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[IEPEMEHHBIE

[lepemMeHHasa - 3TO TakoM "ammuek" C uMeHeM,
B KOTOPOM MOXET XpPaHMUTbCA Hekoe 3HAUEHNE.
/iMa y HepeMeHHOM MNOCTOSHHO M HEM3MEeHHO,
3Ha4YeHMe Xe& MOXET MEeHATbLCH.

Hanpume IyCTb HaC eCcTb IepeMeHHas C uMmeHeM "x".
p 1< Y M P

| Texymee |
| BHaueHwue, |
| Hanpumep 12 |

[lepeMeHHYI MOXHO M3MEHATHL MNpM nomouy onepauwun [IPVCBAVBAHMA.
B asmke Cu oOHa oOO0O3HauYaeTCA 3HAKOM PaBEeHCTEBA.

9To uMTaeTcsa He kKak "MKC paBHO 12",
a kKak "IpMCBOMTHL II€PEeMEeHHOM MKC 3HadeHue 12",
TO ecTb "IIOJOXMTHL B AWMK C Hagnmuceio MKC umcio 12".

Taxkasa cTpoka AejsgeTcsa npocrenmmM OIEPATOPOM,
To ecTb JEMCTBMEM. B koOHIle ONepaTopoB CTAaBUTCA TOUKa C 3anaTON.

PaccMOTpMM OIIepaTop

3TO He ypaBHeHMe. ECiaM pacCMaTpMBaThL 3Ty CTPOKY KakK MaTeMaTHuuecKoe
YpaBHEeHMEe, OHO He uMeeT pemeHuri. Ha caMoM Iejie TyT HaNMCaHO:

1) "B34Tb 3HaAueHUe IepeMeHHOM MKC"

2) "npubaBuUTb k HeMy 3"

3) "HOJIOXMTH HOBOE 3HAauUeHMe B IepeMeHHy VKC",
cTepen B HeM INpexHee 3HaueHUE.

Y omnpearTopa npucBamMbBaHMA €CThb OBe dacTm: JIEBAA u [IPABAA.
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JIJEBAA YACTb = IIPABAA UYACTDH ;

B jleBOlf yacTM OOEMUHO CTOMT MNPOCTO MM IepeMeHHOM B KOTOPYIO
3aNMCHBAETCS BBUMCJIEHHBI CHOpaka pPe3yJbTarT.

Eciu MMA TNepeMeHHO} BCTpeudaeTcsa B [IPABOM uyacTy, TO 3TO
O03HayvaeT "MNOICTaBMThL CKoIa TeKyllee 3HadYeHUEe 3TOM IepeMeHHon".

[Ipy 2TOM TeKyllee BHAaueHMe caMoM nepemeHHoM HE m3MeHseTCs,
bepeTca ero konmsa. To ecThb, "BEHIHYyTOE U3 dllMKa 3HadeHue"
He OCTaBJjigeT slMK NyCcTHM! BEHMMaeTCsa KONMUSA, OpyTras KONMsS OCTaeTCs B sAllMKE.
Nrak:
X =x + 3 ;
[IycTh ceMuyac 3HAUueHMe X eCTb 12

CrHauamna srumcasgetrcsa [IPABAS yacTe onepaTopa NPUCBaAMBAHUA.

x + 3

/ x /
|12 |
________ |______
|
|
| B34ATH konmio 3HaueHMd (TO eCThb UMCJO 12) mu3 dmmka ¢ uMeHem "MKC"
|
\
BmecTOo X
IOOCTAaBJISIEM
YMCJIIO
12 + 3 —-_————> CKJIAIIEIBAEM.

CnoxeHue paetT 15.
B 3TOT MOMEHT X BCe ele paBHO 12
(B gmmke JIeXUT UMcJo 12)

Tenepb BEIUMCIIAETCA CaMO IIpMCBaMBaHUE:

x = 15 ;
|
|
| HIOJIOXNTH pesynbTaT B AuMK C uMeHem "MKC"
| (ucTpebuB B HeM IIpexHee 3HaueHMe, ecJu OHLJIO)
————— |
/ x /|
________ |______
| 12 \Y
Crano:
/ x /
| 15

B HepeMeHHOﬁ C TeM Xe VIMeHeM Tellepb HaXOoOIMTCA HOBOE 3HaAaUeHUtEe,



OHa M3MeHmJachb. lloTomMy u "nepemeHHasa".

B HEKOTOPEIX s3EKax NpPOTpaMMMPOBaHMS, HanpuMep B Pascal wmunu Modula,

onepaumus NpucBamMBaHMA 0003HAYaeTCsd CMMBOJIOM := a He =

3TO yMeHbmAEeT MNYyTaHMIY, HO K CMBICJIy = MOXHO IIPMBEKHYTH IOBOJIBHO OHCTPO.

He oropuanrecs.

B npaBoll yacTu 3HAaUEHMEe [epPeMeHHOM MOXEeT MCIIOJIb30BaTbCsa HECKOJIbKO pas:
zZ =X *x+ 2% x;

TyT ecTb InBe IIEePEeEMEHHEIE :

z — OJId pe3yJibTara.
- YXe uMermasd KaKOoe—TO 3HaUeHUue.

X * X o3HauvaeT "yMHOXUTHL MKC Ha MKC" (OpM 3TOM CaMO 3HAdYeHUe,
Jexalee B dllMKe MKC He uaMeHdgeTcsa!)

X * 2 osHauvaeT "B34Th IOBa 3HaAueHMUs uKC"
+ O3HAaUYaeT CJIOXeHMue.
[lepeMeHHEe Hano OBBABIATH.

3TO HeOoOXOOMMO IIOTOMYy, UYTO MHAdUe, ecju OB IIepeMeHHEEe BBOIMJIMCH IIPOCTO
MCIIOJIb30BAaHMEM MMEHM IIe€PEMEeHHOM, U Mbl BOPyI nonycTwuiam Obvl OIIEUATKY, HanpuMep:

unHekc = 1;
BMECTO
uHOexkc = 1;
TO y Hac noasmuiiach Ow "nummHaa" nepemeHHas "unHexc", a oxmumaeMoe IEeMCTBUE He

npousomsio Bul. Takywo ommOKy HAWTM UYepes3BHUANMHO TAXEJIO. ECiM Xxe NnepeMeHHHEe
Hamo OOBABJIATL, TO HEOOBSBJIEHHEIE II€PEeMeHHBEe OyInyT BHISBJIEHH €lle Ha CTaluu
KOMIMJIAUMY MTPOTPAMMEL .

[lepemMeHHBle, KOTOpPHE OyOyT XpaHUTbL Uejikle uncyia ( ..., -2, -1, 0, 1, 2, 3,
R

ODOBABJISIT Tak:

int nepemenHasl;
int nepemeHHas2;

Vnu cpas3y HEeCKOJIbKO B OIHOM CTPOKE:
int nepemenHasl, nepeMeHHas?2;

int o3HauaeT cokpalleHMe OT CJjioBa integer - "uenent".

[IPOT'PAMMA

[IporpamMma coctTouT u3 OIEPATOPOB, TO ecThb OeMCTBUMN.
OrnepaTopHl BHIIOJIHAKTCS II0OCJIEINOBATEJIbHO B TOM IIOPAIKeE,
B KOTOPOM OHM 3alMCaHH.

/* OBBSBJISEM JIBE IIEPEMEHHHE */
int x, y; /* 0 */



/* 2TO eme He ONEepaToph, XOTS NPY BTOM CO3IANTCA 2 sSmMKa IJid
LeJIEIX 4YuCce

*/

/* A TEINEPL - OIEPATOPH. */
/* Mel HauHEM C [OPOCTHX OIIepPaTOPOB NPMCBAMBAHMSI U apubMeTmku */

x = 3; /* 1 */
y = 4; /* 2 */
X = X + y; /* 3 */
y =y - 1; /x4 */
X = y; /* 5 */

3HaueHUs TEePEeMeHHHX (TO, UYTO JIeXMT B dlMKaxX) MEeHSOTCS TakuM ofpasoMm:

X y
/* 0 */ My COp My COp
/* mocmne 1 */ 3 My COp
/* nocrne 2 */ 3 4
/* nocme 3 */ 7 4
/* nocmne 4 */ 7 3
/* nocme 5 */ 3 3

Kax BE BUIMTE, [NepeMeHHHEe, KOTOpPHE He ydacCTBYKT B JIEBOM YWaCTM OllepaTopa
npmucBamBaHua, 3TuM onepaTopoM HE MEHAKTCAH.

[locyenHasa onepaumsa x = y; HE @nejaeT MMeHa X M Y CHMHOHMMAaMM.

Taxko¥ BeuM, Kak 'IepepeumuBaHMe TabIMuek C MMEeHaMM C glMKa Ha Smmuk"
He [IpOUCXOoIMT. BMecTO 3TOrO, IOBa AllMKa C MMEHaMM X M Yy comepxXarT
OOVMHAKOBBEIE SBHA4YEHMs, TO e€CThb OBEe KONMM OIHOTO M TOITO Xe YMuCJa.

/ % / /oy /
| 3 AL | = o= <-=-=|--3
_______________ 1) —_———— e
2), 3) 4)

N3 aumuka y Oepercsa KOIMA umciaa 3 (Oes3bMAHHOE 3HadYeHUeE) .
Crapoe coIepxmuMmoe SAmMrKa X YHUUTOXAETCH.
Upcsio 3 kJjlameTcs B SAIMK X.

1
2
3
4) B MCXOOHOM SIIMKE VY IONPEXHEMYy OCTaJIoCh 3.

)

)

)

)

3HadeHMe LeJIOM NePEeMEeHHOM MOXHO BBIBECTM Ha DBKpPaH ONepaTOopOoM MNedaTu:
printf ("$d\n", x);

[loxka ByneM paccMaTpuBaThb ero kak "marmudeckumn".

Han uesielMM dumcijaMy MOXHO IIPOM3BOONUTE TakKMe apM(bMeTqucm/[e oriepaumm:

X + vy CJIOXEHME
X -y BEIUMTAHNE
X *y YMHOXEHME
x /vy meJjieHMe HalleJjio (TO eCThb C OCTAaTKOM; Ppes3ylbTaT -— LeJjioe)
X %y BRHIUMCJIMTEL OCTATOK OT IEeJIEHMS HAalleJio
5 / 2 mact 2
% 2 mact 1

B omnepaTopax NpMCBauMBaHUA MCIOJb3YITCS TakMe COKpalleHMA:

IJIMHHAA 3AINCH CMEICJI COKPANIAETCA JO



X =X + 1; "yBenmmumuTs Ha 1" xX++; (. ++x; )
X =x - 1; "yMEeHBIMTE Ha 1" X==7; (mmmn --x; )
X =x + y; "npubaerurs y" X +=vy;

X = x * y; "YMHOXUTEL Ha y" X *= y;

X =x / y; "nomenmuTe Ha y" X /= y;

B ToM umcie xX++; MOXHO 3alMcaTb Kak x += 1;

* CTPYKTYPH YINPABJIEHUSA *

OOBIUHO ONEPAaTOPH! BHIIOJHAKNTCSH NOCJIEOOBATEJIBHO,
B TOM NOpSIKEe, B KOTOPOM OHM 3alMCaHbl B NPOTpPaMMeE.

onepatopl;
onepaTop2;

|
|
oneparTop3; |
oneparop4; \

YCJIOBHBM OIIEPATOP

if (ycrnoBue) omnepatTop;

.. .IIPOOOJIXEHUE . . .
PaboraeT Tak:

Briuuciigsercsa ycJiOBUE.

EcamM OHO MCTMHHO, TO BHIIOJIHAETCSH orepaTop,
3aTeM BHIIOJIHAETCA INPOIOOJIXEHNME .

Ecmam oHO JIOXHO, TO Cpas3y BHIIOJIHAETCA INPOIOOJIXEHNUE,
a ollepaTOop He BHIIOJIHAETCH.

Eciy HaM HaOO BHIIOJIHUTH IIPU MCTMHHOCTM YCJIOBMS HECKOJIBKO OIIepaTOopoOB,
MBI IOOJDKHBEI BaKJIIOUMTBL MX B CKOOkM { ... } — B»TO TakK Ha3bBaEMHN
"cocTaBHOM omnepatop".

if (ycmoBue) {
omnepatTopl;
onepaTop2;

}

IPONOJIKEHUE
[locjsie } Touka c 3BansToy HE CTABUTCA (MOXHO M IIOCTaBMTL, HO HE HYXHO) .

Y CJIOBHBIN orepaTop M306pamamT Ha CcXeMax Tak:



| |
\Y \Y

MCTUHHO JIOXHO
| |
\ |
____________ |
| omepatop | |
____________ |
| |
_______ >_______<_______
\
\
A\
IPOIOOJIKEHME

\
ViMeeTca BTOpasa QpopMa, C y"acTeo "mHaude':

if (ycnoBme) onepaTop ecau UCTHMHHO;
else ONEepaTop eCyu JIOXHO;

"ynm To, wmam mpyroe" (HO He oba cpaszy)

|
|
\Y% \Y%
VICTMHHO JIOXHO
| |
v |
| omepaTop ecyu MUCTUHHO | | omepaTop ecyu JIOXKHO |

_______ >_______<______________
\
\
\
IIPOLOOJIKEHME
\
pumMmepl :
if(x > 10)
printf ("Ukc OGombue necarmu\n") ;
[Ipumep?2 :
int x, vy, z;
if(x < y) z = 1;
else z = 2;
YcioBuA:

B xauecTBe YCJIOBMM MOTYT MCIOJIB30BaThbCHA onepaTopsl CPABHEHUA
(cpaBHMBATL MOXHO II€PEMEHHEIE, BHPaXEHMS, KOHCTAHTEH)

x <y MeHBbIIe



X >y BoJbue

x <=y MeHblle MJIM PaBHO
X >=y OoJibllle UM PABHO
X ==y PaBHO

x =y He PaBHO

Bce 3T omepaTopH B KaueCTBEe pes3yJibTaTa oOllepallMM CPaBHEHMS BHIAIT
1, ecnu CpaBHEeHME MCTUHHO
0, ecnm OHO JIOXHO.

TaxkuM 06pa30M, Ha CaMOM IeJle yCJIOBHBIM oreparTop paGOTaeT TaK:

if (ycnoBue)

Ecnu ycnoBmue ecth HOJIB - TO YCJIOBME CUMTaeTCHd
JIOXHEIM .
Ecnin ycnosue ectsr HE HOJIBb 2 ... -2, -1, 1, 2, 3, ... - TO YCJOBME MCTMHHO.

OTO omnpenejyieHMuE.

/I3 Hero B 4YaCTHOCTU BEITEKAET, YTO CpPpAaBHEHME C LeJIBIM HYJIEM MOXHO OIIyCKAaThb:

if(x !'=0) ... ; cokpalmaeTcs IO 1f (%) e 7
if(x == 0) ... ; cokpalaeTcs Io if(!'x) ... ;
[Ipumep

HpMMep CO BJIOXEHHBIMM YCJIOBHBIMM OllepaTOopaMM:

if(x == 1){
printf ("Ukc pasen 1\n");
if(y == 2){
printf ("Vrpek pasen 2\n");
}
} else {

printf ("Ukc He paBen 1\n");

JacTo NPpMMEHSEeTCS IIOCJIedOBaTeJIbHOCTL YCJIOBHHIX OIIEpPaTOpPOB,
nepebupamimas pa3JIMYHEE BaPMAHTEH:

if(x == 1)
f ("Vkc paBen 1\n");
else 1if(x == 2)
printf ("Ukc paseH 2\n");
else 1f(x == 3)
£ (

printf ("Ukc pasen 3\n");
y = 1;
} else
printf ("HenpenycmoTpeHnHoe 3Hauenme mrc\n") ;
CaMoe CJIOXHOE — IPMBEIKHYTb K TOMYy, YTO CpabBHeHMe OOO3HadaeTcsa BHAKOM ==,
a He
3Hak = o3HadaeT "IpMCBOMTL 3HadueHue", a He "CpaBHUTb Ha pPaBeHCTBO".

IOUKJI while ("mo Tex mop, moka MCTMHHO")



while (ycioBue)
onepaTop;
. .TIPOIOJIXEHME . . .

nim

while (ycrnoBue) {
OInepaToOpHl;

. .JJPOOOJIXEHME. . .

| nmporeputrh YCJIOBUE |-—-———-- > eCcyy JIOKHO (HYJIb)

eCJIM MCTUHHO (He HYJIb)

|
\Y%

onepaTop

r 9 S0 o0oHd W o d

___<______

NIPOOOJIDKEHUE

[Ipumep :
int x;

x = 10;
while(x > 0) {
printf ("x=%d\n", x);
x =x - 1;
}
printf ("Koner.\n") ;
printf ("x cramno pasuo %d.\n", x); /* neuaraer 0 */

"IImka" OH IIOTOMY, YTO €I'0 TeJIO INOBTOPSAETCHS HECKOJIBKO pas.

UTOOB LMKJI OKOHUMJICS, OIepaTop-TeJyIO LMKJIa IOOJDKEH MEeHSATHb
KAaKYyIn—TO IIepeMeHHYl, OT KOTOPOM 3aBUCUT UCTUHHOCTL YCJIOBUS MNOBTOPEHUM.

OIIEPATOPH "W, WJIN, HE"

YCJoBUSA MOTYT OBTH CJIOXHBIMMU .

ECIIM xpacuem M Bec < 10 TO ...;
ECIIM xpacHem VIV cuHmmt TO ...;



ECJIIM HE xpacuHuM TO ...;

Ha gaspke Cu Takue YCJIOBMA 3alMCEBATCHA TakK:

if (ycmoBuel && ycmoBue2) ...; VAR */

if (ycnoBuel || ycrnoBue2) ...; /* "uamn *x/

if (! ycaosuel) e /* "HE" *x/
Hanpumep:

if(4 < x && x <= 12) ...;
Bels1Oo OBl HeNpabBMJIBHO 3alMcaThb

if(4d < x <= 12) ...;
nbo A3bIK NporpammupoBaHmsa Cu HE IIOHVMMAET gneoliHOe cpaBHeHUue!
Fue npumMmeps :

1if(x <3 || yv>4) ...;

if( ! (x <3 1l y>4)) ...

INKJ for ("mnss kaxgmoro")

3TOT LMKJI ABJIAETCS NPOCTO MHOM 3alMCbi ONHOTO M3 BapMAaAHTOB LUMKJIA while.
OH CJyXMT OOBIUHO IJIS BHIIOJIHEHMS OIEepelesJIEHHOT'O INeMCTBUSA HEeCKOJIbKO pas,
He "moka MCTMHHO ycJjioBue", a "BEIOOJHUTH N-pasz".

