Jleknisg 21

I'padika VS C++. MajiioBaHHs1 Y KOHCOJILHOMY BiKHi.

VY VS C++ nns MaaioBaHHS MOXHa 3acTocoByBaTH 0i0mioreky Windows. Ane 1
61010TeKa MpU3HAYEHA B OCHOBHOMY JUISI POOOTH y TEKCTOBOMY PEKHMI.

[Ilo6 BukOpUCTOBYBaTHM Taki (YHKII BM TOBHMHHI BKIIOUHUTH B MpPOrpamy
3arojoBHUH Qaitn windows.h, 3aBasku skoMy MOKHA OTPUMATH JOCTYI JIO BEIHKOT
KUTBKOCTI (DYHKIIIH, 110 cTaHOBIATH 610m10Texky Windows API.

Bci rpadiuni ¢ynkmii C / C ++ B Windows BUKOPHUCTOBYIOTH CHEIIaIbHY
CTPYKTYpY, Ka Ha3UBAEThCS KOHTEKCTOM BikHA. MH TyT He OyJ1eMO ONHCYBaTH

il JoknanHo. Bu moBHHHI 3HATH, 10 BOHA 30€epirae NOTOYHI MapaMeTpu 00aacTi,
B SIKIM MU MaJIFOEMO: KOJIIp JIHIH, IX TOBIIMHY 1 CTWIb (IIYHKTHUP, CYIIBHUM, ...), KOJIIp
3aJIMBKM o0jacTeil, po3Mipu BikHa 1 T.4. Y mporpamax Ha C / C ++ KOHTEKCT BiKHA
30epiraerbes B 3MiHHIN Tuiy HDC, sxa moBuHHa OyTH MOB'si3aHa 3 BIKHOM, B SIKOMY
BII0yBaeThcss MantoBaHHS. Haiimpocrima komaHza, sika CTBOPIOE Taky 3MIHHY, Mae
BUTJIS]T

HDC hdc = GetDC (GetConsoleWindow ());

3apa3 BM MOeTe He OyJeMO TOBOPUTHU MpPO il CEHC — MPOCTO BKJIIOYANTE LU
psamoK B modaTok (yHkmii main (), a IOBepHYTHH ii IECKPUNTOP BUKOPUCTOBYHTE B
ycix rpadiuanx QyHkIigx. byas-aka ¢pyakmis WINDOWS, ska 1miocs Maiioe, nepimm
napameTpoM OyJie mpuitmMaTi 3MiHHY hdc. mepen 3aBepieHHSIM MPOTrpaMu AECKPUIITOP
KOHTEKCTY KOHCOJIBHOTO BiKHAa PEKOMCHIYEThCS 3BUIBHUTH KoManmow ReleaseDC
(NULL, hdc);

[lepmmii mapamerp mpexactasisie iaeHtudikarop BikHa HWND, skuii moxe
BUKOPUCTOBYBATUCA PI3HUMU (YHKIISIMA TIPOTpaMH. 3a3BUYail KWOTO OTPUMYIOTh
komanoro HWND hwnd = GetConsoleWindow ();

SIKII0 BiH BHKOPUCTOBYBABCS B mporpami, To #oro igeHtudikarop hwnd
NoBUHEH OyB OyTH mepenanuii nepmuM aprymernrom B ¢yHkiiro ReleaseDC (hwnd,
hdc). V pas3i nomunku ¢yskmii GetConsoleWindow () i GetDC () mosepraioTh
CHelllaJibHI 3HA4YeHHs, $KI PEKOMEHAYETHhCS TEPEBIPSATH, HANPUKIAJ, HACTYIHUM

YUHOM:



HWND hwnd = GetConsoleWindow ();

HDC hdc;

if (hwnd! = NULL)

{hdc = GetWindowDC (hwnd);

if (hdc == 0) cout << "Error DC Window" << endl; }
else cout << "Error Find Window" << endl;

JInst ciponieHHs Koy B IPHKJIaJax Uboro naparpada My He OyJeMo BUKOHYBAaTH
0e3Jiy TMepeBIpOK 3HAYEHb, IO TMOBEPTAIOThCA (DYHKIISIMHU, SKI OTPUMYIOTH a0o
CcTBOpIOIOTHh pi3HI 00'ektr Windows (a6o ix imeHtudikaropum). OgHak B peasbHO
(GYHKIIOHYIOUUX JOJIaTKaX TAKUI KOHTPOJIb OOOB'sI3KOBU.

[Ipu poGoTi 3 Trpadikor0 BUKOPUCTOBYETHCSI CHUCTEMa KOOpAMHAT Jie 3a
3aMOBYYBAaHHSIM JIBUU BEpXHIA KyT BikHa Mae koopauHaTu (0,0), oci cnpsiMoBaH1
BIIPABO 1 BHU3, & JIOTIYHUMU OJIMHULISIMHU € TIIKCEJII.

Ipukaag 1la. Y upoMy Opukiaal MU MaTOEMO HPSIMOKYTHHK B KOMaHAHOMY
BIKHI.

#include <windows.h>
void main ()
{HDC hdc = GetDC (GetConsoleWindow ());

Rectangle (hdc, 100, 60, 180, 160);
system (“"pause™);}

Tyr 3minHa hdc, mo0 MiCTUTh JECKPUOTOP KOHTEKCTY KOHCOJIBHOTO BIKHA,
nepefaeTecss mepmuM  aprymenToM ¢ynkmii  Rectangle (hdc, ...), sxa wmamoe
NpSAMOKYTHUK. [HII apryMenTH 1iei PyHKINT - KOOPAUHATH JIIBOTO BEPXHBOTO 1 IPABOTO
HwkHBOTO KyTiB left left right right x, y, X, y.

3BepHITh yBary Ha IOBEIIHKY MaJIFOHKa TICJs 3rOpPTaHHS KOHCOJIBHOTO BIKHA,
MEePEKPUTTSI MOTO 1HIIMM BIKHOM, 3MiHI pO3Mipy a00 MPOKPY4YyBaHHS CIHCKIB HOTO
BHYTpilIHBbOi obOnacti. ['padika 3Hukae! Ilporo Hemoyky 3a3Bu4ail Hemae y
cranjaptHux BikoH WIndows ToMy, 110 BOHH «BMIIOTh» aBTOMATHUYHO
nepemMaiboByBaTH CBOKO poOody 00dacTh MICHS MOMAIM 3ropTaHHs, MEPEeKpUTTs ado
3MIHM po3Mipy. Y HaBUaJbHUX KOHCOJBHUX TpOTpamMmax I[EpPeprucOBKY MOXHA

BUKOHYBaTH BpyuHY. 7 1boro Oynb-sKHil MaNiOBaHHS CJiJ MOMIIIATH BCEPEAUHY



CTBOpIOBaHOI BamM (yHKIT draw (.), 1 BUKJIMKATH i MOBTOPHO B pasi, sAKIo rpadika
BIKHA 3HUKIIA.
IMpukaana 1b. binemr raydka Bepcist KOHCOIBHOT IPOTpaMu 3 Tpadikoro.

