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AnropuTtm

ArNropmutmM — 3TO YeTKO onpeaeneHHbIN nnaH

OeucTBUU AN UCNOJSTHUTENS.

CsoucTtBa anroputmMma

OVUCKPETHOCTb: COCTOUT U3 OTAENbHbIX Laros
(komaHp)

NMOHATHOCTbL: AOSMKEH BKIOYaTb TONMbKO KOMaHAbI,
n3BecTHble ncnonHutento (Bxogawme B CKN)

onpepesieHHOCTb: MPU OAUHAKOBbIX UCXOAHbIX
AAaHHbIX BCcerga BblAaeT OAUH U TOT Xe pe3ynbraT

KOHEe4YHOCTb. 3aKaH4YnBaeTCAd 3a KOHe4YHOe 4YUcro
waroB

MaCCOBOCTb. MOXeT NPUMEeHATbCA MHOIOKpPaTHO
NP Pa3jinvHbIX UCXOAHbIX AaHHbIX

KOPPEeKTHOCTbL: AaeT BepHoe peLueHue Npu nbbix
AONYCTUMbIX UCXOAHBbIX AaHHbIX



NMporpamma

[lporpamma — 31O
° anropuTM, 3anMcaHHbIU Ha KAaKOM-NUo60
A3blKe NporpaMmmMmmnpoBaHus

* HAOOpP KOMaHpA AN KOMMNbloTepa

KomaHaa — 3To onncaHune AencTtBUn, KOTopble
AOJTXKEeH BbINMONMTHUTb KOMNbIOTEP.

* OTKyAa B3iTb UCXOAHbIe AaHHble?
* YTO HYXXHO C HUMU caenaTb?
* KyAa NOMeCTUTb pe3ynbraTt?



A3bIKM nporpamMmmMmupoBaHus

 MalwiMHHO-OpNEeHTUpPoBaHHbIe (HU3KOro YPOBHS) -
Kakgaa KomaHaa cCooTBeTCTBYyeT O4HOMN KOMaHAae
npoueccopa (accemonep)

* AI3bIKM BbLICOKOro YPOBHSA — NPUOSINXKEHbI K
€CTeCTBEHHOMY (aHIMMMMNCKOMY) A3bIKY, ferye
BOCMPUHMMAIOTCA YeJIOBEKOM, He 3aBUCHAT OT
KOHKPEeTHOro KomnbrTtepa

* 05151 06y4yeHus: bBencuk, NIOIrO, MNMackanb

* npogpeccuoHasnbHbIe: Cun, PopTpaH, Nackanb

e 0s151 3a0a4 UCKYCCMBEeHHO020 UHmMeJsisieKma:
lponoe, JINCII

e d5nnss UumepHema: JavaScript, Java, Perl, PHP,
ASP



A3bik CHn

1972-1974 — b. KepHuraH, . Putum

@ *BbICOKasi CKOPOCTb paboThkl NporpamMm
* MHOIO BO3MOXHOCTEU

e CTasl OCHOBOWN MHOIMMX COBPEMEHHbIX
A3blkoB (C++, C#, Javascript, Java,
ActionScript, PHP)

@ °MHOro WaHCcOoB caenaThb OLIUGKY,
KoTOopas He oOHapyXxuBaeTcs
aBTOMaTUYECKM



MpocTenwasa nporpamMmma

rnmaBHasi (OCHOBHasl) nporpamMmma
Bcerga umeeTt UMsa main

main () Hayano J
{ TporpamMmmbl
«Teno»
nporpamMmmbil }
(ocHoBHast
4acThb) / ~_ KOHeL
nporpamm
bl

9 UTo genaet 3Ta nporpamma?




Y10 npouncxoouT Aanblue?

TEeKCT nporpaMmmbl Ha Cu unm Cun++

first.cpp  TpaHcnaTop

main ()

{
} [

first.o

bbzLl2?|e3bKa
n/36LUnIC+U-

N L3_5MyP46
s6bpo’:/@:nX1_

MCXOOHbIN
cdann

0 ° MO UCXOO4HOMY
channy MoXxHO

BOCCTAHOBUTDbL
OCTallbHbl€e

* ICNOJTHAEMbIN
chann MoxHo
3anycTuUTb

OO BbEeKTHbIU

chann \ /
first.exe

MZPo:€EP3 e3"!

"Kn,Ub€-LLp1
G_BAC,

CTaHOapTHbIe
yHKUUN

pepakTop
L] ceazeit
(koMnoHOBK

_Owsaxadxd

MCNOJTHAEMbIN
cdhann

a)



BbiBOA TeKCTa Ha 3KpaH

cdann stdio.h:

MELEE = onucaHue
e CTaHAAPTHbLIX
#include <stdio.h> hyHKUNN
main () Jﬁ):;na "
{ auluzu—/

printf ("lIpuseT!") ;
}

CTaI:b:ofuoﬁ/ 3TOT TEKCT
b ﬁxpuu OoypeT Ha
yHKU 3KpaHe

printf = print format

BbiBOA)



Kak HayaTtb padoTty?

Otk I Cox 3akpbITb J

b

"™ Dev-C++ 4.9.9.2

, N [=] s
D By C + + Paiin  lNpaeka [lowck Bua  Mpoekr  Bemnosnute Otnagka  Cepeuc  CWS  OkHo  Cnpaeka

e m i  : 2 @ : []Coaam ol | BerasuTs 42| Nepeknowms [I] Nepeimy

Mpoekr Knacce I DTnanKal privet.cpp I

! #include <stdio.h>

ALl 34eCb MbI

{

printf ("Privet!"j; Ha6|/|paEM

H

| nporpammy

EB Komnunaarop |Q Pecgpcul dlh Kypran KOMHHIIFIUMH' 7 DmaQKal @ PeayneTarel nouc&al 3aKprTbI

Crpoka | Paiin | Coofenve

coooweHusn

(014 nokax
« \—/mu




O6onouka Dev C ++ 4.9

IDE = Integrated Development
Environment
UHTEerpupoBaHHasa cpena pa3pabdboTKu:

°* TEKCTOBbIU penakTop Ans co3gaHus u
peaAakTUpoBaHUA TEKCTOB NporpamMmm

° TPAHCNATOP ANA NnepeBoAa TEKCTOB
nporpamMm Ha Cu un Cn++ B KOMaHAbI
npoueccopa

°* KOMMOHOBLWK ANA co3gaHUA UCNOSNTHAEMOro
danna (EXE-channa), nogknovaroTrcs
CTaHaapTHble PYHKUUN

° OTNAaAYUK ANA NOUCKa olunObOoK B
noporpamMmmax

11



YnpaBneHue Knaguwlamm

12

HoBbin chann (Co3paTtb) Ctrl+N [:
OTKpbITb thann Ctrl+O H:
CoxpaHuTtb chaun Ctri+S [
3aKpbITb OKHO C Ctrl-F4 i
nporpammou

3anyckK nporpamMmbl F9

OTMeHUTbL Ctrl-Z i
BocctaHoBuUTb oTMeHeHHoe | Shift-Ctri-Z 2R
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oe owunokn?
1=

darin_ Moaeka [Mouck Bua  MpoekT BeinonHuTe Otnagka Cepeuc CVS OkHo Cnpaeka
y

sTaowmbka |/~ |BEEEH 449
O6Hapy)|(eHa J [ ] Cosnare dl| Berasure &3 Nepexnowms (0] Nepeimu ‘

spechb! ] =

M et.cpp l

#include <stdio.h>
#include <conio.h>
maini)

{

[pr intf ("IIpueeT!) ;
getchi)

| 2 x JIKM l_

gg Komnunarop I@ Pecgpcul d:ﬂ] KypHan KOMI’IHIIHUMHI Q/ DTnanKal @ PesyneTarel nouc&al 3a|<pbrrb|

Crpoka ] Paiin I CoofweHue
C:\Documents and Settings\administr...  In function ‘int main()"
5 C:ADocuments and SettingshAdministr...  missing terminating ' character
6 C:\Documents and Settingsh&dministr...  expected ) before ';' token
4] | »
| 51 | \Bcraska '8 CTPOK B Paiine 7

OwunbKa moxeT ObITb B KOHLe NpeablayLen CTPpoku!




Hanbonee «nonynspHbie» OLWNOKU

xxx.h: No such file or directory

'xxx‘ undeclared (first use this
function)

missing terminating " character

expected ;

expected }

He HauaeH 3arofioBOYHbIN
¢daun 'xxx.h' (HeBepHO
yKa3aHo ero ums, oH yaaneH
Wnu T.n.)

(pyHKLMA NN nepemMeHHas
"xxx' Hem3BecTHa

He 3aKpbITbl KaBbI4Ku "

HEeT TOYKM C 3ansATOU B KOHLEe
onepartopa B npeabiaylien
CTPOKe

He 3aKpbiTa ourypHasa ckooka

14



Xnoem HaxaTusa nodoun Knasuwiu

c¢aun conio.h: onncaHue
dyHKUMM ana padoTbl C

#include <stdio.h> WTYPOVI "
MOHHATODOM

#11:1c](.1)1de <conio.h> KOMMEHTaPMIA
main

[0 KOHUa
{ %W—J

printf ("llpuBeT!"); // BHBOO HaA 3KpaH
getch(); | /* %maTe HaxaTus KIaBuum */

}

Ha)aTuUA Ha /* Y */
nooyo

an‘:b— \ KOMMeHTap#it Mex(p,yJ




[lepexoa Ha HOBYHO CTPOKY

#include <stdio.h> nocnegoBaTenbHOCTb

#include <conio.h> \n (koa 10)

malin nepexon Ha HOBYI CTPOKY
() RPN A Ha y

{

printf ("lpueer,\nBacs!") ;
getch() ;
}

Ha 3KpaHe:

[IpuserT,
Bacs!

16



3aaaHus

«4»: BblBeCTU Ha 3KpaH TeKCT "neceHkon"
Bacs
roues
TYyJIsaATh

«5»: BbIBECTU Ha 3KpPaH PUCYHOK M3 OYKB
X
KKK
HOKAOKK
HOKACKAOKK
HH HH
22222

17



[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 2. [lepeMeHHbIe

© K.FO. lNonsikos,
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YTO Takoe nepemeHHana?

NepemMeHHas — 3TO AAYeNKa B NaMATU KOMMNbIOTEPA,
KoTopas MMeeT UMSl U XPaHUT HEeKOTopoe 3Ha4YeHue.
e 3Ha4YeHMe NepeMeHHON MOXET MEeHATbLCA BO BpeMs
BbINOJTHEHUSA NPOrpamMmbil.
e Mpun 3annucu B A4EeNKYy HOBOro 3Ha4YeHuUs ctapoe
cTupaeTcs.

Tunbl NnepemMeHHbIX
e int - uenoe uucno (4 6anTta)

 float — BewwecTBeHHOE Yucno, floating point (4
GauTa)

e char — cumBon, character (1 6aunT)
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MMmeHa nepeMeHHbIX

MoryT BKnro4yaTb
* naTUHCKue bykBbl (A-Z, a-z)
* 3HAK NoAYepKUBaHUA _

* uncppbl 0-9
9 UMA He MOXeT HauMHaTbCA € Undpbl!

HE moryT BKnro4yaTb
* pycCKue OYKBbI
° Npodensbl
°* CKOOKW, 3Hakun +, =, 1, ? n gp.

Kakue nmeHa npaBunbHble?