Y Taxkoro LUMKJa eCcTb "nepeMeHHasa uLukia" unamM "CcueTuMk NOBTOpeHun".
int i;
i = a; /* HadvaJgbHad uMHMLMaIM3auua */
while (i < b){
TeJIO UUVKJIIA;
i += ¢; /* yBenuueHue cueTumka */
. .IPOIOJIKEHME. . .
IIEPENMUCEBaEeTCsa B BUIe
int 1i;
for(i=a; 1 < b; 1 += ¢)

TEeJIO L MKJIa;

TeJIO UMKJIa OyAeT BEIOJHEHO IJIA 3HadYeHMM 1
a
atc
atc+c

nmoka 1 < b



B mnpocrenumeMm ciydae

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

1 osBHauaeT "HoMep NnoOBTOpeHUA".

TaxkoM LUKJI CIYyXUT nOJia noBTopeHmsa CXOXNX memcteum HECKOJIBKO pas
C pasHHM 3HAdYeHMeM IapaMeTpa.

OIIEPATOP break ("BrBanmurecss m3 nukiaa')

OnepaTop break sacTaBjisgeT OpepBaTh BHIIOJHEHME Tejla LMKJIA
U Ccpasy NepeiTy K IPONOJIXEHMIO IPOI'PAaMME .

while (ycnoBuel) {
onepaTopsrll ;

if (ycnmoBue?)

break; ------- >-———+
|
OIlepaTOPHZ ;
} |
. .IPOIOJIXEHUE . . . <———————— Lemmm————- +

for (i=0; ycmoBmel; i++) {
onepaToperrl;

if (ycmoBue?)

break; ---—-———- >————+
|
OInepaTopH? ;
} |
. .OIPOJOJIKEeHUE . . . <———————— <= +

3TOT oOmnepaTop NO3BOJISET OPIAaHM3O0BHEBATL IOIOJIHUTEJILHEIE
TOUKM BEIXOIA M3 LMKJA (IPU OOMNOJIHUTEJIbHBIX YCJIOBUAX) .

[Ipumep :

for (i=0; 1 < 20; 1i++){
printf ("i=%d\n", 1i);

1f(1 == 7){
printf ("break loop!\n");
break; /* BEHIBAJIMUTHLCH M3 LUKJA */

}
printf ("more\n") ;
}

printf ("finished, i=%d\n", i); /* neuaraer 7 */
B WacCTHOCTM, C €TrO IIOMOWBI MOXHO OPITAaHM3OBHBATL OCCKOHEUHBI LMK :

for(;;){ /* 3arojioBok OECKOHEUHOTO LMKJa */
OonepaTopHl;

if (ycnosmue?2)
break; ---—-—--- S



OIlepaTOpPHZ;
} |
. . .OPOOOJIXeHME . . . <———————— L +
3nece B caMoM 3arojioBke Lukjia HE [TPOBEPAETCA HUMKAKUX YCHOBMﬁ,
TaKOM LMKJI IPOHNOJKaeTCcsa OEeCKOHEUHO.

YcioBue IIPOOOJIXEHMA CUMTAETCHA BCeI'la MCTUMHHEIM.

EOVMHCTBEHHHEIM CIIOCOO BEWTU M3 HETO -—
3TO CcIejlaThb break (Opm kKakoM—TO yCJIOBUM) B TeJle LUMKJIA, YTO M HAIMCAaHO.

BeCKOHeUHBM LMKJI MOXHO TaKXe OpPIr'aHM3OoBaThb IIPM IIOMOUM

while (1) {

OIIEPATOP BEHBOJA (IIEYATH)

printf ("Texct") ;
[leyuaTaerT Ha SKpPaH TEKCT.
printf ("rexcT\n");
lleyuaTaeT Ha SKpPaH TEKCT M [IEPEeXOOUT K HOBOM CTPOKE.

printf ("cymosol cjoso2 ");
printf ("cmoro3\n") ;

nedarTaeT

cnoBol cJoOBOZ2 CJIOBO3
U TepexXonomMT Ha HOBYK CTPOKY.

Ecamn nepexon Ha HOBYK CTPOKY He 3alaH ABHO, CHMMBOJIOM \n,
TO TEKCT IIpopgoJixaeT IIedaTaTbCHd B TeKymeﬁ CTPpOKe.

printf ("%d", x);
[leyaTaeT B TekCcTOBOM Buae 3HAUEHNE nepeMeHHOM X.
CrneumasibHasa KOHCTPpyKUMS %$d O3HAauaerT
"B3ATE [NEPEMEHHYI M3 CIMCKa IIO0CJe 3anaToMt
¥ HaredvaTaTb €€ 3HaueHMe B UBIe Lejioro umcia".
printf ("uxkc paBen %d - oro-ro\n", x);
[leuaTaeT CcHauajla TEKCT
VKC PpaBeH
3aTeM 3HaueHMe IIepeMeHHOM X KakK liejloe YuCJIo,
3aTeM TEeKCT
- OTOo-TO
U MEePexXOIUT Ha HOBYI CTPOKY ([IOCKOJIbKY yKasaH CHMMBOJI \n) .

3TOT OIepaTop MOXeT ledaTaThb M HEeCKOJIbKO 3HAaUeHUM [IePEMEHHHIX :

int x, vy’



x = 12; y = 15;
printf ("uxkc ectsr %d, urpexk ects %d, Bce.\n", X, Vy);

IaHHE onepaTop paboTaeT Tak.
Crpoka "uxc ecTb %d, urpexk ectb %$d\n" HaszwpBaeTcs OOPMATOM.
KomneioTep umMTaeT QopMaT cJjleBa HalpaBo U IIedyaTaeT TEKCT
OO Tex Iop, I[IOKa He BCTPETUT CUMBOJ 3d.
Kypcop m300paxeH CHUMMBOJIOM
MKC eCTb

Hanee oH Oeper [NEPBYI nepeMeHHyH M3 CIOMUCKaA ~~~~ U
IevaTaeT ee KakK LeJoe UYMNCIO.

UKC eCTb 12

Imajlee OH CHOBa IledaTaeT TEeKCT oKa He BCTpeTutT 3%d
UKC €CThb 12, MIPeK eCTb

Tenepr oH OepeT BTOPYI) mepeMeHHYK M3 CIMCKa M IedaTaeT ee:
UKC ecTb 12, urpexk ecrtbp 15

CHOBa reuaTaeT TEeKCT, BKJKUYAS IepeBOI CTPOKM \n.
Kak ToJbKO CTpoka dopmMaTa KOHUMJIACL, ollepaTop printf zarepueH.

UKC eCTb 12, uIpexk ecTb 15, Bce.
[leyaTaTh MOXHO HEe TOJBKO BHAUEHMS I[IepPEeMeHHEIX, HO M 3HaueHUus apubdMeTryecKmux
BBEIPAXEHUMN ¢
printf ("paBxHo: %d\n", 12 + 3 * 5);
KOHTPOJILHEIM BOMNPOC, UYTO [IeYaTaeTCs:
int x, vy, z;
X 13;
y = 23;
z = 34;
printf ("x=%d xx=%d\nzzz=%d\n", x, y - 1, z * 2 + 1);

Tyt B dopmMaTe ectThb [IBA mnepeBoma CTPOKM,
nosToMy OyImeT HaledaTaHO:

x=13 xx=22

z222=69
3aMeTeTe, UYTO Iepel TeM KaK ObBTb HaledaTaHHBIMM,
BEIPAXEHMS B CHMUCKe nocse ¢popmMaTa BHUNCIIAITCA.
Yro HamnevarTaer

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

x=13
y=23



[Ipobesi mepen y BO3HUK IIOTOMYy, 4uTO OH COILEPXUTCSH
B CcTpoke dopmara nocjsie cuMmeojya \n !!!
BynbTe BHMMaTEJIbHEH.

SYHKINN

dyHKLUMEN HaszbBBaeTCAa QpaIMeHT IPpOI'PaMMEL,
B KOTOpPEM Nnepenawrcsa [IAPAMETPH,
n koTopeM BO3BPAINAET 3HaueHMEe (MM HUUETO) .

llpesecTb GYHKUMM B TOM, UTO €€ MOXHO BHIIOJIHMTL MHOTO pas3
M3 PasHBX TOUYEK MIPOTPaMMHL.

dyHKUMSA COCTOUT U3

OBBABJIEHNUA - OIMCaHMSIg TOI'O, KaK OHa UYTO-TO BHUMUCIILIET
ObbaBJIeHMEe OBIBAET POBHO OHHO.

BEISOBOB — C KOHKPEeTHBEMM 3HaueHMAMM IapaMeTposB,
YTO MMEHHO OHa HOJIKHa Ha 3TOT pa3 BHUMCIIUTH.
BEISOBOB MOXET OBITH CKOJIBKO YTOIHO.
O6BaBJIeHME NpocTenmey QYyHKUMM BHEIJIAOUT TaK:
int func(int x) {
/* OOVH MJIM HECKOJIbKO OIepaTOopOoB,
3aBeplapMXxXCcsa olepaTopoM return (HedTo) ;

*/

return x+1;

3anaeT QYHKLUMIO C uMMeHeM func
(I/IMF[ BEIOYMBIBAET IIPOI'PAMMMCT, KakK UM MVMMEHAa HepeMeHHbIX) .

int O3Ha4vaeT, 4YToO @yHKHMH BO3BpallaeT LieJioe 3HaUeHNMe.

... (int x) ...

3aaeT CIMCOK apT'yMeHTOB (MﬂM HapaMeTpOB) @yHKHMM.

3amaeT TeJsio QYHKUMM — HEKYK [NOCJIeNOBATEJIbHOCTL OOBABJICHUN
[IEPEMEHHEIX ¥ OIIEpPaTOPOB.

return BEIPAXEHUE ;

3amaeT olepaTop BHEXOIOa M3 (l)yHKLI,I/H/I B TOUKY €€ BEBEI3OBa C BO3BPATOM 3HAUEHUA
BEIPAXEHUA .



[loxaxeM npocToy npmuMep BH3O0BA sToM GYyHKUMM:

int y;
y = func(5); /* a */
. .[IPOIOJIXESHME . . . /* b */

SToT dparMeHT paboTaeT cijenylouyM obpasoM:
y = func(5);
B mTOM TOUKEe MH
1) "szanuceBaem Ha Oymaxke",
YTO BHEIBOB IPOM3OWEJ] B TAaKOM—-TO CTPOKE, TakKOM-TO MecCTe
Halle¥ OIPOT'PaMMH .
2) CMmoTpuM Ha OIPENEJIEHVE ¢ynxuum func.

int func(int x){...

Mel BeIZBAJIM OQYyHKLUMIO kak func(5).
2TO 3HAUMT, UTO B TeJjie QYHKLUUMM X I[IOJIydaeT HauvaJiIbHOe BHaueHue 5.

To ecTr I ITAHHOT'O BH30BA Hama QyHKLUMS (ee TeJio) IpeBpallaeTcs B
int x;

x = 5;
return x+1;

3) x+1 ecTr 6.
Iajee OOJIXEH BHIIOJIHUTLCS ollepaTop return.
OH BHIIOJIHAETCH TakK:

Mer "umTaem c Oymaxkmu" - oTkyzna Ovula BH3BaHa OyHKUmMa func,
U CMOTPMM Ha 3TO MECTO. 3TO OBJIO

y = func(5);

BrluepkmpeaeMm func (5) m 3amensgeMm ero 3HAUEHMEM BEpaxeHU:d,
BEIUMCJIEHHOT'O B ollepaTope return;

y = 67
4) BEHIIOJIHAEM STOT ONEPAaTOpP M NEPEexXOIMM K NPOIOJDKEHUIO.
int vy, z, w;
= func(5);

func (6) ;
= func(7) + func(8) + 1;

5 N K
Il

[lpeBpaTnUTCAa B

5N
Il
w ~J o

+ 9 + 1;

[Ipy >TOM MBl YeTHpe pasz3a "npeirHeM" Ha onpeneneHue ooyHxumm func(),
NpoMOeM BCe ee ONepaToph C Pas3HBMM 3HaUYEHMSAMU IIapaMeTpa X



¥ BepHeMCsa O0paTHO B TOUKY BHSB0BA.

I[IPOT'PAMMA B IEJIOM

[IporpaMMa B LE&JIOM COCTOUT U3 QYyHKLUMN.
OmHa M3 QYHKUMM OOJDKHA MMEeThb ¥MMa main (),

C OYHKIVM main HAUMHAETCS BHIIOJIHEHME IIPOT'PAMMH.

(Ha camoM @mejyie B3TOMY npeguecTByeT OTBEIESHME VM MHMUIMaJIM3aluMd
TJ100aJ1b HEIX IIEPEMEHHEIX,; CMOTPM IIOoCJiedynumne JIEeKUUM) .

YacTo main() - emmHCTBeHHas QyHKUIMS B IpOoI'paMMe.

CTpyKTypa NpPOTPaMMel TaKOBa :
#include <stdio.h> /* mMaruueckada cTpoka */

/* TJIOBAJIbHHE IIEPEMEHHHE (o0 Hux nosxe) */
int a = 7;
int b; /* no ymomuauHmio 0 */

/* OYHKUMN */
£10)0{....}
f200{....}

/* HAUAJIBHAA (IJIABHAA) O®YHKINA */
void main () {

[lpyMep MNPOTpPaMMEL:
#include <stdio.h>

int fl(int x, int y){
return (x + y*2);

}

int £2 (int x) {
int z;

z = x+7;
return 2*z;

void main () {
/* OOBABJIEHUS MEePEeMEeHHBIX */
int a, b, c;

/* OmneparTope */
a=>5; b= 6;

c = fl(a, b+3);
b= f1(1, 2);
a = f2(c);

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



OHa neuaTaeT:

A ectb 60 B ecthb 5 C ecTb 23

KAK HE HAJIO IIPOT'PAMMMPOBATL LIMKJIBI

int i;

i < 4; i++){
if (i == 0)
else 1f(i ==
else if(i ==
else if(i ==

for (1=0;

B manHOoM npuMepe umkj ABCOJIOTHO HE HYXEH.
ecTp npocto I[IOCJEIOBATEJIBHOCTH omnepaTopos:

To, 4YTO TYT »OejlaeTcHd,
funcO () ;
funcl () ;
()

()

’

func?2
func3

’

IMKJI MMeeT CMEBICJI JIMIb ToIrIa,
OIHO M TO XE gmemcTBUE,

1)

KOI'la MHOT'O pa3 BEI3BEIBAETCHA

HO MOXeT OBITh 3aBuUcCdllee OT IlapaMeTpa,

Ho He pasHpBle QYyHKUMM IJIS Pas3HBX 1.

AHAJOT'UYHO,

int 1i;

for (1i=0; 1 < 10; i++)
if (i==0)
else if (i ==
else if (i ==
else

}

TyT funcN (i)
OmHako,

int i;

3; 1 < 10;
funcN (1) ;

3amMerTnbTE,

OepeT Ha cebsa pPoJib
3TOT NpuMep Oojiee eCTEeCTBEHHO MOXeT OBThL 3alMcaH Tak:

i++)

UTO LMKJII Tellepb HadMHaeTCHd

A Tenepp - caydalu,
int i;
for (i=0; 1 < 100; i++){
if((1 % 2) == 0)
else

PacCMOTPMM TakoM NpMMep:

Bpome func(i).

"a B oOCTaybHBEIX Cciydaax'".

Iroe CMeChb LMKJIa M YCJIOBHOITO

even () ;
odd () ;

C mHOekca 3.

omepaTopa ONnpaBIaHa:

/* dyeTHBEL */
/* HedeTHB */



TyT B LUKJIE IIpoBepAaeTCd YeTHOCTb MHIEeKCa i.

03.c

/* TpeyTroJIbHUK M3 3Be31J0ouek */

#include <stdio.h>

/* putchar('c') - neuvaraeT OOMHOKMI CUMBOJI C */
/* cuMmBOJI \n - MEPEeBOIUT CTPOKY */
/* nstars - CKOJIbBKO S3BEe3I0UEK HalleuaTaTb */

/* OYHKUMS PUCOBAHMSA OIHOM CTPOKM TpeyToJibHMKa */
void drawOnelLine (int nstars) {

int i; /* HOMep [eduaTaeMOll 3Be3IOOYKM, CUEeTUMK */

for(i=0; i < nstars; i++) /* PucyeMm nstars 3Bes3mouek nompan */
putchar('*'");

putchar ('\n'"); /* U mepexomMM Ha CJeOyKllyld CTPOKYy */

void main () {
/* OBBABJIEHME IEPEMEHHHX */
int nline; /* HOMEp CTPOKu */

/* BHIIOJIHAEMHE OIEPATOPH (IEUCTBUA) */
for(nline=1; nline <= 25; nline++)
drawOneline (nline) ;
/* CKOJIBKO 3Be3IO0OYEeK? CTOJIbKO Xe&, KaKOB HOMEep CTpOoku */

04.c

/* TpeyTroJIbHUK M3 3Be31J0uek */
/* ToT xe HnpuMep CO BJIOXEHHBIM LMKJIOM, a He C byHkumem */

#include <stdio.h>

void main () {
/* OBBABJIEHME IEPEMEHHHX */
int nline; /* HOMep CTpOKu */
int 1i; /* HOMep NeuaTaeMOll 3Be3IOOUKM, CUeTUMK */

/* BHIIOJIHAEMHE OIIEPATOPH (ﬂEﬁCTBMH) */
for(nline=1; nline <= 25; nline++) {
/* CKOJIbKO BBEe3IOYeK? CTOJIbKO Xe, KaKOB HOMEp CTPpOku */
for(i=0; i < nline; 1i++)
putchar('*");
putchar ('\n"'");

05.c

/* TpeyToJIbHUK M3 3Be31Jouek */
/* Temepb TPeyTOJILHUK NOJIKEH OBITL pPaBHOOEIpPEHHEM */



#include <stdio.h>

/* nstars - CKOJILKO 3Be3JoYeK HaleuaTaTb */
/* nspaces - CKOJIbBKO MNPOBEJIOB HalleyaTaTh Nepen 3Bes3foukaMu */

void drawOneline (int nspaces, int nstars) {
int i; /* HOMep [edyaTaeMOll 3Be3IOOYKM, CUeTUMK */
/* OH Xe - HOMep neuvaraeMoro npobeina */

for (i=0; i < nspaces; i++)
putchar (' ");
for(1i=0; i1 < nstars; i++)
putchar('*");
putchar ('\n"');

