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BBepeHune. OcobeHHOCTU NporpamMmmMupoBaHUs
«nog Windows»

MNpunoxeHne
Windows

OnepaunoHHasa cuctema Windows

NHTepdenc c rpaduyeckumm YnpaBngawowme aneMeHTbl
ycTponcrsamm MHTepdenca Nonb3oBaTens

Aapo

[panBepbl yCTPONCTB

YcTponciea

YnpaBerneHne TexHUYeckuMn cpeactesamum  ocywlectenaetrcd 4yepes API
( ) — HAbOP N3 HECKOMBbKNX ThICAY PYHKLMNA,
BbIMOSTHAKOWMX BCE CUCTEMHO-3aBUCHMMble OEUCTBUA, TakMe Kak Bblaene-

HUEe NnNaMAaTn, BbiIBOO HA 3KPaH 1 T.A4. 0



" JEE
[MpnHUUN COOLITUNHOrO ynpasrneHus

lMpunoxeHue (B OTNM4YMe OT nNporpammbl) — Habop nognporpamm,
Bbl3bIBAEMbIX MPU HACTYMNNEHNUN HEKOTOPOro cobbIimusi, KOTOPbIM CYNTAETCS
noboe N3MeHEHNE B CUCTEME, Kacatloeeca AaHHOIo NPUIOXEHUS.

KG)K,EI,OMy NPUITOXKEHUIKO Ha 3KpaHe COOTBETCTBYET OKHO.

KHonka cBepTbiBaHUS
OKHa
KHonka
3aKpbITNA
MPUNOXeHUS

[Mukrorpamma 3aronoBok
CUCTEMHOTO

MEHIO

Beenute yucno x = forosn - KHonka
NONHO3KPAHHOTO

pexuma

Bemog -

KHonku

Paboyasa 30Ha OKkHa Pamka

OKHO — CaMOCTOATENMbHO CYLUECTBYIOLWMA ODOBLEKT, NapaMeTpbl KOTOPOro
XPaHATCA B cneuunanbHOW CTPYKTYpe OaHHbIX, a NoBeAEeHME onpeaenseTcs
obpaboTymnkamm coobLLEHNN, COCTaBNALLNMN OKOHHYO (OYHKUUIO.



"
CTpyKTypa npunoxeHus

MuHnmaneHo noboe npunoxeHne Windows cocTouT 13 ABYX YacTem:
OCHOBHOU ripozgpamMmbl U OKOHHOU (byHKUUU.

[MpunoxeHwue
Windows

MHuumanmanpoBaTb
npunoXxeHue

OcHoBHa“a
nporpamvma

Co3gaTb OKHO

Linkn
obpaboTK

coobLleHn

OKoHHas
dYHKUNA

Windows
Ovepefb CoobuweHuns
NPUIOXKEHNS
OKHO
NPUIOXKEHUS

MNosBMBLUMECSA B 0Mepeaun coobLLeHns BbiIonpatoTca LIMKNomMm obpaboTku
coobLieHnn n nepepatotca yeped Windows cCOOTBETCTBYIOLLIEN OKOHHOM
dOYHKUMN NPUSTOXKEHUSL.

[nsa BbInonHeHUs gencTeumm obpaboTunkm coobuieHnin obpaliatoTces K

doyHKumnam API.



" JEE
OG6paboTka coobLeHna oT KnaBmaTypbl

[MpunoxeHne Windows
Windows
WM_CHAR
OcHoBHas
nporpamma Haxatue
Ouepeab [paiBep Knasntin
e % NPUNOXeHUs KnaBuaTypbl
o6pa60ka
coobLeHn >
OKoHHas ]
hyHKUMS Opaneep OKHO
aucnnes NPUNOXeHUs




" A
3aBepLueHne NpuUrioXXeHus

[NMpunoxeHue Windows
Windows

OcHoBHag
nporpavMma

Ouepenb
Ly npmnoieimg H
0bpaboTKK

cooBLLEHNN

WM_QUIT

OKoOHHaZga

PYHKUMA Hpaneep OKHO
\ ancnnes NPUNOXEHUS|

WM_DESTROY
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" JE—
8.1 CobbiTua Delphi n nx o6padotTumnkm

Ob6paboTtumkn coobuieHnn Windows npeagycmoTpeHbl y 0O6bLEKTOB Kracca
TForm 1 knaccoB ynpasnslowmx KOMMNOHEHTOB, TakKUX KakK KHOMKW,
penakTopbl U T. M.

ObpaboTka BbINOSTHAETCS crneayrowmm obpasom:

1. B cucteme nponcxoauTt cobbiTne, Hanpumep, nonb3oBaTernb nepe-
OBUHYN MbllUb UKW HaXarn Ha KnasuLly KnaBuaTtypbl, B pe3ynbraTe
reHepupyeTcst coodLleHne 06 3ToM cobbITUN —

2. CoobweHne Windows anucnetympyeTca KOHKPETHOMY MPUNOXKEHUIO.

3. B npunoxeHnu cooblueHne nepegaeTca akTUBHOMY KOMMOHEHTY
(OKHY UnNu ynpaensowemMy aremMeHTy).

4. MeTtog ob6paboTku coobeHuns Windows KOMNOHEHTa MHULMNPYET
3apaHee NpeayCcMOTPEHHbIe

5. Ecnn B npunoXxeHnn npegycMoTpeH COOTBETCTBYOLLNK 00paboTymK

cobbITns Delphi, TO OH BbI3bIBAETCSH, ECIMN HET — TO NPOAOITKAETCS
obpaboTka coobiieHnsa Windows.



" J———
Co6bIiTus Delphi

ObpaboTumkun coobLyeHnn Windows, BCTPOEHHbIE B KflTaCCbl KOMMNOHEHTOB
VCL, numummnpytot MHOXecTBo coobiTun Delphi.

Hanpumep, obpabotunk cobbitus knasmatypel WM _CHAR knacca TForm
nHMuMnpyeT Tpu codbbiTna Delphi.

CooOLeHue
Windows

OnpeaeneH O6paboTumk coobieHnsa Windows WM_CHAR
AN knacca

CoObIiTHe
Delphi

MoryT onpe-

O6paboTunk O6paboTtumk Ob6paboTunk
AENATECA Npnt cobbITUS cobbITUS cobbITUS
paspadoTke KeyDown KeyUp KeyPressed

NnPMNNoOXXeHunA



OO6paboTuukm cobbiTnm Delphi

[Ona kaxgoro obpabotymka cobbITUM NPeayCMOTPEH 3arosfioBOK U
ornpenerieHbIn CNUCOK nepeaaBaeMbiX eMy MNapamMeTpoB.

{ Umsa KoMnoHeHTa } { Umsa cobbiTua Delphi

a) procedure TForml.Form (Sender :TObject) ;
[TapameTp Sender — oTnpaBuTenb (MHULMATOP COOLITUSA).

0) procedure TForml.Editl (Sender: TObject;
var Key: Char);

[TapameTp Key - cumBon ANSI.

B) procedure TForml.Editl (Sender: TObject;
var Key: Word; Shift: TShiftState);
[MapameTpbl: Key — BUpPTyarnbHbI KOA, Shift — ynpaenswouwme Knas.

r) procedure TForml.Editl (Sender: TObject;

var Key: Word; Shift: TShiftState);
10



" J—
8.2 Knacc ¢popmbl TForm

OCHOBHOE OKHO NPUNOXeHUsa cTpouTca Ha 6ase knacca TForm.