AXby R&B 4Wheel Baca “PesBarbos”
TU154 [QuQu] _ABBA A+B



O0bABreHue nepemMeHHbIX

O0BLABUTL NEepeMeHHY = onpeaennTb ee UM, TUN,
HayaribHoe 3HayeHue, N BbiAeNnUTb €U MecTo B

main () Lenas nepemMeHHas a [

{ | BelleCTBeHHkIe |

i uenas v apobHas nepeMeH uenble NepemMeHHbIe

4YacTu oTaendarTcA Tu104, 1186 n Yak42
f TOYKOU T

~ BelleCTBEHHbIe
int TulO4, I186=23, Yak4ZW nepemMeHHble X, Y 1 z

/r= 4,56
float x=40056, y, z;
CUMBOJIbHbIE
char ¢, c2='A', m; nepemMeHHble C, C2 u m

: A

Ecnu HayanbHoOe 3Ha4YeHue He 3a4aHo, B 3TOU
AYeuKe HaxoanUTCA «Mycop»!

21



OnepaTop npucBanBaHusA

OnepaTtop — 3TO KOMaHAa A3blKa
nporpaMMmMpoBaHNA BbICOKOIO YPOBHS.

OnepaTtop npucBanBaHUSA CNYXUT AN U3MEHEHUS

3Ha4YeHus1 NepemMeHHOM.

NMpumep a
5 5

Xx = a + 20; —

25 5+20

<
Il

(a+x)*(x—a);‘[\ \

600

30*20

22



OnepaTop npucBanBaHusA

: KyAa 4yTo
O60Lwasn cTpyKTypa: - J /J

UM nepemeHHou = BblpaxeHue ;

ApundmeTnyeckoe BblipaxeHUe MOXeT BKNOYaTb
* KOHCTaHTbI (NOCTOAHHLIE)
* UMeHa NepeMeHHbIX
* 3HaKN apupmMeTnYeCcKnx onepauuu:
+ - * /
yMHOMGH“e/) p,enehue J

o®

OCTaTOK OT
AerieHuns

* Bbi30Bbl PYHKLUN

* Kpyrnble CKOOKMU () [nsa yero cnyxart
Kpyrrible CKOOKN?

23



Kakue onepaTtopbl HenpaBunbHbIe?

main ()
{ .
_ . UMSA NepeMeHHOM
int a, b; LAOMKHO ObITL CreBa
float x, y; OT 3HaKa =
a =>5; uenas u opobHas
10 = x: YyacTb OTAENsIOTCS
LOYKOU
y =7,8;
npwv 3anucu
b =2.5; BeLLeCTBEHHOrO 3HaYeHWs
x = 2%(a + y); B UeNnylo nepeMeHHyo
_ . ApoOHan YyacTb byaeTt
a=>b + x; oT6polieHa




OcobeHHOoCTb AeneHus B Cu

0 lNpu geneHun yenbixX YUcen ocTaTtok oTtopacnwiBaeTcs!

main ()

{
int a = 7; ‘Iﬂl
float x; P o

x =a / 4;

x =4/ a; 1.75 |
x = float(a) / 4;

x =1.*%a / 4; 175J




CokpalwjeHHasa 3anucb onepauun B Cu

NnoJyiHasa 3alfuucCb

COKpauleHHas 3anucCb

a =a + 1; WuHK MeHTJ a++;

a=a+ b; a += b;
a=a - 1; Ae M&HTJ a--;

a=a-b; a -= b;
a=a%*b; a *= b;
a=a/ b; a /= b;
a=as%b; a %= b;

26



qu Had NMPOKPYTKa nporpamMmmvbl

*J

main ()
{
int a, b;
a=2>5;
b=a+ 2;
a=(a+2)*(b - 3);
b=a/5;
a=a >3 b;
a++;
b= (a+ 14) % 7;
}




[TopsiAoK BbINONHEHUs onepaummn

* BblYMCIIEHUE BbIPpaXeHU B CKOOGKax
* YMHOXEeHue, aerneHue, % cneBa HanpaBo
¢* CJliOXXeHune n BbiintaHume crneBa HanpaBo

2354 1 78 6 9

z = (5%a*c+3*(c-d))/a*(b-c)/ b;

Sac+3(c—d)

a*+5¢2 —d(a+b) T W

(c +d)(d-2a)

(b-c)

2 6 3475 1 12 8 11 10 9
x =(a*a+5*c*c-d* (a+b))/ ((c+d) * (d-2*a)) ;

28



[lporpammMmupoBaHue
Ha A3blke Cu

Tema 3. BBoa 1 BbiBOA
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CnoxeHue oBYyX yncen

3apnayva. BBectu gBa uUenbIX Yncria U BbIBECTU Ha
3KpaH UX CymMmMmy.

[MpocTeUnwlee peleHume:
#include <stdio.h>

#include <conio.h> noackaska
main () Ansg BBoAa
{ Rk

int a, b, c;

prlntf("l?B?m'/'I'I'e ABa LeJHX 9V gpop aByX
scanf ("%d%d", &a, &b); yucen c
c =a + b; Knasuatypbl

printf ("sd", c);

getch () ; TT—BbIBOA I
}




BBoa uMcen c knaBuaTtypbl

T appeca fivyeek, Kyaa
v 3anucaTtb BBeAeHHbIe
dopmaTHbIV BBOA cdopmaT BEOAA .

scanf ("%d%d", &a, &b); |

dopmaTt — CMMBOJIbHaA CTPOKa, KOToOpasa NoKa3bIBaeT,
Kakue yncna BBoaAaTcs (BbIBOOATCA).

$d — uernoe 4ucno &a - agpec

$f — BewlecTBeHHOe 4Yucno nepemMedHou a

$c —1 cumBon

$s — CUMBOJIbHaA CTPOKa 7652

XXAaTb BBOAA C KnaBuaTypbl ABYX | 12 \ S\ e T
LenbiX Yyncen (4epes3 npoben unu “RepemMeHHOM a
Enter), nepBoe n3 HUX 3anucaTtb B

nepeMeHHyr a, BTopoe —B b )




YTO0 HEenpaBunNbHO?

int a,

scanf
scanf

scanf

scanf

scanf

b;
("%d" , a)

, %d%d |

&a4

("%dv' , &a, &b) ’ &a, &b I

("%d%d",

yobpaTb npoden

("%d %d",
("SESE",

&a) ;

&a, &b) ;

&a, &b);

“%d%d |

32



BbiBOA Yncen Ha 3KpaH

3A€Cb BbiBECTU 3TO YUCIIO B3ATb
LeJsyioe 4 J10 n3 s4Yeuku C

printf ("3d", c); |

printf ("PesyneTaTr: 3%d", c);

printf ("%d+3d=%d", |a, b, c \
) ; dopmar BHB’O"/naJ

CMUCOK 3H8‘TE‘WM(J

printf ("3%d+3d=%d", a, b, a+tb

)i apucbmemqemm’

BblpaXeHue

33



BbiBOoA UenbiX Yncen

int x = 1234; m 51
printf ("3d", x);

1234 MUHUMaNbHOE J

YMCno No3vuumn

mnm "$9i" J

——

printf ("3%9d", x); |

acaro 8 noamans
J J




35

BbiBOA4 BelweCTBEeHHbIX YUCern

float x = 123.4567;

Yynucrno no3muun, 6

printf ("$%$£f", x); MUHUMarnbLHOe J

123.456700 _)WB.upoGHow

x); 123 456 _3 undpbl B APOGHOW

4aCTun

printf ("%9.3f", | Bcero 9 nosvumm, J
i

printf ("%e", x) |

CTaHOApPTHbLIN BUA;:
1.234560e+02 _/123456-102 J

printf ("%10.2e", x) Bcero 10 no3MLI.VIl7I,J
7

2 uncppbl B APOOHOW
1.23e+02 yu MaHTUCChI




[TonHoe pelwieHue

#include <stdio.h>
#include <conio.h>
main ()

{

int a, b, c;
printf ("BeeauTe gmBa uensx umcnal\n") ;
scanf ("%d%d", &a, &b);

c =a + b;
printf ("%d+%d=%d", a, b, c);
getch() ;

3To
BbiBOAUT
[MpoTokon: \4anﬁhucuuyj____

BBenouTe nBa lLIeJIBIX 4uMcJiia

25 30 3TO BBOOAUT l
25+30=55




Briok-cxema nMHEMHOro anropuTMa

( Ha4ano ) _611}f»«|—ﬁ%ﬂ0» J

/ BBo.D. / _6}1{«33011» J

c =a + b; _6%«npouecc» J

BbIBOA C —611/OL((BbIBO,q» J

( KOHeL ) —BNOK «KOHeL» J

37



3aaaHus

«4»: BBecTtHn TPU YNCIHa, HaUTU UX CyMMYy U
npoun3seneHue.
NMpumep:
BeeguTe TpM uYMcina:
4 5 7
4+5+7=16
4*5%7=140

«5»: BBecTu Tpn uncrna, HauTM X Cymmy, npounsBeaeHune

n cpegHee apudpmeTnyeckoe.

Npumep:

BeeguTe TpM 4UMciua:

4 5 7

4+5+7=16

4*x5*%7=140

(4+5+7) /3=5.33

38



[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 4. BeTtBneHus

© K.FO. lNonsikos,
20079200



Pa3BeTBnsawowmecs anroputmbl

3apayva. BBecTtu ABa UenbIX YUCria U BbIBECTU Ha 3KpaH
HanoonbLlee U3 HUX.

Wpesn pelleHUs: Haao BbIBECTU HA 3KpaH nepBoOe YUCTIO,
eCnun OHO bGonblue BTOPOro, UnNu BTopoe, ecriu OHO
Oonblue nepBoro.

OcobeHHOCTbL: AencTBUA UCNOJSIHUTENSA 3aBUCAT OT
HEeKOTOpPbIX YCNOBUN (ecnu ... UHaye ...).

AHrOpVITMbI, B KOTOPbIX nNocrieAoBaTesibHOCTb LWlaroB
3daBUCUT OT BbINOJTIHEHUA HEKOTOPbIX yCHOBMFI,
Ha3biBaAlOTCA pa3BeTBIIAOLWLMNMUAUCA.

40



BapuaHT 1. Bnok-cxema

(_navano )

-

b

(=3

na HeT nonHas
¢dopma
~ BeTBNeHus

max=a,

ONnoK J
«peLieHne»

J

max=>b;

\

I
Y

BbIBO/,
max

!

(w0

Hel

eEch a=>b?




BapuaHT 1. Nporpamma

main ()

{

int a, b, max;
printf ("BeeguTe mBa nensx umcna\n") ;
scanf ("%d%d", &a, &b ) ;

if (a > b) {

_ nosnHasa cpopma
max = a;
} YCITOBHOIO
onepartopa
else { \_///p y,
max = b;

}

printf ("Hambonemwee umcno 3d", max) ;

42
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YcnoBHbIN onepaTop

if ( ycnosue )
{

// 4¥TO memaTk, ecnm YyCJZI0BUE BEPHO

// 4¥TO memaTk, ecnm YCJZI0BUE HEBEPHO

}

OcobeHHOCTH:

e BTOpas Yactb (else ...) MOXeT OTCYTCTBOBaTb
(HenonHasa cdopma)

e ecnu B brioke oguH onepaTop, MOXHo yopaTb { }




YTO0 HEenpaBunNbHO?

if | (|a > b|) | { if (a >Db ) {
a = b; a =Db;|}
} else
else b = a;
b = a;
if (a >b )|la = b; if (a > b )|{
else a = b;
b = aj; c = 2%a;|}
else




BapuaHT 2. bnok-cxema

(_navano )

ab
v
max=a;
Aa 0 HeT
max=>b;
BbIBOA
max

v
C KOHel >

HenosnHasa popma
BeTBJIEHUSA

J
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BapuaHT 2. Nporpamma

main ()

{
int a, b, max;
printf ("BeeguTe pBa uUensx umcnua\n') ;
scanf ("%d%d", &a, &b ) ;
max = a;

: HenosnHasa popma |
if (b > a) YyCIOBHOIO

max = b; | | ﬂampa y

printf ("Hambonemwee umcno 3d", max);




BapuaHT 2b. [Nporpamma

main ()

{

int a, b, max;
printf ("BeeguTe OBa uesslx umciaal\n'") ;
scanf ("%$d%d", &a, &b );

max = b;
if ( a > b| )
max = a,

printf ("Hambonemwee umciio 3d", max);




3aaaHus

«4»: BBeCcTtu Tpu uymcna n HauTM Hamodonbluee U3 HUX.
NMpumep:
Beenure TpM umucia:
4 15 9

Haunbospumee umciyio 15

«5»: BBeCTU NATb Yncen n HANTU HamodornbLLuee U3 HUX.
Npumep:
BBenguTe naATE 4McCed::
4 15 9 56 4

Haumbospumee umcyo 56

48



[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 5. CnoxHble ycnoBus

© K.FO. lNonsikos,
20079200
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CnoXxHble ycnoBus

3apada. Pupma HabumpaeT COTPyAHUKOB OT 25 oo
40 neTt BKNOYUTENbLHO. BBecTtn Bo3pacT
yerioBeka v onpepgenuTb, NOAXOAUT JIN OH
donpme (BbIBECTU OTBET «NOAXOAUT» UJTU «HE
noaxoouT»).