/%
n (HOMEep CTPOKM)
celx 1
.. * kK 2
_***** 3
* Kk Kk Kk Kk kK 4
Bcero crpok: LINES
UmcJio 3Be3I0YeK B N—-0M CTpOKe: n*2 -1
Umcio npobesyioR crnepenn (oOo03HaUYeHBl TOUYKOM) @ LINES - n
Bce 3TM umcia DOOCUUTHBAKLTCH C KAPTUHKU. . .
Nx Mmel OynmeMm nepenasBaTh B QyHKUMo0 drawOneline B ToOuke BE3OBa ,
a He BHUMCJISTbL B CaMoOl q_)yHKLU/H/I. @yHKLU/IH oJId TOI'O M 3abeleHa,
YyTOOB HE BHUMCIHIATbL HuYero KOHKPETHOT'O -
BCe IapaMeTpe ee InepeMeHHble, ¥ NoJokHe [IEPEIABATBECA B Hee
M3 TOUKM BEHI3OBA.
B kauecTrBe ImapaMeTpa B TOUKE BEI3OBa MOXHO IIepelabBaTb HeE
TOJILKO BHAUEHMEe I[IepeMeHHOM, HO M 3HaueHMe BHpaxXeHUsd,
TO eCTb GOPMYJIEL.
*/

void main () {
/* OBBABRJIEHME MEPEMEHHHX */
int LINES = 25; /* BCero CTpPOK.
9TO oOmmMcaHMe NepeMeHHOM
cpasy C ee MHHUIMaIM3alMuen
*/

int nline; /* HOMEp CTpPOKu */

/* BHIIOJIHAEMHE OIIEPATOPH (HEﬂCTBMH) */
for(nline=1; nline <= LINES; nline++)
drawOneLine (LINES - nline, /* umcio mpobejioB —--> nspaces */
nline*2 - 1 /* 4mcyio 3Be3modexk —-> nstars */

)7

06.c

/* TpeyTOoJIbHMK M3 3Bes3nouyex */
/* Temnepb TPEyTOJILHUK IOJDKEH OBITH PAaBHOOEIPEHHBM */

#include <stdio.h>



void drawOneline (int nspaces, int nstars) {
int 1i; /* HOMep HeduaTaeMOll 3Be3IOOYKM, CUeTUMK */
/* OH %e - HOMep neuvaraeMoro mnpobeina */

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

void main () {
/* OBBABJIEHME [EPEMEHHHX */
int LINES = 25; /* Bcero crpok. */
int nline; /* HOMEp CTpOKMu */

/* Ina yejioBeKa eCTEeCTBEHHO CUmMTaTh C 1.
g MalMHEL Xe nepBoe umciyio - »3To HYIIb.
[TosTOMY LMKJII
for(nline=1; nline <= LINES; nline++)
CrnenyeT 3anmMcaTb B BUIE
for(nline=0; nline < LINES; nline++)

OH TOXe BHIIOJHUTCS 25 pas, HO 3HAUEHME [IepeMeHHOM-CcueTuluKa
nline OymeT Ha kaxIOol uTepauuy Ha 1 MeHbume. [lo3TOMYy HaIo

IIOMEHATH pacdueT IlapaMeTpOoB nOJid (i)yHKLU/H/I pmucoBaHMA.

n (HOMep CTPOKM)

celx 0
__*** 1
_***** 2
* Kk Kk ok Kk kK 3
Bcero crpok: LINES
Umciio 3Be3I0YeK B N—-0M CTpOoKe: n*2 + 1
Umcio npobesyioR crnepenn (oOo3HAUYeHBl TOUKOM) @ LINES - n - 1

*/
/* BHIIOJHAEMHE ONEPATOPH (IEVICTBUA) */

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

07.c

/*

Tun nepeMeHHEIX 1OjiAd XpaHeHusa BYKB HasbBaeTcsH
char
(or cmosa character).
ByKBEI M300paxalnTCsa B OOMHOYHBIX KabbUkKax 'a' 'b!’ Y+,

[Tpumep :
char letter;

letter = 'a';
putchar (letter);
letter = 'b';



putchar (letter);
letter = '"\n';
putchar (letter);

CuMmBoJs '\n' oBosHauvaeT "HeBUIMMYyI OYyKBY" -
Iepexoll Ha HOBYI CTPOKY, new line.
ECTh HECKOJIbBKO TAaKMX CIelUMaJIbHEIX OyKB, O HUX — IIO3Xe.

3aTo cpas’y cIejlaeM OTOBOPKY.
Urobu mM300pasmTh camMy OYKBY \
crenyetT ucnosibsosarthb '\\'

putchar ("\'"); NI
printf ("\"); OLMOOUHEI .
Hamo: putchar ('\\'"); printf ("\\");

IOejio B TOM, UTO CMMBOJI \ HAuMHAET I[IOCJeNOBaTeJIbHOCTL u3 JBYX OYKB,
nzobpaxawmux OILOHY OyKBYy, MHOT'IA BBEIBBEBAKUYID CIIELMAJIbHEE
IOEeMCTBMSA Ha DKpPaHe WMJIM Ha IIPUHTEpE.

*/
/%
Upciio menauTcd Ha n, ecam OCTATOK oT mejyeHusa ero Ha n paseH O,
TO €CThb eClu
(x $ n) == 0
B YacTHOCTM, TaK MOXHO MNPOBEPSTH UMCJla HA UYETHOCThH/HEUEeTHOCThH,
Oepsa x%2.
OcTaTKM OT IOeJIeHMd UMcjla X Ha n
sto 01 2 ... n-1.
B ciiyyae meJjieHuMs Ha 2 OCTATOK
0 cooTBEeTCTBYyeT UYETHOMY X
1l COOTBETCTBYET HEUETHOMYy X
*/

/* Banaua:
HapmucoBaTe TpPeyIT'OJIBHUK
M3 3BE30YEK B HEUEeTHHEX CTpOoKax
U3 IJIOCMKOB B YEeTHEIX CTpOKax

PemeHre: MCHOOJIb3yeM MNPEXHOKO NpOorpaMMmy,
nodaeme B dyHkumio drawOneline eme omMH apryMeHT — symbol -
KaKMM CMMBOJIOM PMCOBaTb CTPOKY.

Iajlee B OCHOBHOM LIMKJIE MCIIOJIb3yeM YCJTOBHI:IIZ orepaTop
IIPOBEPKY HOMEPa CTPOKM Ha UYEeTHOCTb.

*/
#include <stdio.h>

void drawOnelLine (int nspaces, int nsymbols, char symbol) {
int 1i; /* cueruuk */

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

for (i=0; i < nsymbols; 1i++)
putchar (symbol) ;

putchar ('\n"'") ;



/* Mol BrIHECEM OOBABJIEHME 3TOM IMEePEeMeHHOM M3 GyHKLUMM,
comenaB ee "rmmobanpHOM", TO ecTb BMAMMOM BO BCEX byHKUIMSX.
*/
int LINES = 25; /* Bcero crTpok. */

void main () {
/* OBBABJIEHME [EPEMEHHHX */
int nline; /* HOMEp CTpoku */

/* BHIIOJIHAEMHE OIIEPATOPH (ﬂEﬁCTBMH) */
for(nline=0; nline < LINES; nline++) {

if((nline % 2) == 0) /* uerHoe ? */
drawOneLine (LINES - nline - 1, nline*2 + 1, '4');
else drawOneLine (LINES - nline - 1, nline*2 + 1, '*');

08.c

/* To xe caMoe, HO TeIepb HYXHO elle M [euaTaTb HOMEP CTPOKMU.

*/
#include <stdio.h>

/* Boobme-To rJofBalibHEE IIepeMeHHLEe
IPUMHATO OOBABJIATL B CaMOM Hadajle Qalyia ¢ NporpaMMmoOM.

*/
int LINES = 25; /* Bcero cTpok. */

/* JloBbaBuMm kK OGyHKLUUM elle OIOMH apTyMeHT, yKasaTeJlb - IIedaTaTb Jiu
HOMep CTpokM. Hasoem ero drawLineNumber.
He BmnamuTe B 3abiyXOeHMe IO aHaJioTum Cc uMmMeHeM OYHKIVM drawOneLine () !
B maHHOM cJiyyae - 3TO MMA [IEPEMEHHOY - API'YMEHTA OYHKIVN .

Oneparop if(x) ..... ;
PABOTAET TAKVM OEPA30OM (Tak OH YyCTPOE€H) :
B KAauUeCTBe YCJIOBMS OH IPMHMMAET leJioe uucjo (Tuna int).

YcjoBue MCTMHHO, eciau x != 0,
U JIOXHO, €CJUu x == 0.
BTopol noOaBJIEHHHM apIlyMeHT — COOCTBEHHO HOMEP CTPOKM.

*/
void drawOnelLine (int nspaces,
int nsymbols,
char symbol,
/* a »T0 MH moBaBusm */
int drawLineNumber,
int linenum

int 1i; /* cuerumk */

if (drawLineNumber)
printf ("$d\t", linenum); /* 6e3 mepeBoma CTPOKu */

/* Ha camoMm mejie 5TO ycJioBMe 0OoJiee IOJIHO Hano 3alMCHEBATh Kak

if (drawLineNumber != 0)



HO B 4A3BIKe CM 3TO TO Xe camoe.

*/

/* TyT M CHOBa BMUIMM HOBEIM CIIeUMAalIbHEM CcuMMBOJ \t - TABYJISALUA.
Becr skxpaH (mam JamucT OymMaryu) YCJIOBHO IOIEJIeH
Ha KOJIOHKM WMMPMHOM IO 8 NIOo3MUMi.
[IpyMepHO TakK:

| | | | | | | | | ..
CuMBOJI TabOyJsAUMM BE3HBAET IepexOon M3 TeKylleM NO3MUMM B HaudaJio CJelylollen
KOJIOHKM . Hanpmmep

N oTcoma

B 5TO MeCTO

A

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

void main () {
/* OBBABJIEHME IEPEMEHHHX */
int nline; /* HOMEp CTPOKu */

/* BHIIOJIHAEMHE OIIEPATOPH (HEﬁCTBMH) */
for(nline=0; nline < LINES; nline++) {

if ((nline % 2) == 0) /* uemHOe ? */
drawOneLine (LINES - nline - 1, nline*2 + 1, '+', 1,
nline);
else drawOneLine (LINES - nline - 1, nline*2 + 1, '*', 9,
nline);

/* A moueMy MMEHHO 1 wmiaM MMeHHO 9 ?
* A BCe uTO nomnajo, Juiub 6 He 0.
MoxHo 3, 333, 666, -13445, wurn

*

Bompoc: urto OymeT, ecnau TyT Hanucartb 0 ?

*/

09.c

/* Crnemympmasa 3amavya OymeT KacaTbCsa TOTO,
4TOOB KaXIdasd CTPpOKa TpeyroJibHMKA IeduaTaljachb
B BUIE:
o el Sk S *px

TyT HaMm yxe OpumeTcs MOoOMGUUMPOBATbH OGYHKLUMIO PUCOBAHUSA CTPOKM.

*/
#include <stdio.h>
int LINES = 25; /* Bcero cTpok. */

void drawOnelLine (int nspaces, int nsymbols) {
int i;



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

/* B UMKJIe MBI OyIeM MNPOBEPSTb Ha UYeTHOCTbL HOMEP
nedaTaeMoro CUMBOJIA.

*/
for (i=0; i < nsymbols; i++) {
if((i % 2) == 0)
putchar('*");
else putchar('+");

}
putchar ('\n"');

void main () {
int nline; /* HOMEp CTPOKMu */

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

10.c

/* Bamaua HapucosaTb POMB:
*

* Kk
* Kk ok kK
* K K
*

*/
#include <stdio.h>
int LINES = 10; /* BCero CTpPOK B IMOJIOBMHe pombBa. */

void drawOnelLine (int nspaces, int nsymbols) {
int i;

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

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

void main () {
int nline; /* HOMEp CTpOKu */

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

/* Mel HAPUCOBAJM TPEyTOJIbHUK.
Tenepb HaM HYXEH [NE€PEBEPHYTEM TPEYTOJIbHUK.
[umeM LUMKJI 10 yOBRBAHUI MHIEKCA.
C maHHOTO MecCcTa HOMepa CTPOK OTCUMTHBAKTCSA B OOPAaTHOM MNOPAIKE :
or LINES-2 mo O
*/

for(nline=LINES-2; nline >= 0; nline--)



drawOneLine (LINES - nline - 1, nline*2 + 1);

11.c

/* A Tenepb pucCyeM poMO, MUCHOJIb3ysd MaTeMaTuueckre QOopMyJie. */
#include <stdio.h>

void draw (int nspaces, int nstars, char symbol) {
int i;

for (i=0; 1 < nspaces; i++)
putchar (' ");
for(1i=0; i1 < nstars; i++)
putchar (symbol) ;
putchar ('\n'");

void main () {
int LINES = 21;
int MIDDLELINE = LINES/2 + 1; /* cepemnuHa pomba */
int nline;

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

/* Y crnepyomero uLMkia for () HeT MHMUMAaIU3ALUM
HAYaJIbHOTO SBHAUEeHMS MHIEeKCa.
HauasnpHOe nline HacJyenmyeTcs M3 NOpPenHOyleTro LMKJIA,
TakMM, KaKMM OHO OCTAaJIOCh IOCJIe €TI0 OKOHUAaHMS, TO eCThb
pasHeiM MIDDLELINE.

*/
for( ; nline < LINES; nline++)
draw(nline - MIDDLELINE + 1, (LINES - 1 - nline) * 2 + 1,

'V'),
}

* 12 ARRAYS.txt *

MACCHBEI

MaccuB - 3TO HECKOJIbKO INPOHYMEPOBAHHEIX [I€PEMEHHEX,

OOBEeIMHEHHBX OOMMM MMEHEM.
Bce nepewmennwvle mmvenT OIVMH UM TOT XE THII.

Paccmorpum IIOJIKY ¢ N ammkamy,

IyCTb MMsS IIOJIKM — Vvar.

Torma KaXxXIObM SAlMK-gJyerKa MMeeT MMS
var [0]
var[1]

var [N-1]



Hymepauma mpmetr c HYJIA.

MaccuB OOBABIIAETCH Tak:
int var[N];
30ecb N - ero pa3Mep, 4MCJIO SYeek.

3TOo omnmcaHMe Kak Ob 0ObaBiigeT N [IepeMeHHEIX Tula int ¢ mMeHamu
var([0] ... var[N-11];

B omepaTopax njsg ofpameHrs K n-oMy Ammuky (rme 0 <= n < N)
MCIIOJNIb3yEeTCH MM SyKa

var[n]
Toe n - LeJjioe 3HaueHMe (MM 3HaudeHMe LeJIoM IepeMeHHOM,
WM LEeJIOUMCIIEHHOT'O BhHpaxeHusd), "uHIexc B Maccuse'".
SrTa onepaumsa [] HaswpBaeTcda "uHIOekcauusa Maccuepa'.
MHpnexcauusa - ecTb BHEOP omHOoTo M3 N ANMKOB NPM I[IOMOLM YKas3aHUS LEJIOI'O HOoMepa.
var - MmaccuB (N sueek)
n - BHlpaxeHue (dopmyJia), BHIAmAag LieJloe 3HAaUeHMEe B MHTepBalle
0..N-1
var[n] - B3AT OOMH U3 BJIEMEeHTOB MaccupBa. OOUMH U3 BCEX.
n - HOMep sAllMKa — HaszbBaeTcsa eme M "mMHOekcoM" B3TOM NEepeMeHHOU B
MaccHuBe.
[Ipumep :
int var([5]; /* 1 x/
var[0] 2; /* 2 %/
var[l] = 3 + var[0]; /* 3 */
var[2] = var[0] * var[l]; /* 4 */
var[3] = (var[0] + 4) * var([l]; /* 5 */

printf ("var Tperse ectb %d\n", wvar[3]);

B xome 5TOM NpOTpPaMMH BJIEMEHTE MAaCCMBA MEHSWTCS TakKuM 00pasoM:

var [0] var[1] var[2] var [3] var[4]
/* 1 */ My COP My COP My COP My COP My COP
/* 2 */ 2 My COp My COop My COop My COop
/* 3 */ 2 5 MyCOp MyCOp MyCOp
/* 4 */ 2 5 10 My COop My COop
/* 5 */ 2 5 10 30 My COp

Kaxk BMIOMM, KaXIOpll onepaTop mu3MeHseT Jjumb OIHY sueliky MaccCuBa 3a pas.

Maccue - Habop NEepPEeMeHHEX, KOTOphle He VMEHOBAHH pas3HBIMM MMEHaMM,
Bpozme var0, varl, var2,



a I[NPOHYMEPOBAHH non OOHMM MMEHEM:
var[0], wvar[l], wvar[2], ...

MHOekCc - uyacTb VIMEHM IIEPEMEHHON.

Ha camoM gmeJjie mMHOaeKcaums — BTO
1) BbHIOOP BJIEMEeHTa B MacCCHUBe
2) chopaBa OT INpPUCBaMBaHUNM M B BHPAXEHUIX — e€lle U pas3blMeHOBaHUue,
TO €CThb B3ATHE BMECTO MMEHM II€pPeMeHHOM¥ - 3HAaYeHWus, B Heu
XPaHAMeToCcs.

Ecim B IepeMeHHyW He OBUJIO 3aHeCeHO 3HAaueHUe,

a MH MCIIOJIBBYEM DTy II€pPeMeHHYI,

TO B Hel JexuT MYCOP (jymoboe, HemnpenckalyeMoe 3HaueHUe) .
printf ("var4 ects %d\n", var([4]);

HariedyaTaeT BCe 4YTO YI'OOHO.

[looTOMy MEepeMeHHBe HaIlo BCeTda MHULIMAIM3UPOBATH
(maBaTh MM HauvaJIbHOE BHaAUeHHue) .

T'stoBbaJsibHBEIE IIEPEMEHHEIE aBTOMATUYECKNM MHULUIMAJIMIVPYITCA HYJIEM,
eCJIM MBI He 3aJalilM MHaue.

JIokaJsIbHEIE [IepEeMeHHBE He MHULMAJIM3UPYITCHA aBToOMaTUUYeCKM, M cozepxatr MYyCOP.

Maccusel HEJIBE3S npmcBampBaTb LEJUKOM, A3BK CUM 3TOI'O HEe yMeeT.

int a[5];
int b[5];

a =Db; /* oumbra */
Takxe HeJNlb34 IPMCBOUTHL 3HAUEHME Cpal3y BCEM 3JleMeHTaM (suelkaMm) MaccuBa:
a=0; /* oumbra */

He zQgeJjiaeT TOro, 4YTO HaMM OXMOaJiIoOCb, a HABJIA€eTCA omMOKOM .
g O6HyHeHMH BCeX dUeeK crliengyeT MCIIOJIBE30BaThb LMKII:

int i;

BcilenCcTBME BTOTO MACCUBH IPUXOOUTCH KONMPOBATL (M MHMUMAIUBUPOBATH)
IIORJIEMEHTHO, B LUKJIe Iepebupasd Bce (MM YacTb) sSAYEeMKM MacCHuBa.

int i;

for (i=0; i
afi]l = b[i];

B maHHOM cCJiyyae MHIOEKC LMKJIa CJYXMUT TakKXe M MHIEKCOM B MaCCHUBE.
VHOEKCH B MaccuBe mayT C HYJIA.
[lpyMep MHMLMAJIMNSALNNA :

int index, array[5];



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

VI
int index, array[5];
index = 0;
while (index < 5) {

array[index]
index++;

index * 2 + 1;

/* B Mmaccuse 6ymer: { 1, 3, 5, 7, 9 } */

VMHIOEKC
OJ15 MacCCUBOB -—
"HoMmep "smmka/suerku" B MaccuUBE.