#include <windows.h>
#include <iostream>
#include <conio.h>
using namespace std,
void draw (HWND hwnd, HDC hdc);
void setConsoleSize ();
void main ()
{SetConsoleTitle (L "Simple Rectangle Drawing");
HWND hwnd = GetConsoleWindow ();
HDC hdc = GetDC (hwnd);
setConsoleSize (); // 3aBgaHHs pO3MipiB KOHCOJII
Sleep (100); // 3arpumka
draw (hwnd, hdc); // dyHkiis MmaoBaHHS B KOHCOJ1
int ikey =1,
while (iIKey! = 27) {// 3arpumka 1 Buxia no knasimi ESC
if (_kbhit ()) {iKey = _getch ();

switch (iKey){
case 112: case 80: case 167: case 135:

draw (hwnd, hdc); // nepeprcoBka KoHCOJI1 10 KJaBiii p’

break;}
Y}

ReleaseDC (hwnd, hdc); // 3BiBHSEMO AECKPUNITOPU KOHCOITI }

// ®yukiis mamoBanHa. Kiamaite ctonu Bero rpadiky

void draw (HWND hwnd, HDC hdc)
{Rectangle (hdc, 100, 60, 180, 160); // MaroeMo NPSIMOKYTHHK }

void setConsoleSize () // 3aBaanHs po3MipiB BikHa KOHCOJI

{const int colConsole = 80;

const int rowConsole = 30;

HANDLE hNdl = GetStdHandle (STD_OUTPUT_HANDLE);
SMALL_RECT windowSize = {0,0, colConsole-1, rowConsole-1};
SetConsoleWindowInfo (hNdl, TRUE, & windowsSize);

COORD bufferSize = {colConsole, rowConsole}; // po3mipu 6ydepa
SetConsoleScreenBufferSize (hNdl, bufferSize);}

VY npyriii Bepcii mporpamu mu ctBopuin pyHukiiro setConsoleSize (.), sika 3amae
pO3MIpH KOHCOJIBHOTO BiKHAa 0€3 CMyr MPOKPYTKH (IMOKHM MH HE 3MEHIIMIN PO3MIpU

BikHa). MU Tako)Xk BHHECIH MajioBaHHSA B okpeMmy (yHKI0 draw (.), Ky MOXeMO



BUKJIMKATH ICJIsI HATHUCKAaHHSA KjaBimn "pP", Hampukian s IepeMallbOBYBaHHS
rpadiky, SKIIO BOHA Mpolajia IMiCHs MNEPEKPUTTS KOHCOMI iHImUM BikHOM. Ilepen
3aBEPIICHHSM MPOTPAMU MU TAKOX 3BUIBHIIN JECKPUTITOPU KOHCOMI.

3BepHITh TakoK yBary Ha ¢yHKmiro Sleep (.), SKy MU BHKJIUKAEMO IEPe.
BUKJIMKOM (yHKIii draw (.). BoHa 3ynuHs€e BUKOHaHHS IMOTOKY IHCTPYKIIIH Iporpamu
Ha 3aJaHy KITBKICTh MIJTICEKYH, SKIIO B KOJI TMOMEPEAHBOI TPOrpaMu HE
BukoprcToByBaTH (yHkiiro Sleep (.), @ynkuis draw (.) BCTHrae BUKOHATHCS IIIE J0
TOTO0, SIK KOHCOJIb CTaHE BHJIMMOIO Ha ekpaHi. [licis mosBu KOHCOMI Ha €KpaHi, BIKHO
OTpUMY€ TOBIJOMJICHHSI TIPO HEOOXIJAHICTh TMepeMalbOBYBaHHS, 1 B pE3yJbTaTl
B1IOyBa€ThCs OYMINCHHSA BikHA. Yac 3aTpuMKu Oyjae 3ajexaTd BiJ IIBUIKOJIT

KoMIT'FoTepa. MoxJMBO, BcTaBka (hyHKIi Sleep () BaM He 3HaI0OUTHCS.

Ilepo Pen

Konu Mu ManmoeMo JiHIsIMU, TO BOHH MOXYTh MaTd Pi3HI NapaMeTpU: TOBUIUHY,
CTWIb 1 T.J., TOMY CIIOYaTKy HEOOXITHO BU3HAUYUTU «IIEPO» SKUM OyJ/ie BUKOHYBATHCh
MaJIlOBaHHS.

[ToTouHe TIEPO € YACTUHOIO CTPYKTYPH KOHTEKCTY BIKHA. 1100 JIIHII0 HAMaJIOBaTH
HEOOXITHUM MEPOM, CIIOYATKYy BU MOBHHHI CTBOpUTH 00'ekT Ty HPEN

HPEN Pen = CreatePen (PS_SOLID, 3, RGB (255,0,0));

[Tepmmit apryment ¢yukiii CreatePen BusHauae uu Oyne JiHIS CYUUIbHUN
(PS_SOLID), nyHKTUpPHOIO, WITPUX — MYHKTUPHOK 1 T.J. MOXHa BUKOPHUCTOBYBATH
snaueHHss PS DOT, PS DASH, PS DASHDOT 1 pgeski inmi. Jlpyruii aprymeHT
BHU3HAYA€E TOBIIUHY JiHII, TpETid — 3aaae Kojip. aprymeHtd makpocy RGB e nimumu
yuciaaMu 31 3HadeHHsMH Big 0 mgo 255 1 3amar0Th KOJIp, CKJIQJACHUN 3 BIATIHKIB /
apKocTel Tphox 0a3oBuX KoabopiB: uepBoHOro (Red), zemenoro (Green) i cHHBOTO
(Blue). HynboBe 3HaueHHS BUKIIIOYAE BIAMOBIAHUN 0a30BUN KOIIp, MaKCHUMaJbHE
JIOIYCTUME 3HAYEHHS SICKPaBOCTI 0a30BUX KOJBOPIB 255. 32 yMOBUYAHHSM BCTAaHOBJIEHO

YOpHE CYIUIbHE MePO TOBIIMWHOIO B | MiKCETb.



[Ticns ctBopenns nepa (HPEN) iioro notpioHo 3aBantaxxkut B KoHTEKCT (HDC)
¢dynkmiero SelectObject (HDC, HPEN). Ilicis mporo Bci JiHIT OyayTh MallFOBAaTHCS
CTBOPEHUM TIEPOM JI0 TUX Mip, TOKH B KOHTEKCTI HE Oy/ie 3aBaHTaKEHO HOBE MEPO

€ me oauH MOMEHT. B KOHTEKcTI 30epiraeThCsi MOJIOKEHHS TaK 3BaHOTO
MOTOYHOTO MOKAKYMKA, SKUH MICTHTh KOOPAMHATH TOYKH BiJ KO HAacTymHa rpadidHa
byHKIIS MoYMHAae MairoBaTu cBoio Qirypy. Ilpu 3amycky mporpamu el MOKaM4uk
BCTaHOBIMIOETHCS B TOUKY (0,0). #ioro miciie po3TalniyBaHHsS Ha €KpaHi HEBHUIWMO, BIH
O3HAuae JIUIIE MO3ULII0 Y BIKHI JIJIS IEAKUX (QYHKITIH.

He Bci rpadiuni GyHKIIT BUKOPUCTOBYIOTH 1iei mokax4yuk. Oynkiriss MoveToEX
((HDC, X, Y, NULL); nepeHOCUTh MOTOYHY MO3MIIII0 MOKaKIMKa B TOUKY (X, Y) 1 He
3amaM'aTOBY€ CTapy TMO3UIII0 (SKIIO OCTaHHIM aprymeHT popiBHioe NULL). V
HACTYIHOMY IpHUKJIaai Mu BUKopucToByeMo dynkitito LineTo(HDC, X, Y) ska mamtoe
BiJIPI30K MPSMOI BiJI TOTOYHOTO MOJOXKCHHS MOKaxkunka 10 Touku (X, Y) 1 mepemimmae
MOKKYHUK B IO TOUKY.

Ipuxaan 2.