[1pn Bxoae B Delphi npegoctaBnsaeTca 3arotoBka npuioXXeHns, Kotopas
«yMeeT» (coaepXuT onpenerieHHbie 00pabdboTyunkmM coodLLEeHNI
Windows) BbINONHATL CTaHOapTHble AENCTBUS.

Caption — 3arofioBoK OkHa (No ymonyanuto Form1);

FormStyle — Bna gopMbl(0bbIYHOE, pOOAUTENBLCKOE, AOYEPHEE,
HernepekpbIBaeMoe);

Width, Height, Top, Left — pa3mepbl U MECTOMOSOXEHUNE;

Color — UBET QOHa;

TForm
Font — XapaKkTepuUCTUKU WLPpUJTAa; %
Cursor — (popmMa Kypcopa MbIlLN U T. 4. =ET
Show — nokasaTb; MLl
Hide — cnipaTtaThb; O6paboTumnku
Close — 3aKpblITh; coObITUN

ShowModal — nokasaTb B MOA4asribHOM pexume U T. 4. 1



" A
Cob6biTna Delphi, obpabaTbiBaeMble 00beKTamu
knacca TForm

a) Apu usMeHeHUU cocmosiHuUsi opmMbl:

OnCreate — B Ha4anbHOM cTagmMn co3gaHnsa PopMbl - NCNONb3YeTCs Npu
HeobxoaMMOCTU 3a4aHns NnapamMeTpoB (LLBET UMK pasmep);

OnActivate — npu nonyyeHnn doopmon gookyca Beoga (OKHO CTaHOBUTCS
aKTUBHbIM U EMY afpecyeTcsl BECb BBO[ C KIlaBMaTtyphbl);

OnShow — korga dpopma (OKHO) CTaHOBUTCA BUONMOM;
OnPaint — npn HeobxoanMocCTn HapucoBaTb UMM NepepucoBaTb POPMY;
OnResize - npn nameHeHnn pasmepoB PoOpMbl Ha IKPaAHE;

OnDeactivate — npun notepe dpopmon pokyca BBoga (OKHO CTAHOBUTCS
HEeaKTUBHbIM);

OnHide — npu yganeHun gopmbl ¢ 3KkpaHa (OKHO CTaHOBUTCA HEBUOANUMbIM);

OnCloseQuery — npu nonbITKe 3akpbiTb POPMY - 0ObIYHO UCMONb3yeTcs AN
CO3[aHuNs 3anpoca-noaTBeEPKAEHNA HEOOXOANMOCTUN 3aKPbITUSI OKHA;

OnClose — npu 3akpbITUN OPMbI;

OnDestroy — npu yHUYTOXEHUN OPMBbI;
12



" JEE
Cob6biTua Delphi pnsa knacca TForm (2)

6) om Kknasuamypsbi U MbIWU:

OnKeyPressed — npu Haxatum KnaBuLl, KOTOPbIM COOTBETCTBYET KOA
ANSI;

OnKeyDown, OnKeyUp — npu HaxxaTumn n otnyckaHum nobbix knasuul;
OnClick, OnDbIClick — npn o6bl4HOM ¥ ABOMHOM HaXaTuu KnaBuLl MbILLW;
OnMouseMove — npu nepemMeeHn MbllLK (MHOIOKPaTHO);

OnMouseDown, OnMouseUp — npu HaXkxatum 1 OTMNyCKaHUW KIiaBuLL
MbILLW;

8) npu nepemackKkusaHuu ob6bLekma MbIWbHO:
OnDragDrop — B MOMEHT onyckaHuna obbekTa Ha doopmy;

OnDragOver — B npouecce nepetackmpaHnsa obbekta Hag dopmMon
(MHOrokpartHo);

2) opyaue:
OnHelp — npu BbI30BE NOACKA3KY;

OnChange — npu nameHeHnn coaepXMMoro KOMMOHEHT. i



" JEE
8.3 OCHOBHbIe BU3yasribHble KOMMNOHEHTbI U
cpeacTBa Bu3lyanusauum cooobeHumn
nonb3oBaTernto

1. Memka (knacc TLabel)

MeTKa — OKHO C TEKCTOM U MOXET UCMonb3oBaTbCAa AN PpopMMpPOBaAHUA Ha
OpMe HEKOTOPbIX HAANMUCEN UMK NOAMNUCEN.
Pop P Labell

Caption — 3aronoBok — TEKCT, BbIBOAUMbIA B OKHE KOMIMOHEHTA.
Name — nms KOMNoHeHTa B nporpamMme.
Visible — onpegenaet BMAMMOCTb KOMMOHEHTA.

Alignment — onpegensiet cnocob BblipaBHMBAHUS TEKCTA B OKHE
KoMroHeHTa: taCenter - no ueHTpy; taLeftJustify - no nesomn rpaHuue;
taRightJustify - no npaBon rpaHuue.

Font — onpenenseT wpndT TEKCTa.
Color — onpegensieT uBeta Tekcta U OHa B OKHE.
WordWrap — onpeaensert, pa3duBatb UK HET TEKCT Ha CTPOKW.

Transparent — onpenensieT, BUAEH N1 PUCYHOK dOHa Yepes OKHO.
14



- OWHOHGHTH (2)

2. CmpoyHbIU pedakmop (knacc TEdit)

KoMnoHeHT npeacTtaBnsietr cobon OKHO, OObIYHO BbIAENEHHOE LIBETOM,
KOTOpOEe MOXET MUCMosb3oBaTbCH, Hanpumep, Ang opraHM3aumm Beoga
NHopmauun.

I Edit
Text — cTpoka TekcrTa.

ReadOnly — onpegenset BO3MOXHOCTb BBOAa MHJOpMaLMN B OKHO.
Name — nvs KoMnoHeHTa B nporpamme.

Visible — onpegensaer BUAMMOCTb KOMIMOHEHTA.

Enable — oocTynHOCTb KOMMNOHEHTA.

Clear — ounctka nons Text.
SetFocus — yctaHoBKka cbokyca BBoaa.

OnKeyPressed — HaxaTue andaBuUTHO-LUNPOBOW KIiaBULLIN.

15



- OWHOHGHTH (3)

3. KHonka

KoMNoOHEHT npeacTtaBnsaeT cobon OKHO, B KOTOPOM pa3MeLllaeTcsa Ha3BaHne
KHOMKW. Micnonb3yeTtca aAns MHUUUMPOBaHUSA Kakux-nmmbdo eNCTBUMN.

Caption - Ha3BaHWe KHOMKW.

Name — nmsi KOMNOHEHTa B NporpamMme.
Visible — onpenenaet BuaMMoOCTb KOMMOHEHTA.
Enable — foCcTynHOCTbL KOMMOHEHTA.

Default — onpegensert, reHepupyetcsa nm cobbite OnClick ansa gaHHoOW
KHOMKM Mpu HaxkaTuu knasuwun Enter.

Cancel — aHanornyHo, Ho Anga kKnasuwn Esc.

ButtonT

OnClick — «LWen4ok» MbILLKON B 30HE KOMIMOHEHTA.

SetFocus — yctaHoBKa pokyca BBoAa.