OJIS LUUMKJIOB -—
HOMEpP [IOBTOPEHMA LMKIa, CUeTUUK.
MBI OOJIXKHBI M3MeHATh ero CAMU.

OBGBIUHO MACCHMBHE M LMKJBE COBMEWAKTCS TakK:
VHIOEeKC LMKJIa €CTh MHIEKC B MAaCCHUBE;
TO €CThb MHIOEKC LMKJIa MCIOJIb3YyeTCs IJisa nepebopa BCex
5JIEMEHTOB MAaCCUBaA:
int a[N], i;

for (i=0; i < N; i++)

al0] = 17;
al[0] += 4;
al[0]++;

[pmMmep: umcia duboHauum.
3amanTca MaTeMaTHUdeCKUMM QOopMyJiaMu :

f[1] =1
f[2] =1
fln+2] = fln+l] + f[n]

#include <stdio.h> /* Maruueckasa cTpoka */
#define N 20 /* CKOJIbKO MEePBHIX 4YMCeJl IoCUMTaTh */

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

fibs[0] = 1; /* MHOEKCH OTCUMTHBAKTCA ¢ Hynaa!!! */
fibs[1l] = 1;

/* TyT nokasaHo, 4YTO MHIEKC 3JIeMEeHTa MacCHBa MOXET BHUMCIATLCH */

for (index=2; index < N; index++)



fibs[index] = fibs[index-1] + fibs[index-2];

/* PacneuaTka B obpaTHOM Mnopdanke */
for(index = N-1; index >= 0; index--)
printf ("$d-oe uwmcio dmubouauum ectnr 3d\n",
index+1, fibs[index]) ;

3mech MB BUIOMM HOBHIM IJig Hac omneparop #define
OH BajaeT TeKCcTyaJbHyl 3AMEHY cmoBa N Ha cinoo 20,
B IOAHHOM CJlydae IIPOCTO SBJISSACH BKBUBAJIEHTOM

const int N = 20;

K HecuacThpo pasMep MacCHBa He MOXeT OBTb 3anaH I[IPpM IIOMOWM II€PEMEeHHOM,
a BOT IpM IIOMOWM MMeHM, omnpernejieHHOoTo B #define - moxer.

CTPOKHA

Crpoku ecTb MaccuBe BYKB - Twmna char,
oKaHumBaklmmecs creucmumsosioMm \0

char string([20];

string[0] I
string[1l] o)
string[2] "
string[3] = 'B';
string[4] e
string[5] T
string[6] \

printf ("$s\n", string);
%s - obopmaTr mnsa neuatu CTPOK.
Hykxakmue OpyTMe MaCCHMBH HEe MOTYT OHTL HaleuaTaHH

LIeJIMKOM OIHMM OIIepaTOpOM.

char string[20];

string
string
string
string
string
strlng

|
~ a3 0 W ST d

o B

0
1
2
3
4
5
6 '; /* llepeBOon CTPOKM — TOXe OykBa */
7

(0]
(1]
(2]
[3]
[4]
[5]
(6]
[7]

WY Oaxe IMpPpOCTO
printf (string);
Takre MacCuBE MOXHO 3almMcaTb B BUIe CTPOoku OykB B ""

char string[20] = "HOpuseT\n";

OcTaBmMECS HEUCIOJb30BaHHEIMU CMMBOJIEI MaccuBa OT string[8] mo string[l1l9]



comepxat MYCOP.

[IOUEMY IJIA CTPOK M3OBPEJIM CUMMBOJI "IIPM3HAK KOHIA"?

Crpoka - »To YACTH maccuBa OYyKB.
B pasHoe BpeMsa uUuCJIO OyKB B CTPOKE MOXET OBTh pPas3JIMUHBIM,
Jumwb OBl HEe IIPEeBHIIAJIO pa3Mep MaccHuea (Torma CiayduTcsa cOOoOM NpOoI'paMMEl) .
3HauuT, CcJenyeT I'Ie—-TO XPaHUThb TeKyllyl IJMHY CTPOKM (UMCJIO MCIOJIb30BAaHHEIX
CMMBOJIOB) . ECTb TpM pPelleHMUs:
(1) B oTnmesbHOM nepeMeHHOM. Ee ciienyeT nepelaBaThb BO BCe

byHKLMM OOpPabOTKM IOAHHOM CTPOKM (IIpMUYeM OHa MOXeT M3MEeHATHLCH) .

char str[32]; /* MaccuB IOJs CTPOKM */
int slen; /* Gparb neperle slen OYKB B 3TOM MaccuBe */
func (str, &slen); /* IBA apryMeHTa IJid [epelnauu OIIHOM cTpoku */

SToT nomxonm paboTocnocobeH, HO CTpOKa pasbmBaeTcs Ha IOBa
oOBeKTa: CcaM MacCCHUB U [IEepeMeHHYK IJId €TI0 IOJMHB. HeymoOHO.

(2) XpaHUTBL TeKyllyln IJMHY B 3JjieMeHTe str[0],
a 6ykBel - B str[l] ... uro.
[Inoxo TeM, 4uTo B str[0] MOXHO XpaHUTbH Juib umcja oT 0 mo 255,
M eCclM CTpoKa OJMHHEEe - TO TakoM INOAXOI HENPMMEHUM.

(3) He xpanmTe nnuHy HUI'TIE, a BBEeCTM CHUMBOJI-IPM3HAK KOHLA CTPOKU.
Tenepre B
func (str) ; /* OIVH apryMeHT - caM MaccusB */

nepenaeTcsa TOJBKO CaM MacCuB, a ero TeKyllad OJIMHa MOXeT OHTb
IpM HYXIOEe BHUMCIJIEHA IIPpM IOMOLM HeKoel (QyHKLUMM, BpOIOe TaKOM:

int strlen(char s[]){ /* OYHKLUMSA OT Maccupa OYKB
*/

int counter = 0; /* CcueTuMkK M OINHOBPEMEHHO MHIEKC
*/

while (s[counter] != '\0") /* Noka He BCTPETWJICS NPU3HAK KOHLA
TexcTa */

counter++; /* HmoCUMTaTb CUMBOJI

*/

return counter; /* CKOJIbKO CUMBOJIOB, OTJMUYHEX oOT '\0'
*/

}

TyT HMKAKMX OTPaHMUYEHUM HeT. JVIMEeHHO »TOT NOoOXon M OblI M30paH

B gas3uKe CM, XOTS B NPMHLMIE MOXHO CaMOMy IOJIb30BaTbCS U IOPYyIUMHU.
Ha camoMm gneJjie B sA3bKe ecTb Takas CTAHIAPTHAA éoyukumsa strlen(s)
(BaM He HAIO NMCAThb €e CaMOMy, €€ yXe HalucajM 3a Bac) .

Maccus, 3aIaHHBEIM BHE KaKUX-JIMOO @)yHKLU/H\/JI, MOXHO INPOMHMIMAJIM3NPOBATDH
KOHCTaHTHEIMM Ha4YaJIbHEIMM 3HaAYEeHMAMN:

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

'el, 'Tl, l\O' };

Il
=
g
<
&

char string[7]

Ecim pasmep maccupa ykaszaH BOJIBIE, uyueM MBI NEepedMcIMM 3JIEMEHTOB,
TO OCTaJIbHHE 3JIEMEeHTH 3aloJIHATCH Hyaamu (midg int) wmam '\0' mua char.



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

Ecam MBI IIepeumciyMm OOoJiblle 3JIEMEHTOB, UYeM II03BOJISET pa3Mep MaccuBa -
o270 OymeT ommMOKOM.

int al5] = { 177, 255, 133 };

Onepaumsa MHIEeKCaAUMM Maccupa al[] maert:

nopu n 3HaueHMe BHpaxeHMsa a[n] ecTb

-1 He omnpenejsyieHO (ommOkKa: "MHIEKC 3a IpaHuler Maccusa')
0 177

1 255

2 133

3 0

4 0

5 He onpenejieHO (oummbka)

* 13 FUNCS.txt *

KAK TIPOMCXOINT BH30B OYHKLUNU

[IlycTs y Hac omnmMcaHa OyHKLUMS, BO3Bpallamomas liejioe 3HaueHUue.

/* ONPEIEJIEHME O®YHKIUMNM func (). */
/* Tme func - ee mMa. Ha3BaTb MH €€ MOXEM KakK HaM yI'OOHO. */

int func(int a, int b, int c) {
int x, y;

return (HeKoe 3HauyeHue) ;

3mech
a, b, ¢ - apryMeHTH QYyHKUMM ([IapaMeTpH)
X, y — JIOKAJIbHEIE II€pEeMeHHEBIe

Touka BHI30BA — HAXOOUTCSH BHYTPM KAKOW-TO IOPyIOM

byuxuum, HanpmuMmep QyHKUMM main ()
main () {
int zz, var;

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

Korma BHIIIOJIHEHUE IIPpOoIrpaMMELl JOXOOUT IO CTPOKU

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



1) IpomcxommuT BH30B OYHKIVM func ()

(a) OTOT IIYHKT MEl YBUIOMM HIXE.
(b) CospawnTCcsa NepeMeHHBEe C MMeHaMu a, b, C¢, X, V;
(c) [lepeMeHHEIM-apI'yMeHTaM [IPUCBaAMBAITCA HadaJIbHEIE 3HAYEHUHA,

KOTOpHE OepyTCs M3 TOUKM BHSBOBA.
B Touke BHBOBA IIE€PEUMCIJIEH CIMCOK (Uuepes 3alAaATyil) BhPaXeHUM

(bopmy) :
func (eepaxennel, BEpaxeHUe2, BHpaxeHMue3)
BEIUMCJIEHHBIE 3HAUEHUS BTUX BHEPAXEHUN COOTBETCTBEHHO OyIyT
IIPMCBOEHEL
l-omy, 2-omMy M 3-eMy apT'yMeHTaM (llapaMeTpaM) U3 OolIpeleJieHUus
GyHKLUMM :

int func(a, b, c){ /* a = "womep 1, b =2, ¢c =3
[lepBHM NapaMeTp:

a = 33;
BTopoM mnapaMeTp:

b =77;
TpeTuy napaMeTp:

c = var + 3;
TO €eCTb, BBHUMUCIAHA,

c = 20;
JlIokaJsib HEIE IIEPEMEHHEIE X M Y COoImepXaT HeOollpeldeJISHHBIE 3HadvYeHNMHd,
TO €CTb MYCOP (MI:I HEe MOXeM IIpencCckKa33aThb MX 3Ha4YeHMud,

IIOKa He IIPpUCBOMM VIM ABHBIM OGpaBOM Kakoe-JmMbO BHaAUEHME CaMM) .

2) BrmogHsetrcsa TEJIO yHKLUMM, TO €CTb BHUMCJIEHMS, 3alMCaHHbBE BHYTPM { ... }
B onpenejeHuM OQyHKUMM. Hanpmumep:

VI mapaMeTprl, U JIOKaJIbHBEEe IepeMeHHEle - 570 I[IEPEMEHHHE,
TO €CTb MX MOXHO M3MEHATH.

b =Db + 4;
[Ipy TOM HMKaKMe nepeMeHHEHe BHE sTOol QyHKUMM He U3MEHATCH.

(OB mTOM eme paz3 nos3xe) .

3) IpomsBomuTcsa BO3BPAT u3z QyHKUUU.

return (HeKoe 3HaudeHue) ;

Hanpumep, 2TO MOXeT OBITH



return(a + 2 * x);

PaccMOTP¥MM, YTO IIPM BTOM MIPOMUCXOIOUT B TOUKE BHSBOBA:
zz = func (33, 77, var + 3) + 44;
(1) BriuepxuBaeMm func(..... )
zz = XXXXXXX + 44;
(2) BouuciaeMm 3HaueHMe "Hekoe 3HaueHue" B omneparope return,
n Bepem KOIIMIO 3TOro 3HaAUEHUA.

[IyCcThb NPM BHUMUCIIEHUM TaM IMOJIyuuJioCch 128.

(3) IomcrTaBJjsgeM 2TO 3BHAUeHME Ha MECTO BHUepkHyToro func(..... )
Y Hac nojiydaeTcsd

zz = 128 + 44;

(4) ABTOMATUMUECKN YHMUTOXAKTCSH JsoxajibHBIE [IE€PEMEHHEE ¥ apl'yMEeHTH

OYHKLUM :
a - yburo
b - yOuTo
c - yburo
X - yburo
y - yburo

Takux IIepeMeHHBX (M UX 3HaueHMM) OoJblle HEeT B IPUPOIE.
(5) IIyHKT, KOTOPBIM MH OOCYIMM I1O3XE.
(6) IpomoJsixaeM BHUMCIIEHUE:
zz = 128 + 44;
Brluncisiserca B
zz = 172; /* omnepaTop npucBamuBaumsa */

int funcl (int x) {

printf ("funcl: x=%d\n", x); /* 1 %/
x = T77;
printf ("funcl: x=%d\n", x); /* 2 */

return x;

void main () {
int var, vy;

var = 111;
y = funcl (var) ; /* @ */
printf ("main: var=%d\n", var); /* 3 */

B nmaHHOM cJlydae B Touke @ Mpl IepenmaeM B obyHkxumio funcl ()
3HAUEHVE nepeMeHHOM var, pabBHoe 111.

3TO BHAUMUT, UTO IIPY BH3O0Be ObyHKUMM OyIeT Cco3IaHa [IepeMeHHas X
n ey OyIeT NPUCBOEHO HadaJibHOe 3HaueHue 111



x = 111;
[IosToMy IepBHM oIepaTop printf () HaneuataeT 111.

3aTeM MBI M3MEHSEeM 3HaueHMe IepeMeHHOM X Ha 77.

Mel MeHsSeM IIepeMeHHYI X, HO He IepeMeHHyB0 var !!!

Jcnonp3oBak 3HAUEHUME (ero kommwo) M3 [IepeMeHHOM var IOJjia X,

MEI O IIEPEeMEHHOM var 3albeUiM - OHa HaC He kacaeTca (a Mel - ee).

[losToMy BTOpPOM omepaTop printf () HamneuaTaetr 77.
B mepeMeHHOM Xe var oCTaJloCch 3HaueHue 111,

UTO U [NONTBEPOUT HaM TpPeTul olepaTop printf,
KOTOPHM HamneuaTaeT 111.

int funcl (int x) { /* £.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 MBI M I[IEePEeMEeHHY BHYTPM main (), ¥ apryMeHT GyHKLMM
funcl () HazBaJdM OIHMM UM TeM Xe uMeHemM. Uro OymeT?
BymeT TO Xe caMoe, UTO B MPENHOYIEM IIPUMEpPE.
B MomeHT BHBOBa QyHkumm funcl () OynmeT coz3maHa HOBAS mnepeMeHHas

C MMEeHeM X, a cTapas (IpexHsas) [IepeMeHHas M ee 3HaueHue OynayT
BPEMEHHO CIIPATAHH (CKPBITH) .

MoxHO ObBIO OBl YTOUHUTL STU II€PEMEHHHE MMeHaMM QYyHKLNWNA,
B KOTOPHIX OHM OINpPeIeJieHH :

main::x
171
funcl::x
(HO »TO yXe KOHCTpykKUuM mu3 a3eska Cut+, a He Cu).

BHINOJIHMM [IPOTPaMMy I[1O OIlepaTopaM:

[ /* 1 */ OTBOOSATCS [EepeMeHHHEe main::x ¥ main::y OJjs LeJex 4Yucesi;
| /* 2 */ main::x = 111;
|/* 3 */ BrsmiBaeTcsa funcl (111);
|
fom +
|/* £.1 */ OrBomuTcs nepemeHHas funcl::x co s3HauenmeMm 111;
| /* £.2 */ lMeuaTaercs 111 u3 mepemenHoi funcl::x;



. |/* £.3 */ funcl::x = 77; (®T0 He main::x, a Opyrad NepeMeHHad,
. | JIOKAJILHASA nna ¢ysuxumm funcl.
. | [lepeMeHHYI0 main::x Mel ceyuac He

BUOUM —
. | oHa "BacjgoHeHa" MMeHeM Hallem
JIOKaJIbHOM

. | IIepeEMEeHHOM.

. | [loeTOMYy MBI HE MOXEM €€ M3MEeHUTLH) .
. |

. |/* £.4 */ NeuaTtaeTr 77 mu3 funcl::x;

. |/* £.5 */ BosBpamaeT 3HaueHue funcl::x , To ectb 77.

. | [lepemenHas funcl::x yHMUTOXaeTCHd.

. |

. | Tenmepb MBI CHOBa BO3BpamaeMmMcs B GyHKUMO main (),
. | Tne uMa X ofOOBHauvaeT MMepeMeHHYKn main: :x

. | a He funcl::x

fom————— +

|

[/* 3 */ y = 77;

| /* 4 */ [leuaTaeT 3HAUEHMS main::x ¥ main::y, TO eCTb

| 111 o 77.

3TOT MEexXaHM3M COKPHTMS MMEeH [03BoJigeT nmucaTb byHkumy main () m funcl ()
Pas3HEM nporpammmcTaMm, nozssojyasa mMm HE 3ABOTUTHBCHA o ToMm, dYWTOOBL MMeHa
JIOKAJIbHEIX [epeMeHHBX B QyHkUumMax HE COBIAJIAJIM. IlycTb cOBHaZalT — XyXe He

OyneT, MexXaHU3M yNPATEBAHMUSA MMEH pas3pelluT KOHQIMKT.
3aTo NporpaMMMCT MOXET MCIIOJIb30BAaTh Ji0OOe IOHPaBMBLIEECS €My MM
B Ji06OM PYHKUUM — XOTd OB M X, MIM 1.

To xe camoe MHNPOUCXOOUT C JIOKAJIbHBIMM I[1€PEMEHHBEIMM,
a He C apryMeHTaMu QyHKLUM.

int funcl (int arg) { /* JoxanbHas NepeMeHHas-napamerp funcl::arg */
int x; /* JlokajibHaa MepeMeHHad funcl::x */
X = arg;
printf ("funcl: x=%d\n", x);
x = T77;

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, vy);

IelicTBYyeT TOT X& CaMBM MEexXaHM3M BPEMEeHHOTO COKPHTUS MMEHU X.