#include <windows.h>
void main ()

{// oTpUMy€EMO TECKPUNTOP KOHTEKCTY KOHCOJBHOTO BIKHA

HDC hdc = GetDC (GetConsoleWindow ());

Rectangle (hdc, 100,100,200,200); / ManroeMo kBagpaT

HPEN Pen = CreatePen (PS_SOLID, 3, RGB (255,0,0)); // ctBoproeMo miepo
SelectObject (hdc, Pen); // 3aBanTa)xyemMo CTBOpEeHE MEPO B KOHTEKCT

// IepeMilyeMO MOKaKYUK B IIEHTP KBajpaTa

MoveToEx (hdc, 150,150, NULL);

// MaJIFOEMO JIIHIIO BiJI MOTOYHOTO TOJIOKEHHS TTOKAKIUKA

LineTo (hdc, 250, 50);

// MarOEMO JITHIO 3 KIHIIS MOMEePEIHBOI0 BiapizKa

LineTo (hdc, 200, 200);

// mepeMilaeMo MOKaKUYMK B JIIBY BEPXHIO BEPIIMHY KBaJpaTa

MoveToEx (hdc, 100, 100, NULL);

// MaJIrOEMO J1HIIO BiJl MOTOYHOTO MOJIOKEHHS Kypcopy 110 Touku (250,50)
LineTo (hdc, 250, 50);
system ( "pause");
DeleteObject (Pen);
ReleaseDC (NULL, hdc);}




['padiuyna obnacTh BiKHA sBIsIE COOOI MacuB TmikcenmiB. KokeH mikcelnb
BIJIMTOBIIa€ OAHIN TOYIN Ha €KpaHi 1 MOKe MaTH CBii KoJip. BctaHOBUTH KOip TKCEs
B TOYIIl eKpaHy 3 KoopauHaTtamu (X, Y) MOXKHA 3 JOIOMOTOI0 (PyHKIIIT

SetPixel (HDC dc, int X, int Y, COLORREF Color);

Tyr COLORREF mnpencraBnse crnemiaasHuil THI (CTPYKTYPY), Ky CTBOPIOE MaKpOC
RGB. ®ynkuis SetPixel BimoOpakae TOUYKy 3adaHOrO KOJBOPY 3a BKa3aHUMHU
KOOPJIMHATAMH 1 TIOBEPTAE KOJIp, SIKWW OyB BCTAHOBJIEHUHN B MIMCHOCTI (1HOI AMCTUICH
HE B 3M031 TOYHO BIJITBOPUTHU 3aJaHUN KOJIIP).

Ipuknanx 3. MantoBaHHS CUHYCO1/IH.

VY 1bOMy MpPUKIIAIl IEMOHCTPYETHCS MOXKIIMBICTh MaltOBaHHs rpadika (QyHKIII B
KOMaHJTHOMY BiKHI JIBOMa CITIOCO0aMU — TOTOYKOBO 1 CYLIILHOIO JIIHIEIO.

#include <windows.h>
#include <math.h>

const double Pi = 3.141592;
void main ()

{HDC hdc = GetDC (GetConsoleWindow ());

double x, y;

COLORREF penColor = RGB (255, 255, 0);

// Mamoemo rpadik CHHYCOiIU MO TOYKaM

for (x = 0; x <100; x ++) {

y =sin (Pi * x / 25);

SetPixel (hdc, 100 + int (x), 100 + int (50 * y), penColor);}

// CTBOPIOEMO TIEPO 171l MAJIFOBAHHS

HPEN Pen = CreatePen (PS_SOLID, 3, RGB (255,0,0));

SelectObject (hdc, Pen);

// MaJIlOEMO CHHYCOiy TIO BipI3Kax

int xScale = 10, yScale = 50; // macmTad mo ocsix X 1Y

int xO = 300, yO = 100; // moio’xeHHs MOYaTKy KOOPIMHAT

// miarma3oH 3MiHH aOCIIUCH

float xBeg = -8.0f, xEnd = 8.0f;

// TOKaX4MK B IOYATKOBY TOUYKY KPHUBOI

MoveToEx (hdc, xO + xScale * xBeg, yO + yScale * sin (xBeg), NULL);
// MaIrO€EMO BiJIP13KU BiJl TOUKH J0 TOYKU
for (x = xBeg; x <= xEnd; x + = 0.01f)
LineTo (hdc, xO + xScale * x, yO +
yScale * sin (x));

system (“pause™);

DeleteObject (Pen);




ReleaseDC (NULL, hdc);}

3BEpHITh yBary, SK BHUKOPHUCTOBYETHCA ITOKAKYUK TIMOTOYHOI IO3UINI TpH
MaJIOBaHHI CYUIIbHUN cHUHYCcOiqu. CroYaTKy BiH BCTAHOBIIOETHCS B MOYATKOBY TOUKY
byukiiero MoveToEX. IMotim B Timi nukny ¢yskmis LineTo (hdc, XX, YX) manroe
BIJIPI30K BiJ] MOJIO’KEHHSI MOKAKYKKA 0 TOYKA XX, YX 1 BCTAHOBIIIOE TIOKQXYHK B ITIO
tTouky. Ha HactymHomy kpori mukiny ¢yHkiis LineTo 3'emHye Bigpi3koM MOTOYHE
MOJIOKEHHS BKa31BHUKA (TOOTO cTapy TOUKY XX, YX) 3 HOBOIO TOYKOIO KpUBOi XX, YX 1
T.JI.

3BepHITh TAKOX yBary Ha Te, IO JUIs BijoOpakeHHS ToukHu (QyHKuieo SetPixel
MOTPIOHO 3aJaBaTH TUIBKM KOJIP MIKCENsl, B TOM 4Yac SIK Ji1 MaJIlOBaHHS BiJpi3Ka
¢dyskiiero LineTO motpiOHO CTBOPIOBATH IMEPO 1 3aBaHTa)XKyBaTH HOTO B KOHTECKCT
BiKHA. SIKIIO B IIbOMY IMPHUKIaJl BU HE CTBOPUTE IMEpO, TO APYruid rpadixk BU HE
mo6aynTe, OCKIJILKY MEPO 3a 3aMOBUYBAHHSAM € YOPHUM (SIK KOJIip QoHY).

Koncranty Pi mu ctBopuu camocTiitao const double Pi = 3.141592;

[Ipy xommunsuli BH TOBMHHI OTpUMAaTH JBa TONEpeKeHHS (warning)
«Conversion from ‘float' to 'int', possible loss of data ». Bouu o3HauaroTh, 1m0 mnpu
o0y 10B1 JIpyroro rpadika BUKOHYBAJIOCS aBTOMAaTHYHE MpuBeAcHHs Tuity 3 float B int
B aprymentax ¢ynkuii LineTo. II{o0 Takoro moBigoMjcHHS He OyJIO B IOBHHHI
CaMOCTIHHO BMKOHATH MEPETBOPEHHSI THITY TakK, sIK MM Iie 3poomin B ynkiii SetPixel

npu no0y10B1 rpadika Mo Toukax.

DOyHK1il MAJTIOBAHHS
BOOL LineTo (hDC, int X, int y); — Manroe JiHiIO BiJ MOTOYHOI MO3HMIIII A0 TOYKH,
3a3HAYEHOI B apTyMEHTaX, 1 IEPEBOJAUTH MOKAKYUK MMO3HIIIT B I[IO TOUKY.
BOOL Ar (hDC, int left, int top, int right, int bottom, int x1, int y1, int X2, int y2);
MaJltoe Ayry efinca / okpykHocTi. Aprymentu left, top 1 right, bottom Bu3HauarThH
JIBUW BEpXHIA 1 MpaBUM HIKHIA KyTH NPSAMOKYTHHKA, B SIKMHA BIHCAHUN EIIIIC.

HactynHi 3HaueHHs — KOOPJIMHATH TOYOK, BiJl IKUX OYyTh MPOBEACHI NPsIMI JI0 IIEHTPY



eminca. Y MiICIX iX MEPETUHY 3 EJIICOM, MOYMHAETHCA 1 3aKIHUYEThCA ayra (cami
npsiMi HE MaIOIOTHCS ). Jlyra MamroeTbes B HANPSIMKY MPOTH TOJWHHUKOBOI CTPLIKH.
BukopucTtani mo3HaueHHS MMOSCHEHI Ha HACTYITHOMY MaJTFOHKY.

[Ilo6 HamamOBaTH KOHTYP BCHOTO G

emnca / Kojla OOCUATH OCTaHHIX 4 - X .\.
(Left, Top)

napaMeTpiB IepeaaT HyJli. HalpUKIa,
Arc (hdc, 220,100,280,160,0,0,0,0);

OyHKIiE Arc MOKOKYHK TIOTOYHOI

moswifii He BHKOpHCTOBYe. Ii amamor ()@

(Right,Bottom)
(hyHKITIS

BOOL ArcTo(hDC, int left, int top, int right, int bottom, int x1, int y1, int X2, int y2);
BUKOPUCTOBYE 1 OHOBJIOE TOJOXEHHS MOTOYHOTO TNoOKaxuyuka. Crnovarky Bij
MOTOYHOT'0 MOKAXYHKA JI0 MOYaTKy AYTH (PYHKIIS MAJIFO€ BIIPI30K, MOTIM MAJIIOE AYTY 1
BCTAHOBITIO€ ITOTOYHUI MOKAXYHK B ii KIHIIEBY TOUKY.