Ocob6eHHOCTb: Haao NPOBEPUTL, BbIMONMHSAKTCS
nn aBa ycroBusi 0OGHOBPEMEHHO.

9 MoxHo nu PewnTb n3BeCTHbIMUA MeTogamMmu?




BapuaHT 1. Anroputm

Aa HeT
0 'He

"moaxoanT
' noaxoaut' noaxoagur




BapuaHT 1. Nporpamma

main ()

{
int x;

printf ("BeeguTe BOBpacT\n") ;
scanf ("%$d", &x);

if (x >= 25)
if (x <= 40)
printf ("HomxomuT") ;
else printf ("He nmomgxomur") ;

else

printf ("He nomxommut") ;
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BapuaHT 2. Anroputm

na

HeT
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BapuaHT 2. Nporpamma

main ()

{

int x;

printf ("BeeguTe BO3pacT\n'") ;
scanf ("%d", &x);

if ((x >= 25 && x <= 40 )
printf ("lomxomntT") ;

else printf ("He nomgxomur") ;

}

CNOXHoe
‘ycnosue
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CnoXxHble ycnoBus

CnoxHoe ycnosue — 3TO ycrioBue, cocTosiliee U3
HEeCKOSIbKUX NPOCTbIX YCIIOBUN (OTHOLLUEHUMN),
CBAi3aHHbIX C MOMOLLbIO NTOrMYeCKMX onepauuu:

I — HE (not, oTpnuaHune, nuBepcus)

&& — WU (and, nornyeckoe ymHOXeHue,
KOHBLIOHKLUMSA,
OOHOBpPEeMeHHOe BbINOJSIHEHUEe
yCNOBUMN)

| | — WA (or, nornyeckoe crioxxeHue,
AU3BIOHKLMUA,
BbIMOJSIHEHUE XOTA Obl OQHOro U3 yCnoBUM)

e I
[pocTbie ycrnoBus (OTHOLW paBHO |  je paBHO |

< <= > >= == 1=
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CnoXxHble ycnoBus

MopaaoK BbINOMHEHUS CIIOXHbLIX YCITOBUMN:
* Bbipa)XXeHUs1 B CKOOKax
e« ! (HE, oTpuuaHue)
e L, <=, >, >=
o == 1=
e && (M)
* || (MNN)
NMpumep:
2 1 6 3 5 4
if ( '(a >Db) || ¢ '=d && b == a)
{

i..



CnoXxHble ycnoBus

UCTUHHO UMM NnoxXHo npu a=2; b=3; c=4;
'(a > b)
a<b && b<c
'(a > b)) || ¢
a<c || b<ec¢
a>b || '"(b<

Ona Kakux 3Ha4YeHUU X UCTUHHBLI yCIrioBUA.

x < 6 & x < 10 (-0, 6) x<6
x < 6 && x > 10 @

X > 6 && x < 10 (6, 10)

x > 6 && x > 10 (10, «) x>10
x <6 || x<10 (-, 10) x<10
x <6 |] x>10 (-, 6) U (10, %)

X >6 || x <10 (=%, )

x> 6 |] x>10 (6 ) X>6
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3aaaHus

«4»: BBecTn Homep MecsiLa U BbIBECTU Ha3BaHUe
BpeMeHu roaa.

NMpumep:
BeEeguTe HOMep Mecsla:
4

BeCHa

«5»: BBectn Bo3pacTt yenoeka (ot 1 o 150 net) n

BbiBEeCTU ero smecTte C nocrieaAyrouium CrqioBom
«rog», «roga» Uru «rnem».
Npumep:

BeeguTe BOBpPACT: BeenguTe BOBpPACT:
24 57

BamM 24 rogna BaM 57 new
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Lnknbl

LInkn — 3To MHOroKkpaTtHoe BbIMNOfIHeHNne OANHAKOBOW
nocnenoBaTeribHOCTU AEUCTBUMN.

°* UMKN C U3IBECTHbLIM HYUCJIOM LWaroB

* LUUKI C HEU3BECTHbLIM YUCIIOM LIaroB (LUKN C
ycnoBuem)

3apava. BbiBeCcTn Ha 3KpaH KBaapaTtbl U KyObl LenbixX
yucen ot 1 po 8 (ot a Ao b).

OcobeHHOCTbL: OAMHAKOBbLIE OEeUCTBUSA BbINONHAKTCA 8
pas.

9 MO>XHO nu pewnTb N3BeCTHbIMN MeTogamMun?




AnropuTtm

(_navano )
v

i=1;

3Ha4YeHue nepemMeHHOU
\—/u'u.Kﬂ_a
npoBepuUTb, BCe N J

- ———cRenanu

3aA44aTb Ha4aJibHOé€ J

0 il KOHeL, )

na

i2=1i*1i;
i3=i2 *ji;

Y

i, 12, i3

i=i+4+1;

BblUucnsiem
KBagpaT M Ky0O

BbiBOA
pe3ynbraTta
NnepenTu K J

_cnegytowemy i
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Anroputm (C 6MOKOM «LUKI»)

(_na4ano )

OnoK ]

v
(b oo

Y

i2=31 *3i;
i3=1i2 *3i;

Y

‘Teno uvkna J
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[Mporpamma

main ()
{ HavyanbHoe
int i, 12, 13; ,;on0Bok KOHeYHoe \ LIMKH_ ]
nepemeHHaM yxna 3HayeHue
: : : U3MeHeHue Ha
for (1—1, l<-8/ l'l"l') _KaxAaom Liare:
(  Hauano uukna i=i+l
|
h _ xas .
i2 = 1*i; Teno qu(naJ
[ ] [ ] [ ] —/
13 = i2*3i;
printf ("%$4d %4d %$4d\n", i, i2, i3);

—KoHet] LMKna }— DOBHbIE

CTONOUKM
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LInkn ¢ ymeHbLleHuemM nepemMeHHOM

3apayva. BbiBecTn Ha 3KpaH KBagpaTbl U KyObl LenbixX
yucen ot 8 oo 1 (B obpaTHOM nopsaake).

OcobeHHOCTbL: NepeMeHHas UUuKra AoJKHa

YMeHbLLATbCH.
N : : :
for ((i=8; i>=1; i--|)
{
12 = i*i;
13 = i2*1i;

printf ("%4d %4d %4d\n", i, i2, i3);
}




Linkn c nepemeHHOMU

for (Ha4yasnbHbie 3HavyeHUsN ;
ycJsioBUE npoAoJIkKeHUa yukna,;
uIMeHeHUe Ha Kaxgom Lware)
{

// Tejyio umkIa

}

Mpumepbl:
for (a=2; a<b; a+=2) { ... }

for (a=2, b=4; a<b; a+=2) {

}

for (a=1; c<d; x++) { ... }

for (; ¢<d; x++) { ... }

for (; c¢<d; ) { ... }
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Linkn c nepemeHHOM

OcobeHHOCTMH:

¢ ycJiogue npoBepsaeTcHAa B Ha4arie o4epeanHoro wara
LUUKJ1a, €CJIN OHO JTIOXKHO UMUK He BbINOJIHAETCA,

* UBMEeHeHUs (TpeTbs YaCTb B 3arorfioBKe) BbINOJIHAKOTCA B
KOHLIe oYepenHoro wara umkKna;

* €Cnu ycsiogue HUKorga He CTaHeT NTIOXKHbIM, LIUKIT MOXeT
npoaomKaTtbcs 6eCKOHeYHO (3auuKnmBaHue)

for (i=1; i<8; i++) { i--; }

He pekomeHAayeTCA MEHATbL NepeMeHHYIo
LUUKIa B Tene uukna!

* €Cnu B Tene UMKna oguH oneparop, CKOoku {} MOXXHO He
CTaBUTb:

for (1=1; i<8; i++) a+=Db;
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Linkn c nepemeHHOM

OcobeHHOCTMU:

° MOCJ1e BbINOJSIHEHUA LUKIa BO MHOIMMX CUcTemMax
yCTaHaBNMBaeTCH nepBoe 3Ha4YeHue nepemMeHHON
LUKNa, NP KOTOPOM HapyLUEeHO ycrioBue:

for (i=l; i<=8; i++) i=o |
printf ("lpuseTr") ;

printf ("i=%d", 1i);

for (i=8; i>=1; i--) |
printf ("IlpueeT") ; 1=0
printf ("i=%d", 1i);




CKONbKO pa3 BbIMONIHAETCA LUMKn?

a=1;

for (i=1; i<4; i++) a++; 4=4J
a=1;

for (i=1l; i<4; i++) a=a+i; _a=7J
a=1; b=2;

for(i=3; 1>=1; i--)a+=b; —a="7 J
a=1; a=1

for(i=1l; 1>=3; i--)a=a+l;

a=1; 3aumMKnuBaHue
for(i=1l; i<=4; i--)a++;




69

3aaaHus

«4»: BBectn a 1 b U BbiBECTU KBagpaTbl U KyObl Yyncen ot a Ao b.

NMpumep:
BeEenuTe rpaHUIE MHTEpPBAJa:
4 6
4 16 64
5 25 125
6 36 216

«5»: BbiBecTU KBagpaTtbl U Kyobl 10 yucen cnepyroiien
nocnepnoBartenbHoctu: 1, 2,4, 7, 11, 16, ...

NMpumep:
1 1 1
2 4 8

4 16 64

46 2116 97336



[lporpammMmupoBaHue
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LIukn ¢ Hen3BeCTHbLIM YNCIIOM LLUAroB

NMpumep: OTNUNNTL NoneHo ot bpeBHa. CKONLKO pa3 Haao
caenaTtb ABMXEHUS NUrion?

3apava: Beectu uenoe uncno (<2000000) v onpepenuTtb
yucno uudp B HeMm.

Upesn peweHusn: OTcekaem nocriegoBaTeNibHO NOCNEQHIOK
undpy, yBenmumBaem cUYeTUMK.

n count
123 0
12 1
1 2
0 3

NMpo6nema: Heu3BecTHO, CKONbLKO LLAroB HaAo caenaTh.

PeweHue: Hapgo octaHoBUTLCSA, Koraa n = 0, T.e. Hago AenaTb
«noka n !'= O».