BooBue xe, apTyMeHTH OQYHKLUMM M ee JIOKAJIbHEE IIepeMeHHHEe

OTJIMYAITCH TOJIBKO OIHMM :
apryMeHTaM aBTOMATUUECKM [IPUCBAMBATCS
HauvaJIbHEIE BHAUEHMS, PaBHLHE B3HAUEHMSAM COOTBETCTBYIMX BHPAXEHMUM
B CINCKe

UMA QYHKLMM (« v vy wvny ounn)
aprl apr2 apr3

B MeCTe BEIBOBa q)yHKLU/H/I.



To ecTb
OIIMICAHVE OYHKIUN:

int f(int aprl, int apr2, int apr3){
int nepeml, nepem2;

/* npomosixenue */

BH30B:
f (Bepaxenmel, BHpaxeHue?Z, BHpaxeHue3)
TO B TEJIE OYHKINMIM BHIIOJIHUTCHA (B MOMEHT €€ BH3OBA) :
aprl = BupaxeHuel;

apr2 BEIpAXeHUe?2 ;
apr3 BHIpaxeHue3;

MYyCOP;
MYyCOP;

nepeml
nepem?2

/* npomosxeHue */

HaxkoHel], CyWEeCTBYKT [IepeMeHHbEe, KOTOpele oObarjdaiTca BHE BCEX OYHKILINNA,
¥ CyWeCTByKUMe BCE BPEMS BHIIOJIHEHUS [NPOT'PaMME
(a He TOJBKO TO BpeMs, KoI'Da akKTMBHA QYHKLUMS, B KOTOPOM OHM CO3HAaHH) .

JlokasibHEIE MepeMeHHBle M apryMeHTH YHUUTOXAKTCAHA npm BEXOIOE

n3 ¢yHxumum. I'stoOaJibHEIE IE€pPEeMeHHBle — HeT.
int x = 12; /* :1:x — e’ MOXHO 3apaHee MNPUCBOUTHL KOHCTAHTY */
int globvar; /* ::globvar */
int £1(){

int x; /* fl::x */

x = T77;

printf ("x=%d\n", x); /x4 x/

return x;

}
int £2(){

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

void main () {

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

x = 111; /* 1 x/
printf ("x=%d\n", x); /* 2 %/
printf ("glob=%d\n", globvar) ; /* 3 */
y = £f10);

y = £2();



B nmaHHOM IpuMepe Mel BUIOMM:
- Bo-nepsBuX Mel BuamMm OYHKINMNM EBEE3 [MAPAMETPOB. 3TO HOpMaljibHadA CUTyaLMd.
- BO-BTOPHBIX TyT ucnomawb3syiorcsa TPV nepeMmeHHBlEe C UMMeHeM "x"

Kaxk BHINOJIHAETCA NpoTpaMmMa’?

/* 1 */ main::x = 111;
OTO JIOKAJIBHEIM X, a He TJIOoDAaJIbHBIM.
TnoBaJibHEIM X MONPEeXHeMy COIEePXuT 12.

/* 2 */ HanmeuaTaeT 3HaueHMe IIepeMeHHOM main::x, To ecTb 111.
BayTpr ¢yHKUMM main ryioBajibHas IIepeMeHHas ::X
3aCJIOHEHA CBOEM COOCTBEHHOM IIE€PEMEHHOM X.
B nmanHOM cjyuae HET CIIOCOBA mofBpaThbCcsa M3 main K TyoBajibHOM
[IEpPEMEHHOM X, BTO BO3MOXHO TOJIbBKO B A3bKe Cut+ 0O MMEHM ::X

K nepemenHOoM xe globvar y Hac IOOCTYIl €CThb.

/* 3 */ lleuaTaeT ::globvar. Mu obHapyxmBaeMm, uTO ee 3Hauenue 0.
B oTnmume OT JIOKAJIbHBIX IIEePEMEHHEIX,
KOTOpPEE M3HAa4daJlbHO cozepxat MyCOP,
TyioBasibHEIE [IepEeMeHHEBe M3HAuvaJIbHO comepxaT 3Hauenue 0.

B paMoOuKy, NOOUEPKHYTH.

/* 4 */ pu Be3oBe f1 ()
nepemeHHasa fl::x
3acJioHgeT coboM Kak
main: :x
TakK u
HED

B maHHOM cJiiyyae Hamneuaraercs 77,
HO HM ::X HM main::x He OynOyT M3MeHeHH olepaTopoM xX = 77.
270 mBMeHsanack fl::x

/* 5 */ lIpy BeI3OBe f2 () MCTOPMS MHTEpPECHee.
TyT HeT cBoOeM COOCTBEHHOM II€pPEeMEeHHOM X.
Ho kxakas nepeMeHHas IledyaTaeTCs TYyT -
HED VI
main::x ?

OrBeT: ::X
TO ecTb 12.

[lepeMeHHEIE Ha3BaHH JIOKAJIBHEIMU €lle U I[IOTOMY,
uro oHm HEBUIVIME B BH3HBAEMHX OYHKIVAX.

STo OIIPENEJIEHME JIOKAJIBHBEIX II€PEMEHHEX .
(llooToMy He cnpammepanTe "nouemy?" IIo omnpenejieHUIO)

To ecTb, €e€CJaM MBl UMMEEM

funca () {
int vara;

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

To M3 GQyHKUMM funcb () me HE MMEEM IOCTYIIA K IIEPEMEHHOM vara.

funcb () {



int z;

z = vara + 1; /* ommbka,
vara HeusBecTHa BHyTpu funcb () */
}
Ecimn, B cBOoo ouepenb, funcb() eeseiBaeT funcc(),
7O M u3 funcc() nepeMeHHas vara HeBUIMMA.

OCTaHOBUTECH M OCO3HauTe.

3TO HNpPaBMJIO CJYXUT BCE TOM Xe LejiM — pasHble QyHKUUM

MOTYT OBITH HANMCaHB PAa3HBMM NPOT'PAMMMCTaMM, KOTOPBE MOIYT
MCIOJIb30BAaTh OOHM UM Te Xe MMeHa nijda PA3HHX nepeMeHHHX,

He 00ACh UMX B3aUMOIIEepeCedeHUd.

MHOXeCTBa MMEH, MCIOJIb30BAHHEIX B Pa3HBIX QYHKLUMUAX, HE3aBUCHUMBL
Opyr oT mpyra. lMumeHa m3 omHoM obyHkuum HUKAK He oTHOCATCH

K [IepeMeHHBIM C TeMM Xe MuMeHaMu M3 OPYTON byHKUMM .

BepHeMmca k naparpady KAK ITPOUCXOINT BH30B OYHKUUU
Y PacCCMOTPUM NOYHKT (a). Tenepb OH MOXeT OHTHL OIMCaH Kak

(a) JlokaJIbHEIE IE€pPEeMEeHHBle M aPI'yMEHTHl BHI3BEIBAUWEM QYHKUMM IOeJalnTCsd
HEBUIOMMBIMU .

A npm BO3BpaTe M3 GyHKLUMMK:

(5) JloxkaJibHEIE IEepeMeHHBe UM API'yMEHTH BHIBHBAKUIEM QYHKLUMUM CHOBA IeJIaloTCHa
BUIOVIMEIMU .

OIHAKO rjobaJjibHEIE [IepeMeHHbBEe BUIVMEL U3 JIIOBOVL dyHKLIMM,
MCKJIYasa CcJjydal, KoTzga IJiobajibHas [IepeMeHHad 3acJIOHeHa
OLOHOMMEHHOM JIOKAJIbHOM I[I€PEeMEHHOM IaHHOM QYHKLMM.

BelBawT QYyHKIMM, KOTOPBE HE BO3BpPAllAlT HUKAKOT'O SBHAUEHUSA.
Takre obyHkumm oboszsHauvawTcsa void ("mycrTemuxka') .
Taxkue OQYyHKLUMM HaszblBalT eime I[IPOIEIYPAMN.

void func () {
printf ("MpueeTux!\n") ;
return; /* BEpPHYTbCHS B BHS3HBAKIYD OGYHKLUMO */

Taxre OGYyHKUMM BEI3HBAKTCS palu "nobouHex sbddexToBR",
HaIOpyMEp [IedaTM CTPOYKM Ha DKPaH MM M3MeHEHMS IJIOOAJIbHEIX (M TOJIBKO)
IIepPEMEHHEIX .

int glob;
void func (int a) {
glob += a;
OnepaTop return TyT HeoBga3aTesyieH, OH ABTOMATUUYECKM BHITOJIHAETCSH

nepen nocjyenHey CKOOKOM }

BEI3OB Takux QYyHKUMY He MOXeT OBTb MCIOJIL30BaH
B oIlepaTope NPUCBAMBAHUS:

main () {
int z;



z = func(7); /* ommbka, a 4uTo MBI NpMUcCBamBaem 22?2 */
KOpPpEeKTHE BHS30B TaKOB:
main () {

func (7) ;

[lpocTO BEIZOB UM BCE.

SAYEM $YHKIUN?

UTOOHBl BHEIBEIBATH UX C Pa3HEBEIMA apI‘yMeHTaMVI!

int resl, res2;

resl

func (12 * x * x + 177, 865, k") ;
res2 z

func (432 * y + x, 123 * y - 12, "

KcraTtu, BH 3aMeTMIM, UYTO CIMCOK (QaKTMUECKUX IapaMeTpOB
cilenyeT depes 3alAaATyo;
M BBIPAXEHUM POBHO CTOJIbKO, CKOJIbKO [apaMeTpoB y OGyHKUMM?

dyHKLUMS omnmuceBaeT I[IOCJEIOBATELHOCTL IEWCTBUM,

KOTOPYK MOXHO BBHIIOJIHMTBE MHOIT'O pas,

HO C paBHbIMI/I VMCXOIOHBIMM IAHHBIMM (apI‘yMeHTaMI/I) .

B 2aBUCUMOCTM OT IJAaHHBIX OHa 6y,ueT BEIIAQBATDH paBHbIe pegyanaTbl,
HO BEHIIIOJIHAA OIHM M Te Xe ,D;eIZCTBI/IH.

B TOM TO M COCTOMT €€ IIpPeJIeCThb:
MBI He OyOnmMpyeM OIMH KYCOK INpOTpPaMMeEl MHOT'O pas,
a npocTto "BHI3EBaeM" ero.

dyHxumsa - abcrpakumsa AJITOPUTMA, TO eCThb [NOCJIeIOBATEJIbHOCTM IeMCTBUN.
Ee koOHKpeTMs3alUMsa - BHB3OB QYyHKLUUM C yXe OINpeleJIeHHEMM [IapaMeTpaMu.
OnepaTop return MOXeT HAXOOMUTHCH HE TOJIBKO B KOHLEe QyHKLUM,

HO M B €e CepenmuHe.

OH BHIBBIBAET HEeMeIJIEHHOe IMNpekKpalleHMe Tejia QyHKUMM M BO3BpPaT 3HAUEHUS
B TOUKY BEI30Ba.

int f(int x) {

int y;

y = x + 4;

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

return (x + vy);

PEKYPCHUBHLEIE SYHKIMN. CTEK

PexypCHMBHOM HazbHBaeTCcsa OGOyHKLUMSA, BH3BEBAIAsA caMa cebs.



int factorial (int arg) {

if (arg == 1)

return 1; /* a */
else

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

OTa dyHKUMS npu BH30Be factorial (n) BHUMCAMUT NPOUIBEIESHUE
n* (n-1) * ... * 3 * 2 * 1
HaszeplBaeMoe "baxkTopmas umcia n'".
B nmaHHOM GyHKUMM IIepeMeHHas arg OymeT oTBeleHa (a mnocjie M yHuUTOXeHa) MHOI'O
PA3.
Taxk uTo nepemeHHas factorial::arg nmospkHa HOJNIyuuThb eme M HOMEP BrBOBa OGYyHKUMUM:

factorial::arg[ypoBeHb BH30BA]

U Ha KaXgoM HOBOM YPOBHE HOBad IEepeMEeHHad CKpPpEBRaeT BCe IIpesnylme.
Tax nnsa factorial (4) Oymer

B ittt e e +
| | factorial::arg[ O on pas ] ecTb 4 |
| | factorial::arg[ 1 et pas ] ecTb 3 |
| | factorial::arg[ 2 o pas ] ecTb 2 |
| | factorial::arg[ 3 u; pas ] ecTh 1 |
A + o

3aTeM HOMIOyT BO3BPATH M3 GyHKUMUM

B ittt e e +
A | /* b */ return 4 * 6 24
| | /* b */ return 3 * 2 = 6
| | /* b */ return 2 * 1 = 2
| | /* a */ return 1; |
| + +——————

Taxkasa KOHCTpykumsa HazsereaeTcsa CTEK (stack).
________ + +____________
\ \ IyCTOM CTek
o —— +
[ToJiloXxyM B CTEK 3HAadYeHMEe a
|
———————— + | e

\ v \

o~ +

\ a | <-—-—- BepummMHa CcTeKa

o —— +

[IOJIOXMM B CTEK 3HaueHue Db
________ + +____________

\ \

- +

\ b | <-—-- BepumMHa CcTekKa

o —— +

\ a |



[ToJiIoXM B CTEK 3HadeHue C

________ + +____________
\ \
e +
\ c | <-—-- BepumMHa cCcTeka
- +
\ b \
e +
\ a \
- +

AHAJIOTMYHO, 3HadeHMs "CHuMMAKTCHA CO cTeka" B obOpaTHOM nopsanke: ¢, b, a.

B xaxnOelli MOMEHT BPEMEHM y CTeKa OOCTYINHO IOJiI YTeHUA (KONMPOBAHMUA) MM
BEIOPACEIBAHMSA TOJIBKO IOaHHOe, HaxonAumeecsa Ha BEPIMHE creka.

Tak ¥ B HalleM pekypcuBHOM QyHkKUMM HepeMeHHass factorial::arg
BemeT cebsa MMEHHO KakK CTeK (3TOT AIMK-CTEeK MMeeT UMA arg) -
oHa mMmeeT OJHO mMMAa, HO pasHEE 3HAUEHMA B Pa3HHX Clydasx.
[lepemeHHble, KOTOphle ABTOMATUYECKM BemyT cef®sa KaK CTeEK,
BCTpPEYanTCsa TOJIBKO B (PEeKYPCUBHBIX) OQYHKLUMAX.

Crex - B»TO YacToO BCTpedaladacd B INPOI'PaMMMPOBaAHMM KOHCTPYKIMA.
Ecam nomoBbHOe mnoBenmeHUE HYXHO NPOTpaMMMCTy, OH IOOJIXEH IIpOoMOIOeJIMpOoBaThb
CTeK IIpM IIoMouM MaccCHupa:

int stack[10];
int in stack = 0; /* CKOJIbKO DBJIEMEHTOB B CTeke */

/* BaHeceHue BHaAUEHUA B CTEeKk */
void push (int x) {
stack[in_stack] = x;
in stack++;

/* CHATBH BHaAYeHMEe CcO CcTeka */

int pop () {
if (in_stack == 0){
printf ("Crex nyct, oumbra.\n");
return (-1);
}
in stack--;

return stack[in stack];

ObpaTtuTe B HMMaHMe, UuTO HeT Hyxne CTUPATH (HanpuMmep OOHYJISATH)

3HAUEHMA BJIEMEHTOB MaCCMBa, BHKMHYTEX C BEPUMHE CTEeKa.

OHM HpoCTO OOJiblle He MCIOJb3YITCH, JMOO 3aTUpAalTCsa HOBBIM 3HAYEHMEM IIpU
IIOMEIEHNM Ha CTEeK HOBOI'O BHA4YEHUA.

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

while (in_stack > 0) {
printf ("top=%d\n", pop());

CTEK N $YHKIUMU



BynmeM paccMaTpuBaTh KaxIelM BH30B (QyHKLUMM kak I[IOMelleHMEe B CIELUMAaJIbHEM CTekK
Bospmworo "Ojokxa mHOoOpMauum'", BKJIOUAKIETO B YAaCTHOCTU
APT'YMEHTH ¥ JIOKAJILHHE IIEPEMEHHHE BEI3EIBAEMOM QYHKIIUM.
OnepaTop return M3 BH3BAHHOM QYyHKLUMM BHTAJIKMBAeT CO cTeka BECH Taxkom ©OJOK.

B kKauecTBe IpMMepa PACCMOTPUM TaKyl MIPOTPaMMy :

int x = 7; /* prnobanbHag */
int v 333; /* pioBasnpHaa */

int factorial (int n) {
int w; /* JIMIHAA IepeMeHHas, TOJIbKO IJIS OEeMOHCTPALMOHHHX Lejen */

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 ("Beseaua oyukuma func () \n");

}

void main () {

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

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

printf ("z=%d\n", z);
func () ; /* C */

BEIMOJIHEHME MNPOTPAaMME HAauHETCA C BH3OBA QYHKUMU main () .
B Touke /* A */

y = 12 fo—m - fomm +
main () lx = 7 | v = 333 |
o o o o ==
CTEK BH30BOB ®YHKHMﬁ T'JIOBAJIBHHE ITEPEMEHHHE

B kaxnOelll OaHHEIM MOMEHT BMUIMMH [I€pPEeMeHHBe, KOTOPHE HaXOOATCSH
a) Ha BepumMHe (M TOJIBKO) CTeKa BH30BOB QYHKLUIN.

b) m He3zacJoOHEeHHBEE MMM TIJioDaJIbHHE I[IE€PEeMEeHHEE.

B nmaHHOM cJlydyae Me CMOTPpMM "cBepxy" M BUIMUM:

main::z, main::y, HED v

B Touke /* B */ mml BHIBHIBAeM factorial (3).



W = MyCop
n=3
factorial (3)

+-|=-=-=> Texyum¥ omepaTop z =
factorial (3);
\ zZ = MyCcop \
| y = 12 | o to——_———— +
|main () \ lx = 7 | v = 333 |
e et o +————— o +————
CTEK BH30BOB ©YHKHMﬂ TJIOBAJIBHHE ITEPEMEHHHE
[IpM HOBOM B3IJIAIE BUIVME :
factorial (3)::w, factorial(3)::n, HED ¢ HEAVS

CTasiM HEBUIOMMEH :

main::z, main::y
Crpoka "Tekyumy ornepaTop ." ykasplBaeT MeCTO, C KOTOPOI'O HaIo BO30OHOBUTH
BRIIIOJIHEHME (QYHKILMM, KOI'Ia MBEl BEPHEMCS B Hee.
Korma BunoJjiHeHMe nporpammel B ¢yHkuuy factorial (3) nmovimeT IO TOUKM
/* #b */ 6ynmer BHNOJNHATLCA return 3 * factorial (2).
B urore Oynmer BeI3BaHa OGyHkumsa factorial (2).