BOOL AngleArc(HDC hdc, int X, int Y, DWORD R, FLOAT startAngle, FLOAT
sweepAngle); — maimtoe ayry OKpy>KHOCTI 1 BiIpi30K BiJ IIOTOYHOI MO3UIIIT IO MOYATKY
miei qyru. Jlyra € yactTuHOIO Koya pazaiyca R 3 mentpom B touni X, Y. /lyra 3amaerses
JBOMa KyTaMH, BUMIPIOBaHMMH B Tpagycax 1 BiAJIYyBaHUMHU MPOTU TOAMHHUKOBOI
CTPUIKHU BiJ MO3UTUBHOTO HamnpsMKy oci X. [Tapametp startAngle 3amae nmouaTox ayru, a
sweepAngle ii kyroBy mipy. DyHkiis AngleArc mounHae mManOBaTH BiJl TOJOXKCHHS
MOTOYHOTO TMOKa)XYMKa 1 BCTAHOBIIIOE HOro B KIHIEBY TOYKY CBO€i ayru. Jlyra
MAaJIIOETHCA IOTOYHUM IIEPOM.

BOOL Polyline(hdc, POINT * pt, int cPoints); — Mairoe 1amaHy, 1110 IPOXOIUTH Yepe3
TOYKH, KOOPAUHATH SKUX 3HaxoJsaTbca B MacuBi pt. Ctpykrypa POINT Bu3HaueHa B
610mioTeni y Takuii crocio.

typedef struct tagPOINT {
LONG x;
LONG y;} POINT;
B aprymenTi cPoints ¢ynkmii Polyline mepenaerscst KibKicTh TOUOK MacuBy (> = 2).

HaHpI/IKJIaII, TaKi KOMaHIN MAJIIOXOTb TPUKYTHUK

POINT ptr [4] = {{350,90}, {400,140}, {300,140}, {350,90}},



Polyline (hdc, ptr, 4);

Oynkiis Polyline He BUKOPUCTOBYE 1 HE OHOBJIFOE TTOKKYUK MOTOYHOT MTO3HUIIII.

BOOL PolylineTo (hdc, POINT * pt, int cPoints); — BHKOPHUCTOBYE i OHOBIIIOE
MOKaXYHMK MOTOYHOT MO3UIIIi. JaMaHa MOYMHAE MATIOBATUCS Bl TOTOYHOTO TOJIOKEHHS
MOKa)XKUMKa JI0 MEepIIoi TOYKH MAacuBy pt, 1 Jajl MPOXOJUTH 4Yepe3 1HII TOYKH I[bOTO
MacuBy. (DyHKIIiS IEPeBOIUTH MOKAKYMK MOTOYHOT O3MIIIT B KIHIIEBY TOUKY JIaMaHOI.
BOOL PolyPolyline (HDC hdc, constPOINT * Ippt, constDWORD * IpdwPolyPoints,
DWORD cCount); — mamroe Bimpa3y Kiibka jJamMaHuX. Jlpyruii apryMeHT mHpuiiMae
MacHB KOOpJMHAT BEPIIMH BCIX IIMATKIB JJaMaHOi, TpeTiil aprymeHT IpdwPolyPoints -
IIe MacuB KUJIBKOCTEH BEpIIMH B KOXKHOMY BIJIPI3KY, UETBEPTHUH Iepelia€ KUIbKICTh
BIJIPI3KIB.

BOOL TextOut (HDC hdc, int xStart, int yStart, LPCTSTR IpString, int countChars); —
B1I00pa’kae TEKCTOBY PSIOK B 3aJaHOMYy MICII BIKHA, BHKOPHUCTOBYIOUM MOTOYHI
mpudT, Komp (oHy 1 cumBoOJIB. AprymeHTu xStart 1 yStart BH3HA4alOThb TOYKY
MIPUB'A3KUA TEKCTOBOTO psAnka IpString. Psamok He 3000B's13aHa 3aKiHUYBaTUCS HYJIHOBUM
CHUMBOJIOM, OCKIIbKM apryMeHT countChars MICTUTHh KIJIBKICTh CHUMBOJIB, SIKE CIIiJI
HaJPyKyBaTH. 3 OTJISAAY Ha, 0 MU TOBOPWJIM MPO 3aBEpIIATbHUNA CUMBOJ A (yHKITiH
Windows, (hparmMeHT BUKIUKY L1€i (QYHKIIIT MOKE MAaTU HACTYTHUI BUTJISA

char str [] = "Tpu namanux"; TextOutA (hdc, 360, 40, str, strlen(str));

Oynkiis TextOutA He moBMHHA OyTH OCTaHHBOKO B JIAHIIOKKY TpadiuHux (QyHKIIIH
(1HaKIIIe TEKCT HE B1AOOPaXKaAETHCS).

[Ilo6 3MIHUTH KOJip TEKCTy 1 KoJip (OHy, Ha SKOMY BIH BI1IOOpaxKeHHI,
BukopuctoByioth (yHkiii SetBKColor i SetTextColor. ®yukmis SetTextColor
«Majre» TekceT 3amaHuM koibopoM. Dynkmis SetBkColor 3adapboye ¢on mix
OykBaMH 3aJaHUM KOJBOPOM, a TaKOX TMPOMDKKH TYHKTUPHHX JIHIA T1epa,
cTBoproBaHoro (pyskiiero CreatePen.

VY HactynHOMYy (pparMeHTi KOOy MOKa3aHO K MOKHA 1X BUKOPUCTOBYBATH

COLORREF bk = SetBkColor (hdc, RGB (255, 255, 0));

if (bk == CLR_INVALID) cout << "Color error \ n";

SetTextColor (hdc, RGB (255, 0, 0));

TextOutA (hdc, 260, 20, "UepBoHuii TeKCT Ha )KOBTOMY (hoHi", 28);



Ipuxknax 4. [eMoncrtpamis ¢GyHKIIH MaltOBaHHS KpUBUX. Y HACTyIHOMY
NPUKIIAJII MU BUKOPHUCTOBYEMO OIMCaH1 BHIE (YHKIUI i1 MatOBaHHS JEKUIBKOX
MPOCTUX KOHTYPIB.

#include <windows.h>

#include <iostream>

using namespace std;

BOOL Line (HDC hdc, int x1, int y1, int X2, int y2);

void main ()

{SetConsoleTitle (L "Example of drawing");

HDC hdc = GetDC (GetConsoleWindow ());

HPEN Pen = CreatePen (PS_SOLID, 3, RGB (255, 0, 0)); // nepo 1
SelectObject (hdc, Pen); // momimaemo nepo 1 B KOHTEKCT

Arc (hdc, 40,40,140,140,200,90,0,90); // Jlyra miBkoja

Line (hdc, 40,90,140,90); // niameTp miBKoJa

HPEN Pen2 = CreatePen (PS_SOLID, 3, RGB (0,255,255)); // mepo 2
SelectObject (hdc, Pen2); // momimaemo mepo 2 B KOHTEKCT

LineTo (hdc, 190,90); // ropu3oHTaIbHMIA BIAPI30K

// BepTUKAJIBHUM pajiiyc 1 Iyra YBepTi Kojia

ArcTo (hdc, 140,40,240,140,190,0,0,90);

HPEN Pen3 = CreatePen (PS_SOLID, 3, RGB (255,255,0)); // mepo 3
SelectObject (hdc, Pen3); // momiiaemo nepo 3 B KOHTEKCT
AngleArc (hdc, 190,90,50,180,180); // >xoBTa MiBKOJIO

HPEN Pen4 = CreatePen (PS_SOLID, 3, RGB (0,0,200)); // nepo 4
SelectObject (hdc, Pen4); // momiiaemo nepo 4 B KOHTEKCT