16



Cpenctea BU3yanusauum coooLleHumn

nonb30BaTesiko
1 MeTtoa MessageBox (knacc TApplication)

function MessageBox (Text, Caption: PChar;
Flags:Longint=MB OK) :Integer;

Npumep:
Application.MessageBox ('Crpoka nycra',

'"Error' ,mb OKk) ;

BoaBpallaeTt kog oTBETA.
2 dyHkuma MessageDlg

function MessageDlg(const Msg: string;

D1gType: TMsgDlgType;
Buttons: TMsgDlgButtons;
HelpCtx: Longint) : Word;

Npumep:
MessageDlg('llone nycTo' , mtError,
[mbOk],0) ;

Crpoka nycta

ey
B

X B
OK I




" A
BbluncneHune KBagparta 3agaHHOro ymcna

EBeeglre HHC

-
|
F.EaopaT quc;x? paEEH)
I
N\
>

TForm TBevel

Form1:

Name:=MainForm,;
Caption:='Bo3BeneHune B kBagparT',
Label1:

Name:='InputLabel’;
Caption:='Beegute 4ncno’;
Label2:

Name:=OutPutLabel,
Caption:='KBagpaT umucna paBeH:';
Edit1:

Name:=InputEdit;

y

TEdit TLabel TButton
Edit2:
Name:=OutPutEdit;
Enable:=false;
ReadOnly:=true;
Button1:
Name:=NextButton;
Caption:='CnegytoLee’;
Button2:
Name:=ExitButton;
Caption:='Bbixoa’;

18



" EES———

dopmbl MHTEpdenca

7-f Bossepenwe uncna B KBagpar

=101 x| =101 x|

Beeaure sHaveHWe: Creayiowee Beeaure sHaueHue: Creayiowee

7 Bossepenwe uncna B KBagpar

| SO

Boixog

Beixog |

KBaIlDaT BEEAEHHOMD YMCNa PABEH:

|4439

eror |

Q BBEeAEHHaRA CTPOKA COAEPMUT NULHME CUMBONbI.

19



" A
Onarpamma cocTosHun nHtepdeunca

-

HopManbHOe COCTOSIHME \

3anyck ripunoxeHuns/

NHny
NCXOOHO

anma3ayund
ro COCTOFII-}I/IF!

Bo

Haxxatne kHonkn Cnegyouwlee
CCTaHOBIIEHWE UCXO4HOIO COCTOSHUS

HaxkaTue knaesuwu Enter
[3Ha4yeHWe gonycTumol/

HaxaTune KHOMH

\.

Beoa

3HayYeH MFIJ LpesyanaT

—®

] BbluMcrieHne ( BbiBoa J
a

m OK/

BoaBpaTt B comwe
BBOJa

Ha)kaTtne knasuwun Enter Ha)kaTtne kHonn Beixon/
[BHa4eHne HegonycTumol/ 3aBeplieHut paboThbl

ObpaboTKka oW nbKM

‘Coo6|.u,eH|/|eJ

00 owndbke
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"
OO0beKkTHaa gekomno3numsa (amarpamma
00BbEKTOB)

AKX THEH3HPOBATE ,1_
["nmaeHOE OKHO
IIPIIIO0 SKeHIA

AKTHEHZHPOEAQTE

CooblieHue
06 oLLMbKE




" A
OnpepneneHve obpabaTbiBaeMbIX COObITUM MO
AnarpamMmme COCTOSHUUN UHTepdenca

C4
C2
C1 3HayeHune 4onycTumo
(] " Bsoa )[ Y ]( BbiBoA ] C3 °
3HayeHus J LpesyanaTaJ @
.
C2
C5 [BHaueHune
HeA0nyCTUMO]

CoobweHune
06 ownbke

C1 — aktmBauua dopmbl;

C2 — BBoa Enter;

C3 — HaXkaTune KHonkn Bbixona;

C4 — HaxaTtne kHonku Cneaytollee;

C5 — HaxxaTue kHonkn OK
22



"
[Ovarpamma KnaccoB NPUNoXeHUs

TBevel

TForm

T

TMainForm

TButton

TEdit

Bevel1: TBevel

InputEdit, OutputEdit: TEdit
InputLabel , OutputLabel :TLabe
NextButton, ExitButton : TButton

TLabel

FormActivate()
InputKeyPressed()
NextButtonClick ()
ExitButtonClick ()

23




" JE——
daun npoekTta

Program Ex8 01;

Uses
Forms,

MainUnit in

{SR * RES}

begin
Application
Application
Application
end.

'MainUnit.pas' {MainForm} ;

.Initialize;
.CreateForm (TMainForm, MainForm) ;
.Run;

24



daun MainUnit

Unit MainUnit;
interface

Uses Windows, Messages, SysUtils, Classes, Graphics,
Controls, Forms, Dialogs, StdCtrls, ExtCtrls;

Type TMainForm = class (TForm)
Bevell: TBevel;
NextButton, ExitButton: TButton;
InputLabel, OutPutLabel: TLabel;
InPutEdit, OutPutEdit: TEdit;
procedure FormActivate (Sender: TObject) ;
procedure InPutEditKeyPress (Sender: TObject;
var Key: Char);
procedure NextButtonClick (Sender: TObiject) ;
procedure ExitButtonClick (Sender: TObject) ;
private
{ Private declarations }
public
{ Public declarations }

end;
25



" A
®aun MainUnit (2)
var MainForm: TMainForm;

implementation

{$R *.DFM}

procedure TMainForm. (Sender:

begin
NextButton.Enabled:=false;
InPutEdit.ReadOnly:=false;
InPutEdit.Clear;
InPutEdit.Enabled:=true;
InPutEdit.SetFocus;
OutPutLabel .Visible:=false;
OutPutEdit.Visible:=false;

end;

TObject) ;

26



daun MainUnit (3)
procedure TMainForm. (Sender: TObject;

var Key: Char) ;
var x:real;Code:integer;

begin
If Key=#13 then
begin
Key:=#0; Val (InPutEdit.Text, x,Code) ;
if Code=0 then
begin

InputEdit.ReadOnly:=true;
InputEdit.Enabled:=false;
OutPutlLabel .Visible:=true;
OutPutEdit.Visible:=true;
OutPutEdit.Text:=floattostr (sqr(x))
NextButton.Enabled:=true;
NextButton. SetFocus;

end 27



"
daun MainUnit (4)

else
begin
MessageDlg ('HemonycTuMsle CuMMBOJE. ' ,mtError,
[mbOk], 0);
end
end
end;
procedure TMainForm. (Sender: TObject) ;

begin FormActivate (NextButton); end;

procedure TMainForm. (Sender: TObject)

begin Close; end;

end.