\
| W = MyCcop |
\ n=2 \
| factorial (2)
\
|

| +-|---> TexymmM omnepaTop return 3 *
factorial (2);

\ w =3

\ n = 3 \

| factorial (3) |

\

| +—|---> TekywulM OIepaTop z =
factorial (3);

\ Z = MyCoOp \

| y = 12 | o o +

|main () | lx = 7 | v = 333 |

e o ——— - o —— t————

CTEK BH30BOB ®YHKHMﬁ TJIOBAJILHHE I[IEPEMEHHHE

Korma BonojiHeHMe nporpaMmmel B ¢yHkuuy factorial (2) movimeT IO TOUKM
/* #b */ ©ymer BHNOJHATLCHA return 2 * factorial(l).
B umrTore OynmeT BHB3BaHa OyHkuma factorial(l).

\

W = MyCcop |
n =1 |
factorial (1) |
\

ol

+-|---> TexymmM omepatTop return 2 *
factorial (1) ;

\ wo= 2 \

| n =2 |

| factorial (2) |



| +-|---> Tekymmun omnepaTop return 3 *
factorial (2);
\ w =3 \
\ n =3 \
| factorial (3) \
\
ol

\ +-|-=—=> Tekyumi1 omnepaTop z =
factorial (3);

| z MyCop \

\ 12 \ I R ——— +

|main () \ |lx = 7 v = 333

e o ————— - o +————

CTEK BH30BOB QYHKHMﬂ TJIOBAJILHHE ITEPEMEHHHE

Barem B factorial(l) BHIOJHEHME OPOTPAMMEL HOMIET OO TOouku /* #a */
n OymeT HNpou3BOIMUTbLCA return 1.

[Ipym return BruepkuBaeTcsa OIOVH 6Joxk mMHbOOpMaLMM CO CTeKa BE3OBOB GyHKLMM,
” BO3OOHOBJIAETCH BHIIOJIHEHMe "Tekymero oneparopa" B QyHKUMM,

craBmelt HOBOW BepmmHOM CTeKa BHBZOBOB.

3aMeTbTe, UTO B HOAHHOM CHUTyaluM BH3BaHHHEe OGOyHkumuu factorial (m) eme He
3aBEPUMIINCE .

B Hux eme ECTb uToO crmesiaTh: BHYMCIMTB BEpPAaxeHue B return,

”“ COOCTBEHHO BHIIOJHUTL caM return. BrumcieHusa OyOyT HOPOIOJIKEHH .

\

‘ +-|---> Texkyumit omepaTop return 1;
\ w = 1 \

\ n =1

| factorial (1)

\

\

+-|---> TexymmyM omnepaTop return 2 *

factorial(1l);

\ w o= 2 \

\ n =2 \

| factorial (2) |

\

\ +-|---> Texymmy omnepatop return 3 *
factorial (2);

\ w = 3 \

\ n =3 \

| factorial (3) |

\ \

| +-|---> TekymMlM ONepaTop z =
factorial (3);

\ z = MycCop \

| y = 12 | - B +

|main () | lx =7 | v = 333 |

o o +————— o +————-

CTEK BH30BOB ®YHKHMﬁ T'JIOBAJIBHHE IIEPEMEHHBE

\
| +-|---> TexymmuM omnepaTop return 2 * 1;
\ w =2 \

\ n =2 \

| factorial (2)

\




\ +-|---> Texyumy omepaTop return 3 *
factorial (2);

\ w = 3

| n = 3
| factorial (3)
\
\

+-|=-=-=> Texyum¥ omepaTop z =
factorial (3);
\ zZ = MyCcop \
\ y = 12 \ Fm———— Fomm e +
|main () \ |lx = 7 v = 333
o T it fo—— - fomm o=
CTEK BH30BOB @YHKHMM TJIOBAJIBHHE ITEPEMEHHHE
________ + +________
\
| +-|---> Texyummyn omnepaTop return 3 * 2;
\ w =3 \
\ n =3 \
| factorial (3) \
\
| +-|—-—=> Tekyuwmy onepaTop z =
factorial (3);
| z My COP |
\ 12 \ U R ——— +
|main () | lx =7 | v = 333 |
o fomm - o= e o=
CTEK BH30BOB ®YHKHMﬁ TJIOBAJIBHHE I[IEPEMEHHHE
________ + +________
\
\ +-|---> Texyumy omepaTop z = 6;
| Z = MyCcop |
\ y = 12 \ U R ——— +
|main () | lx =7 | v = 333 |
o fomm - fo—— - e o=
CTEK BH30BOB ®YHKHMﬁ TJIOBAJIBHHE IIEPEMEHHHE
________ + +________
\ \
\ z 6 |
\ 12 \ - o +
|main () | lx =7 | v = 333 |
o fomm - fo—— - fomm o=
CTEK BH30BOB ®YHKHMﬁ T'JIOBAJIBHHE ITEPEMEHHHE

HakoHel, B Touke /* C */ 6ymer BH3BaHa byHkuusa func().
PaccMoTpuM TOUYKy /* #c */ B Hen.

________ + +________
\ \
| x = T777;
| func () ; |
\ \
| +-|---> Texymmnt onepatop func();
\ z 6 \
\ =12 \ - o +
|main () | lx =7 | v = 333 |
o o —— - o ==

CTEK BH30BOB ®YHKIUM T'JIOBAJIBHEE ITEPEMEHHBEE



B maHHOM MeCTe HaC MHTepecyeT - KakKMue [IepeMeHHBE BUIUMEL?
BunoyMer :
func::x = 777

v = 333

N BCe.
HED ¢ 3aCJIOHEH JIOKAJIbHOM IIePEMEHHON.
main::y, main::z HeBMIMME, TaK KakK HaAXOOSTCH

He Ha BeplMHEe CTeKa BBEBOBOB QyHKUUN
MuHoTHMe OyHKUMM O0Jiee €CTEeCTBEHHO BHPAaXalTCHa dYepe3 PeKypCUDo.
XoTsa, YacToO B3TO NPUBOAUT K MBJIMIIHMM BEHUMCIIEHMSAM IO CPaBHEHMIO C MTepalMusaMu
(To ecTr uUMKJIamM) . BoT npumMmep - umciia duboHauum.

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

/* else */

return fibonacci(n-1) + fibonacci (n-2);
}
void main () {
printf ("200e umcyo dubonauuy paBHOo $d\n", fibonacci (20));

HOCKOHbe TYyT OTCYTCTBYET MacCCHUMB OJId 3allOMMHaHMA I[IPOMEXYTOUWHEIX
pe3yspTaToB, TO STOT MACCHMB Ha CaMOM Hejle HeABHO MOIOEeJIMpPyeTCs
B BUIE JIOKAJIbHHIX [I€PEMEHHHX BHYTPM CTEeKa BHEHB0BOB QYHKLUIN.
OOHAKO BTOT CHOCOO IJIOX — B HEM CJMIKOM MHOI'O INOBTOPSAKMMUXCS
meycremuit. JoOaBuM OIepaTop NedaTu — M [NOCUMTAaeM, CKOJIBKO pas
Orta BeI3BaHa fibonacci (1) °?

int called = 0;

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 umcmo ®dubonauum pasHo %d\n", fibonacci (20));
printf ("fibonacci (1) 6euia BEIZBaHa %$d paz\n", called);

}

OHa Owbula BHIBBaHa... 2584 pasza!

14 .c

/* PUCyeM XUTPYK IeOMeTPpUUECKyn Gurypy */
#include <stdio.h>

const int LINES = 15;

void draw (int nspaces, int nstars, char symbol) {
int 1i;



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

putchar (symbol) ;

void main () {
int nline, nsym;
char symbols([3];

/* MaccuB mu3 Tpex OYKB */

symbols[0] = '"\\';
symbols[1l] = 'o';
symbols[2] R,
for(nline=0; nline < LINES; nline++) {
for(nsym = 0; nsym < 3; nsym++)
draw (nline, nline, symbols[nsym]);

/* Tlepexol Ha HOBYK CTPOKY BHEIHECEH
¥3 OYHKUMM B IJIABHBEIA LUKJ */

putchar ('\n'") ;

15.c

/* Bamaua:
HapMcoBaTh TabaMLy BUIa

*/

#include <stdio.h>

KOT KOT KOT KOUIKa KOUIKa KOT
KOT KOT KOUIKa KOUIKa KOT

T'me mueT MNOCJeIOBaTEeJIbLHOCTD
KOT, KOT, KOT, KOIIKa, KOWKAa...

IOBTOPAKNWAACS MHOTO pas M pacrnojiaraemas o 6 3Bepeil B CTPOKY.

/* Marmueckas cTpoka */

/* OObaBjeHre TJIOOAJILHEIX [Ie€PEMEHHBIX .

B maHHOM cCJlyyae - KOHCTAHT.
*/
int TOMCATS 3; /* Tpu kora */
int CATS = 2; /* nBe kowky */
int ANIMALS PER LINE = 6; /* mecTb 3Beper B KaxIoi CTpoke */
int LINES = 25; /* UKCJIO BHBOIMMHEIX CTPOK */
/* ¥ HaM MoHamoOMTCH elle OIHa epeMeHHada — obllee UMCIJIO 3Bepen.

Ee MBI BBEIUMCIIVM uepes yxXe 3alaHHEBE,

IORTOMY TYT MBI €e OOBABUM. . .

HO BBHUMCIIMTE YUTO-JIMOO MOXHO TOJIBKO BHYTPU (l)yHKLH/H/I.

B Hamem ciaydyae - B OyHKUMM main () .
*/
int ANIMALS; /* obumee umMcio 3BEpPEN */
int nth in line 0; /* HOMEep 3Beps B TeKylmel CcTpoke */

/* 2Ta nepeMeHHasd HE MOXET OBIThH JIOKAJIbHOM B GQyHKLMM,
* TOorma OHA YHUUTOXMUTCS IIPM BHXOIE U3 QYyHKUUN.
* yTOoOBl €e 3HaYeHMEe COXPAaHAJIOCH.

*/

Tak Kak
Ham xe Heo®6xXomommo,
[looToMy mepeMeHHas - rJyobaJjibHasd.



/* OYHKUMA, KOTOpas CUMTaeT UYUCIIO 3BEepei B OIOHOM CTPOKe
1 OO IIepeBOOUT CTPOKYy, JMOO NepeBOOUT IledaThb B
cIIenyollyld KOJIOHKY (Tabyidumen) .

*/
void checkIfWeHaveToBreakLine () {
nth in line++; /* rmexymmil HOMep 3Bepsa B CTPOKe (C enuHMUE) */
if (nth in line == ANIMALS PER LINE) {
/* EciaM CcTpoka 3arojiHeHa 3BepbMu... */
putchar('\n"); /* HoBasa crpoka */
nth in line = 0; /* B HOBOM CTpOKEe HeT 3Bepei */
} else {
putchar ("\t'"); /* B CIenyolyln KOJOHKY */

void main () {
int nanimal; /* HoMmep 3Bepsa */
int i; /* cueTuuk */

ANIMALS = ANIMALS_PER_LINE * LINES;
nanimal 0;

while (nanimal < ANIMALS) {

for (i=0; 1 < TOMCATS; i++){
/* Omepatop printf () BmeommT CTPOKY CHMBOJIOB.
CTPOKA 3zakJjiouaeTCcsa B IBOMHBEE KaBHUKU
(He nyTaTb C ommMHOUHBIMM nng putchar ().

*/
printf ("xoT") ;
nanimal++; /* mocumMTaTh eme OOHOTO 3Beps */
/* ¥ TNpPOBEpPUTL - HE HANOo JIM IIepPerTM Ha HOBYWD CTPOKY ?
*/
checkIfWeHaveToBreakLine () ;
}
for (1i=0; i < CATS; i++){
printf ("xomka") ;
nanimal++; /* mocuMTaTh eme OOHOTO 3Beps */
/* W NPOBEPUTL — HEe HANO JIM [EePEeNTM Ha HOBY CTPOKY ?
*/
checkIfWeHaveToBreakLine () ;
}
}
/* putchar ('\n'); */
}
l16.c
/*
Ta xe 3ajada, HO ele HaIOo IedaTaThb HOMEP KaxXIoro 3Beps.
OrpaHMUYMMCS MATHIO CTPOKAMMU.
*/
#include <stdio.h> /* mMaruuyeckada cTpoka */
int TOMCATS = 3; /* Tpu kora */
int CATS = 2; /* nBe kKowkmM */
int ANIMALS PER LINE = 6; /* mecTb 3Bepe’ B KaxIoi CTpoke */

int LINES = 5; /* UKCJIO BHBOIMMBIX CTPOK */



int ANIMALS; /* ofumee uUmMcyio 3BEpPEN */
int nth in line = 0; /* HOMep 3Bepd B TeKylei cTpoke */

void checkIfWeHaveToBreakLine () {
nth in line++;

if (nth in line == ANIMALS PER LINE) {
putchar ('\n"');
nth in line = 0;
} else
printf ("\t\t"); /* e x/
/* OOVMHOKMI ornepaTop MoxeT obouTuch 6e3 {...} BOKpyr Hero */

void main () {
int nanimal;
int i;

ANIMALS = ANIMALS_PER_LINE * LINES;
nanimal 0;

while (nanimal < ANIMALS) {

for (i=0; 1 < TOMCATS; i++){

/* dopMaT %d BHIBOOAMT 3HAUEHME I[IEPEeMEeHHONM Tuna int
B BUIE TEeKCTOBOM CTPOKM.
Cama nepeMeHHas IOOJIKHA OBITb B CIMCKe [OocJe ¢gopMarTa
(COMCOK - BTO [IepeuMCJIeHMEe I[IePEMEHHHX Uepes 3aldTyio) .
[lepemenHelx MM BeIpaxeHmt (QopMyJi) .

DaBanTe BEIBOOMUTL o IBE Tabynaumuy —--—
3TO MecTo oTMeueHO B (OyHkUMM checkIfWeHaveToBreakLine ()

Kak @.

Eme pas BHVIMaHME — OIVMH CVMBOJI MBI BEIBOIVMM Kak
putchar('a');

HeckoOJIbLKO CHUMMBOJIOB — Kak

printf ("abcdef");

OIOVHOUHEIE KaBBUKM — IOJIS OIOHOM OYKBHI.
IBOMHEIE KaBBUKM - IOJI9 HEeCKOJIbKMX.

*/

printf ("xkor%d", nanimal) ;
nanimal++;
checkIfWeHaveToBreakLine () ;
}
for (1i=0; i < CATS; i++){
printf ("komwka%d", nanimal);

nanimal++;

checkIfWeHaveToBreakLine () ;

17.c

/* Bamaua: HamneuvaTaTb KOPHM M3 umcen or 1 mo 100.



Horasa wmHboOpmMaLMsd:
HaM moHanmoOuTCS HOBBIM TWUII OAHHBIX — HEﬁCTBMTEHbHHE UNCIIA.
3TO umMcIla, uMewmMre OPOOHYI YacTb ([IOCJIe TOUKHM) .

Kak MBI yXe 3HaeMm, LeJlble — 3TO int.
BykBa — 3TO char.
OEeVICTBUTEJIbHOE 4YMCJioO — 3TOo double.

(ecTtp eme cynoBo float, HO MM NOJIB30BATHLCHA HE PEKOMEHIyeTCHd) .

Iig BBIUMCIIEHMS KOPHS MCIIOJIb3YyeTCs MTEePAalMOHHBI ajropuTM ['epoHa.

g = KOPEeHb U3 X;
ql0] = x5
gln+l] := 1/2 * ( g[n] + x/gln] );

T'J1aBHOE TYyT He BIACTb B ommMOKYy, He KJIOHYTb Ha g[n] m He
3aBeCcTy MaccuB. HaM He HYXHH pes3yJbTaThl KaxXIoM uTepaluu,
HaM HYXEeH TOJIbKO KOHEUHH OTBEeT. [lo3TOoMy HaM OyIeT BIIOJIHE
nocrarTouno OJHOM, HO MBMEHAOMENCS B LUKIE, SYSHKM J.

*/
#include <stdio.h>

/* Eme OIHO HOBOE KJIOUEBOE CJIOBO - const. OBo3HauaeT KOHCTAHTH.
B oTnmume ot IIEPEMEHHEIX, TakKMe VMEHa HeJIb34d M3MEHATH.
To ecTb, ecyaM T'Ie-TO IIOTOM IonpoboraTh HammucaTe epsilon = ... ;
TO 2TO OyImeT OmMUOKOM.

*/

const double epsilon = 0.0000001; /* TOUHOCTBL BHEIUMCJIEHUM */

/* OYHKLUMA BBUMCIJIEHMA MONYJIA dmcia */
double doubleabs (double x) {

if(x < 0) return -x;

else return x;

/* OYHKUMA BBUMCJIEHMS KBAIPATHOTO KOPHA */
double sqgrt (double x) {

double sq = x;

/* Takas KOHCTPYKLMS €CThb IIPOCTO CKJIeMKa IOBYX CTPOK:
double sqg;
sq = X7
HazelBaeTca 3TO "oOOBABJIEHME IIEPEMEHHOM C MHMUMaIm3auuemn'.

*/

while (doubleabs (sg*sq - x) >= epsilon) {
sq = 0.5 * (sqg + x/sq);
}

return sqg;

void main () {
int n;

for(n=1; n <= 100; n++)
printf ("sqrt (%d)=%1f\n",
n, sqrt((double) n)



/*

3meck B onepaTope printf () mel neuaTaeMm IBA BHpaXeHUS.
®OPMAT 3HAUEHUE
od - n
$1f -= sgrt ( (double) n)

IIo dopmaTy %d medaTarnTcsa 3HaueHMa Tuia int.
[Io dopmMaTy %C IeyaTalnTCsa 3HAUYeHUs Tura char.
[Io dopmaTy %1f (mnm %g) nevarawTcsa 3HauveHuMs Turna double.

Uro 3HauuT "HanedaTaTb BHAa4YeHue BhHPaXeHMa sgrt (xxx)" ?
OTO 3HAUUT:
- BHI3BAThb (QYyHKLUMIO SJrt() C apryMeHTOM, PaBHHM XXX;

— BBUMCJIIUTH €e€;
- BOB3BpalleHHOEe €0 3HaueHMe HalleuaTaTb oo dopmary S1f,
TO €CThb KaK IOeMCTBUTEJIbHOE UYMUCJIO.

3aMeTbTEe, UTO TYT BO3BpallaeMoe 3HaueHme HE npmucramBaeTcsd
HMKaKOM IepeMeHHOM, Mbl He cofupaeMcs €TI0 XPaHUTh.

