKJIOM.
InyHa Hadajla MaccHuBa, KOTOPYKH HaIO MHBEPTUPOBATEH,
BHIHECEHa Ha IepeMeHHyW length.

/*
void reversel (char s[], int n} (
char tmp;
int length;
for (length=n; length > 1; --length} (
tmp = s[0; [

shiftLeft (s, length; (



s[length-1] = tmp;

char testString[] = "abcdefghijklmnopgrstuvwxyz;"

*/ECciay He 3amaTh pasMep MacCUBa, OH OyIOeT BHUUCIIEH KOMIMIATOPOM aBTOMaTHUUECKN.
OH OymeT paBeH uucjly OykB BHyTpu "..." IIJIOC onHa gueMKa OJiS HEBUIOMMOI'O
cuMposia '\0' Ha KoHLE.

B maHHOM criydyae 3TO 27.

/*

void main} ()
int len;

len = strlen(testString; (

*x/ BHUMCIINUTE OJIMHY CTpoku: 26 ('\0' Ha koOHLle He cumTaeTca/* (
printf ("Crpoka mns Tecrta: \"%s\", ee mimua %d\n,"
testString, len; (
*/ ObpaTuTe BHMMaHME Ha IBa MOMEHTA:
- cTtpoky (mMaccurB char) cienmyer neuvaraTbs 0o dopmMaty %s
- 4TOOE BHyTpuM "..." HamnedaTaTb CUMBOJI"

Hamo ms3o0BpasuTs ero kak™\

A uToOBl B putchar HameuaraTb CuMBOJ ' Hamo nmcaTb putchar; (''\')
/*
*/ llepBasa mHBEepCcuUsa/*
reverse (testString, len; (
putstr ("MueepTupoBaHHas cTpoka; (":
putstr (testString; (
*/ BTopasa MHBEpPCHUS - BO3BpallaeT B MCXOIHOE COCTOSHMe/*
reversel (testString, len; (
putstr ("luBepTHUpOBaHHAsA B MCXOIHOE COCTOSHMEe CcTpoka; (":
putstr (testString; (
{
.1 19 c

*/Eme 6oJjiee MNPOCTOM BapUAHT pPEIeHUS :
IpOCTO OOMEHMBATL DBJIEMEHTH MeCTaMM.
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CTOII.

/*
#include

*/OOMeH B3HadyeHMM IOBYX [epeMeHHHxX Tumna char/*
void swap (char *sl, char *s2} (

char c;

c = *sl; *sl = *g2; *s2 = C;
{
void reverse (char s[], int n} (

int first, last;

first = 0; /* UHIEeKC MepBOTrO 3JIeMeHTa Mmaccusa/*
last = n-1; /* MHOEeKC NOoCJIefHEero 3JIEMeHTa MaccuBa/*
while (first < 1ast){ /* noka first smesee last/*
swap (&s[first], &sllast; ([
first++; /* CIOBMHYTbL BHOpPaBO/*
last--; /* CHOBUMHYTH BJIeBO/*
{
{
char testString[] = "abcdefghijklmnopgrstuvwxyz;".

void main} ()
int len;

len = strlen(testString); /* EcTb Takada cTaHmapTHasa GyHkumsa/*
reverse (testString, len; (
printf ("VuBepTupoBanHasa cTpoka: %s\n", testString; (

{

.2 19 c

*/Eme OOMH BapMaHT pPeleHUA :
chopMUpPOBATL OTBET B HOIMNOJHUTEJLHOM MacCCUBE,
a MOTOM CKONMPOBATL €T'0 Ha MpeXHee MEeCTO.
/*
#include
char testString[] = "abcdefghijklmnopgrstuvwxyz;".
* /KoHcTpykuusa sizeof (maccus) /sizeof (maccus [0 ([
BHIAET pasMep MacCubBa, OaxXe eCJIM OH He ObJI ABHO OOBLABJICH.
STa KOHCTPYKLMSA IpUMEeHAeTca (uyame BCeTro) OJjid 3amaHusa Maccuba

C pasMepoM, PaBHEM pasMepy YyxXe OOBABJIEHHOT'O MacCCKBa.