28



" JE——
8.4 PacwumpeHune Delphi Pascal

I‘:',OI1OJ1HI/ITeJ1I:poIe CKaJliAdpHble TUlMbl AaHHbIX
a) uenbin
Cardinal 0..2147483647 Oe3 3Haka 4 baunta

6) nornyeckne _
ByteBool 1 6ant
WordBool 2 bawnta
LongBool 4 6auTa

- true — ntoboe 4uncno, kpome 0

B) CUMBOJSIbHbIE
ANSIChar 1 6ant (ANSI)
WideChar 2 6anta (Unicode)

) BEWECTBEHHbIE — JEHEXHbIN:
Currency -922337203685477.5808.. 922337203685477.5807 8 bant

29



" JE——
Tun «[JaTa-BpemMsa»

A) TDateTime - Double — uenas YacTb — 4mcro gHen ¢ 30.12.1899,
ApobHaa — 4YacTb OHS

Mpumep: 35065.75 = 1.1.1996 18.00

Ons paboTbl UCNONb3yHTCA creayoLLne NoanporpaMmei:

1) function — BO3BpaLlaeT TeKyLLYo gaTy u BpeMs;

2) function — BO3BpalLaeT TekyLLyo aarty;

3) function — BO3BpalLlaeT Tekyllee BpeMS;

4) function — npeobpasyeTt

AaTty n spemM4a B CTPOKY CMMBOJIOB,

5) function — npeobpa3syeT aarty B
CTPOKY CMMBOJIOB;

6) function — npeobpasyeT BpeMs

B CTPOKY CMMBOJI0B,
30



" J——
Tun «aTa-BpemMsa»

/) function — npeobpasyeT CTPOKY
B ATy, pasgenuTtesi — CUMBOS, YKasaHHbIN npu HacTpouke Windows,
doopmar: OeHb.mecsaul.roal;

8) function — NpeobpasyeT CTPOKY
BO BpeM4, pasgenntesri — CUMBOJI, YKasaHHbIM npu HacTpouke Windows,
doopmar: Yacbl.MUHYTbI[.ceKyHabl][ am nnu pt];

9) function — npeobpasyeTt

CTPOKY B AaTy-BpeMs, pasgenutenin — CUMBOJIbI, YKa3aHHbIN Npu
HacTpounke Windows, popmar:

OeHb.Mmecsu[.rog] Yacbl:MUHYTbI[.CeKyHAObLI][ am mnnu pt];
10) procedure
— gekogupyert gary;
11) procedure
— Oekogupyet Bpems;

31



" J——
CTpoKoBble TUNbI
a) ShortString — 0o 255 cumBorsos, 0-n 6anT — AnnHa CTPOKU;
0) AnsiString — yKkasatenb Ha cTpoky ANSI cumBoOsioB,
WideString — yKasaTtenb Ha CTpoKy cumBonos Unicode:

-8 5 -4 -10 1 N
#0O

T CwvmBonsbl (MHAekc ¢ 1)
Tekywunnm pasmep

KpaTHOCTb CCbINOK

B) String: {$H+} ==ANSIString; {$H-} ==ShortString;
VcknoveHune! String[<MakcnmanbHaa anmHa>] — sBcerga ShortString

r) PChar - ykasaTtesib Ha MacCuMB CUMBOJIOB, 3aBEPLUAIOLLNIACS HYIEM.
CTpoKn COBMECTUMBbI:
<CTpOKa, KpomMe PChar> := <niobas CTpoka unm cumBon>

<CTpoKa PChar >:= <CTPOKOBad KOHCTaHTa Unm PChar (CTpoka)>
32



" A
[JononHnTenbHbIe Npoueaypbl U PYHKLUK

1) function ANSILowerCase (const S:String) :String — 3ameHseT
NPOMNUCHbIE DYKBbI HA CTPOYHbIE;

2) function ANSIUpperCase (const S:String) :String — 3ameHsdeT
CTPOYHbIE 6yKBbI Ha MNMPOMNMnCHbIE,

3) function StrTolInt(S:String) : Integer — npeobpasyeT CTPOKY B
Lenoe 4vcro;

4) function StrToIntDef (S:String; Default:Integer) :Integer
— TO Xe + BO3BpaLlaeT Ko OLnOKuU;

5) function StrToIntRange (S:String;
Min. .Max:LongInt) :LongInt — TO X€ + reHepupyeT UCKNn4YeHne
ERangeError, ecnu He BxoauT B AnanasoH;

6) function StrToFloat(S:String) :Extended — npeobpasyer
CTPOKY B BELLECTBEHHOE YNCNO, B KAYECTBE pasgenntens Ncnonb3yet

CUMBOI, yKa3aHHbIW npu HacTpouke Windows;
33



" A
JononHuTenbHbIe npoueaypbl U PyHKUUN (2)

/) function IntToStr (V:Integer) :String — npeobpasyeT uenoe
4YMCNO B CTPOKY CMMBOJIOB;

8) function IntToHex (V:Integer; Digits:Integer) :String-—
npeobpasyeT uenoe Y1cno B CTPOKY LLIeCTHaALaTePUYHbIX CUMBONOB,
MUHUManNbHOW AnnHbIDIgits;

9) function FloatToStr (V:Extended) : String — npeobpasyer
BeweCTBeHHOE YNCI10 B CTPOKY CMMBOJIOB.

34



Paunnol

1. \ameHeHbl HekoTopble crnyXebHble crnosa U
Ha3BaHusA npoueayp:

Text = TextFile

Assign = AssignFile

Close = CloseFile
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" JEE—
MpoueaypHbIN TUN AAaHHbIX

1) MNpwn obbsABNEHUN ykasaTtens Ha metoq AobasnsoT of object

Mpumep:
Type metodproc = procedure (Sender:TObject) of object;

2) NepeMeHHbIM NPoLIeaYPHOro TUMna MOXHO NMPUCBOUTL nil M NPOBEPSATb UX
3Ha4yeHune npmn HeobxoanMocCTH

Npumep:
if Assigned(p2) then p2(x,y);
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" J——
8.5 Knaccbl Delphi

OcHoBHasa 0CODEHHOCTb:

OnucaHue knacca:

Type </Ima obbasnaemoro knacca> = class(<Wmsa pogutens>)

private

protected

public

published

automated
end;

<CKpbITble 35IEMEHTbI Kracca>
<3alluLLEeHHbIE 3rIEMEHTLI Knacca>
<O0LwWenocTyrnHble aNnemMeHThl Kracca>
<OnybnukoBaHHbLIE ANEMEHTbI Kinacca>
<3OnemeHThbl, peanuaywmne OLE-mexaHn3m>

Ecnn umsa pogutens He ykasaHoO, TO UM CYMTAETCH Knacc TObject.
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"
KOHCTpYKTOp 1 oecTpyKTop
[lepemMeHHble Kacca ABnAalTCS . B otnnymne ot ykasarteneu
onepaumsa pasbiIMeHoBaHUSA Npu paboTe C HUMN He NCTMONb3YETCH.

KoHCTpyKkTOp Create W AeCTpPyKTOp Destroy Knacca QOMKHbI cogepXaTb
BbI30B KOHCTPYKTOpa 1 gectpykrtopa TObject, koTopble obecnevnsatoT
BblaeneHue 1 ocBOOOXAeHUue NnamaTu:

Constructor <WMwma knacca>.Create;
begin

end;

Destructor Destroy; ; {BecTpykTOpP BMpPTyaNbHBNM! }
Destructor <Wmsa knacca>.Destroy;
begin

end;
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- Wmo.qeneﬁ

NMpoctas moaenb Moaenb VCL
Type Type
pTNum = “TNum; TNum =
TNum = Object n:integer;
n: integer;
procedure Init (an:integer) ;
(an:integer) ; end;
end ; Constructor TNum.Create;
Procedure TNum.Init; begin
begin n:=an; end;
. . . n:=an;
Var p:pTNum; end;

Begin Var A:TNum;

New(p, Init(5));
Writeln (p”.n);

. WriteLn(A.n) ;
Dispose(p) ;

End.
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OcobeHHOCTN paboTbl C OO bEKTaMMU

Var A, B:TNum;

A:=TNum.Create;

B.Destroy;
A.n:=3; {!''1}
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"
OcobeHHOCTH nepeonpeageneHnsa metonoB
1) BUpTyanbHble METOAbI:

procedure Print; ; {B 6a3oBOM Knacca}

procedure Print; ;  {B Npon3BogHOM Knacce}

2) abCcTpaKTHble METOAb!:
procedure Print; ; ; {B 6a3oBOM Krnacca}

procedure Print; ;  {B nNpoun3BoaHOM Knacce}

Knacc, cogepxaliuin abCcTtpakTHble METOAbI, HAa3blBAETCHA abCTPaKTHbLIM.
Ob6bekTbl abCcTpakTHOro Knacca co3gaBaTtbh He paspeLlaeTcs.
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" A
8.6 CoObiTna Mbiwm

1 Cobbimue «Haxamue KHornku Mbiluu Ha0 KOMIMOHEHMOM OKHa
MPUITOXKEHUSI» !

procedure <VIMda KOMNOHeHTa> MouseDown (Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y:

Integer) ;
roe
Button: TMouseButton - onpegenseT, Kakad KHOMKa HaXkaTta:

type TMouseButton = (mbLeft, mbRight, mbMiddle) ; -
COOTBETCTBEHHO, ieBasd, npaBsas nnm cpeaHasa KHOMKN.