TouyHO Tak Xe, Kak B oleparope x = 12 + 34;
12 n 34 He XpaHATCSA HU B KaKUX [€PEeMeHHHX,
a oneparop
printf ("$d\n", 12);
neuvarTaeT UYMCIIO 12, a He IEepeMeHHY.
TodyHO TakK Xe, KaK MOXHO NMcCaTh
double z;
z = sqgrt(1l2) + sqrt(23);
roe 3HAYeHMe, BHUMCIIEHHOe Kaxno¥ oGyHkumey, HE xpaHuUTCSH
B CBOeM COOCTBEHHOM IepeMeHHOM (Takasd NepeMeHHas Ha CaMOM

oejie CymecTBYeT B KOMIbITEpe, HO NPOTPaMMMCTY OHa He
HYyXHa M HEeIOCTYIIHAa) .

Unn

z = sqrt( sqgrt(81));

(kopeHb M3 KOpHA M3 81 --> mact 3)
Iajlee, 4YTO O3HauaeT KOHCTpykKuusa (double) n ?
dyukuma sgrt () TpedbyeT aprymeHTa Tuna double.

Mel xe mnpenjlaraeM €M LeJEl apTyMeHT
int n;

LeJjible M OEeUCTBUTEJIbHEIE UYMCJla NPEenCTaBJIEHB B IIaMATU
MammHel [I0-PA3HOMY,
[IOBTOMY 4YMCJIIa

12 n 12.0 xpanarcsa B namaru [IO-PA3HOMY.

MammHa yMeeT NpeoOpa30BHBATH leJible 4McJia B IOeMCTBUTEJIbHBIE
“ HaoboOpoT, HaOO TOJbLKO CKasaTb eyl 00 3TOM.

Onepatop (double) x

HazplBaeTCcsa "npueermeHue Tuna k double".

3amMeTyM, UYTO YacTo NpeoBpasoBaHMe Tuma
BHIIIOJIHAETCS aBTOMAaTUUECKU.



Tax, HanpuMmep, nOpu cjJoxeHur int m double
int aBTOMaTMueckM HNpuUBOIUTCSA K double, u pesyiabTaT
nMeeT Tun double.

int varl;
double var2, var3;

varl = 2;
var2 = 2.0;
var3 = varl + var2;

YTO O3HAYaeT Ha CcaMoM Iejie
var3 = (double) wvarl + var2;
var3 craHeT paBHO 4.0

Bojiee Toro, k npumepy Tun char - sTo Toxe IEJIHE UMCJIA u3 MHTepBasa
0...255. Kaxmasa O6ykBa uMmeeT kom or 0 mo 255.

*/

* 18 POINTERS.txt *

YKASATEIJIN

void f (int x) {

x = 7;
}
main () {
int y = 17;
f(y):
printf ("y=%d\n", vy); /* neuaraer: y=17 */

B aprymeHnTe x nepepmadrca KOIMA 3HaueHMsa y,
nosTOMy x=7; He M3MeHAeT 3HadeHMdA Y.

Kax Bce xe cnmesaThb, UYTOOH BH3BBaeMasad QyHKIMA
MOTJIa M3MEHATH 3BHAaUYeHME [IePEeMEHHOM?

OrbpocuM nOea crocoba:

- oOBaBJIEHME Yy Kak TJioDaJibHOM
(MHOTO TJIOOAJIbHBEIX INIE€PEMEHHEIX — I[IJIOXOM CTUJIIb) ,

- y=E£(y);
(a uTOo ecym Hamo M3MeHUTL MHOT'O nepeMeHHEBX?
return, kK HeCYaCTbI, MOXET BEPHYTH JIMIIL OINHO 3BHAUYEHUE) .

Jicnnosp3yeTCcsa HOBad IJiAd HAC KOHCTpykuma: YKASATEJb.

Mpumep (@)

void f (int *ptr) { /* #2 */
*ptr = 7; /* #3 */

}

main () {

int y=17;



f(&y)s /* #1 */
printf ("y=%d\n", vy); /* neuaraer: y=7 */

Hy kak, HalJM TPY OTJUUMS OT MCXOIHOTO TeKCTa?

Mel BROOMM IBE HOBEHE KOHCTPYKLUUNM :

&y "ykazaTesb Ha IepeMeHHyD y" uiu
"anpec nepeMmeHHOM y"

*ptr o3HadaeT "pas3plMeHOBaHMEe ykaszatreynda ptr"
(moopobHee - Mnosxe)
int *ptr; o3HauvaeT OOBABJIEHME IepeMeHHOM ptr,

KOTOopas MOXeT comepxaTb B cebe
yKasaTejlb Ha [IepeMeHHYD,
XpaHAauWyo int-umcio.

I Hauaja ornpenesyimM, 4YTO TaKOoe yKas3aTellb.

int varl, var2, z; /* LeJIOUMCJIEHHEIE [IepeMeHHEe */

int *pointer; /* ykaszsaTesb Ha LEeJIOUMCIIEHHYID [IepeMeHHYyn */
varl = 12;

var2 = 43;

pointer = &varl;

Mer OymeM m300paxaTh ykazaTenb B Bune CTPEJIKIN;
DTO XOPOWMM HNPUEM U IPM NPaKTUUECKOM MNPOTPaMMMPOBAHUM.

/pointer/
S
| BHaueHwue | [lepemMeHHasa, xXpaH4dllas ykKasaTelb
| ecThb | (ampec OpyIoM INEepeMeHHOM)
| |
| &varl |
| |
| ||
|
| &varl - caMm ykasaTeJyib Ha varl -
| "cTpeska, yKaseHBawlas Ha IepeMeHHyo varl".
\% Ona obosHauaeTcs &varl
/ varl /
S
| 3HaueHUe |
| eCcTb |
| 12 |
| |

TaxuMm obpazomMm, YKABATEJIL - sTo "cTpesyka, yka3bBamollasd Ha HEKUM SAIUK-—
nepeMeHHy©0" .
Hauajio 3TO¥ CTpPeJIKM MOXHO (B CBOK Ouepellb) XPaHUTb B KaKOM-HUOYIObL IIEepPEeMeHHOM.

[lpy 3TOM, €CHM CTpeJjika yKasbBaeT Ha I[IepeMeHHyl Turna int,
TO THUII [IePEeMeHHOM, XpaHAllel HadaJio CTPeJIKM, ecTb int *

Ecyim Tuna char, To Tmun - char *

AJIPEC (ykxa3aTejyib Ha) MOXHO B3ATb TOJIBKO OT IIEPEMEHHOM WM D3JIeMeHTa MacCuBa,
HO HE€ OT BHPAaXeHMA.



int x;
int arr[5];

3aKOHHO &x crpeska Ha gmuk "x"
& arr[3] cTpenka Ha gmuk "arr[3]"
He3aKOHHO & (2+2) TYT HeT MMeHOBaHHOTO "ammka',

Ha KOTOPHIM yKa3bEBaeT CTpeJkKa,
oa M BOOOIEe AmMKa HeT.

JCIIOJIL30BAHUE YKABATEJEN

YKaszaTeaM HECKOJIbKO pasJiMuHO BenyT cebsa CJIEBA m CIPABA
OT oIepaTopa IPpUCBaMBAaHUA.
Hac mHTepecyeT HOBad olepalMusa, IpUMeHseMasd TOJIbKO K yKasaTeJdaM:

*pointer

*pointer o3HauvaeT
"B34ThH 3HAUEHMEe I[IepPeMeHHOM (Jiexallee B dAlUKe),
Ha KOTOPYK YyKas3kBaeT yKak3aTelb,
XpaHAuuMcsa B IepeMeHHOM pointer".

B HameM IOpuMepe - 3TO umMcijo 12.

To ecTp *pointer os3HauaeT "IPOMTM IO CTPEJIKE UM B3ATb yKas3HBaeMoOe el
SHAYEHUE" .

printf ("%d\n", *pointer);
[leuaTaeT 12;

*pointer; /* paBHOLEHHO z = 12; */
z = *pointer + 66; /* paBHOLEHHO z = 12 + 66; */

N
|

3acTaBMM Tenepb yKazaTeJlb yKasHBaTb Ha IOPYyTYoD [IEepPeMeHHYI

(MHaue TOBOPA, "IPMCBOMM yKasaTeJl aIapec IOpyIoM nepemeHHON")
pointer = &var2;
/pointer/

S/
| |
| &var?2 |
| |
| |1
|
| &var2
|
\%
/ var2 /
/ /



[Iocse sTOTO z = *pointer;
O3HadaeT z = 43;

TaxkuM 0O6paszsoM, KOHCTPYKLMUS

z = *pointer;
O3HAauaerT
z = *(&var?);
O3HauaeT
z = var2;

To ecTb * m & B3amMHO CTUPAITCA.

CJIEBA oT npuMCBamMBaHUSA. . .

*pointer = 123;

O3HauaeT "IIOJIOXMUTE BHaAUeHMe NpaBo¥ uvactu (T.e. 123)
B II€pPEMEeHHy (SlMK), Ha KOTOPHIM yKasbBaeT yKas3aTelb,
XpaHamMiCcsa B [epeMeHHOM pointer".

[IpOMTU IO CTpeJsiKe ¥ [OJOXUTh 3HAaUeHMe B yKa3bBBaeMyl IepeMeHHYIO.

B mauHOM ciydae *pointer oBosHauaer
He 3HAUEHNE yxas3blBaeMOM IEePEeMeHHOM,
a CAMY YKas3bBaEeMyKn I[IE€PEMEHHYD.

/pointer/
_/ /_
| |
| &var?2 |
| |
| ||
|

|TTonmoxuTe Tyma 123

pointer &var2;
*pointer = 123;

O3HadaeT

*(&var2) = 123;



o3HauvaeT
var2 = 123;

To ecTb cHOBa * u & B3ammHo CTUPAKNT mpyr npyra.

EmJ npmumep:
*pointer = *pointer + 66;
VI
*pointer += 66;

BepHeMcsa k npuMepy c obyHkumey (@) . Kax oH paboraetT?

B crpoke /* #1 */
Mer BeIBHIBaeM OyHkuMiO f (), nepemaBas B Hee
YKABATEJIb Ha nepeMeHHy®L y ("ampec nepemeHHOM y") .

B crTpoke /* #2 */
OrBOOMTCSA JIOKaAJIbHAsA IepeMeHHasd C MMeHeM ptr,
KOTOpas B KadeCTBEe HAYaJIbHOTO 3HAYEHUS
IIOJIydaeT 3HAadUeHMe [epPBOTr0 aplyMeHTa QyHKUUM B TOUKE BHB3OBA —
TO ecTh YKASBATEJIb Ha VY.

B cTpoke /* #3 */
Mel BUOVM
*ptr = 7;
YTO CJlefyeT pacCMaTpMBATL Kak
*(&y) = T; TOouHee * (&main::y)=7;
TO €CTh Kak

y = 7; TouHee main::y=7;

UTO M XOTEeJIOCh.

[Ipy »TOM OTMETMM, dYTO camo uMa "y" 2TOM NepeMeHHOM
BHyTpK oyHxumm f () HEBUIOVMO m HEM3BECTHO!

[IPYIMEP: oOMeH 3HAUeHUM IOBYX I[IePEMEHHEX.
void main () {
int x, y;
int temporary; /* BCHoMoraTeJsibHas [epeMeHHas */

x=1; y=2;

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

Temnepe TO Xe C MCIOJBb30BaHMEM aIpecoB U ykaszaTrejen:

void swap (int *a, int *b) {
int tmp;

tmp = *a; *a = *b; *b = tmp;



void main () {
int x, vy

x =1; y = 2;

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

EmJ npmmep:

int x;
int *ptrl, *ptr2;

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

To ecTb Ha OIOHY nepeMeHHy MOI'YT ykKasbBaTb HECKOJIBKO YyKa3aTeJeM.

EmJ npmumep:
int x;
int *ptrl; /* He wuMHUUMAIU3UPOBaHa */
X = *ptrl;
B ptrl HeT ykaszaTeyga HM Ha 4YTO, TaM €CTb MYyCOp.
Ykazarenb ykal3mpBaeT "B Hukyna'" (manbuem B HebO) .

Cxopee Bcero npomzomnJT cbor B paboTe NPOTPaMMH.

Mopasnb: BCET'IA MHMUMAIM3UPYN [IepeMeHHBEe, yKasaTeJXM B TOM dYuce.

MACCHBEL

A3plk Cu paboTaeT C MMeHaMM MaCCHMBOB CIelMaJlbHEIM 00pasoM.
MMmsa maccuBa "a" nonsa

int al[5];
IBJISETCS Ha CaMOM »IeJjle yKasaTeJleM Ha €TI0 HYJIeBOM BJIEMEeHT.

To eCcTb y HAaC eCThb I[IepeMeHHHE (ALUKN)
C UMEeHaMu

alo0] alll ce al4].

[Ipy ®TOM CaMO MMs a IPM €TI0 MCIOJIb30BaHMUM B NporpamMme oO3HauaeT &al[0]

a
|
|
|

\%




[loaToMy
int a[5];

/* Tepenadrcsa He KON camMoro Maccusa,

a konmsa YKASBATEJIA Ha ero Haudalo

*/
void f (int *a) { /* mnim f(int a[]), 4YTO eCcTb pPaBHOLIEHHAS 3alKCh
*/
printf ("sd\n", alll);
al2] = 17;
}
main () {
alll = 777;
f(a); /* apryMeHT - Maccus */
printf ("sd\n", al2]);

BrzoB f (a); crmejsaeT MMEHHO OXMIaeMbe Bell.
B sToM mpumMmMepe MH BMIOMM IOBa IpaBuia:

IPABUJIO 1:
[lpy nepemauye B GyHKLUMIO MMEHUM MaCCUBA
B apI'yMeHT QYHKUMM KONMPYEeTCH He BeCb MAaCCUB
a ykasareyb Ha ero 0-ol B3JIeMEeHT.

[IPABWJIO 2:
YxazaTesib Ha HadaJioO MaccHuBa
MOXHO mHOexcHMpOBaThb KaK CaM MacCCHUB.
3TO BTOpas olnepauus, IOMMMO *pointer,
IpuMeHMMas K ykaszaTejasaMm: pointer[n].

BTopoe mnpaBmIIO BjleUyeT 3a COOOM pSn CJEeNCTBUM.

int al[5]; /* maccuB */
int *ptr; /* ykaszaTesibHas epeMeHHas */
ptr = a; /* 3akKoOHHO, O3HauaeT ptr =
Teneps
ptr[0] = 3; /* o3HaudaetT al[0] = 3; */
ptr[l] = 5; /* o3HadaetT al[l] = 5; */
Bosiee Toro. Bosbmem Tenepsb
ptr = &al2];
al0] all] al2] al3] al4]
| | | | | |
a: | | | | | |
| | | | | |
| | |
ptr: | | | |
-2 -1 ptr[0] ptr[l] ptr(2]

&al0];

(xupHOBATO OyHmerT),

*/



Mer xkak ©Op "npuinoxmiam" K MaccuBy al[] MaccuB ptr[].

B xoTopom

ptr[0] ecTb al2]
ptr[l] ecTnb al[3]
ptr[2] ecThb aléd]
ptr[3] HaxXoOIMTCsa 3a KOHILOM MaccuBa al[], MYCOP

Bomsee Toro, momycTuMBEL OTpHULIATEJbLHBEE VHIEKCH !

ptr[-1] ecTs all]
ptr[-2] ecTnb al0]
ptr[-3] HaAXOOMUTCSA Iepel HaudaJioM MaccuBa al], MYCOP

JTak: MHIOEKCUPOBATB MOXHO J MacCCuBE J ykas3aTemnnu.

KcTaTtu, nasa mMMeHM MaccuBa al |
*a ol’HauvaeT TO Xe camoe, uro um al[0].

3170 obpaTHOEe CJIEOCTBME M3 CXOXEeCTM MACCHMBOB UM yKaszaTeJeM.

19.c

/* Bazmaua: HammcaThb (QYHKIUMIO MHBEPTUPOBAHUS [NOPSIKA CUMBOJIOB
B MaccuBe char.
ABCD--——->DCBA
B pemeHuMM MOXHO MCIIOJIb30BATL PEKYyPCUO.

*/

/* Mel IpuBeIeM PEeKYPCHMBHOE UM HEPEeKypPCUBHOE pelmeHus (OoBa BapuaHTa) */
#include <stdio.h>

/* CHauaJjla — HEeCKOJIbKO CJYXEOHHX OOyHKUMMI. */

/* OYHKIUA TONCUETA IJIMHH CTPOKMU.
Kak yxe o0OBACHAJIOCH, CTpOKa TEeKCTa — B3TO MaccuB char,
B KOHIIe KOTOpPOTo nomemen cumBon '\0'.
Cam cumBon \0 He cumTaeTcs.

*/

int strlen(char s[]){ /* QYHKLUMS OT MaccuBa OYKB
*/

int counter = 0; /* CcueTuMk M OINHOBPEMEHHO MHIEKC
*/

while (s[counter] != "\0") /* Noka He BCTPETUJICA MPU3HAK KOHLA
TexcTa */

counter++; /* mocumMTaTrb CUMBOJI

*/

return counter; /* CKOJIbBKO CMMBOJIOB, OTJMUYHEIX oT '\O'
*/

}

/* OYHKIMA NEUATU CTPOKU.
[leuaTaeM KaxIpl¥ B3JIEMEHT MacCMBa KaK CHMMBOJI Npu nomomu putchar (c).
Kak TOJIbKO BCTpEeUYaeM 3JIEMEeHT MaccuBa, paBHel '\0' - ocTaHaBIMBaeMCH.
3aMeTeTe, 4YTO IIPM HaJIMuMM 3akepuawpmero cuMBoJsia Ham HE HAJO
nepenmaeaTh B QYyHKLUMIO pasMep MacCuBa, OH HaM HEMHTEpPEeCEeH.

B kxoHILe 5Ta QyHKUMSA [NepeBOIUT CTPOKY .
*/
int putstr (char s[]){



int 1 = 0; /* uHpmexkc */

while(s[1i] '= "\0"'){
putchar (s[il]);
i++;

}
putchar ('\n"');
return i;

}

/* TEINEPHL MH 3AHVMAEMCS ®YHKLUMENM VMHBEPTYPOBAHVS.
s »TOTO HaM HyXHa BClIoMoTaTeJibHas QYyHKLMS:
COBUI BJIEMEHTOB MacCCMBa Ha 1 BJIEBO.