/*

char tempString[ sizeof (testString) / sizeof (testStringl0;[ ([

void reverse(char s[], int n} (
int i;
*/ BHIBEPHYTH, pes3ysbTaT B tempString/* []
for(i=0; i < n; i(++
tempString[n-1-i] = s[i; [

tempString[n] = '\0 */ ; 'IpMBHAK KOHLIA CTPOKM/*



*/ CKONMPOBATL Ha CTapoe MecTo/*
for(i=0; i < n; i (++

s[i] = tempStringli; [
s[n] = '\o'; /* TmpusHAK KOHLIA CTPOKM/*
{
void main} ()
int len;
len = strlen(testString); /* EcTb Takad CcTaHmapTHasa GyHkuma/*

reverse (testString, len; (
printf ("VuBepTmpoBanHasa cTpoka: %s\n", testString; (

{
.3 19 c

*/3amadya MHBEPTUPOBAHUS MaCCHUBa LEJBX uucej/*

#include

{1;{30 ,25 ,20 ,15 ,10 ,5 ,
sizeof (arr) / sizeof (arr[0]); /* pasuep Maccusa/*

int arr/[]
int arrLen

* /PacreuaTka MacCuUBa B CTPOKY/*
void printit (int rowl[], int n} (
int i;

for(i=0; i < n; i} (++
printf ("$d", rowl[i; (I

if (i == n-1) putchar('\n; ('
else putchar; (' ")
{
{

* /lleyaTs oTcTyna. OTjdamouyHasd QyHKUMA/*
void printShift (int n} (
n = arrlLen - n;
while(n > 0} (
printf; (" ")
n;—-
{
{
* /CoBur maccusa/*
void shiftleft (int row[], int n} (
int i;

for(i=1; i < n; i (++
row[i-1] = rowl[i; [
{
* /YlHBepTUpOBanmue/ *
void reverse (int rowl[], int n} (
int pocket;

printShift (n) ; /* Tpaccuposka/*
printf ("CALLED reverse(row, %d)\n", n); /* TpaccupoBka/*

if(n <= 1} (
printShift (n) ; /* Tpaccuposka/*
printf ("return from reverse (row, %d);\n", n); /* TpaccupoBka/*
return;



pocket = rowl[0; [
shiftleft (row, n; (

row[n-1] = pocket;
printShift (n) ; /* Tpaccuposka/*
printit (arr, arrlen); /* TpaccupoBka/*

reverse (row, n-1; (

printShift (n) ; /* Tpaccuposka/*

printf ("all done; return from reverse (row, %d);\n", n); /* TpaccupoBka

/*

{

void main} ()
reverse (arr, arrLen; (
printit (arr, arrLen; (

.20 c

*/3apava: HanoMcaThb OYHKLMO IJIs PacledaTKM MacCHBa LEJIEX YMCesl
B Bume Tabimusl B columns cTojybLoOB.
[Ipy 5TOM NOPAIOK DBJIEMEHTOB IOJIXEH OBTH TaKOB:

8 4 0
9 5 1
10 6 2
7 3

/%

*/IlycTb B MacCCMUBE N 3JIEMEHTOB.
Ecay n < columns, TO M IoJydaeM Takyio curTyaumio (n=2, columns=4 (

1 0 IyCcTO IyCcTO
[IosToMy
if(n < columns) columns = n;

Iamnee, npsamoyroJjibHas Tabmmua ¢ columns crosbuamMm m lines cTpokamu
MOXEeT COIHepXaTb MaKcumMyM columns*lines sjeMeHTOB. llo3TOMY:

columns*lines >= n

BrlumcayM 4umMcio CTPOK.
HaM HYXHO MMHMMAaJIbBHOE LleJiI0Oe€ UYMCJIO CTPOK, TaKoe YTO

lines >= n/columns
Takoe UMCJIO BHUMCIISETCS 10 dopmyJie

lines = (n + (columns - 1)) / columns;
Ine neJieHme LeJIOUMCJIEHHOEe.

llajiee HaAOO TOJBLKO BHBeCTM OGOPMyJy IJjis MHIEKCa B2JIEMEeHTa B MaCCHUBE
B 3aBUCHMMOCTM OT HOMepa CcTpoku (y) um crojybua (x. (

index(x, y) = (x * lines + y; (



nmprnyeM eCJin index >= n, TO HMUEI'O HEe BHBOINUTH

/*
#include

int array[100; [

void printArray(int all, int n, int columns} (
int lines; /* uucio cTpox/*
int x, vy; /* HOMEp KOJIOHKM, HOMEp CTPOKM - C Hyna/*
int index; /* MHIOEeKC DBJIeMeHTa B Maccupe/*

if(n < columns) columns = n;
lines = (n + (columns-1)) / columns;