Shift:TShiftState - onpegendeTr HaxaTble ynpaBndaoLWwmMx Krnasuwl
KnaBmnatypbl N MblLLN.

type TShiftState = set of (ssShift, ssAlt, ssCtrl,
ssLeft, ssRight, ssMiddle, ssDouble) ;

X, Y: Integer - KOOpAMHATbI MbILLX OTHOCUTENTIBHO KOMMOHEHTA.
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CoObiTna Mbiwm (2)

2 Cobbimue «[lguxxeHue MbIluuU»:

procedure </IMa KOMNOHEHTa>MouseMove (Sender: TObject;
Shift: TShiftState; X, ¥Y: Integer);

3 Cobbimue «OmrycKkaHue Knasuwiu MbIlUU»:

procedure <MmMda KOMNOHEHTa>MouseUp (Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y:

Integer) ;
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8.7 Co3aaHue rpachuyvecKkmnx n3oopaxeHnu

N3ob6paxeHunss B Windows co3garoTce ¢ NOMOLLbIHO TUMOB:

TOYKa,
NPSIMOYTONbHUK;

N KOMIMNOHEHTOB.

Nepo, KOTOPOe NCMNONb3YETCS AN PUCOBAHUSA NTIUHWUIA;

KACTb, KOTOPasi UCMONb3YeTCA ANs 3aKpallMBaHUSA 3aMKHYTbIX Uryp;
LLIPUET, KOTOPbIN UCNONb3YETCHA NPU BbIBOAE HAOAMUCEN;

XOJICT, Ha KOTOPOM BbIMOMNHSATCA N3006paXKeHUs.
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Touyka U NPAMOYronbHUK

— TWN, NO3BOSISAOLLNI ONPeaennTb TOYKY Ha SKpaHe:

type TPoint = record

X: Longint;
Y: Longint;
end;
— TUIM, I/ICI'IOJ'Ib3yeMbII;I And 3agaHn4a npaMoyroJibHuKa.
type

TRect = record
case Integer of
0: (Left, Top, Right, Bottom: Integer);
1l: (TopLeft, BottomRight: TPoint)
end;
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"
KoMmnoHeHT nepo (knacc TPen)

C nomoubto knacca TPen co3gaetca ob6bekT epo, cnyxalwum ang
Bbl4EPYMBAHNSA NIUHUN, KOHTYPOB U T. 1.

Color:TColor — uBeT Bbl4epPUYMBAEMbIX IMHUMN;
Width:Integer — TonLwnHa NMHUN B NUKCENAX SKpaHa;

Style:TPenStyle — ctunb NnHNUM — yunTbiBa€TCS TOMNLKO ANS TONWMHBbI 1
NUKCenb:

psSolid, psDash, psDot, psDashDot, psDashDotDot, psClear,
psinsideFrame;

Mode: TPenMode — cnocob B3anmoaencTeusi IMHUM ¢ OOHOM, Hanpumep,
pmBlack — Tonbko YepHbie NUHUN,

pmWhite — Tonbko 6ernble NuHUK,
pmNop — NMHUK He BUOHbI Ha (poHe,
pmNot — nHBepcua poHa u 1.4..
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" J——
KomnoHeHT Kuctb (knacc TBrush)

Ob6bekTbl kKnacca TBrush cnyxaT anga 3anonHeHus1 BHYTPEHEro
NpOCTpaHCTBAa.

Color:TColor — yuBeT KUCTu:

clAqua (npo3payHbin), clBlack, clBlue, cIDkGray, clFuchsia, clGray,
clGreen, clLime (canartosbin), clLtGray, cIMaroon (kawtaHoBbIW), CINavy
(cuHun), clOlive, clPurple (dbnonetoBbin), clRed, clSilver (cepebpsiHbin),
clTeal, clWhite, clYellow

Style: TBrushStyle — ctunb kuctun, Hanpumep:

bsSolid, bsClear, bsHorizontal, bsVertical, bsFDiagonal,bsBDiagonal,
bsCross, bsDiagCross;

BitMap: TBitMap — pactpoBoe nsobpaxxeHue, Kotopoe dyaet
MCNOSb30BaTbCA KUCTbIO ANS 3anofIHEHMS, eCl CBOMCTBO ONpeaeneHo,
TO UBET M CTUIb UTHOPUPYHOTCS.
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" J—
KomnoHeHT WpudT (kNnacc TFont)

ObbekT knacca TFont — onpeaendaeT WpU@T, KOTOPbIM BbIBOAUTCHA TEKCT.

Charset: TFontCharSet — Habop cumBOnOB:
RUSSIANCHARSET - pycckun,
OEM_CHARSET - tekct MS DOS;
Name:TFontName — nmsa wpudra, no ymonyanuo — MS Sans Serif;
Color:TColor — uBer;
Height:Integer — BbicOTa B nukcensx;
Size:Integer — BbicoTa B nyHKTax (1/7 gronma);
Pitch: TFontPitch — cnocob pacrnonoxeHusa DykB B TEKCTE:
fpFixed — moHoLWwKpHBIN TeKcT, fpVariable — npornopunoHanbHbIN TEKCT,
fpDefault — wurpuHa wpudTa nNo ymosnyaHuio;
Style:TFontStyle — ctunb wpundta — KOMOMHALUUA U3:
fsBold — nonyxupHbin, fsltalic — kypcus, fsUnderline — nogyepkHyTbIN,

fsStrikeOut — nepeyvyepkHyTLIN.
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" JEE
KomnoHeHT KaHBa (knacc TCanvas)

Knacc cosgaet KaHBy — XONCT 45 pyucoBaHuA.

Brush:TBrush — kuctsb;

Pen:TPen — nepo;

Font:TFont — wpudr;

PenPos:TPoint — onpegenseT TekyLlee nosioXXeHne nepa Hag XorncTtom B
NMUCKensix OTHOCUTENbLHO NEBOro BEpPXHero yrna;

CopyMode: TCopyMode — crnocob B3anmMoaencTBus pacTpoBoro
n3obpakeHnsa ¢ UBETOM OOHA, UCMONb3YeTCs NPU KONMPOBaAHUN YacTu
KaHBbl Ha apyryto metogom CopyRect:

cmBlackness — 3anofiHeHe YepHbIM LIBETOM,

cmDestlnvert — 3anonHeHne MHBEPCHLIM POHOM,

cmSrcCopy — KonupyeTt n3obpa)keHme NCTOYHMKA Ha KaHBY U T.4.;
Pixels[X,Y:Integer]: TColor — maccme nukcenemn KaHBblI.