T4



AnropuTtm

na

OOHYNUTL J

(CHETUNK undp

BbINOJIHATb

\5295311!==0»

J

count =count +1;
n=n/10;

v

C KOHel >
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[Mporpamma

main ()
{

int n, count|, nl;
printf ("Beegure unenoe umcio\n") ;
scanf ("%d", &n) ;
count=0; |[nl =n;

while (n '= 0) BbINOJNHATDL
{ «nokan '= 0» J
count ++;
n=n/ 10;
} Y10 nnoxo?

printf ("B umcnme %$d mammm %d umdp",|nl, |count) ;

}
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Linkn c ycnoBuem

while ( ycsiosue )

{
// meno yukna

}

OcobeHHOoCTH:
°* MOXXHO UCMONb30BaTb CIIOXHbIe YCNOBUSA:

while (a<b && b<c ) { ... } |

* eCNnn B Tere LuKna TonbKo O4uH onepaTop, CKOOKM
{} MOXHO He nucaThb:

while ( a < b ) a++; |




Llukn ¢ ycnoBuem

OcobeHHOCTMU:

e YyCIIOBME NMepecyYUTbiBaeTcs KaxabIn pa3 nNpu Bxoge
B LIMKN

¢ eClim ycnoBue Ha Bxoae B LLUKI JTOXKHO, LLUKIT HE
BbINOJNTHAETCA HN Pa3y

a=4; b = 6;
while (a > b) a=a-b;

¢ eClqin ycnoBue HUKorga He CtaHeT JIOXKHbIM,
nporpamMmMa 3auuKrimBaeTcs
a=4; b= 6;
while (a<b) d=a+b;
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CKONbKO pa3 BbIMONIHAETCA LUMKn?

a=4; b=6; 2 pasa
while (a<b) a ++; _A=6
a=4; b=6; 1 pas
while (a<b) a +=Db; _a=10 |
a=4; b=6; 0 pas
while (a>b) a ++; _A=4
a=4; b=6; 1 pa3
while (a<b) b=a-b; =2
while (a<b)a--;
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3amMmeHa for Ha while u HaobopoT

for (i=1; i<=10; i++)
{

// Teno umkIa

}

for (i=a; i>=b; i--)
{

// Tejyio umkIa

}

‘_

i=1;
while (i<=10) {

‘_4’ // TeJsyio uUMKIa

1++;
}

i=a;
while (i>=Db) {
- // Tejyio umMkIa

i--;

}

BO3MOXHa Bcergal

B Aa3bike Cu 3ameHa uukna for Ha while n HaobopoT

77
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3aaaHus

«4»: BBecTu uernoe YUCrio 1 HaUTU cymmy ero umdp.
Npumep:
BBenguTe 1eyoe 4YMUCIHO:
1234

CymMma umbop umciya 1234 paerHa 10.

«5»: BBecTu uenoe 4yncno um onpeaenutb, BEPHO Nu,
4YTO B €ro 3anucu ecTb ABe OAUHaKOoBble LndpbI.

Npumep:
BBenouTe 1eJioe 4McCIJo: BBenurTe 11eJioe dYMCIO:
1234 1224

Hewm. na.



NMocnepnoBaTenbHOCTU

NMpumepbl:
°1,2,3,4,5, ... a =n | a,=1, a ,,=a+l
°1,2,4,7,11, 16, ... a,=1, a_ =a +n
*1,2,4,8,16,32,... a =2 a;=1, a =2a
11315 1234 5
272 8 432 2°4°8°16 32
b, b =1, b_ =b +1
a, =—
C, c,=2, c_ . =2c
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NMocnepnoBaTenbHOCTU

3agaya: HauTU CyYMMY BCeX 3JIEMEHTOB

nocrfieaoBaTesibHOCTMU,

19 _la
2

S=1-—+——-—+

E, _3_2,...
KoTopble no moaynto 6onble 0,001:

16 32

+...

AneMeHT nocneaoBaTenbHOCTU (HaYuMHaA ¢ Ne2):

3

4

b;b+1 :

4

16

32

2205

N | Q|DO|B

RI&IDNIDN

1

257z
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AnropuTtm

Ha4dallbHbIle
3Ha4eHus

- y,

nepBbIN
3NIeMeHT

HeT

HOBbIN LS/
3nemMeHT S=S5+a;

V v
5 & i/l C KOHeL >

b=b+1;
n3mMeHeHue
9 NepecTaHOBKa?

c=2%*c; z=-2;




[Nporpamma

#include <math.h> MaTemMaTuyeckue (pyHKLUU J

main () 4TOGbI He 6bINo

{ OKpYrfeHusi Npy  Jaasa Al
int X ¢, z TBEHHOrO
float S, a, b;| ~ aWan_ _mcna

S =0, z = -1;
b=1; ¢ =2, a=1;
while (fabs(a) > 0.001) {

S += a; yBenmuyeHue

a=z*b / c; T cymm pacueT 3ne|}neHTa
zZ= -Z; _NocheA0BaTEeNIbHOCT J
b ++; _ "

C *= 2; - -

}

printf ("S = %10.3f", S);
} 9 Y10 nnoxo?




3aaaHus

«4»: Hautm cymmy anemMeHTOB nocrneaoBaTesribHOCTU C
TouyHOoCTbIO 0,001:

2 4 6 8

S=1+ — + —
3-3 59 7-27 9-81

+...

OTBeT:
S =1.157

«5»: Hautu cymmy anemMeHTOB nocrneaoBaTesribHOCTU C
TouyHOoCcTbIO 0,001:

2 4 6 8 10

S=1+ — + — + —...
2-3 39 5-27 8-81 13-243

OTBerT:
S =1.220
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Llukn ¢ noctycnoBuem

3apava: BBecTu uenoe nonoXxuTeribHOe YUCHo
(<2000000) u onpepenutb Yncno unudp B HeMm.

lNpobnema: Kak He gaTb BBeCTU oTpuLaTesribHOe YnCcro
U1 HOMNbL?

PeweHune: Ecnu BBOAUTCA HEBEPHOE YMCNO, BepHYTbCH
Ha3ag K BBoAy AaHHbIX (UMKn!).

OcobeHHocTb: OAUH pa3 Teno uukKna Hapo caenartb B
noobom criyyae = NPOBEPKY YyCIIOBUA LUKNA HAAo
AernaTtb B KOHUe UuMKna (UMK € NoCTyCrioBMUeMm).

Lmkn c nocTtycrioBuemM — 31O LLUKI1, B KOTOPOM
npoBepKa yCcrioBUA BbINOJTHAETCA B KOHLIe LIUKIIA.




Llukn ¢ nocTtycnoBueM: anroputm

(_navano )

il

"

HeT

OCHOBHOM
arropuTtm

v
<:KOHeu:>

Teno ]

-yenosueJ

ONIOK «TUNMOBOU
npouecc»

|
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NMporpamma

main ()

{

int n;

do {
printf ("Beegure nomnoxmrensHoe umcno\n") ;
scanf ("%d", é&n);

}
while (n<=0);

YCNOBMU
_/

// OCHOBHOM aJIIropPMUTM

}

OcobeHHOCTMU:
° Teno UuKia Bceraa BbINMONMHAETCA XOTA Obl OAUH pa3

e nocne cnosa while («noka...» ) ctaBUTCA ycnosue
NPOAOIDKEeHNA LUKna



CKONbKO pa3 BbIMONIHAETCA LUMKn?

87

a=4;, b = 6;
do { a++; } while (a<=b);

a=4; b = 6;

do { a +=b; } while (a<=b);

a=4; b = 6;

do { a +=Db; } while (a>=b);

a=4; b = 6;
do b=a-b; while (a>=b);

a=4; b = 6;
do a+=2; while (a>=b);

3 pa3a
AZT

1 pa3
&= 10

2 pa3a
_/h=6

3aUUKnMBaHue
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3apaHug (c 3almMTomn OT HeBepHoOro BBoAa)

«4»: BBecTu HaTypanbHOe YNCHO U onpeaennTb, BEPHO NK, 4YTO
cymma ero undp pasHa 10.

Npumep:
Beenure umcio >= 0: Beenure umcio >= 0:
-234 1233

HyXHO INOJNMOXMUTEeJIbHOe uYMuciio. HemT
Beegure umciio >= 0:
1234

Oa

«5»: BBecTu HaTypanbHoOe YMCHo 1 onpeaenuTb, Kakue umdpsbl
BCTpeYaloTcs HeCKOSIbKO pas.

NMpumep:
Beegure umciio >= 0: BeeguTe umciio >= O0:
2323 1234

HoBTOpPsiorCcsi: 2, 3 HeT norBTOpPOE.



[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 8. OnepaTop BbIOOpa

© K.FO. lNonsikoe, 2007-2008
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OnepaTtop BbLIOOpPa

3apada: BBectn Homep Mecsila N BbIBECTU KOJIMYECTBO
OHen B 3TOM Mecsile.

PeweHue: Yucno gHen no mecsiam:
28 npHen — 2 (dbeBpanb)
30 aHeun — 4 (anpenb), 6 (MOHDL), 9 (CeHTAOpPL), 11
(HOs0pPDb)
31 peHb — 1 (AHBapb), 3 (MapT), 5 (maun), 7 (uonb),
8 (aBrycrT), 10 (okTAOGpPL), 12 (Aekabpb)

OcobeHHOCTL: BbIOOp He U3 ABYX, a U3 HECKOJTIbKUX
BapuaHTOB B 3aBMCUMOCTU OT HOMepa
Mecsua.

Mo>XHO nu pelnTb N3BeCTHbIMU MeTogamMun?




AnropuTtm

(_navano )

§

§

He
H

v
/ BBOO M /
v
aa
T
aa
eT
aa

§

p

D=31;
D=28; —>
D=31; [P

HeT Y

oLunbOKa

HU OoOVH
BapUaHT He _
nogowen

~

KOHeL|, >

[ ooa

onepaTtop

| _Euﬁopa

|




[Mporpamma

main ()

{
int M, D;

printf ("BeeguTe HOMep Mecsiua: \n") ;

|

scanf ("%d", &M) ; Bbw_ITM N3
(switch ( M ) { switch
case 2: D = 28; break;
case 4: case 6: case 9: case 11:
D = 30; break;
case 1l: case 3: case 5: case 7:
case 8: case 10: case 12:
D = 31; break;
default: D = -1; HU OOUH
} _BdpPUnaHT He
if (D > 0) nogotLwien )

printf ("B sToM Mecsiue %d muHem.", D) ;
else printf ("HeBepusm HOMep Mecsiza'") ;

}
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OnepaTtop BbLIOOpPa

3apayva: BBectn OykBY 1 BbiBECTU Ha3BaHUE XXMBOTHOIO
Ha
3Ty OYKBY.
QREOOEHHOCTL: BbIOOP N0 CUMBOSIbLHOU BeNTMYUHE.
{

char c;
printf ("BeeauTe nepByn O6yKBYy HaBBaHMUS XMBOTHOTO:\n") ;
scanf ("%c", &c);
switch (¢ ) {
case 'a': printf ("AuwrTmnona'"); break;
case '6': printf ("Busou"),; break;
case 'B': printf ("Bomk"); break;
default: printf("d ue srHaw!")

}

9 Yto OypeT, ecnun Be3ge yopaTtb break?




OnepaTtop BbLIOOpPa

OcobeHHOCTMU:

* nocne switch mMmoxeT ObITb UMSA NepeMeHHON Unu
apucdpmMeTnyeckoe BbipaxeHue uesnoro tuna (1nt)

switch ( 1+3 ) {
case 1: a = b; break;
case 2: a = c;
}
Wnu cumBosibHoro tuna (char)

* HeJlb3A CTaBUTb ABa OAMHAKOBbLIX 3HA4YeHUSA .

switch ( x ) {
case 1l: a = b; break;
case a C;

}
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3apaHug (c 3almMTomn OT HeBepHoOro BBoAa)

«4»: BBecTU HOMep MecsiLa 1 BbIBECTU KONMYECTBO AHeN B
HeM, a TaKXXe YMCNo OWNOOK Npu BBOAE.