*/ JIcroJsib3yeM BJIOKEHHBIE LMKJE: [0 CTPOKAaM, a BHYTpPM - [0 cTojbuam/*
for(y=0; y < lines; vy} (++
for(x=0; x < columns; x} (++
index = x * lines + y;
if (index >= n) /* sJeMeHT 3a KOHILOM MaccmBa/*
break; /* npepBaTb CTPOKy/*

*/ break BHBOOMT TOJIBKO
M3 BHYTPEHHero umkija (mo cromnbuam/* (

*/ crmeslaTh OTCTYI B CJHENYKIYHD KOJOHKY/*
if(x != 0) putchar('\t; ('

printf ("%02d|%d", index, alindex; ([
*/ dopmaT %02d 3acTaBJISET IeyaTaTh LEeJIoe UMUCIIO
Cc mcnojep3oBaHueMm [IBYX umbp, npuueM eciu
YMCJIO COCTOMUT M3 OIHOM LUMOPE, TO CIepenmu
IPUNMUCHBAETCHa HYJb.

putchar('\n'); /* nepeltu K cCJenyomen crpore/*
{
{
void main} ()
int i, cols;

*/ VHULMAaIM3auMa SHadYeHMM 3JIEeMeHTOB Maccusa/*
for(i=0; 1 < 100; i (++
array[i] = 1 + 1;

for(cols=4; cols <= 13; cols} (++
printf ("\t\t* * * TABJUIIA B %d CTOJIBIIOB * * *\n", cols; (
printArray (array, 77, cols; (
putchar ('\n; ('
{
{

.1.20 c
#include
main} ()

int x, vy,

int COLUMNS = 11;
int LINES = 10;



int value;

TO IEepenTu

COLUMNS*LINES;

*/ LUMKJI [I0 CTpokram/*
for (y=0; y < LINES; y} (++
*/ LUUKJI [IO0 cToJibuam/*
for(x=0; X < COLUMNS; x} (++
*/ 4YTO HamnedaTaTb/*
value = LINES * x + y;
*/ ecyiu 3TO He HyJeBOoM croJsbel,
B CJeOyDIyl KOJIOHKY
/*
if (x > 0) putchar('\t; ('
*/ ¥ B HelM HaleuyaTaTh 3HadeHue/*
printf ("%d", value; (
{
putchar('\n'); /* HoBas cTpoka/*
{
{
2 20 c
*/
elem(x, y) = LINES * x + y;
TOoTIa
elem (0, y+1l) - elem(COLUMNS-1, y) = 1 + LINES -
elem(x+1, y) - elem(x, vy) = LINES;
/*
#include
int A = 150; /* KonmuecTBO BJIEMEHTOB/*
int COLUMNS = 7; /* KommuecTBO CTOJBOLOB/*
int LINES; /* KonnuecTBO CTPOK/*
int value; /* BHaueHMe B TeKyllell KJeTKe/*
int OFFSET NEXT COLUMN;
int OFFSET NEXT LINE;

* /PUCcyeM CTPOKY Tabmamiel/*
void line} ()
int col; /* HOMEep KOJIOHKM/*
for(col=0; col < COLUMNS;
if (value >= A)
printf; (" *")
printf ("%03d ",

col} (++

else value; (

/* OTCYyTCTBYKOUMI 3JIeMeHT/*

*/ YBenMUueHue NpuU Nepexole B COCEeIHKI KOJIOHKY/*
value += OFFSET NEXT COLUMN; /* 1/*
{
*/ [leperTu K cCJjenyomer crpoke/*
putchar ('\n; ('
*/ YBeNmMueHMe IpMU [Iepexone M3 KOHIa OOHOM CTPOKM K Haudajly

crenyoien.



3ameTuMm, 4YTO k value yxe npubBasjenHo OFFSET NEXT COLUMN m3 Toukm 1,
IO3TOMYy IpPM Mepexone B Hauajlo CJenywlel CTPOKM B CyMmMMe NpubaBjigercs
OFFSET NEXT COLUMN + OFFSET NEXT LINE paBHOE
-1 LINES*COLUMNS + LINES,
4TO CcooTBeTCTByeT OQopmyre.
/%
value += OFFSET NEXT LINE; /* 2/*
{

int main} ()
int nline; /* HoMmep cTpokm/*

LINES = (A + (COLUMNS - 1)) / COLUMNS;

OFFSET NEXT COLUMN = LINES;
OFFSET NEXT LINE = 1 - LINES*COLUMNS;

for(nline=0; nline < LINES; nline (++
line; ()
*/ Bo3BpaT 0 m3 main() os3HauaeT "mporpaMMmMa 3aBeplieHa ycrnemdHo/* "
return O;