49



" A
OcHOBHbIe MeToAabl Knacca TCanvas

procedure — NepemMeLlacT Nnepo B yKasaHHyHo
TOYKY;
procedure — YepTUT NNHUIO — X
N3 TEKYLLEWN TOYKN B 3aJaHHYIO; Y
X1,Y1
procedure —
PUCYET U 3aKpalunBaeT KUCTbO NMPAMOYIrONbHUK; -XZ,YZ
procedure -
PUCYET JTIOMaHYH0 JINHWUIO; /o/
type TPoint = record X,Y:Longint; end; o d/
procedure -
PUCYET U 3aKpaluinBaeT KUCTbHO MHOIOYIOJ1bHUK; '
procedure —
pucyet aJinnrnc B 3agaHHOM MNMPAMOYTIoJyibHUKE U .
3aKpalwnBaeT KUCTbIO,
procedure — odepymBaet

rpaHuLbl NPAMOYrOfibHUKA TEKYLLEN KUCTbO 6e3 3anonHeHus; 50



" JAEEE
OcHoBHble MeToabl Knnacca TCanvas (2)

procedure ,X3,Y3
X1,Y1 —
— YepTUT ayry annunca B
npsamoyronbHuke (X1,Y1,X2,Y2), HanpasneHue —
NPOTMB YaCOBOW CTPEIKY; X4.Y4 LenTp X2,Y2
’ o)
procedure Chord ( 1 Y1 X3,Y3
) — YEPTUT CErMEHT 3nnmnca B ’
npamoyronbHuke (X1,Y1,X2,Y2), HanpasneHue — eHTp
NPOTUB YaCOBOW CTPESIKU; X4.Y4 Ox2,Y2
procedure Pie ( X1,Y1 Xx3,Y3
) — YEPTUT CEKTOP aAnnunca B
npsimoyronbHuke (X1,Y1,X2,Y2), HanpaBneHue — eHTP
NPOTMB YaCOBOW CTPESKMU; X4,Y4 OX2,Y2
X1,Y1 9= ~
procedure RoundRect ( _;l X3,Y3
) — YepPTUT 1 3anorHaeT
NPSAMOYrONnbHUK C 3aKPYrMEHHbIMU KpasMu. . y

x32



" JE
OcHoBHbIe MmeToabl krnnacca TCanvas (3)
procedure — 3aKpawmBaeT KUCTbIO

NPAMOYrOfIbHUK, BKIHOYasaA NEeBYH N BEPXHIOK rpaHuLbl.
type TRect = record
case Integer of
0: (Left, Top, Right, Bottom: Integer);
1l: (TopLeft, BottomRight: TPoint)
end;

procedure

type TFillStyle = (fsSurface,fsBorder) ;

m FillStyle=fsBorder - 3anmBka
obnacTtu c rpaHuuen upeta Color;
m FillStyle=fsSurface - 3anMBKa

obnacTtu uBeta Color LBETOM,
onpeaenieHHbIM KUCTbIO.
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" A
OcHoBHbIe MeToAabl Krnacca TCanvas (4)

procedure — BbIBO
CTPOKWN TEKCTA LLIpI/ICbTOM TFont B NPAMOYroribHUK C BEPXHUM IEBbIM.

yrnom B Touke (X,YXY @
" [TEKCT
function — BO3BpaLLaeT
LLUMPUHY N BbICOTY NMPSIMOYrOfbHMKA, OXBaTbIBAlOLEro TEKCTOBYHO CTPOKY
Text,
function — BO3BpaLwjaer

LLUMPUHY NPAMOYTrOSibHMKA, OXBaTbIBAOLLIENO TEKCTOBYIO CTPOKY;
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" J—
KomnoHeHT Ob6pa3 (knacc TImage)
Obpa3s — okHO Anga paboTbl ¢ rpadunKon.

AutoSize:Boolean — aBTOMaTtn4eckoe nameHeHmne pasmepa
KOMIMOHEHTAa B 3aBUCUMOCTU OT pa3Mepa KapTUHKK (Npu 3arpyske
PUCYHKA);

Stretch:Boolean — aBTOMatnyeckoe MacluTabnupoBaHne pucyHka rnpu
N3MEeHEeHUN pasMmepoB KOMMOHEHTA;

Picture:TPicture — CBOMCTBO-0OBLEKT KapTMHKA (O4BOUYHbIN 0Opas,
nuKTOorpamMmma, rpacpuyecknn metadpamn);

KInacc BKJTHOHaEeT METOAbI.

procedure LoadFromFile (const FileName: string); —
3arpyska KapTuHKu n3 dgpauna,

procedure SaveToFile (const FileName: string); —
COXpaHeHWe KapTUHKK B (panne.

Canvas:TCanvas — XOJICT,;
Brush:TBrush — KUCTb;
Pen:TPen — MNepo,

Font:TFont — LWWPUJT. 4



N
'IgucosaHMe npsmMmoyroribHMKOB (Ex8 2)

7/ Tpadmueckwit pegakrop B = |D|ﬂ

‘ Boizog l
_r
Q\ -
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" A
Moaynb MainUnit
unit MainUnit;
interface
Uses Windows, Messages, SysUtils, Classes, Graphics,
Controls, Forms, Dialogs, StdCtrls, ExtCtrls;
type
TMainForm = class (TForm)
Image: TImage;
ExitButton: TButton;

procedure (Sender: TObject)

procedure (Sender: TObject;
Button:TMouseButton; Shift:TShiftState; X,Y:Integer)

procedure (Sender: TObject;

Shift: TShiftState; X,Y: Integer);

procedure (Sender: TObject;

Button:TMouseButton;Shift: TShiftState ;X,Y: Integer);

procedure (Sender: TObject);

end;
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" J
Moaynb MainUnit (2)
var MainForm: TMainForm;
implementation
Var Rect:TRect;first:boolean;
{SR * _ DFM}
procedure TMainForm. (Sender: TObject)
begin Image.Canvas.Brush.Color:=clWhite; end;
procedure TMainForm. (Sender: TObject;
Button:TMouseButton;Shift:TShiftState;X,Y:Integer)
begin
if Button=mbLeft then
begin
Rect.Left:=x;
Rect.Top:=y;
first:=true;
end;

end;
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Moaynb MainUnit (3)

procedure TMainForm. (Sender: TObject;
Shift: TShiftState; X, Y: Integer);
begin
if sslLeft in Shift then
begin
if first then first:=not first
else
begin

Image.Canvas.Pen.Color:=clWhite;
Image.Canvas.Rectangle (Rect.Left,Rect.Top,
Rect.Right,Rect.Bottom) ;
end;
Rect.Right:=X; Rect.Bottom:=Y;
Image.Canvas.Pen.Color:=clBlack;
Image.Canvas.Rectangle (Rect.Left,Rect.Top,
Rect.Right,Rect.Bottom) ;
end;
end;
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"
Moaynb MainUnit (4)
procedure TMainForm.ImageMouseUp (Sender: TObject;
Button: TMouseButton;Shift:TShiftState;X,Y:Integer)
begin
if Button=mbLeft then
begin
Image.Canvas.Pen.Color:=clWhite;
Image.Canvas.Rectangle (Rect.Left,Rect.Top,
Rect.Right,Rect.Bottom) ;

Rect.Right:=X; Rect.Bottom:=Y;
Image.Canvas.Brush.Color:=clRed;
Image.Canvas.FillRect (Rect) ;
Image.Canvas.Brush.Color:=clWhite;
Image.Canvas.Pen.Color:=clBlack;
end;

end;

procedure TMainForm.ExitButtonClick (Sender: TObject) ;

begin Close; end;

end.