POINT ptr [3] = {{340,90}, {290,40}, {240,90}};

PolylineTo (hdc, ptr, 3); / ManmtoeMo TPUKYTHHK

POINT tArrow [7] = {{20,150}, {180,150}, {180,120}, {230,170},
{180,220}, {180,190}, {20,190} };

Polyline (hdc, ptArrow, 7); // MatoemMo CTpiKy

char str [] = "Tpu namanux";

TextOutA (hdc, 360,40, str, strlen (str)); / BABOZUMO TEKCT
SelectObject (hdc, CreatePen (PS_SOLID, 5, RGB (125,0,255)));
POINT ptFigs [15] = {{350,70}, {320,110}, {380,110}, {350,70},
{370,70}, {400,110}, {430,70}, {370,70}, {445,70%}, {430,90},
{445,110}, {465,110}, {480,90}, {465,70}, {445,70}};

DWORD PolyPoints [3] = {4,4,7}; // mamtoemo Biapazy
PolyPolyline (hdc, ptFigs, PolyPoints, 3); // Tpu namanux
SelectObject (hdc, CreatePen (PS_SOLID, 4, RGB (125,255,125)));
POINT ptRect [5] =

{{350,170}, {450,170}, {450,230}, {350,230}, {350,170} };
Polyline (hdc, ptRect, 5); // manoemMo npsMOKYTHUK

system ("pause™);}

BOOL Line (HDC hdc, int x1, int y1, int X2, int y2)



{MoveToEXx (hdc, x1, y1, NULL);
return LineTo (hdc, x2, y2);}

MasnoBaHHs reOMeTPUYHHMX (Piryp

Ilensenn

€ Oararo ¢yHKIH, sKI MaloOTh TeoMeTpudHi ¢irypu (3adapOoBaHi IMIOCKI
oOnacTi). Alle TakoX, SIK JUIsl JIIHIM MOTPIOHO CHepily MPU3HAYUTH NEpo, A Qiryp
Tpeba BCTAHOBUTH MEH3Eb, sika Oyie 3adapOoByBaTH iX BHYTPILIHICTb.

€ nBa criocoOu OroJoCcUTH NeH3enb. llepumii — nocTaBUTH NMEH3ENb 13 CYLUIBHOIO
3aJTUBKOIO, APYTUN — BKAa3aTH MEH3EIb 13 3aIaHUM CTHJIEM 3aJUBKH. |71 IbOTO ICHYIOTh
aei ¢ynkiii: CreateSoldBrush() i CreateHatchBrush(). micns cTBOpeHHs MeH3emb
NMOBMHEH OyTH 3aBaHTaXCHHM B KOHTEKCT mpucTporo ¢yHkiiero SelectObject.
Hampukinazn, B HacTynmHOMY (hparMeHTI MU CTBOPIOEMO CYLUTbHHUIM YEPBOHHM MEH3EINb 1
poOUMO MOT0 aKTUBHUM.
HBRUSH hBrush; // ctBoproeMo 00'eKT — nieH3€Ib
hBrush = CreateSolidBrush (RGB (255,0,0)); // ctBoptoeMo CyibHHI EH3Eb
SelectObject (hdc, hBrush); / pobuMo meH3enb akTHBHUM

[Ticns mporo rpadiuni GyHKIi, SKi MamoTh (irypu, OyayTs 3adapOboByBaTu ix
CYIUIBHIM Y€pBOHUM TieH37eM. [leil meH3ens akTUBHMIA Ta THUX Mip, TOKH y KOHTEKCTI
He OyJie 3aBaHTaKEHUH 1HIINUNA [TeH3eb.

DyHKIiSI OTOJOMIEHHS HECYIUTHHOTO TEH3JISI MA€ BUTIISL
HBRUSH CreateHatchBrush (int fnStyle, RGB (r, g, b));

Aprymenrt fnStyle moke HaOyBaTH TakuX 3HAYECHb:
HS_DIAGONAL — mtpuxye no aiarosai
HS CROSS — kmiTunka



HS DIAGCROSS — piaronanbHa ciTKa
HS_FDIAGONAL — o giaroHasni B 1HITY CTOPOHY
HS_HORIZONTAL — ropuzonTtaibHuil "TiNbHUK"
HS_VERTICAL — BepTukanpHuii "mapkan"
Och puKIIaa yCTAHOBKH TaKO1 KUCTI
HBRUSH hBrush;
hBrush = CreateHatchBrush (HS_CROSS, RGB (255,0,120));
SelectObject (hdc, hBrush); // pobuMo KUCTh aKTHBHOT
[Ipu 3aBepuieHHI poOOTH MporpamMu OakaHO B KOHTEKCTI KOHCOJII BiIHOBHUTH
BUXITHUN TieH3eNb. HacTynmHuil ¢parMeHT Koay Mmoka3ye MpaBHIBHHUMA CIOCIO Takoro

B1JTHOBJICHHS
HBRUSH hBrush = CreateSolidBrush (RGB (0, 160, 160));
HBRUSH hBrush2 = (HBRUSH) SelectObject (hdc, hBrush);

DeleteObject (SelectObject (hdc, hBrush2));

®dyukmis SelectObject 3a3suyait moBepTae 00'eKT, kMl OYB HEIO 3aMiHEHUH. Y
HamoMy (pparmenTi kony nensenb hBrush2 — e nensens, sikuii 0yB B KOHCTEKCT1 J0
3aminu. OcTaHHIN psioK PparMeHTa moBepTae neHsenb hBrush2 B koHTekcT, QyHKITIsA
SelectObject moBeprae konumHii neHsenbb hBrush, 1 ¢pynkuis DeleteObject 3BinbHsIE
pPECYpCH BiJI ITbOTO TIEH3IIA.

[Ipu cTapti mporpamu nieHznem 3a 3amoBuyBanasM € WHITE BRUSH.

dyukiisn Rectangle manioe 3adapOoBaHuil NPSIMOKYTHUK, THI 3aJMBKH SKOTO
BU3HAYAETHCS TIOTOYHHUM TICH3JIEM.

BOOL Rectangle (hDC, left, top, right, bottom);

ApryMmeHTam# 11i€i PyHKIlT € KOHTEKCT KOHCOJI 1 KOOPJUHATH JIIBOTO BEPXHBOTO
1 IPaBOr0 HIXKHLOTO KYTIB MPSIMOKYTHHUKA. KOHTYP I[bOT'O MPSIMOKYTHHUKA 1 1HIITUX BITyp

MaJIIOETBCA ITIOTOYHHUM IICPOM.



®dyukuis RoundRect mantoe okpyriieHnii IpsSMOKYTHHK.

BOOL RoundRect (hDC, left, top, right, bottom, width, height);

[lepuri o'sTh mapameTpiB 30iratoThbes 3 MapaMeTpaMu nonepeanboi QyHkmii. s
3a0KpYIJICHHS KyTIB BHUKOPUCTOBYIOTHCA JYTH €Jlilca, MIMPUHA 1 BHCOTA SIKOTO
3aaroThes B aprymenTtax width 1 height.

®ynxuis FillRect 3adapboBye npsiMoKyTHY 00JIacTh BikHA 3a7aHO1 TieH31eM (03
KOHTYpY). IIpSIMOKYTHHK BW3HA4Ya€ThCS IPYTUM apryMEHTOM 4Yepe3 MOKaKYMK Ha
ctpyktypy RECT. ITlen3ens, mo mepenaeTbcss TPETIM apryMEHTOM, MOKE 3a/1aBaTHCS
JIECKPUTITOPOM KHUCTI 200 KOHCTAHTOO, IO 1IEHTU(]PIKYE CUCTEMHUHN KOJTIP.

int FillRect (HDC hDC, const RECT * Iprc, HBRUSH hbr);

[le moxe OyTHM KOpPUCHUM [UIsl 3aBAaHHS (POHY KOHCOJBHOTO BIKHA, SIKIIO
nepeaaTu il y Apyromy aprymeHTi po3Mipu KOHCOJI.