{
.21 c

* /OIBYMEPHHE MACCHBH/ *

*/
IOIBYyMEPHEM MaCCUB [IpelcTaBJigeT CcoDOM OBYMEPHYIO
OPAMOYTOJIBHY Tabamiuy M3 HYMEPOBAHHBEIX IIE€PEMEHHHIX .
OH oOOBABIISETCSH Tak:
int array[LINES] [COLUMNS; [
A VMHIEeKCHpyeTCda Tak:
array[y] [x]
rge 0 <= y <= LINES - 1
=> 0 X <= COLUMNS - 1
<—————- - - - + ochb X
| array[0] [0] | array[0][1] | arrayl[0] [2 | [
o — o — o — +
| array[1] [0] | arrayl[1][1] | arrayl[1l][2 | [
o — o — o — +
| array[2] [0] | array[2][1] | arrayl[2] [2 | [
- - - +
|
\
ocb Yy

lloka, Ha OaHHOM cTamuu s3Hauua Cu,
I PeKoOMeHOyl BaM OOBABJIATH IBYMEPHHE MAaCCHUBE Kak TJio0aJibHBEE
¥ HE MEITATBCHA IepenaBaTh MX ¥VMMeHa B QYHKUMM KaK apTyMEHTEH.

/*

* /llpuBeneM OPUMEP, KOTOPLEI 3aBOOMT IOBYMEPHHI MaccuB OyKB,
pucyeT B HEM HeKyl I'eOMETPMUYECKYD OUTYypy,
M redaTaeT 3TOT MacCCUB.



30ech MBI [IPUBOOMM aJITOPUTM BpeseHxema »OJIS PUCOBAHUS MNPSMBIX,
obbsAcHeHusa KAK oH »TO nmejaeT MBI onycTuM. [lapmoH.

/*

#define LINES 31 /* uucno cTpokx/*
#define COLUMNS 79 /* umcio cTonblos/*

char field[LINES] [COLUMNS; [

*/B maHHOM mnporpaMMmMe Maccus HE gBigeTcsd napaMeTpoM,
MEl paboTaeM C HMM KaK C IJIODAJIbHOM I[IE€peMeHHOM.
OyHKUMSA PUCOBAHMSA NPAMOV JIMHUM, aJITOPUTM BpeseHxeMa.
/*
void line(int x1, int y1, int x2, int y2, char sym} (
int dx, dy, i1, 12, i, kx, ky;

int d; /* "orTkJoOHeHme/* "
int x, vy,
int flag;

dy = y2 - yl;
dx = x2 - x1;

if (dx == 0 && dy == 0} (
field[yl] [x1] = sym; /* emuHCTBEeHHas Touka/*
return;
{
kx = 1; /* mar no x/*
ky = 1; /* mar no y/*
*/ BEIOOP TaKTOBOM ocu/*
if(dx < 0 ){ dx = -dx; kx = -1; } /* ¥/*
else if(dx == 0) kx = 0; /* X/*

if(dy < 0) { dy = -dy; ky = -1{ ;

if (dx < dy){ flag = 0; d = dx; dx = dy; dy = d{ ;
else flag = 1;

for(i=0; 1 < dx; i} (++
fieldl[yl] [x] = sym; /* HapucoBaTb TOUKy/*

if (flag) x += kx; /* wmar no TakT. ocm/*

else y += ky;
if(d < 0 ) /* ropuMBOHTAJNBHEI war/*
d += il;
else( /* OuaToHAJLHEM war/*
d += i2;
if (flag) y += ky; /* mpupocT BHCOTEI/*
else x += kx;
{
{
fieldl[y] [x] = sym; /* nocsemusa Touka/*

{

int main} ()
int x, vy;



*/

*/

*/

3anoJIHUTL [oJjie npobesamu/ *
for(y=0; y < LINES; y(++
for (x=0; x < COLUMNS; x(++
fieldlyl [x;" ' = [

HaprcoBaTh KapPTUHKY/*

line (0, 0, 0, LINES-1; ('*"
line (0,0, COLUMNS-1, 0; ('*'

line (COLUMNS-1, O, COLUMNS-1, LINES-1; ('"*'
line (0, LINES-1, COLUMNS-1, LINES-1; ('*'
line (0,0, COLUMNS-1, LINES-1; ("\\"
line (COLUMNS-1, 0, 0,LINES-1; ('/"

Pacneuarars Maccus/*
for(y=0; y < LINES; vy} (++
for(x=0; x < COLUMNS; x(++
putchar (field[y] [x; ([
putchar ('\n; ('

return 0;