VMcxomHer MmaccuB: A B C D E F
PesynaeTar: BCDETFF

[locaenHUl SJIEMEHT yIBauMBaeTCsH.

n - pasMep MaccuBa.
dyHkuma paboTaeT TakK:

VMcxomHetr MmaccuB: A B C D E F n=6
[locye i=1 BBCDEF
[locye i=2 BCCDETF
[locye i=3 BCDDETF
[locye i=4 B CDEETF
[locye i=5 BCDETFTF
i=6 ==> ocTaHOBKA.

*/

void shiftLeft (char s[], int n){
int 1i;
for(i=1; i < n; i++)

s[i-1] = s[i];

/* OYHKUUSA MHBEPTUPOBAHUS.
Vlnesa TakoBa:
- ecny IJIMHa MacCCMBa MEHbIle UJIM paBHaA 1, TO MHBEPTUPOBATL HEUeTo,
nbo maccup cocTouT M3 1 unam 0 B3JIEeMEeHTOB.
- ecnu IJiMHa MaccuBa > 1, TO
a) CrnacTu HYJIEBOM DBJIEMEHT MacCCHuBa.
A BCDEF
\

|
\Y

tmp

b) CoBMHYTBH MAaCCUB BJIEBO
BCDETFF

C) B mnocJeOHMM BJIEMEHT MacCUBa INOMECTUTL CIACEHHHM HYJIEBOM BSJIEMEHT.
tmp
|
\
BCDEFEFA

d) VHBepTMPOBaTb HAdaJlO MacCCMBa IOJMHOM n-1.
(B CDE F}A



[Mosyumurcsa:
FEDCZBA

Yro m TpeboBaJyiOCh.

s[] - maccus,
n - ero nJauHa.
*/
void reverse (char s[], int n) {
char tmp;
if(n <= 1) /* Heuero MHBEPTUPOBATH */
return;
tmp = s[0]; /* cnactu */
shiftLeft (s, n); /* CcOBMHYTHL */
s[n-1] = tmp; /* nepemecTuTb */
reverse (s, n-1); /* VMHBEPTMPOBATHL Hauajo */

/* BTOPAS BEPCHS HepekypCUBHA. PeKypCUs 3aMeHeHa LUMKJIIOM.
InMHa Hadajla Maccuba, KOTOPYK Halo MHBEPTMPOBATH,
BBIHECEHAa Ha INepeMeHHy 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";

/* Ecyiy He 3amaTb pasMep MaccuiBa, OH OyHeT BHUMCIJIEH KOMIMIJIATOPOM

aBTOMATUUECKU .
OH OyzneT paBeH umuciyy OykB BHyTpu "..." IIJIIOC omHa s4YeMVkKa IJiS HEBUIOUMOIO
cuMmeogia '\0' Ha koHIle.

B manHOM ciayuyae sTO 27.

*/

void main () {
int len;

len = strlen(testString);

/* BEHUMCIMTL IOJIMHY CTpokm: 26 ('\0' Ha kOHLe He cumrTaercs) */
printf ("Crpoka mna mecra: \"%s\", ee mimua %d\n",
testString, len);

/* OBpaTuTe BHMMAHME HAa IBAa MOMEHTA:
- cTpoky (MaccuB char) ciemyeT edaTaTb IO dopMaTy $s
- 4uTOOBl BHyTpM "..." HaneuaTtaTb CMMBOJ "
Hamo ms3o0bpasuTh ero kak \"

A uToOH B putchar HameuaTaThb CMMBOJ ' Hamo nmcarTb putchar ('\'');

*/

/* TlepBas uHBepcus */
reverse (testString, len);
putstr ("VMHBepTHUpPOBaHHAaa cTpoka:");



putstr (testString);

/* BTopas MHBEpCMS — BO3BpallaeT B MCXOIHOE COCTOdAHue */
reversel (testString, len);

putstr ("VHBepTMpPOBaAHHASA B MCXOIOHOE COCTOSHMe cCcTpoka:");
putstr (testString);

19_1.c

/* Eme OoJjiee NPOCTOM BapMaHT pPeleHMUs:
IpoCcTO OOMEHMBATL SJIEMEeHTHl MecCTaMM.

ABCDEVFGHTIUJ
JBCDEVFGHTIA
| | STU
JBCDEVFGHTIA
JICD FGHBA

| | IIOTOM 3THU
JICDEVFGHTBA
JIHDEVFGCIBA

| | IIOTOM 5BTU

____> < _____
JIHDETFGCIBA
JIHGET FDCIBA

| |

JIHGEVFDCIBA

CTOIl.

*/
#include <stdio.h>

/* OOMeH 3HadYeHMM OBYX IePeMeHHEIXx Turna char */
void swap(char *sl, char *s2) {

char c;

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

int first, last;

first = 0; /* UMHIOEKC MepBOTO 3JIEMEeHTa MaccuBa */
last = n-1; /* MHIOEKC MOoCJIeIHEero BJIeMeHTa MaccuBa */
while (first < last) { /* noka first sesee last */
swap (&s[first], &s[last]);
first++; /* CcOBUHYTBH BHOpPaBO */
last--; /* CcIOIBMHYTbL BJIeBO */
}
}
char testString[] = "abcdefghijklmnopgrstuvwxyz.";

void main () {
int len;

len = strlen(testString); /* EcTh Takad CTaHmapTHasa GyHkums */



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

19 2.c

/* Eme OIMH BapMaHT peleHMUd:
cbopMMPOBATL OTBET B IOONOJIHUTEJLHOM MacCCUBE,
a NIOTOM CKOIMPOBATL €T'0 Ha INPEeXHee MeCTO.
*/
#include <stdio.h>
char testString[] = "abcdefghijklmnopgrstuvwxyz.";
/* KoHcTpykumus sizeof (Maccus)/sizeof (Mmaccus[0])
BHIAET pas3Mep MaccCHuBa, IaxXe eCJIM OH He OBJI SBHO OOBSABJIEH.
JTa KOHCTPYKLUMS IPMMEHSEeTCs (dale BCEeTO) nJsd 3amaHus Maccuba

C pasMepoM, PaBHEM pasMepy YyxXe OOBABJIEHHOTO MacCHuBa.

*/
char tempString[ sizeof (testString) / sizeof (testStringl[0]) ];

void reverse (char s[], int n){

int 1i;
/* BHIBEPHYThH, pes3yJibTaT B tempString[] */
for (i=0; i < n; i++)
tempString[n-1-i] = s[i];
tempString[n] = '\0'; /* NprB3HaK KOHLIA CTPOKM */

/* ckomMpoBaThL Ha CcTapoe mecTo */
for(i=0; 1 < n; 1i++)

s[i] = tempString[i];
s[n] = "\0'; /* mpM3HAK KOHLA CTPOKU */
}
void main () {
int len;
len = strlen(testString); /* EcTb Takad cTaHmapTHas GyHkumsa */

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

19_3.c

/* 3amaya MHBEPTMPOBAHMSA MACCMUBAa LEJIBIX uuces */
#include <stdio.h>

int arr[] = {1, 5, 10, 15, 20, 25, 30};
int arrlLen sizeof (arr) / sizeof (arr[0]); /* pasMep MmaccuBa */

/* PacrneuaTka MacCuBa B CTPOKyYy */
void printit(int row[], int n){
int 1i;



1 < n; i+4){
printf ("%d4d",

for (i=0;
row[i]);

if (i == n-1)
else

putchar ('\n"');

putchar (' ");
}

}

/* IeuaTs oTcTymna. OrTjamouyHas QyHKUMS */
void printShift (int n) {

n = arrlLen - n;
while(n > 0) {
printf (" ")
n--;

}
}

/* CmBur MaccuBa */

void shiftleft (int row[], int n) {
int i;
for(i=1l; 1 < n; i++)
row[i-1] = row[i];
}
/* UHBepTuUpOBaHue */
void reverse (int row[], int n) {

int pocket;

printShift(n);

/* TpaccupoBka */

printf ("CALLED reverse (row, %d)\n", n); /* TpaccupoBka */
if(n <= 1) {
printShift (n); /* TpaccupoBka */
printf ("return from reverse (row, %d);\n", n); /* TpaccupoBka
*/
return;
}
pocket = row([0];
shiftleft (row, n);
row[n-1] = pocket;
printShift (n); /* TpaccupoBka */
printit(arr, arrLen); /* TpaccupoBka */
reverse (row, n-1);
printShift (n); /* TpaccupoBka */
printf ("all done; return from reverse(row, %d);\n", n); /* TpaccuposBka
*/
}
void main () {
reverse (arr, arrLen);
printit (arr, arrlen);

20.c

/* Bamaua:
B Bume Tabymuel B columns CTOJIOILOB.
[Ipy 2TOM HOPAOOK 3JIEMEHTOB IOJIXEH OBTbh TaKOB:

HanomMcaTb QYyHKUIMIO IOJI9 pacleuaTKrM MacCCHuBa LeJbIX 4YMCeJl



0 4 8
1 5 9
2 6 10
3 7

*/

/* IIycTb B MacCHBE N 3JIEMEHTOB.
Eciom n < columns, TO MH IIOJIydaeM TaKyon cHUTyaummo (n=2, columns=4)

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

HDanee, npsamMoyroJibHasa Tabjauua c¢ columns crosibuaMu M lines cTpokaMmu
MOXET COIepXaThb MakCuMyM columns*lines sJjieMeHTOB. [lo3TOMY:

columns*lines >= n

BelumcyiMM 4mMCIIO CTPOK.
HaM HyXHO MMHMMAJIBHOE LeJjloe UMCJIO CTPOK, TaKoe dYTOo

lines >= n/columns
Takoe UMCJIO BHUMCIIAETCH 10 bopMmyJie

lines = (n + (columns - 1)) / columns;
TIe meJjieHue LeJIOUMCIIeHHOe.

Ilajlee HaIoO TOJIBKO BHBeCTU (QOPMYyJly IJIA MHIEKCa DJIEMEHTA B MacCCUBE
B 3aBUCHMMOCTM OT HOMepa CTpokmu (y) m crojybua (x).

index (x, y) = (x * lines + y);
npuueM ecyam index >= n, TO HMUETO He BHBOIOUTH
*/

#include <stdio.h>

int arrayl[100];

void printArray(int a[], int n, int columns) {
int lines; /* 4Yucio CTpork */
int x, vy; /* HOMEp KOJIOHKM, HOMEpP CTPOKM — C HyJsg */
int index; /* MHOEeKC 3JIeMeHTa B MaccuBe */
if(n < columns) columns = n;
lines = (n + (columns-1)) / columns;
/* JcrmoJib3yeM BJIOXEHHHE LMKJBI: IO CTPOKaM, a BHYTpM — IO cToJjbuam */

for(y=0; y < lines; y++){
for(x=0; x < columns; x++) {

index = x * lines + y;
if (index >= n) /* BJeMeHT 3a KOHLIOM MaccuBa */
break; /* mpepBaTh CTPOKy */

/* break BHBOOMT TOJILKO
13 BHYTPEHHEero uukja (rno crosbuam) */

/* crmejaTe OTCTyIN B CJEOYyRILYKH KOJOHKY */
if(x != 0) putchar('\t");



printf ("%02d|%d", index, al[index]);
/* dopmaT %02d 3acTaBisgeT nedaTaTb LeJjioe YMUCIO
c mcrnojybpzopaHueMm [IBYX umbpp, npudueM ecm
YMCJIO COCTOMT M3 OINHOM LUMPPE, TO cCIepenu
[IPUNMCEBAETCSA HYJIb.
*/
}

putchar ('\n'); /* nepentu K Clemywlel CTpoke */

}
void main () {
int i, cols;

/* VHuumManmusauusa SHadeHUM 3JIEMEeHTOB MaccuBa */
for(1i=0; 1 < 100; 1i++)
array[i] = 1 + 1;

for (cols=4; cols <= 13; cols++) {
printf ("\t\t* * * TABJIMIA B %d CTOJIBLIOB * * *\n", cols);

printArray(array, 77, cols);
putchar ('\n'") ;

20 1.c

#include <stdio.h>
main () {
int x, vy’
int COLUMNS = 11;
int LINES = 10;

int value;

/* UMKJ MO cTpokam */
for (y=0; y < LINES; y++){

/* LUUKJ o crojbuam */
for (x=0; x < COLUMNS; x++){

/* uTo HamneuaraTb */
value = LINES * x + y;

/* ecnu 3TO He HyJIeBOM cToJjbell, TO MNepenTu
B CJIenyollyld KOJIOHKY
*/
if(x > 0) putchar('\t');

/* ... ¥ B HeM HanevaTaTh 3HaueHue */
printf ("%d", wvalue);

}

putchar ('\n'); /* uHomaa cTpoka */

20 2.c



/*

elem(x, y) = LINES * x + y;

TOoTIa
elem (0, y+1l) - elem(COLUMNS-1, y) = 1 + LINES - COLUMNS*LINES;
elem(x+l, y) - elem(x, V) = LINES;

*/

#include <stdio.h>

int A = 150; /* KoJluMdyecTBO BJIEMEHTOB */
int COLUMNS = 7; /* KonnuecTBO CTOJOLOB */
int LINES; /* KomuMuecTBO CTPOK */
int value; /* BHadueHMe B TeKyllell KJeTke */

int OFFSET NEXT COLUMN;
int OFFSET NEXT LINE;

/* PucyeM CTPOKYy Tabjamiel */
void line () {

int col; /* HOMEp KOJIOHKM */

for (col=0; col < COLUMNS; col++){

if (value >= A) /* OTCYyTCTBYOUMI BJIeMeHT */
printf("* ");
else printf ("%03d ", value);

/* YBenmMueHMue OpM Hepexole B COCEeIHKI KOJOHKY */
value += OFFSET NEXT COLUMN; /* 1 */

}

/* TlepeliTu Kk cJenywuein cTpoke */

putchar ('\n'");

/* YBeJMueHMe MpK [Nepexole M3 KOHIA OIHOM CTPOKM K Havally CJenyolein.
Samerum, uTO K value yxe mnpubGasjieHo OFFSET NEXT COLUMN u3 Toukm 1,
IODTOMY IIpPM IEPpexole B HAauaJio CJelyllley CTPOKM B CyMMe NpubaBjisgeTcs
OFFSET NEXT COLUMN + OFFSET NEXT LINE pabBHOe

1 - LINES*COLUMNS + LINES,
YTO COOTBETCTByeT bopMmyJie.

*/
value += OFFSET_NEXT_LINE; /* 2 x/
}
int main () {
int nline; /* Homep cTpoku */
LINES = (A + (COLUMNS - 1)) / COLUMNS;

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

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

/* BozBpaT 0 M3 main() o3HauaeT "mporpaMMmMa 3aBepleHa ycrnemHo" */
return 0;

21.c



/* IBYMEPHHE MACCUBH */

/*
IBYMEPHHEM MaCCHUB IPelCcTaBjigseT co0olM IBYMEPHYIO
NPAMOYTOJIbHYI Tabuly M3 HYMEPOBAHHBIX [I€PEMEHHHIX .
OH oOBaBJISIEeTCS TakK:
int array[LINES] [COLUMNS];
A MHIOEKCUPYeTCs Tak:
arrayly] [x]
roe 0 <= y <= LINES - 1
0 <= x <= COLUMNS - 1

- - —— —— tm————— > 0oCb X
| array[0][0] array[0] [1] array[0][2] |

e amt e ittt +

| array[1][0] array[1][1] array[1l][2] |

e et e et TP L +

| array[2][0] array[2][1] arrayl[2][2] |

e amat et +

|

\Y%
oCh Y

[loka, Ha IJaHHOM cTamgum 33HaHusa Cu,

A PEeKOMEHIOYI BaM OOBABJIIATH IOBYMEPHBIE MaCCHMBE Kak ryio0aJsib HEle
M He IBTaTbCA IIeperlaBaTb MX MMEHa B @yHKHMM KakK apT'yMEHTEL.

*/

/* llpuBemeMm IIpuUMeEp,

KOTOPEM 3aBOIUT IOBYMEPHHIM MacCube OYKB,

pUcCyeT B HEeM HeKylD I'eOMeTpUUYecKyn burypy,

n reyvaTaeT 5TOT MacCCHUB.

31mecb MEI IpMBOOVM aAJITOPUTM EpeseerMa OJid PUCOBaHMA IIPAMBIX,

obbpsacHeHrsa KAK OH 3TO @mejlaeT MBI ONIYyCTUM.

*/

#define LINES 31
#define COLUMNS 79

char field[LINES] [COLUMNS] ;

/* UMCIO CTPOK
/* uncyio crosbuos */

[lapnoH.

*/

/* B maHHOM mnporpamMme Maccus HE gBjgeTcd napaMeTpoM,
MEl paboTaeM C HMM Kak C IJIODAJIbHOM INEePEMEHHOM.

OYHKLMSA PUCOBAHMA MNPIMOY JIMHUM,

*/

aJITOPUTM BpeseerMa .

void line(int x1, int yl, int x2, int y2, char sym) {

int dx, dy, i1, i2, i, kx, ky;

int d; /* "orkjioHeHue" */

int x, y;

int flag;

dy = y2 - yl;

dx = x2 - x1;

if (dx == 0 && dy == 0){
field[yl] [x1] = sym; /* emguMHCTBEeHHas Touka */
return;

}

kx = 1; /* mar no x */

ky = 1; /* mar no y */



/* BHIOOP TaKTOBOM ocu */

if( dx < 0 ){ dx = -dx; kx = -1; } /* Y */
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;
il = dy + dy; d = il - dx; i2 = d - dx;
x = x1; y = yl;
for(i=0; i < dx; i++){
fieldly] [x] = sym; /* HapMUCOBATBH TOUKY */
if(flag) x += kx; /* mar no TakT. OCK */
else y += ky;
if(d < 0 ) /* TOPMBOHTAJBLHHI MAaT */
d += 11;
else( /* IMaroHAaJIbHBI WaT */
d += 12;
if(flag) y += ky; /* OpuUpoCT BHCOTHE */
else X += kx;
}
}
field[y] [x] = sym; /* mocnemHas Touka */
}
int main () {
int x, y;
/* 3anosHuTh nojie npobesiamm */
for(y=0; y < LINES; y++)
for (x=0; x < COLUMNS; x++)
field[y] [x] = " ';
/* HapucoBaTb KapTMHKY */
line (0,0, 0, LINES-1, '*");
line (0,0 COLUMNS-1, O, Ty,
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, AR
/* PacneyaTaTb MaccuB */
for(y=0; y < LINES; y++){
for (x=0; x < COLUMNS; x++)
putchar (field[y] [x]);
putchar ('\n'");
}
return 0;
}
NonynapHocTb: 2, Last-modified: Wed, 05 Mar 2008 22:35:56 GMT

82951

55967


http://countstat.ru/
http://countstat.ru/
http://countstat.ru/

43173


http://countstat.ru/
http://countstat.ru/