Npumep:
BBeguTe HOMep Mecsla: BeeguTe HOMep Mecsla:
-2 2
BEenuTe HOMEpP Mecsua: B sToM Mecsilile 28 nHemn.
11 Bl Beommuim HeBepHOo 0 pas.

B sToMm Mecsue 30 gHem.
Bl BBOOMIIM HeBepHO 1 pas.

«5»: BBecTn HOMep MecsiLla U HoMep AHS, BbIBECTU YACTIO
AHeWn, octaBwwunxcs ao Hosoro ropa.

NMpumep:
BeEegnTe HOMEp MecHla:
12
BeEegnTe QnOeHb:

25
IIo HoBOTO TOoja oOcCTaJIOCkE 6 IJgHen.



[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 9. OTnagka nporpamMm
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OTnaaka nporpamm

OTnagka — noncK n ucnpasrneHue owunobokK B
nporpamme.
AHrn. debugging, bug = MoJsib, Xy40OK

MeToAabl:

* TPACCUPOBKA — BbIBOA CUTHalNbHbIX
COoO0OLeHnn

* OTKNIOYEHME YacTu Koaa (B KOMMeHTapumu)

° MOLWaroBoe BbINONHEHNEe — BbINONMHUTb OOHY
CTPOYKY NPOrpamMmMbl U OCTAaHOBUTbLCH

°* TOYKU OCTaHOBA — BbINOJSIHEHUE NPOrpaMmbl
OCTaHaBJIMBaAEeTCA NP OOCTUXKEHUMN
OTMEYEeHHbIX CTPOK (nepexoa B nowaroBbIn
peXxum)

e MHOCMOTD U U2MEAHAHUVE 2HAUeHUU NeheMeHHKIX



TpaccupoBKka

main ()

{

int 1, X;
printf ("Beegure uesioe umcio:\n") ;
scanf ("%d", &X);

printf ("Beegmeno X=%d\n", X);

for (i=1; i<10; i++)
{

printf ("B umkne: i=%d, X=%d\n", i, X);

}

printf ("llocne umkia: X=%d\n", X);

98



OTKknoYeHne 4yactum Kkoga (KommeHTapum)

main () KOMMEHTapumn o J

{ KOHLIa CTPOKWN //
int 1, X;
printf ("BeeguTe uesnoe umcio:\n") ;
scanf ("%d", &X);

// X *= X + 2; 3aKOMMEHTUPOBaHH
for (i=1; i<10; i++) X *= i; BWMGRNOK /[* . */

/* while ( X > 5 ) {

b/




TOYKM oCcTaHOBA
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"™ Dev-C++ 4.9.9.2 3 (=]
Pain  [paeka [lowck Bua [poekt Benmonnwte Otnagka Cepeuc CY¥S  Okno  Cnpaeka
rr0 A o/ : 2 @ : []Cosars dl | BerasuTs 4| Nepexnowme (1] Nepemu
MpoekT | nKM Unv itch_char.cppl
! A

#include<stdio.h>
Ctl"l + F5 #include<conio. h> JTO TOYKa
| ocTaHOBa
maini() -

{
char c;

4 | printf ("BepenuTe neppyw OYVKREY HaSBaHMA RXMEOTHODO:Yn™);

F8 — 3anycTuTb M BbINOSMTHUTL A0 crneayoLwen
TOYKM OCTaHOBA

F7 — BbINONHUTbL OOHY CTPOKY

- Ctrl-F7 — BbINONHATL AanbLue
—21 | Ctrl-Alt-F2 — ocTaHOBUTbL Nporpammy

Shift+F7 — Boutn B npoueaypy (hyHKLUIO)




[MpocMOTpP 3HAYEHUN NepPeMeHHbIX
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™ Dev-C++ 4.9.9.2

P aiin

Mpaeka [MMouck Bua [poekt  Beinonnute

~; -0l x|

Otnagka Cepeuc LCWS OkrkHo Cnpaeka

I'IpoeK‘rI Knaccer OTnaaka I sum.cpp I

o= Wlar sHYTpb

U HEHRR s
-1 3 / - % @ - []Cosaams

@ =

o

@ Becraeute @ MNepeknioyuTe [El MNepedmu

N

JNo6aeuTe B HaOAKNaEeMbIE F4

M 3MeHUTE 3HaYEHWE

Yaanute offbekT HabKaeHWA

Clear all

#include<stdio - A
#include<conio HaBeCTUu Mblillb

nw r{nain(]
-’

int a. b, ¢

oo
Itlmanxa ‘ OTtcaexusars ’ Beisoa l

a1 | Cneayrowmii war

' [POAOMKUTE BEINOAHEHWE o/ Otnagka ' No6asuTs B HaboaaeMbit

vg BeinonHuTe ao kypcopa | 98 OcTaHoBWTE BRINOAHEHWE | YaanuTe offbekT HataoaeH!

Ha UmMA
ne eHHOM
BEpe 12571

dxzd"”, &a, &b):;

sd + 3d = 3d", a, b, c);
hd

/' Otnanka |@ Pesynetatel nouc&al 3ar<pbm:>|

| 812

\Bcraeka 112 cTpok B daiine




[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 10. N'padhuka

© K.FO. lNonsikoe, 2007-2008
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Cuctema KoopavHat

(0,0)

X

A

)
X (x,y)
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MpuHUMN caHaBMYa

OTKPbITb OKHO ANns rpadouku |

i S /
- - X
"?ﬁ“::,,,, ST i pucoBaHue B rpadymyeckom
= - - P pexume
SRR

3aKpbITb OKHO AnA rpaduku |
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CTpykKkTypa rpadhuyecKkoun nporpamMmmbil

ononunorteka ansa
#include <graphics.h> MLJ
UKOW

#include <conio.h>

main () BbICOT
{ "'""p","'\aJ 3 J OTKPbITb
OKHO Ans
initwindow ( 400, 300 ); y(pm(uj
// pucyeM Ha 3KpaHe
yTOoObI MOCMOTPETbL
getch() ; — peayRLTaT J

closegraph() ; 3aKpbITb
) OKHO
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Ha3BaHue

BLUE
GREEN
CYAN

RED
MAGENTA
BROWN

LIGHTGRAY

Kon Ha3sBaHue
8 |DARKGRAY
:
10 |LIGHTGREEN
11 |LIGHTCYAN
" Ucwusoewms
13
14 |YELLOW
15 |WHITE
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[MonHasa nanutpa uBeTOB

uetr= R + G + B

Red Green Blue
KPAaCHbIN 3efileHbIn CUHUWN
0..255 0..255 0..255

R =218 R=135
G=164 G =206
B =32 B =250

9 CKOmnbKO pa3HbIX LBETOB?

256-256-256 = 16 777 216 (True
Color)




YnpaBneHue u4BeTOM
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LiBeT NUHMI 1 TekcTa: HoMep

set color = ycTaHOBUTb use. HBETA
setcolor ( 12); R| 6] B]
setcolor ( COLOR(255,255,0) ) ;

LiBeT n ctunb 3anunBKMU:
set fill style = ycTaHOBUTb CTUJb 3aJIMBKU

setfillstyle ( cmvsb, uysem) ;

0 — BbIKNWOYUTL 3..6 — HAKNOHHbIE
NNHUM

1 — cnnowHas 7..8 — ceTKa J
9..11 — TOYeYyHas
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TOYKN, OTPE3KU U NNIOMaHbIe

uBeT\

(X, y)
¢ putpixel (x, y, 9); |

(X, Y,)
setcolor ( 10 ) ; |

(XZ! y2) line (x1, yl, x2, y2);

(x,¥)  (xY),)

setcolor ( 12 );
moveto (x1, yl);
lineto (x2, y2);
lineto (x3, y3);
lineto (x4, vy4);
lineto (x5, y5);

(X5 ¥5) (X3 ¥3)

(X,, ¥,)
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[MpAMoyronbHUKu

(X, Y,)
N J setcolor ( 9 ); |

rectangle (x1, yl, x2, y2);

(X, Y,)

CTUNb
(x1, y1) (1 - cnnowHagn) u.Be;J

- setfillstyle ( 1, 12 );
bar (x1, yl, x2, y2);

(X, ¥,)

(X, ¥,) setfillstyle ( 1, 12 );

bar (x1, yl, x2, y2);
setcolor ( 9 );

(xz, y2) rectangle (x1, yl, x2, y2);
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OKpPY)XHOCTb, 3aryiuBKa, TeKCT

R

setcolor ( COLOR(255,0,0) ) ;
circle ( x, y, R );

CTM#E;Lx_J uBeT
(1 - cnnowHasn) ~ 3aNMBKU
(X, y) setfillstyle ( 1, 11 );

° floodfill ( x, y, 0);

uBer ——
rpaHuLUbI J

(Xa.Y) setcolor ( 9 );
Bacs outtextxy ( x, y, "Bacs" ) ;
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NMpumep

setfillstyle (1, 9);
bar (100,100,300,200) ;
setcolor (13);
(200, 50) rectangle (100,100,300,200) ;
moveto (100,100) ;
lineto (200, 50);
lineto (300,100) ;
setfillstyle (1, 14);
floodfill (200, 75, 13);
setcolor (15);
circle (200, 150,50);
setfillstyle (1, 10);
floodfill (200,150, 15);
setcolor (12) ;
outtextxy (100, 230,
"Sharik's house.");

(100, 10

(300, 200)

Sharik's house
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3aaaHus

«4»: Narywka

«5»: KopoHa
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LLITpnxoBKa
N nuHunin (N=5) | %
(x1, y1) N +1
@
rectangle (x1, yl, x2, y2);
line (| x1+h, yl,|x1+h, v2) ;
line (| x1+2*h,| y1, | x14+2*h,| y2) ;
)| line (| x1+3*h,| y1,|x1+3*h,| y2) ;
h X ...
-«—> ( 2, y2) \i} ijl
e3ynbTaT —
rectangle (x1, y1, x2, y2) ; _mf/oﬁxoe o J

h=(x2-x1)/ (N+1.);
for (x=xl1l+h; x<x2; x+=h)

0 float x, h;

ApPOOHaA 4yacTb x
- oTObpacbiBaeTcs

line(x, y1, x, y2);
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LLiTpuxoBka (nporpamma)

(X1, y1) N #include <graphics.h>
. #include <conio.h>
main ()
{
int N = 10, x1 = 100,
x2 = 300, y1 = 100,
¢ y2 = 200;
h (x,,y¥,) £float h, x;
initwindow (800,600) ;
"pﬂMoyn”“fLJ rectangle (x1, yl, x2, y2);
UK g h= (x2 -x1) / (N+ 1.);
for (x=xl1+h; x<x2; x+=h)
] line(x, y1, x, y2);
a getch() ;
closegraph() ;

LUTPUXOBK.-
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Kak MeHATb uBeT? cepbii: R=G ]

LiBetT: COLOR(c, c, c) |

U3meHeHne c: 0, ..., 255
N

255

LLlar nameHeHunsa C: hc :7

he = 255 / N;

c=0;

for (i=1; i<=N+1; i++) {
setfillstyle ( 1, COLOR(c,c,c) )
floodfill ( 222, 2?2, 15); J

c += hc; uBeT
} FpaHULbI
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Kak MeHAATb uBeT?

setfillstyle(1l, COLOR(c,c,c) );
floodfill ( ???, ???, 15) ;

he = 255 / N; lpaBasd
I 5 rpaHuua
c =0;

¥yﬂnocu

x=x1+h;

for (i=1; 1 <=N+1; i++ ) {
setfillstyle (1, COLOR(c,c,c));
floodfill (x-1, yl+1,h5);
X+=h;

c += hc;

}

9 Kak 06beaAnHUTb LMKNbI LUTPUXOBKW U 3aNnBKN?
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LLTpnxoBKa

a _
‘—’l(xv y1) (X3+a, y1) a=Xx —Xx, h= N1

/ //// line(|x1+h, | y1,|(x1+h-a, | y2);
®

(x2’ yz) . (X3, yz) line (|x1+2*h| y1,|x1+2*h-a| y2) ;
line (|x1+3*h| yl,/x1+3*h-a| y2);

h \
x) x-a |
nocrne Kaxmgoro
h= (x3-x2) / (N+1.); wara
a=x2-x1; BbIMOJSTHAIOTCA ABe
x=x1+h;
for (i=1; i<=N;|1++, x+=h) Mntoch! U
line(x, yl, x-a, y2); MWHYCbI?