VY Hamiii HacTynmHii mporpami mMu Oyaemo 3adapOoByBath Bce BikHO. Jliis
OTPUMaHHS PO3MIPIB HOro MNPSIMOKYTHMKAa MOXHA BHKOPHCTOBYBATH (PYHKIIIO
GetClientRect. Bona Mae HaCTYITHH# CITHTaKCHC

BOOL GetClientRect (HWND hWnd, LPRECT IpRect);

Tyt nepim aprymenTom € inentudikarop Bikna HWND, a npyrum — nokaxumk
Ha 3miHHy TuUny RECT, sdka oTpuMae KOOpPAMHATH JIIBOTO BEPXHBOTO 1 MPaBOTo
HIDKHBOTO KYTIB KJI1€HTCHKOT 00JIaCTi BIKHA. HAPUKJIIA],

RECT rectConsole;
GetClientRect (hwnd, & rectConsole);
cout << rectConsole.left << " << rectConsole.top << ™" <<

rectConsole.right << "" << rectConsole.bottom << "\ n";

Oynkuis FrameRect(HDC, RECT *, HBRUSH) wmanioe KOHTYyp HaBKOJIO
MPSMOKYTHOI 00J1acTi, 3adaHoi JPYrUM apryMEHTOM, BUKOPHCTOBYIOYH TI€H3EJIb,
nepejaHiii B TPEeThOMY apryMmeHTi. TOBIIMHA KOHTYPY 3aBXIHU JOPIBHIOE OJHIM
JIOT1YHIN OUHMIT (3a3BUYAN OJUH TIKCENh). HAIPUKIIA],

RECT rct = {300,40,400,180};
FrameRect (hdc, & rct, CreateSolidBrush (RGB (255,0,0)));



Oynkuis InvertRect(HDC, RECT *) inBepTye KoabOpy TiK CENIB BCEpPEIuHI
NpsIMOKYTHOI 00JIacTi, 3aJaHOi APYrHMM apryMEHTOM. 3BEpPHEHHS CKIIAJIA€ThCA B
3actocyBanHl omepamii NOT po O6iTam 3HaYeHHS KOJBOPY KOXHOTO TIKCENs.
HaINpUKJIIa,

RECT rc3 = {40,40,120,140},

InvertRect (hdc, & rc3); // iHBepTyBaHHS KOJIbOPIB

®dyukuis Ellipse manroe emnimnc ado koI1o.

BOOL Ellipse (HDC hdc, int left, int top, int right, int bottom); Ti aprymentu
3a/1al0Th KOOPJIMHATHU JIIBOTO BEPXHBOTO 1 MPABOr0 HIXKHHOTO KYTIB MPSIMOKYTHHKA, B
KU BIIMCAHUMN EJIIIIC.

®dyukmis Chord manroe cermeHT (00JacTh MiXK JYroro enirnca i I XOpJIoro).
KoHTyp cermeHTa MamroeTbcs MOTOYHMM IHIEpOM, a Horo HyTpo 3adapOoBYeETHCS
MOTOYHHUM TICH3JIEM.

BOOL Chord (hDC, int left, int top, int right, int bottom,

int x1, intyl, int x2, int y2);

Aprymenrtu left, top 1 right, bottom BU3Ha4arOTh JA1BHI BEpXHIH 1 MpaBU HUKHIN
KyTH TPSMOKYTHUKA, B KWW BOHcaHW# eminc. HacTymHl 3HaYeHHS — KOOpAWHATU
TOYOK, Bl SIKUX OyAyTh MPOBEAECHI MpsM1 0 LEHTPY eiinca. Y MICHUIX iX MepEeTUHY 3
€JIITICOM, MMOYMHAETHC 1 3aKIHUYETHCS yTa.

Jlyra ManroeTsCs B HANpsIMKYy NPOTH TOAWHHUKOBOI CTPUIKH, a 1i KiHII
3'enHyt0Tbes Xopaoto. CeHe apryMmeHTiB X1, y1, x2, y2 takuii ke, K y QpyHKIii Arc.

®yukiisn Pie mamoe cexTop (001acTh MiXK AYTrOr0 efirnca i 1soMa il pagialbHUMH
Bizpizkamu). KoHTyp cekTopa MamioeThcs TMOTOYHHM TIEpOM, a HWOTO BHYTPIIIHICTH
3a¢hapOOBYETHCS MOTOYHUM TIEH3JIEM.

BOOL Pie (hDC, int left, int top, int right, int bottom,

int x1, intyl, int x2, int y2);

Aprymentu pyHkIii Pie MatoTh Takuit xe 3MicT, K y ¢pyHkuii Chord.

®yukiis BOOL Polygon (hdc, POINT * pt, int cPoints); mamtoe 6araToKyTHUK,
KOOPJIMHATH BEPILMH SIKOTO PO3TallIOBaHI B MACHUBI, IM'sl IKOTO MIEPEAAETHCS B IPYTOMY

aprymenti. Enement MmacuBy Maroth TUI POINT. Kontyp 6araTokyTHHKa MalTIO€ThCS



IOTOYHHUM MEpOM, a Horo HyTtpo 3a¢apOOByeTbcs MOTOYHUM MeH3ieM. KubKicTh
BEpIIMH OaraTOKyTHUKA IEpeNaeThCsi B TpeTboMy aprymeHTti. @yHkiis Polygon He
BUKOPHUCTOBYE 1 HE OHOBIIOE MOKKYUK IMOTOYHOI MO3UIII1. 0araTOKyTHUK 3aMHUKAETHCS
aBTOMaTn4yHO. OCh ()parMeHT KOy MOOYAOBU TPUKYTHHUKA.

POINT ptTriangle [3] = {{310,200}, {280,240}, {340,240} };

Polygon (hdc, ptTriangle, 3);

3BEpHITH yBary, mo aprymenTd ¢pyskiii Polygon Taxi x, sik 1 y ¢ynkuii Polyline.

®ynxuis PolyPolygon maioe Bigpasy Kinbka 0araTOKyTHHKIB, aHAJIOT19HO TOMY,
1o poouts PyHkirisi PolyPolyline.

BOOL PolyPolygon (HDC hdc, const POINT * Ippt,

const DWORD * IpdwPolyPoints, DWORD cCount)

Jpyruii apryMeHT npuiiMae MacuB KOOPJIMHAT BEPILIMH BCiX 0araTOKYTHUKIB,
TpeTii aprymeHT lpdwPolyPoints — 1me macuB KUIBKOCTEHl BEpIIMH B KOXHOMY
0araToKyTHUKY, YETBEPTHUH Iepeaae KUIbKICTh 0araTOKyTHHKIB. SIK OaunTe, apryMeHTH
¢ynkuii PolyPolygon taki %, sk i y pynkiii PolyPolyline.

VY HacTynmHOMY MpUKIaAi MU BHKOPHCTOBYEMO OMNHCAHI Bulle (QYHKLI A
MaJIFOBaHHS JEKUIbKOX o0yacTei.

Ipukaaa. JlemoncTpaiis rpadiuaux GyHKUIA MamtoBaHHS 00JacTel.