.
14
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|
é! |pV| COCTaBNAKOLWMNX ABNKEeHNA O0BbeKTa Ha

NMIMTOCKOCTMU
(X1, Y1)
(%, ¥) (x, ) (X, ¥) (. y)
(04
dy \
dx C (Xe Ye) C (X, Yo
1 NepemeweHue 2 MacwmabuposaHue 3 [logopom OTHOCUTENBHO
OTHOCUTESIbHO Toukm C(xc, yc):
To4kn C (Xxc, yc):
x1=x+dx, x1 = (x - xc)*M_ +xc, x1 = (X - xc)cosa +
yl=y+dy y1=(y-yc)'M +yc + (y - yc)sina + xc,

y1 = (y - yc)cosa -
- (X - xc)sina + yc
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" EE————

BpaweHune cpouryp (Ex8 03)

Hayate 33KOHYUTE

[

=
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OObLeKTHas AeKoMno3nuus

AKTMBU3NpOBaTb

Cosgartb (
Co3paik Cospnark

[lepepucoBaTb

[lepepucoBaTb

[MepepucoBaTtk

. — *
h*sin o dx = h*cos a

dy = h*sin a
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N
CVETE AV RITACCOB NPeAMeTHOM obnacTy

63

TObject

1

TFigure

-X,y,halflen,
-dx,dy,
-Image

-Draw()
-Rel()
+Create()

+Move()

TLine

TSquare

-Draw()

TCircle

-Draw()

-r

+Create()
-Draw()




"
Moaynb Figure

Unit Figure;
Interface Uses graphics,ExtCtrls;
Type TFigure=Class
x,y, halflen,dx,dy:integer; Image:TImage;
constructor Create(ax,ay,ah:integer;aImage:TImage) ;
procedure Move (t:single) ;
procedure Draw; ; ;
procedure Rel (t:real) ;
end;
TLine=Class (TFigure)
procedure Draw; ;
end;
TSquare=Class (TFigure)
procedure Draw; ;
end;
TCircle=Class (TFigure)
r:integer;
constructor Create (ax,ay,ah,ar:integer;
aImage:TImage) ;
procedure DRAW; ;

64 end;



" J—
Moaoynb Figure (2)

Implementation
Constructor TFigure.Create;
Begin
inherited Create;
X:=ax; y:=ay; halflen:=ah; Image:=alImage;
End;
Procedure TFigure.Rel;
Begin
dx:=round (halflen*cos(t)) ;
dy:=round (halflen*sin(t)) ;
End;
Procedure TFigure.Move;
Begin
Image.Canvas.Pen.Color:=clWhite; Draw;
Image.Canvas.Pen.Color:=clBlack;
Rel (t) ;
Draw;
65 End;



" JEE x-dx,y-dy)
Moaynb Figure (3)
(X.y)

Procedure TLine.Draw;
Begin Image.Canvas .MoveTo (x+dx, y+dy) ; \\J
(x+dx,y+dy)

Image.Canvas.LineTo (x-dx,y-dy) ;
End;
Procedure TSquare.Draw;
Begin Image.Canvas .MoveTo (x+dx,y+dy) ;
Image.Canvas.LineTo (x-dy,y+dx) ;
Image.Canvas.LineTo (x-dx,y-dy) ;

Image.Canvas.LineTo (x+dy, y-dx) ;
Image.Canvas.LineTo (x+dx,y+dy) ;

End; (x+dx,y+dy)
Constructor TCircle.Create;
Begin inherited Create(ax,ay,ah,aImage); r:=ar;
End;
Procedure TCircle.Draw;
Begin
Image.Canvas.Ellipse (x+dx+r,y+dy+r,x+dx-r,y+dy-r) ;
End;

end.
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OnucaHue Knacca okHa

Unit Main;
interface
uses
Windows, Messages, SysUtils, Variants, Classes,
Graphics, Controls, Forms, Dialogs, StdCtrls, ExtCtrls;
type
TMainForm = class (TForm)
Image: TImage;
BeginButton, EndButton:TButton;
Timerl: TTimer; // interval:=100
procedure FormActivate (Sender: TObject) ;
procedure BeginButtonClick (Sender: TObject) ;
procedure EndButtonClick (Sender: TObject) ;
procedure TimerlTimer (Sender: TObject) ;
end;

Var MainForm: TMainForm;
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OobsaBneHne oo0LEeKTOB

implementation
uses Figure;

{$SR *.dfm}

Var

:single=0.0;
:TLine;
:TSquare;
:TCircle;

Q0

procedure TMainForm.FormActivate (Sender: TObject) ;
begin

Image.Canvas.Brush.Color:=clWhite;
end;
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" J
Co3paHune o0BLEKTOB U peanu3auus ABUXeHUs

procedure TMainForm.BeginButtonClick (Sender: TObject) ;

begin
L:=TLine.Create(60,100,50,Image) ;
S:=TSquare.Create(180,100,50,Image) ;
C:=TCircle.Create(300,100,50,10,Image) ;
Timerl.Enabled:=true; // Banyck TanMepa

end;

procedure TMainForm.TimerlTimer (Sender: TObject) ;
begin

.Move (t) ;

.Move (-0.2*t) ;

.Move (0.5*t) ;

:=t+0.5;

& Q 0 H

end;
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" A
Mpouenypa opraHnsaumm oBUXXeHUNA

procedure TMainForm.EndButtonClick (Sender: TObject) ;
begin

Close;
end;

initialization

finalization
L.Free;
S.Free;

C.Free;

end.
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ocTpoeHue rpadumka pyHkumm (Ex 8.4)

7 Nocrpoenne rpadmkos dynKiymil i

0.64

0.51

0.33

0.26

013

0.00

-0.30

-0.54

-0.18

013

0.54

0.30

=101 x|

MocTpouTe

[

Beixog |
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dTogpameHMe rpaguka ngKLIMVI Ha 3KpPadH

>_<\
i
%
N

KoopauHaTtbl TOYEK B OKHE PUCOBAHUS:

Xm ym kxi = ] (xi-xn)xmx [+x1+xs,
1), I— ) T —— , | |
xk - xn lymax - ymin| Kyi =] (ymax-yi)xmy[+y1+xs .