LLTpnxoBKa
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(X, Y,)

h

Y %

A

po=2"h p =Y2"N
T ON+1 ¥ N+
line( x1,/yl+hy, x1l+hx, yl+hy |);
line( x1, yl+2*hy||(x1+2*hx||yl+2*hy) ;
line( x1,|yl+3*hy||x1+3*hx||yl+3*hy) ;
) N N
)% l X l L}i

hx= (x2-x1)/ (N + 1.);
hy=(y2-yl) / (N + 1.);
x=x1+hx; y=yl +hy;
for (1=1; 1 <=N;
line( x1, v, x, v )

i++) |

X +=hx; y+=hy;

}
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3aaaHus

«4»: BBecTu ¢ KnaBMaTypbl YNCIIO FIMHUIN M MOCTPOUTL hUrypy:

«5»: BBecTu ¢ KnaBmaTypbl YNCIIO IMHNI U MOCTPOUTL hUrypy:

N
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3aaaHus

«4»: BBecTu ¢ KnaBMaTypbl YNCIIO NIMHUN LUTPUXOBKU U
nocTtpoutb urypy, 3anue Bce 0651acTv pasHbIM LLBETOM.

«5»: BBecTu ¢ KnaBMaTypbl YACNO OKPYXHOCTEN U NOCTPOUTDL
durypy, 3anmB Bce 06nacTu pasHbIM LBETOM.




[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 11. N'padpukn dbyHKUUN

(TonbKo ¢ 9 kKnacca)

© K.FO. lNonsikoe, 2006-2007
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MNocTpoeHue rpacpmkoB PyHKLUN

3agada: noctpouTb rpadmk PyHKUMKU v = 3 sin (x) Ha
uHTepBane ot 0 o 21r.

AHanus:
MakKCnmasnibHoOe 3HavueHune ymax =3 nMPENn x= n/2
MUHUMaANbHOE 3HaYeHne y . =-3 Npu x =3m/2

I'Ipo6nema: dyHKUUA 3a4aHa B MaTeMaTU4eCKOU
CUCTemMe KoopauHaT, CTPOUTb Ha[o0 Ha 3KpaHe,
yKa3biBas KOoOpAMHaTbl B MUKCENAX.
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[Mpeobpa3oBaHMe KoopauHaTt

MaTtemaTunyeckas JKpaHHaA cucrtema
cucTemMa KoopauHat KoopAuHaT (Nnukcenwm)

Y d
A (0,0) < —>

X (x,y) b y I j
(0,0) yI X ) (X,Y,)

\/

\/

K — macwra6 (anuna _
N306paxeHUs eAUHUYHOTO X =a + kx

oTpe3Kka Ha 3KpaHe) Y, = b - ky
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NMporpamma

const a = 50, b = 200, k = 50; /ZU
const float xmin = 0, xmax =2*M PI;

float x, vy, h = 0.01; _
_ y ' ~h — war usmeHeHus x J
int Xe, ye, w; w—anu aocum OX B
W = (xmax - xmin) *k; ny ensx J
o 1
line(a-10, b, a+w, b); 5p HaT |
line(a, 0, a, 2*b);
for (x=xmin; x<xmax; x+=h) |
{ obs13aTesIbHO
vy = 3*sin(x) ; #include <math.h>
xe = a + k*x; KOOpPAMHATbl TOYKU Ha
vye = b - k*y; 3KpaHe )

Y10 Nnnoxo?

putpixel (xe, ye, 12); 9
}
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Kak coeauHUTb TOUYKUN?

AnropuTm: Nporpamma: nepeMeHHas- J
Ecnu nepBasi Touka : : _%narc(1 unu 0)
. int first;
nepenTH B TOUKY
. HayanbHoe 3|-|aqe|-w|eJ
(x,,Y.) _ D—
MHauve first=1;

—OTPEe30K B TOMKYy for (x=xmin; x<xmax; x+=h)
(xa’ya) {

BbIOOp | if ( first ) {

BapuaHTa moveto (xe, ye);
noeucTeBun first=0;

}

'else lineto(xe, ye);

}
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3aaaHus

«4»: MocTtponTtb rpadmk »
pYHKUUM y = x° Ha
uHTepBane [-3,3].

«5»: NMocTpountb rpacumk
dyHKUMM (annunc)

2 2 Y
__|_y_:1
16 9 KJ

x"2/16 +




[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 12. lNpouenypsl

© K.FO. lNonsikos,
20079200
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[Mpouenypobl

3apaya: lNocTtpountb urypy:

9 Mo>XHO nu penTb n3BeCTHbIMUA MeTooamMu?

OcobeHHOCTL: Tpu noxoxue purypobil.
obLwee: pa3mepbl, yron noBopoTta
OTNNYNA: KOOPAUHATDbI, UBeT

9 CKonbKo KoopauHaT Hafo 3aaaTh?




[Mpouenypobl
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Mpouenypa — 3To BcnoMmoratesibHbIM anropuTMm,
KOTOpbIW NpeaHa3Ha4YeH AnS BbINOMHEHUS

HEeKOTOpPbIX AEUCTBU
[MpuMmeHeHuUe:

A
n.

* BbINOJSIHEHUE OAUHAKOBbLIX OENCTBUU B pa3HbIX
MecTax nporpamMmmbil

e pa3buBka nporpammbl (MUnu gpyron npoueanypbl)

Ha noa3agauuv an

NMoa3apayal

/l\

3aagava

BOCMPUATHUS

— v T

NMoa3apa4va2 NMoa3apayva3

/l\ /l\

1.1 1.3

2.1

2.3 3.1 3.3




[Mpouenypobl

NMopsaaok pa3padboTKku:
* BblOennTb OAMHAKOBOE UNnu noxoxee (mpu guaypbl)

°* HAUTU B HMX obOLee (pa3mepsbl, hopma, yron
noBopoTa) U OTNNYNA (KOoOpAUHaATLbI, LUBET)

* OTNINYMSA 3anncaTb B BUAe Hen3BeCTHbIX
nepeMeHHbIX, OHM OyayT napameTpamMu npoueaypbl

AMSI napameTp
(x, y-60) npouen@ bl J

" L
( TEelno

(x,y) 100 (x+100,y) | Ll,Be\TJ
d

KoopAauHaTt
} bl L

void — «nycTon» (HeKoTopble
neucTeuA)

void Tr( int x, int y, int c )
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[Mpouenypobl

cdpopmanbHbIe 1
napamMeTpbl

(x, y-60) void Tr( int x, int y, int c )
60 {

moveto (x, v )

lineto (x, y-60);
lineto ( x+100, y);
lineto (x, yv);
TENo NpolleAyphl- . ctfillstyle (1, c);
floodfill ( x+20, y-20, 15);

(x,y) 100 (x+100,y)

}

«®opmanbHbie NapamMeTpbi» MOryT U3MEHATbLCH,

3apaHee Hen3BeCTHbI (06003Ha4YalTCA UMeHaMM, Kak
nepemMeHHble).
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I porpamMma cdopmanbHble J7

napameTpbl
#include <conio.h>
#include <graphics.h>

60

void Tr( int x, int y, int c)

(100,100) {
100 } S
main () poienyp J*
{ d
initwindow (400, 300);
Bb,3OBb,1J Tr (100, 100, COLOR(0,0,255)) ;
npouep‘ypb) Tr (200, 100, COLOR(O,ZSS,O)) ’

Tr (200, 160, COLOR(255,0,0)) ;
getch() ;
closegraph() ;

} cdhakTnyeckme ]'

napameTpbil
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[Mpouenypobl

OcobeHHOCTM:
e 06bI4YHO Npoueaypbl PpacnonoXeHbl Bbille
OCHOBHOM NpoOrpamMmbil
* B 3arofioBKe npouenypbl nepeyncnaroTcs
chopmarnbHble napamMeTpbl, OHN 0OO03Ha4YaloTCA
MMEeHaMU, NOCKOSIbKY MOTYT MEHATbCH

void Tr( int x, int y, int c )

° NPU BbI30OBE Nnpoueaypbl B CKOOKax yKa3biBaloT
dakTnyeckme napameTpsbl (Yncna unu
apudpmMeTnyecKkme BbipaxXeHNA) B TOM e nopsagke

Tr ( 200, 100, COLOR(255,0,0)) ;

=/ vy e
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[Mpouenypobl

OcobeHHOCTHU:
° ANA Kaxporo cpopmaribHOro napameTpa B 3arosfioBke

npoueaypbl YKa3bIiBaOT €ro Tmn

void A ( int x, float y, char z ) { ... }

* BHYTpM Npoueaypbl NnapaMmeTpbl UCMNOSbL3YIOTCH TakK
Xe, KaK U nepeMeHHble

* B ripoueanype MOXHO 00 BbABNATL OOMNONHUTESIbHbIE
JNMOKaJibHbI€e NnepeMeHHble, OCTalibHbI€e npoueanypbl He

UMEeoT K HUM AOO0CTYHNAa
void A ( int x, float y, char z ) I

1 int a2, bbe = nokanbHbie J

345 : ~AI€PeMeHHbIe

4
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Kak nomMmeHATbL mMectamu?

3apgada: NOMeHATb
MecTaMu coaepxumoe
ABYX Yallek.

3agaya: NOMEeHATb MecTamMu cooepxXnmoe AByX AYeeK

NMNMamATI. X y
XX I 6 | "_ :
y ° '
Y = C; \>/ /
4|

9 Mo>xHO N obonTUCbL 6e3 c?
C
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[MapameTpbi-nepeMeHHbIe

3apadva: coCTaBUTb nNpoueaypy, Kotopas MeHseT
MecTaMM 3Ha4YeHNA ABYX NepPeMeHHbIX.

OcobeHHOCTU: HaAO0, YTOObI U3MEeHEeHUs, caenaHHbIe B
npouenype, Ctanm U3BeCTHbI Bbi3biBaloLwen

Mlvoid Swap ( int a, int b ) |
( 3Ta npoueaypa
_ paboTaeT C
int c; KONUsIMU
C = a; a = C; yMETpOB :
'} o
main ()
{
int x =1, y = 2; x=1, y=2 |
Swap ( x, v )
printf ( "x=%d, y=%d4d", x, y )
}
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[MapameTpbi-nepeMeHHbIe

void Swap ( int [&/a, int[&| b )
{

int c; napamMeTpbl MOryT
Cc = a; a =Db; b = c; N3MEeHATbLCHA

}

MpumeHeHUeE:

Takmum obpasom npouenypa (M pyHKUNA) MOXKeT
BO3BpaLlaTb HECKOJIbKO 3HA4YeHUN

3anpe|.|.|,eHHb|e BAPUNAHTbI BbI30OBa
Swap ( X, X): // umcia
Swap ( xXz, €2 ); // Brpaxenus
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3aaaHus

«4»: Ucnonb3ys npouenypbl, NOCTPOUTL urypy.