#include <windows.h>

#include <iostream>

#include <conio.h>

using namespace std;

void main ()

{HWND hwnd = GetConsoleWindow (); // inenTudikatop BikHa KOHCOJI
HDC hdc = GetDC (hwnd); // neckpuntop KOHTEKCTY KOHCOJILHOTO BiKHA
RECT clientRect; / koopauHaTH NpSIMOKYTHHKA

GetClientRect (hwnd, & clientRect); / orpumyemo po3Mipu BikHa

// 3anoBHIOEMO (hOH BiKHA

FillRect (hdc, & clientRect, CreateSolidBrush (RGB (0,160,160)));

Sleep (100);

COLORREF bk = SetBkColor (hdc, RGB (255,255,0)); // xonip ¢poHy TeKCTy
if (bk == CLR_INVALID) cout << "color error \ n";

SetTextColor (hdc, RGB (255,0,0)); // YcTaHOBKa KOJIBOPY TEKCTY
TextOutA (hdc, 260, 20, "YepBoHuit TeKCT Ha k0BTOMY (poHi", 28);
COLORREF penColor = RGB (0,0,255); // cune nepo

SelectObject (hdc, CreatePen (PS_SOLID, 3, penColor));



Rectangle (hdc, 100,160,180,260); // kucts 3a 3amoBuyBanusiMm WHITE BRUSH

POINT ptArrow [7] = {{20,50}, {180,503, {180,203, {230,703},
{180,120}, {180,90%, {20,90}}:

Polygon (hdc, ptArrow, 7); // BuxkopucTaHss KoJip GoHy 3a 3aMOBUyBaHHIM

/I KopuuHeBe mepo

SelectObject (hdc, CreatePen (PS_SOLID, 3, RGB (120,0,120)));

// YKoBTHii TIeH3ETh

SelectObject (hdc, CreateSolidBrush (RGB (255,255,0)));

Ellipse (hdc, 250,150,350,250);

Chord (hdc, 250,20,350,120,150,20,350,120); // cermenT

SetBkColor (hdc, RGB (160,160,160)); // Mminsemo 3anHiii (poH KUCTI
SelectObject (hdc, CreateHatchBrush (HS_CROSS, RGB (0,0,255)));
POINT romb [4] = {{450,70}, {550,140}, {450,210}, {350,140} };
Polygon (hdc, romb, 4); // mamoemo poM0

_getch (); /] ---------- [Nepmmwmii expaH mporpamu -------

/ Minsiemo (oH pobouoro BikHa. CTupaeMo nomnepeani Gpirypu
FillRect (hdc, & clientRect, CreateSolidBrush (RGB (200, 200,200)));
Polygon (hdc, ptArrow, 7); // IlonironanbHa 001acTh CTPIIKU

RECT rct = {300,40,400,180};

// 3anI0OBHEHUH NPSIMOKYTHHUK 0€3 KOHTYPY KOPJIOHY

FillRect (hdc, & rct, CreateSolidBrush (RGB (255,255,0)));

// KOHTYp MPSIMOKYTHHKA MAJTIOEMO TIEH3JIEM TOBIITUHOIO 1 TiKCEh
FrameRect (hdc, & rct, CreateSolidBrush (RGB (255, 0, 0)));

RECT rc3 = {40,40,120,140};

InvertRect (hdc, & rc3); // 3BepHEHHS KBITIB ycepeuH1 IPSIMOKY THUKA
HBRUSH brsh = CreateSolidBrush (RGB (0,255,140));

SelectObject (hdc, brsh);

RoundRect (hdc, 40,160,240,280,40,40); // okpyrJieHUI TPSIMOKYTHUK
Arc (hdc, 220,100,280,160,0,0,0,0); // xopuaHEeBE KOJIO

Pie (hdc, 420, 100, 580, 260, 550, 50, 250, 50); // cexTop
SelectObject (hdc, CreatePen (PS_SOLID, 5, RGB (125,0,255)));
POINT ptFigs [15] = {{310,200}, {280,240}, {340,240}, {310,200},
{370,200}, {400,240}, {430,200}, {370,200}, {445,200}, {430,220},
{445,240}, {465,240}, {480,220}, {465,200}, {445,200} };

INT PolyPoints [3] = {4,4,7}; // mamoemo Biapasy 3 0araToKyTHHKa
PolyPolygon (hdc, ptFigs, PolyPoints, 3);

_getch (); // ---------- Jlpyruii eKpaH mporpamu ------- }

Ha MamtoHKy miBOpYY MOKa3aHO MEPIIUA Kap IPOrpaMH, MPaBOPYY - IPYTHUH.
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Y Windows API € 6arato ¢yHkiiit po6oTH 3 rpadiyHUMHU 00JIaCTSIMHU.

O6nactp — 1€ NPSIMOKYTHa, OararokyTHa, elinTuyHa ¢irypa abo KoMOiHaIlis
AeKiapbkoX Takux ¢iryp. Han ii mikcemsMu MOXKHa BHKOHYBaTH pi3HiI omeparii. Bona
Moxe OyTH 3adapboBaHa, 0OpamiieHa KOHTYPOM, il KOJbOPY MOXKYTh OYTH 1HBEPTOBaHI,
il MOXXHAa BUKOPHUCTOBYBATHUCS IS MEPEBIPKM BUKOHAHHS KJIAIIAHHS MUII BCEPEIUHI
HeEl.

[I{o6 npairoBaty 3 001aCTIO, CIIOYATKY BOHA TOBUHHA OYTU cTBOpeHa. J{Jist 1boro
e wimmid psax QyHkmid, Hanpukian, CreateRectRgn, CreateRoundRectRgn,
CreateEllipticRgn, CreatePolygonRgn 1 mie kinpka iHIIMX. BoHM BUKOPUCTOBYIOTH CBOT
napameTpu JJig OMUCY TeoMeTpii 00JIacTl 1 TOBEPTAOTh JECKPUIITOP 00JacTi - 00'€KT
turty HRGN. ITicns cTBOpeHHs 001acTi 3 HEI0 MOXHA BUKOHYBATH P13H1 Omeparti.

Jnst  cTBOpeHHST  MPSIMOKYTHOI ~ 00JIacTI  BUKOPUCTOBYIOTHCS — (PYHKITIT
CreateRectRgn i CreateRectRgnIndirect.

®ynukris CreateRectRgn crBoproe mpsMOKYyTHY 007acTh, BHKOPHCTOBYIOUH
KOOPJIMHATHU JIIBOTO BEPXHBOTO 1 MPABOT'O HUIKHBOTO KYTIB MPSIMOKYTHHUKA.

HRGN CreateRectRgn (int left, int top, int right, int bottom);

dyukiisn  CreateRectRgniIndirect  crBoproe  OpsSAMOKYTHY — 00JacTh,
BUKOPHCTOBYIOUH OJIMH apTyMEHT — MOoKax4Wk Ha 3MiHHYy Tumy RECT, ska mictuTh
KOOPJIMHATH TUX K€ BEPIITHH.

HRGN CreateRectRgnlIndirect (const RECT * Iprc);

DyHKIIIs CreateRoundRectRgn CTBOPIOE o0J1acTh «OKPYTJICH1M»
MPSIMOKYTHHUKA.

HRGN CreateRoundRectRgn (int left, int top, int right,

int bottom, int widthEllipse, int heightEllipse);

[Tepuri wotupu mapameTpu 30iraroThcs 3 mapamerpamu ¢yskiiii CreateRectRgn.
JIJIsi 3a0KpYTJICHHS KYTiB BUKOPHUCTOBYIOTHCS JYTH €JIiTca, MIUPUHA 1 BHCOTA SIKOTO
3anaroThes B aprymentax widthEllipse 1 heightEllipse.

dyukiis CreateEllipticRgn ctBoproe enintuuHy 001acTb.

HRGN CreateEllipticRgn (int left, int top, int right, int bottom);



[i aprymenTH 3a1a10Th KOOPAMHATH JiBOrO BEPXHHOTO i HPABOTr0 HHUKHBOTO KYTiB
NPSIMOKYTHHUKA, B SIKMI BIIUCAHUH €JIIIC.

®dynkmis CreateEllipticRgnindirect Takoxx cTBOpro€ €NNTUYHY 00JIACTh, aye
BUKOPUCTOBYE OJMH apryMEHT - MOKaX4yuk Ha 3MiHHY Tunmy RECT, sdxa MicTUTh
KOOPJIMHATU TUX K€ BEPIITHH.

HRGN CreateEllipticRgnIndirect (const RECT * lprc);

®dyukuis CreatePolygonRgn cTBoproe MHOIOKYTHY 00J1aCTh

HRGN CreatePolygonRgn (const POINT * Ippt, int cPoints, int fnPolyFillMode);

KoopnuHatu BepmiuH 0araTokyTHHKa pO3TAlllOBaHI B MacHuBi, IM'sl SIKOTO
nepeaaeTbes B nepuiomy aprymenti. Enementu macuBy Maroth tun POINT. KinbkicTh
BepIIMH OaraTOKyTHHKa TEpPEAAacThCss B JAPYroMy apryMmeHTi. baratoxyTHuk
3aMHUKA€ThCS aBTOMATUYHO.