72



" J—
Moaynb Graphic

unit Graphic;

Interface

Uses ExtCtrls,Graphics;

Type Fn=Function(X:single) :single;

Procedure Run(xn, xk:single; n:integer; F:Fn;
x1l,yl,x2,y2:integer; Image:TImage)
Implementation

Procedure Run;

Var arr:array[l..200] of record x,y:integer; end;
x, vy, dx, dxl, dyl, Fmin, Fmax, 1i,
mx, my:single; {MacurTabs}
Xm, ym, {pasMep ob6jslacTM OKHa PMCOBaHMUS}
XS, ys:integer; {HMXHAS JIeBass Todka I'padmkal

s:string[10];
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"
Begin

Image.Canvas.Pen.Color:=clGreen;
Image.Canvas.Rectangle(x1l,yl,x2,y2); {pamxal
xm:=x2-x1+1; ym:=y2-yl+l; {obrnacTe rpabdmukal
dx:=(xk-xn) /n; {wmar nmpocueTa TOuUek}
x:=xn; y:=F(x);
Fmin:=y; Fmax:=y;

for i:=2 to n do {rabynupyem byHKIMIO M }
begin {BRIUMCNISIEM max ¥ min}
X :=x+dx; y:=F(x);

if y>Fmax then Fmax:=y;
if y<Fmin then Fmin:=y;

end;
xs:=40; ys:=ym-xs; {KOOPOMHATH HWXHEN JIEBOM TOYKM}
mx:=(xm-xs*2) / (xk-xn) ; {MacwTabmn no x u y}

my:=(ym-xs*2) / (Fmax-Fmin) ;
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WG
Image.Canvas.Pen.Color:=clRed;
Image.Canvas.Pen.Width:=3;

X:=xXn;
for i:=1 to n do {cumTaem KOOPIMHATE TOUYEK}
begin
arr[i] .x:=round( (x-xn) *mx) +x1+xs;
arr[i] .y:=round ( (Fmin-f (x) ) *my) +yl+ys;
X:=x+dx;
end;
Image.Canvas.MoveTo (arr[l] .x,arr[1l] .y) ;
for 1:=2 to n do {coegmusziem Toukm}

Image.Canvas.LineTo (arr[i] .x,arr[i] .y)
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VST CTADAIC ()
X:=Xn;
dxl:=(xk-xn)/5; {paccrosiuMe Mexny JIMHUSIMM CEeTKH }
Image.Canvas.Pen.Width:=1;
Image.Canvas.Pen.Color:=clBlue;
repeat {BepTHKaANBLHIE JIVMHUNM CETKM M IIOLNNCH }
Str(x:5:2,s);
Image.Canvas.TextOut (round ( (x-xn) *mx) +x1+xs-13,
ys+yl+5,s) ;
Image.Canvas.MoveTo (round( (x-xn) *mx) +x1+xs,
ym+yl-xs) ;
Image.Canvas.LineTo (round( (x-xn) *mx) +x1+xs,
yl+xs) ;
X :=x+dx1;
until x>xk+0.00001;
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el 2 ) R
y:=Fmin;
dyl:=(fmax-£fmin) /5;
repeat {ropmMB3OHTANILHEE JIVMHUM CETKM M IIOLNUCH }
Str(y:5:2,s);
Image.Canvas.TextOut (x1+5,
round (- (y-Fmin) *my) +ys+yl-6,s) ;
Image.Canvas.MoveTo (x1+xs,
round (- (y-Fmin) *my) +yl+ys) ;
Image.Canvas.LineTo (xm+xl-xs,
round (- (y-Fmin) *my) +yl+ys) ;
y:=y+dyl;
until y>Fmax+0.00001;
end;
End.
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"
Cekuusa peanunsauum moayns MainUnit
implementation
uses Graphic;
{SR *.dfm}
Function f (x:single) :single;
Begin Result:=abs (0.64*sin (x*2)); End;

procedure TMainForm.FormActivate (Sender: TObject) ;
begin Image.Canvas.Brush.Color:=clWhite; end;

procedure TMainForm.BeginButtonClick (Sender: TObject) ;
begin end;

procedure TMainForm.ExitButtonClick (Sender: TObiject) ;
begin Close; end;

end.
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Ounarpamma knaccoB npegmMeTHOM obnacTu

TObject TOZi'eCt
TMyCircle TMyFigure
: Image: Timage
Image: Timage
x,y,?:Word X X,y,rWord
ColorTColor ColorTColor
Create(), Clean),
Create(), Clear(), ]
SetSize(), SetColon) getslze(), SetColon()
Draw() raw() -
TMySquare TMyCircle TMySquare

Draw) Draw() Draw()
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" J
Moaynb Figure
Unit Figure;
Interface
Uses extctrls,Graphics;
Type TMyFigure=class
public
x,y,Radius:Word;
Color:TColor;
Image:TImage;
Procedure Draw; virtual; abstract;
Procedure Clear;
Constructor Create (aImage:TImage;
ax,ay,ar:Word;aColor:TColor) ;
end;
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|
Moaynb !lgure !!’

TMyCircle=class (TMyFigure)
public Procedure Draw; override;
end;
TMySquare=class (TMyFigure)
public Procedure Draw; override;
end;
Implementation
Constructor TMyFigure.Create;
Begin
inherited Create;
Image:=almage;
X:=ax; y:=ay;
Radius:=ar;
Color:=aColor;
Draw;

End;
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"
Moaynb Figure (3)
Procedure TMyFigure.Clear;
Var TempColor:TColor;
Begin TempColor:=Color;
Color:=Image.Canvas.Brush.Color;
Draw;
Color:=TempColor;
End;

Procedure TMyCircle.Draw;
Begin
Image.Canvas.Pen.Color:=Color;
Image.Canvas.Ellipse (x-Radius,y-Radius,
x+Radius,y+Radius) ;
End;
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Moayns Figure (4)

Procedure TMySquare.Draw;
Begin
Image.Canvas.Pen.Color:=Color;
Image.Canvas.Rectangle (x-Radius,y-Radius,
x+Radius,y+Radius) ;
End;
End.
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Moaynb Main

unit Main;

interface

uses
Windows, Messages,SysUtils,Variants,Classes,Graphics,

Controls,Forms,Dialogs,ComCtrls,

type
TMainForm = class (TForm)
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Image: TImage;
ColorButton: TButton;
ExitButton: TButton;
RadioGroup: TRadioGroup;
rLabel: TLabel;

rEdit: TEdit;

UpDown: TUpDown;
ColorDialog: TColorDialog;

StdCtrls,

ExtCtrls;



" JE
Moaynb Main (2)

procedure FormActivate (Sender:
procedure ImageMouseDown (Sender:
procedure UpDownClick (Sender:
procedure ColorButtonClick (Sender:
procedure ExitButtonClick (Sender:

end;
var MainForm: TMainForm;
implementation
uses Figure;
Var C:TMyFigure;
{S$SR *.dfm}

procedure TMainForm.FormActivate (Sender:

begin

Image.Canvas.Brush.Color:=clWhite;
Image.Canvas.Pen.Color:=clBlack;

end;
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" A
Moaynb Main (3)
procedure TMainForm.ImageMouseDown (Sender: TObject;
Button:TMouseButton;Shift:TShiftState;X,Y:Integer)
begin
if Button=mbLeft then
case RadioGroup.ItemIndex of
0: begin
C.Free;
C:=TMyCircle.Create (Image,X,Y,
strtoint (rEdit.Text) ,Image.Canvas.Pen.Color) ;
end;
1: begin
C.Free;
C:=TMySquare.Create (Image,X,Y,
strtoint (rEdit.Text) ,Image.Canvas.Pen.Color) ;
end;
end;

end;
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"
Moaynb Main (4)
procedure TMainForm.UpDownClick (Sender:TObject;
Button: TUDBtnType) ;
begin
if C<>nil then
begin C.Clear;
C.Radius:=strtoint (rEdit.Text),; C.Draw;
end;
end;
procedure TMainForm.ColorButtonClick (Sender: TObject) ;
begin
if ColorDialog.Execute then
Image.Canvas.Pen.Color:=ColorDialog.Color;
if C<>nil then
begin C.Color:=Image.Canvas.Pen.Color;
Clear; Draw; end;

end;
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"
Moaynb Main (5)
procedure TMainForm.ExitButtonClick (Sender:TObject) ;
begin Close; end;
initialization

finalization C.Free;

end.
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