PaBHOCTOPOHHUMN TPEYrosfibHUK

A

& a 0,866-a

a

«5»: Ucnonb3ys npoueaypbl, NOCTPOUTL PUrypY.




[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 13. AHUMaUUA

© K.FO. lNonsikoe, 2007-2008
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AHUMauus

AHumauums (aHrn. animation) — oXXuBneHue
n300paxxeHUA Ha IKpaHe.

3apgava: BHYTpu cuHero kBagparta 400 Ha 400
NMUKCeneu crieBa Hanpaso ABUraeTcs
XenTtbin KBagpat 20 Ha 20 nukcenen. -
NMporpamma octaHaBNUBaeTCA, €CJ/IM HaXkaTa
Knasuwa Esc unu KkBagpart gowen Ao
rpaH1LUbl CUHEU obnacTu.

lNpobrnema: Kak n3o6pa3uTb nepemeLlleHne oobLEKTa Ha IKpaHe?

[MpuBA3Ka: cocTosiHMe OO6beKTa 3apaeTcs KoopauHatamu (X,y)

NMpyHUMN aHuMauum:

1. pucyem o6BLEeKT B Touke (X,y)
3a4epXXKa Ha HECKONMbKO MUSNTUCEKYHA
CTUpPaeM OOBLEKT
U3MeHsieM KoopauHaTthbl (X,y)
nepexoaum K wary 1

A
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Kak «nonmMmatb» HaxaTtume Knasuwiun?

kbhit () — pyHKUMA, onpepenseT, ObINIO NIU HaXXaTue Ha
(nobyro!) knaBuwy (0 — He ObIno, He 0 — GbINO).

Lf ( Kbhit() ) if ( kbhit() !=0) |
printf ("HaxaTra kxakass-ToO KjaBmma...");
else printf ("Her maxaTms...");
ge = ’

knasuwwu: 27 = Esc, 13 = Enter, 32 = npoben, ..
int Eij
—

if ( kbhit() ) {

printf ("HaxaTa kakassi—-ToO KkjaBmma...");

c = getch() ;
printf ("Koxm knaBmum %d", c);

}
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Kak BbINTKU U3 uukna?

9 Kak He gonycTuTb BbiXopn 3a rpaHuuly nonga?

~Ana kbhit () n getch() |

x + 20 < 400

#include <conio.h>
main ()
{ NoKa He BbILUN 3a FPaHnNLYy CUHEro KBap,paTaJ

while ( x + 20 < 400 )
{ eCcJin HaXxaTa KnaBuLia ... J

if ( kbhit() )
if ( getch() == 27 ) break;

c kogom 27 (Esc),
BbIUTU U3 LIUKINA

}
ecnu HamaTﬂ KfaBuLLA J

e
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NMpoueaypa (pucoBaHune n ctupaHue)

Unewn
(X, y) eOQHA Npoueaypa puUcyeT u
i cTupaer
.. *CTEpeTb = HapUCOBaTb LBETOM
¢doHa

(x+20, y+20)

*rpaHuuy t LUBET: XeNnTbiM °
OCHOBHOI pucyem, CUHUM I

void Draw( int x, int y, int color )

{ CrriowHas
setfillstyle (1, color); 3anvBeka UBeToM
——— coloz

bar (x, y, x+20, y+20) ; -
3anuTbIn ]

} ﬁp'moyronbl-l j
UK
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[MonHaa nporpamma

#include <conio.h>
#include <graphics.h>
void Draw ( int x, int y, int color )

{

} _
main () MenypaJ

{

int x, y;

initwindow (500, 500) ;
setfillstyle (1, COLOR(0,0,255));
bar (0, 0, 399, 399); yﬁ c¢oH ]

x=0;, y=240; J

/* aumMaums */ Ha4valibHbIEe
closegraph() ; KOopAuHaThbI
}
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Limkn aHumauunm

noka He BbILLINU U3
CUHero Ksagpara

while ( x + 20 < 400 ) I

{ BbIXOpA, NO J

if ( kbhit() ) ‘knagwwe Esc
if ( getch() == 27 ) break;

Draw ( x, y, COLOR(255,255,0) );

delay ( 20 ); kaem 20 Mc |

Draw ( x, y, COLOR(0,0,255) );
X ++;

}




3aaaHus
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«4»: 1Ba kBagpaTa ABUraloTCcs
B NPOTUBOMONOXHbIX
HanpaBreHNAX:

«S»: [1Ba KBagpaTa ABUraloTCs
B NPOTUBOMNONOXHbIX
HanpaBneHUsax u
OTTanKuBalTCA OT CTEHOK
CUHero KBagpara:




YnpaBneHue Knaguwlamm
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3apaya: XenTtbin KBagpaTt BHYTPU CUHEro KBsagpara
ynpaBnsieTca Knasuwamu-ctpenkamu. Kogbl KnaBuL:

BrneBo — 795
BnpaBo — 77

PelwleHue:

nonquTE)

Ko
- Knasuuu

if

BBEpX — 72 Esc — 27
BHU3 — 80
ecnu 6bino
[Tpobnema: Kak U3BMEeHATbL Hanpasnet HaxxaTue Ha
-—%——kbhit{}—] ( aBuuly, ...
code = getch (),
if (code == 27) break; BbIXOA MO Est
switch ( code ) { )
case 75: x --;, break;
case 77: x ++; break;
case 72: y --; break;
case 80: y ++;

}

nepemMeLleHune
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NMporpamma

void Draw (int x, int y, int color)
{
“npouenypa
}
main () -
{ OCHOBHOM
int x, y, code; u“&ﬂ\\__J
while ( 1) { obpaboTka
Draw(x, y, COLOR(255,255,0)) ;| HaXaTus Ha
delay (20) ; _ Khasully
Draw(x, y, COLOR(0,0,255));

if ( kbhit() ) {
o 9 Y10 nnoxo?
}

= 2,

Kak yopaTtb muraHue?
|




3aaaHus
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«4»: KsagpaTt gBuraercsa npm
Ha)xaTUWN CTPEenoK, 0AqHaKo
He MOXeT BbIUTU 3a

rpaHNuUbl CUHEero KBagparta.

«5»: KBagpaTt HenpepbIBHO
ABUraeTcs, Npu HaxaTum
CTPerioKk MeHsleT
HanpaBrieHue U
OTTankuBaeTcs OT CTEeHOK
CUHero KBagpara:
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BpaweHue (ana 8-11 knacca)

3apaya: n3oopasntb moaernb BpalleHUs 3eMnn BOKpyr
ConHua.

[Mpobnema: aoBMXeHMe No OKPYXHOCTU, KaK UBMEHATb
KoopAWHaTbI?

PeweHune: ucnonb3oBaTb B KayecTBe He3aBUCUMOU
nepeMeHHOU (MeHATb B LUKIe) yrosi noBopoTa a

x=x,t L-cos(a)

y=y,— L-sin(a)




Mpoueaypa
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LBEeT: XXenTbIn —
pucyem,
4 n

void Draw( int x, int y, int color )

{ nOCTOﬂHHaHJ
S
const int r = 10;

setcolor ( color );
circle ( x, y, ¢ );

}

‘Jfgmyc3emnuj

yCTaHOBUINM AJ

LuBeT NMMHUNU

@
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KoHCTaHTbI n nepemMeHHbIe

#include <math.h> // MaTeMaTuueckue GYHKIUM

void Draw ( int x, int y, int color )

{

}
main ()

{

const int

rSun = 60, // pammyc ConHua
L = 150, // pammuyc op6bmuTm 3emnn
x0 = 200, // xoopmuHaTi uUeHTpa ConHIA
y0 = 200;
int X, VY, // xoopamMHaTH 3eMIu
code; // Kom HaxaToOM KJIaBMIM
float a, ha; // yron momBopoTa, mwar

initwindow( 500, 500 ) ;




OCHOBHOM LUUKN

pucyem CornHue:
OGenbIn KOHTYP,

circle ( x0, yO, rSun );

xXenrtas NBKa

setfillstyle(1l, COLOR(255,255,0)) ;
floodfill (x0, yO, COLOR(255,255,255));

a=0; //
ha = M PI/180; //

HadvaJILHENM YyI'OJ
mar 1° sa 20 mc

while (1) {
X =

delay (20);
Draw(x, y, 0);
if ( kbhit() )

if ( 27
a + ha;

a =
}
‘cIosegraph() ;

x0 + L*cos(a);
y = y0 - L*sin(a);
Draw (x, y, COLOR(0,255,255) );

HOBbI€e
KoopAauHaTt \

BbiXoA4 no I

xaem 20 l

getch() ) break;

NOBOPOT Ha l
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o #include<math.h> // sin, cos, M PI
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«4»: N306pa3utbL mopensb
ConHua c agBymA
nrnaHeTamMmm, KoTopblie
BpalyaloTcs B
NPOTUBOMNOSIOXHbIE
CTOPOHbI:

«5»: U3o06pa3uTb moaenb

cuctembl ConHue-3emMns-
JlyHa:




[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 14. ®yHKUUN

© K.FO. lNonsikos,
20079200
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PYyHKUUU

q)yHKLI,VIFI — 3TO BCNOMOraTesnbHbIU aJriropuTm

(noanporpamma), pesynsTatomMm paboTbl KOTOPOro
SIBNISIeTCA HeKoTopoe 3HayYeHue.

Mpumepbl:
° BblYNCNIEHUe mMoayns mena/;
* pacyeT 3HaA4YE€HUU MO CNOXHbIM (popmMynam
* OTBET Ha BONpPOC (NpoCcToe YUCIIO UMK HET?)

3auem?

e AnAa BbiNnosiIHeHNUA O ANMHAKOBbLIX pac4eToB B
Pa3JIN4YHbLIX MeCTaX nporpamMmmMbl

e ANIA cO3AaHUA obLeaOoCTYNHbIX OMbnunoTek

byHKLUAN
ﬁB yeM OTNiM4mMe oT npouenyp?
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PYyHKUUU

3apava: coctaBuTb PYHKLUMUIO, KOTOpasi BbIYUCHAET
Hanbonbluee U3 ABYX 3Ha4YEeHUN, U NPUBECTMU
npMmMmep ee UCNOJSIb30BaHUS

DYyHKUMA: |
e doopManbHbI J
pesynerarta € napameTpbl
return - BepHYTb
int|Max ( int a, int b ) pe3ynbLrart
{ -~ yHKuMM

if (a > b )| return a|;

else return b ;




PYyHKUUU
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OcobeHHOCTMH:
e B Ha4arne 3arofioBKka CTaBUTCH TUN pe3yrnbraTta

int| Max ( int a, int b ) |

e choopmanbHble NapamMeTpbl ONUCbLIBAIOTCSH TaK Xe, Kak
U Ans npoueanyp

float gqg (|int a, float x, char c )|

* MOXHO UCNOJIb30BaTb NapamMeTpbli-NnepemMeHHbIe

int Vasya (int | &ja, int &b )

* hbyHKUUN 06bIYHO pacnonararoTcs 40 OCHOBHOW
nporpamMmmbi
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PYyHKUUU

OcobeHHOoCTMH:

* MOXXHO OOBLABNATbL U UCMONb30BaTh JIOKallbHble
nepemMeHHble

float qq ( int a, int b)
{
float x, y;,

nokanbHble
} nepemMeHHbIe

JlokanbHble NnepeMeHHble HeAOCTYNHbI B
OCHOBHOW NporpamMmme v Apyrux npoueaypax u

dyHKUMAX.