Tperiii aprymeHT 3amae cnocid 3amoBHEHHS (OHY OaratokyTHuka. BiH Moxe
npuitmatu nBa 3HaueHH ALTERNATE 1 WINDING. B pexumi ALTERNATE
BKJIFOYAIOTHCA BHYTPIIIHI 00JIACTi, MO 3HAXOASATHCS MK MEPIIO0 1 APYTU, TPETiH 1
YeTBepTi T.A. cTopoHamMu KOHTypy. Y pexumi WINDING BkitoyaroTbes BCl

BHYTpiIIHI 00iacti. HacTynmHuii MagtoHOK MOSICHIOE BIIMIHHICTh MIXK ITUMHU CITIOCOOAMHU.

ALTERNATE / 5 WINDING

A
M X

®yukiis CombineRgN 103Bosisse BUKOHYBAaTH oOmepaliii Teopii MHOXHH Haj

JIBOMA 00JIACTSIMH, SIK MHOXXUHAMH TOYOK Ha TUTOIIHHI.

int CombineRgn (HRGN hrgnDest, HRGN hrgnSrcl,

HRGN hrgnSrc2, int fnCombineMode);

Ob6nacti hrgnSrcl 1 hrgnSrc2 koMmOiHYIOTbCS, a pe3yibTaT MOMILIAETHCS B
obmacte  hrgnDest. Omneparis  kKOMOIHyBaHHS  3aJa€TbCcsi  4-M  apTyMEHTOM
fnCombineMode. Bin Mo>xe npuiimMaTy HACTYIHI 3HAYCHHS:

1 RGN_AND - nepetun obnacreii;
1 RGN_DIFF - pizauis obnacrei;



[1 RGN_OR - 00'eqnanns obmacrei;
[ RGN_XOR - cumeTrpudHa pi3HuUllsl 00JacTe;
[1 RGN_COPY - cTBOproeTbes Korrist 007acTi, BijiaHot B apryMmenTi hrgnSrcl;

OyHKIliS MOBEpTaE€ 3HAUYCHHS, SKE BH3HAYa€ THUI pe3yibTyrouoi obmacti. Lle
MoxxyTh Oyt 3HaueHHS: NULLREGION (pesynbTyioua 0051acTh TOPOXKHSA),
SIMPLEREGION (pe3yabratr € npsaMokyTHukoM), COMPLEXREGION (pe3ynbrar €
OuTBII CKIaIHOO (hiryporo, Hik npsiMokyTHHK), ERROR (061acTh He CTBOpEHa).

[Tpu Buknuky ¢ynkuii CombineRgn o6macte pesynbrary hrgnDest Bxke moBuHHa
Oytu ctBopeHa. Tpu o0racTi, BUKOPUCTOBYBaHI B aprymeHTax, He 3000B'a3aHl OyTu
pizaumu. Hanpukinan, o6nacts hrgnSrcl moske 36iratucs 3 hrgnDest.

€ e oxna kopucHa ¢yHkiis OffsetRgn. Bona «3pymiye» 001acTb.

int OffsetRgn (HRGN hrgn, int nXOffset, int nY Offset);

[i mepimii aprymMeHT - 1€CKpPUIITOP 3CyBa€ThCcs 00OIACTI, APYTHUA 1 TPETiit 3a1a10Th
BEJIMUMHY 3CYBY N0 TOpPU3OHTam 1 BepTukaidi. OOuIBI Ii BEIUYUHU MOXYTh OyTH
HEraTUBHUMU. 3ayBaKMMO, 110 3MIIEHHsI 00J1acTI HE TMPU3BOIUTH J0 ii aBTOMATHYHOI
nepemManboByBaHHI. K110 BU Oa)kaeTe modaunTH 00JaCTh Y HOBOMY IOJIOKEHHI, TO Ha
nmoyartky ii Tpeda creptu (Hampukialn, 3adapOyBaTu KOIbOPOM (POHY), TTOTIM 3MICTUTH
¢ynkuiero OffsetRgn, a moTim 3adapOyBaTi B HOBOMY MOJOKEHHI.

HactynHuil ¢pparMeHT MosICHIOE L0 MOCTIA0OBHICT KOMaH/.

FillRgn (hdc, rgnBall, bkBrsh);

OffsetRgn (rgnBall, rght, dwn);

FillRgn (hdc, rgnBall, fBrsh);

Y upomy ¢parmenti hde € nmeckpunropom koHcomi, rgnBall - 3mimryerbes
obnacTio, a bkBrsh 1 fBrsh € kuctamu ¢ony 1 3anuBku 001aCcTi BIATOBIIHO.

IMpukaan. 3MimeHHs 06J1acTi 32 TOMOMOTOO KJIABIIl YIPABIIIHHS KyPCOPOM.

#include <windows.h>

#include <conio.h>

#define KEY_ARROW_UP 72

#define KEY_ARROW_RIGHT 77

#define KEY_ARROW_DOWN 80

#define KEY_ARROW_LEFT 75

// 3cyB kona (obmacts rgnBall) na rght oquauIs BripaBo 1 dwn OuHUIL BHU3.



//@apOyeMo 00651acTh KOJTHOPOM (POHY, 3MIIITyEMO 001aCTh, 3AIMBAEMO 33JIaHUM
// KOIBLOPOM

void drawBall (HDC hdc, HRGN rgnBall, HBRUSH bkBrsh,

HBRUSH fBrsh, int rght, int dwn)

{FillRgn (hdc, rgnBall, bkBrsh);

OffsetRgn (rgnBall, rght, dwn);

FillRgn (hdc, rgnBall, fBrsh);}

void main ()
{HWND hwnd = GetConsoleWindow ();
HDC hdc = GetDC (hwnd); // neckpuntop KoHCOJ1
RECT clientRect;
GetClientRect (hwnd, & clientRect); // orpumyemo po3mipu BikHa
Sleep (100);
HBRUSH bkBrush = CreateSolidBrush (RGB (0, 80, 0));
HRGN bgRgn = CreateRectRgnIndirect (& clientRect);
FillRgn (hdc, bgRgn, bkBrush); // 3anuBaemo ¢pon koHcomi.
intx1 =50, y1 =50, rl =30; // koopiMHATH HEHTPY KYyJi 1 HOro pasiyc
HBRUSH ballBrushl = CreateSolidBrush (RGB (200,0,0));
HRGN rgnBalll = CreateEllipticRgn (x1-r1, y1-rl1, x1 +rl, y1 + rl);
FillRgn (hdc, rgnBalll, ballBrushl);
int iKey = 67;
while (iKey! =27) // Buxin no knasimi ESC
{if (_kbhit ())
{iKey = getch ();
switch (iKey){
case KEY_ARROW_UP:
drawBall (hdc, rgnBalll, bkBrush, ballBrushl, 0, -10);break;
case KEY_ARROW_RIGHT:
drawBall (hdc, rgnBalll, bkBrush, ballBrushl, 10, 0);break;
case KEY_ARROW_DOWN:
drawBall (hdc, rgnBall1, bkBrush, ballBrush1, 0, 10);break;
case KEY_ARROW _LEFT:
drawBall (hdc, rgnBall1, bkBrush, ballBrushl, -10, 0);break;}
P} o}

Y 1mpoMy MpUKIAAI MU MEPEMINIAEMO ENNTHYHY 00JIaCTh BCEPEAMHI KOHCOIMI,
BUKOPUCTOBYIOUHM KJIABIII yHPaBIiHHS KypcopoM. JIisi 1boro Mu CTBOPWINA (YHKIIIO
drawBall, sixka kpim geckpunTopa koHcoii hdc i o6macti rgnBall, B skocTi aprymeHTiB
npuitmae mieHsni 3anuBku ¢oHy bkBrsh i o6macti fBrsh, a Tako BeIWYWHU 3CYBY IO

ropu3oHTaii rght i BepTukaz dwn