[Mporpamma
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int Max ( int a, int b )

{ dopmanbHbIe

T napamMeTpbl
}
main ()

dakTnyeckue

{ napamMeTpbl
int a, b, c;

printf ( "BeemguTe gBa umcia\n" ) ;
scanf ( "%$d%d", &a, &b ) ; BbI30OB J

c = Max (a, b); “PYHKUMU

printf ( "Hambosmemee umcno %d", c );
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3aaaHus

«4»: CoctaBnTb (hyHKLUIO, KOTOpaAA onpeaensier Cymmy

Bcex yucen ot 1 ao N v npuBecTn npumep ee
UCMOSIb30BaHMA.

Mpumep:
BBenourTe 4YmMCIIO:
100

cymMmMa umcesnt or 1 mo 100 = 5050

«5»: CocTtaBnTb PYHKLMIO, KOTOpasA onpeaenser,
CKOJbKO 3epeH nonpocun nonoXxuTtb Ha N-yro
KNneTKy nsoopertarenb waxmat (Ha 1-y1o — 1 3epHo,
Ha 2-y10 — 2 3epHa, Ha 3-10 — 4 3epHa, ...)

NMpumep:
BeBegnTe HOMEp KIJIETKMU:
28

Ha 28-om knerxke 134217728 BepeH.
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3apaHuga (BapuaHT 2 gna 9-11 knacca)

«4»: CoctaBuTb PYHKUMIO, KOTOpasa onpepensieT

HanbonbLnn OooLWNN genutTenb ABYX HaTypanbHbIX U

npuBECTU NpUMep ee NCNOoNIb30BaHUA.
NMpumep:

BBenguTe pgBa 4umMcla:
14 21

HON (14,21)=7

«5»: CocTtaBUTb PYHKLMIO, KOTOpas BbluUcnsaeT (PyHKLUIO
CUHYC KaK cymmy psiga (c TouHocTbio 0.001)

Sin x3+x5 x' + I |
X=X— — B naHax!
35 7 X B paanaua

NMpumep:
BeEenuTe yros1 B rpagycax:
45

sin (45) 0.707
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JIlornyeckune pyHKUUMU

3apgadva: coctaBuTb (PYHKLUMIO, KOTOpas onpeaensietT, BepHO
NN, YTO 3a4aHHOE YNCNo — NpocCToe.

OcobeHHOCTM:
* OTBET — JIorn4yeckoe 3HavyeHue: «ga» (1) nnu «Het» (0)

e pe3ynbraT PYHKLUNN MOXHO UCMONMb30BaTb Kak
FIOrM4YecKyro BefiM4uHy B ycrnoBusix (i£, while)

ANropnTtMm: cHMTaemM YUCIo aenvuTterien B UHTepBare oT 2 Ao
N-1, ecnv OHO He paBHO HYJIO — YUCIIO COCTaBHOe.

count = 0;
for (i=2; i<N; i++)
if (N $ i == 0) count ++;

if ( count == 0 )
// umcno N mpocToe} eKaK yny4qywuTb?

else // umcno N cocTaBHOEe
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PYHKUUA: NPOCTOE YUCIIO UNU HeT

int Prime ( int N )
{ nepebop TONMbKO ,u,o«/WJ
L
int count = 0, 1i;
for (i=2; 1i*1i<=N; 1i++)
if (N $ 1 == 0) count ++;
return (count == 0);
}

I
if (count == 0) return 1;
else return 0;
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JIlornyeckune pyHKUUMU

#include <stdio.h>

int Prime ( int N ) |

{ Cb)\H Kuus J

}
main ()
{
int N;
printf ( "Beegure wnenoe umciao\n" ) ;
scanf ( "%d", &N);
if ((Prime(N) |)
printf ("%d - npocToe umcno", N);
else printf ("3%d - cocraBHoOe umcno", N);
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3aaaHus

«4»: CoctaBnTb (hyHKLUIO, KOTOpaAA onpeaensietT, BepHO
NN, YTO cyMMma ero uudp — YeTHOE YMUCHO.

Mpumep:
BBenouTe d4UMCIJO: BeenouTe 4UMCIO:
136 245

CymMa umop uveTHasi. CymMma umudp HeueTHasI.

«5»: CoctaBuTb PYyHKLUIO, KOTOpaA onpeaensietT, BepHO
NN, YTO B 3agaHHOM 4ucrne Bce UMdpbl CTOAT NO

BO3pacCcTaHUIO.
NMpumep:

BBengurTe 4umMcClyo: BBeanTe dYMCIO:
258 528

BepHO. HeBepHO.



[lporpammMmupoBaHue
Ha A3blKe CwH

Tema 15. Cny4vyanHble yncna

© K.FO. lNonsikoe, 2007-2008



Cny4yauHble Yncna
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Cny4yauHble ABnNeHus: Besae...
*OpocaHne MOHeTbI («open» Nnu «peLuKa»)
*rnageHue cHera
*OpOYHOBCKOE ABUXEeHue
*riomexu npu teneoHHON CBA3MU
*lIyM paanoacpumpa
CrnyyauHble Yyucra — 3To Takasa nocriegoBaTefibHOCTb

yucen, ANs KOTOpoW HeBO3MOXHO npeackasaTb
cnepylollee gaxe 3Hasi Bce npeablayluue.

[lpobnema: Kak NONy4nTb Ha KOMNbLOTEpPE?

BO3MOXHble pelleHUs:
*CMNONb30BaTb BHELWWHUN UCTOYHUK LULYMOBbIX MOMEX
*C NOMOLLLIO MaTeMaTUYEeCKUX NpeodpasoBaHnm



[NlceBpocny4vyauHble Yucna
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NceBpocny4yanHblie YUucra — 3TO Takasa nocneaoBaTesibHOCTb
yucersn, KoTtopasa obnagaeT CBOUCTBaAMM CllydanmHbIX YMcern,
HO KaXxaoe crneaytoliee YUCro BbIYUCNAETCA NO 3a4aHHOM

dopmyne.

a, c, m - uenble
NMpumepbl: J

Jucna
1. Cny4auHble yesibie uncna [0,m) (MMHEeUHbIN
K0|-|rpy3|-|T|-|bw| &IIZETOA)

2% |

x =(16807-x , +12345) mod 1073741823

+¢) mod m

: \
NPOCTOE YNCFIO | OCTaToK OT AeneHuns |

2. Cny4yauHble seuwjecmeeHHble yncna [0,1]
X, = {(Tc_l_xn—l)k} ApOOHaA 4yacTb J

____—91Ucna
NuTepartypa: Hanpumep,Ak,;/J
O. KHyT, UckyccTBO n%orpaMMMpOBava ana 3BM, T1.2.
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PacnpeaeneHue cny4YyamHbIX Yucen

Mopaenb: CHeXXUHKU NagaloT Ha OTpe30K [a,b]

pacnpepneneHue
paBHOMepHoOe HepaBHOMepHoOe
a b a b

QCKOHI:KO MOXeT ObITb pa3HbIX pacnpeneneHnn?
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PacnpeaeneHue cny4YyamHbIX Yucen

OcobeHHOCTU:

* pacnpepgenieHne — 3To XxapakTepucTuKka Bcemn
nocrnenoBaTefibHOCTU, @ He O4HOro Yymncna

* paBHOMEpPHOe pacnpegeneHvue ogHO, KOMMNbOTEPHbIE AaTUYUKK
(nceBpoO)cny4yamHbIX Ynucersn galoT paBHOMeEpHoOe
pacnpeneneHue

* HepaBHOMEPHbLIX — MHOTIO
* N060e HepaBHOMEPHOE MOXXHO NMOSTYy4YUTb C MOMOLLbIO

paBHOMEpPHOro
a b i a b g
_ X TX, x +x,+0 +x
X = x =4 2 12
2 12

x,,X,,l paBHOMepHoe
pacnpepnenexune
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[eHepaTOp cny4YanHbIX Ymucen B Cu

#include <stdlib.h> // cinydamHile umcia

RAND MAX — makcumanbHoe criydanHoe uerioe Yucrio
(o6b1yHO RAND MAX = 32767)

rand () - cny4yauHoe uesioe YNCno B UHTepBane
[0,RAND MAX]

int x, y;
x = rand(); // nepBoe umcmo [0,RAND MAX]
y = rand(); // yxe mpyroe umcino

srand (N) — yctaHOBUTb Ha4yarnbHoOe 3Ha4YeHue
nocnenoBaTesibHOCTU cny4vyanHbix Yncen N:

srand ( 345 ); // maumeMm c 345
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Llenble yncna B 3agaHHOM UHTepBare

Llenble yncna B uHTepBane [0,N-1]:

int random(int N) {
return rand()% N;

}
NMpumepbl:

x = random (100); // wmuTrepBan [0,99]
X = random (z); // mnaTepBan [0,z-1]

Llenble yucna B nHTepBane [a,b]:

X = random (z ) +a; // nHTepBRan [a,z-1l+a]
random (b-a+1) +a; // uunrepran [a,b]

X
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[eHepaTOp cny4YanHbIX Ymucen B Cu

BellecTBeHHbIe Yucna B MHTepBane [0,1]

float x: [O,RAND_MAX]MJ

x = l.*rand() / RAND MAX; // wmurepean [0,1]

BellecTBeHHbIe Yyncna B uHTepBane [0, z]
x = l.*z*rand () / RAND MAX;

BellecTBeHHblIe Yyucna B MHTepBane [a, z+a]
x = l.*z*rand() / RAND MAX + a;

BellecTBeHHbIe Yucna B MHTepBane [a,b]
x = 1l.*(b-a)*rand() / RAND MAX + a;
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Cny4yauHble Yncna

=)

3apava: 3anosiHUTb NMPAMOYroSibHUK
400 Ha 300 nukcenen paBHOMEpPHO
TOYKaMu Cny4YamHoro uBeTta

Kak nony4yuntb criy4yavHble KOOPAUHATbI TOYKN?
x = random ( 400 ) ;
y = random ( 300 ) ;

Kak nobutbca paBHOMeEpPHOCTU?

obecneynBaeTcAa aBTOMaTUYECKN NPWU
MCNONb30BaHUMU
PYHKUUN random

Kak nonyuynTb cny4yavHbin uBeT?
R =random( 256 ) ; G=random

—COEOR (R, G, B) ]
B =random( 256 ) ;
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NMporpamma

#include <graphics.h> doyHKUuna ansa
nony4veHus

criyqyaunHoro 4ymcna ot 0

#include <stdlib.h> NA—

int random(int N) {
return rand() % N;

#include <conio.h>

}

main ()
{
int x, y, R, G, B;
initwindow ( 500, 500 ) ;
// umks mo HaxaTmss Ha Esc
closegraph() ;

}
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OCHOBHOM LUUKN

OeCKOHeYHbIN
UUKN27??
while (1 ) { E

if ( kbhit() )
if ( 27 == getch() ) break;

x = random(400); cny4anHble J

y = random(300) ; KOooOpAMHaTLI

R = random(256) ;

G = random(256) ; YuaHBLIN LBeT J
B = random(256) ;

putpixel ( x, y, COLOR(R,G,B)) ;
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3aaaHus

«4»: BBecTu c KnaesmaTtypbl Beequne x1, vi, x2, v2
100 100
KoopAWHaTbIl YrnoB 300 200
NpsAAMOYrofibH1Ka u (100,100)

3anosfiHUTb ero TouKamu
CcrlydauvHoro uBerTa.

(300,200)

«5»: 3anonHUTb TPeyronbHUK
TOYKamMu Criy4amHoro uBeTta
(paBHOMEpPHO UnNu
HepaBHOMEPHO).

lNoockaska: BO3bMUTE
paBHOOEeApPEHHbIN
TpeyronbHUK ¢ yrnom 45°
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KoHen dpunbma




