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Annotauus. B yuebnukax no Delphi, kak npaBuio, He1oCTaTOYHO BHUMaHUSI 00paniaroT Ha
TaKHe BOIIPOCHI, KaK MIPUMEHEHHE AUPEKTUB KOMIMIATOPA WIH, HAIPUMEp, 3aIyCK APYTHX MPHIIOKe-
HUI W3 aBTOPCKOM MporpaMMbl. ABTOPbI Y4eOHUKOB, BUAMMO, UCXOJST U3 TOTO, YTO HAYMHAIOLIEMY
IPOTrPaMMHUCTy CTOJb MPOABHUHYTHIC CPEACTBA HE NMOHAAO0ATCS, a CIIEHUATIUCT BPAI U 00paTUTCs K
Y4IEOHHKY.

OnHAaKo UMEHHO HCIIOIh30BAaHUE YIOMSIHYTHIX CPE/ICTB ITO3BOJISIET AakKe HAUMHAIOIIEMY IPO-
TPaMMHCTY CO3]]aBaTh BOCTPEOOBaHHBIC B IPUKJIAIHBIX O0JACTSIX MPHUIOKEHHUSL.

B cratbe maHo moapoOHOE PYKOBOACTBO IO pa3paldOTKE MpOrpamMMbl MMOCTpOeHHUs Tpaduka
(DyHKIMH, aHATUTHYIECKOE TIPEACTABICHHE f(X) KOTOPOH HE BCTPOCHO B TEKCT MPOCKTA U MOXKET OBITh
BBEJICHO B UHTEPAKTUBHOM PEXUME.

CyTb pemieHus 3aKirodaeTcs B cienyromeM. Ha mepBoM mare co3gaercsi BCIIOMOTaTeNbHBIN
IPOEKT BBIBOJA rpaduka GyHKIHH f, 3aKITFOUUTENBHBIH ONepaTop peann3aluyu KOTOPOil MpennchBa-
€T NIPUCBOUTH NMEHH (DYHKIIH COAEPKUMOE HEKOTOPOTO TEKCTOBOTO (haiiyia (C OMOIIBIO TUPEKTUBBI
BCTaBKH).

OCHOBHOH TPOEKT CO3/1aeTCSl Ha BTOPOM Iare. BHavase moiap30BaTelto npeuiaraeTcs BBECTH
B MHTEPAKTHBHOM PEKHME aHAUTUTHIECKOE BBIPAKEHHE I (DYyHKINH; OCHOBHOH NMPOEKT HEMEATICHHO
3aMUCHIBACT €TI0 B YIIOMSHYTHINM BBIIIE TEKCTOBBINM (aiii. 3aTeM BBI3BIBACTCS CUCTEMHAss QYHKIUS 3a-
MycKa BHELIHETO MPHIIOKEHHS. PONb 3TOro BHEIIHETO MPUIIOKEHUS UTPacT KOMITMIATOP KOMaHTHON
CTPOKH, KOTOPOMY B KauecTBE IapaMeTpa IepelaeTcsi MMs HCIOIb3yeMoro Qaiina (rmepex HadaioM
KOMITWJISILIUY TUPEKTHBA KOMITHIIITOPAa 00ECIIeYnBAET BOCCTAHOBIICHHE IIEJIOCTHOCTH TEKCTa BCIIOMO-
raTeixbpHOro IpoeKTa). B pesynbprare cozgaercs ncnonHseMbld (aiiin BCHOMOraTeIbHOro MPOEKTa.

B 3aximoueHne B TOM K€ OCHOBHOM IPOEKTE BTOPHYHO BBI3BIBACTCS CUCTEMHAs (DYHKIHS 3a-
IIyCKa BHEITHETO NMPHIOKEHNUS, Ha 9TOT pa3 — JJIs 3aIlyCKa CO3IaHHOTO MCIIOIHAEMOTo (aiiia BCIIOMO-
raTeixbHOrO MPOEKTA.

Karouessble cioBa: nporpamMmmupoBanue, Delphi, rpaduk ¢yHKmm, napameTp, gaii.

Beenenue

CraTbst COOEpXKHUT MaTepuaj, KOTOPbI MOXET ObITh IOJE3€H I TeX, KTO XO4YeT
OBICTPO HAY4YHMThCS pUCOBaTh rpaduku (GyHKUMN JTIOO0OH cioxkHOCTH cpenactBamu Delphi.
OOBIYHO B TaKMX MPOrpaMMax MpeayCcMaTpUBAIOT BBOJ HEKOTOPOW YMCIOBOM MH(pOPMALIUU B
UHTEPAKTHBHOM peXuMe (Hampumep, IpaHHUIl U3MEHEHUs apryMeHTa (QyHKUuHu). B uyacTtHO-
CTH, JJaHHAs 3aMETKa IO3BOJIUT BKJIIOUUTh B CIIMCOK BBOJUMBIX B MHTEPAaKTUBHOM pPEXHME
JAHHBIX aHAJMTUYECKOE BhIpAKEHHE caMOi (PYHKIINH.

OtmetnM, uto yueOHas sutepatypa mmo Delphi Becbma o6mmpHa (cMm., Haripumep, [1-14]).
Jnst yriryGrieHHOT0 N3y4YeHust MUpa KOMIBIOTEPHOM Tpaduky pekoMeHryeM Kauru [ 15-20].

' PaGota BhInonHeHa npu nouiepkke OTaena MaTeMaTnky u uapopmarukn JJOUI] PAH.
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1. llocTtpoenue rpadpuxa pyHKIHN
1.1. Cxema nocmpoenus cpagpuxka hynkyuu 00HoU nepemenHnoll

I'paduk 3amannoit ¢pyHKIMU y = f(X) HA CTpaHUIE KIETYATON TeTpaau OOBIYHO PH-
CYIOT Tak: pa30WBaiOT 00JACTh OINpENENCHUs [X1;X,]| Ha N YacTei, BHIUYUCIAIOT 3HAYCHUS
GYHKIIUN B TOYKAX X = Xq, X1+ Ax, ..., X,, e Ax = (x, — x1)/n, ¥ cieBa HaNpaBoO COEIH-
HSIOT MOJy4eHHble ToukH (X,y). IIpu 3TOM yMeHHe HaxomuTh 00aacTh 3HadeHuit [y',y'']
CHOCOOCTBYET YCIEIIHOMY BBIOOPY OTPaHWYMBAIOLIETO MPSMOYTOJIBHUKA U €IUHUYHOTO OT-
pe3ka no ocu OY. EnquHnuHblil oTpe3ok mo ocu OX 0OBIYHO MPUHUMAIOT PaBHBIM CTOPOHE
KJICTKH.

Wnes nepenoca rpaduka B okHO (HOpMBI 3aUMCTBOBaHa U3 [13] u 3akimouaercs B mpe-
00pa3oBaHUM «OyMa)KHBIX» KOOPAUHAT TO4eK (X,y) rpaduka u oceil KOOPAMHAT B OKOHHBIC
KOOPJMHATHI, KOTOPBIE MBI Oy/1eM 0003Ha4YaTh 4epe3 SX U Sy COOTBETCTBEHHO.

1.2. Ilpeoopa3zoeanue koopounam

Hauano oxoHHOW cHCTeMBI KOOPAWHAT PACIOaraeTcsi B BEPXHEM JIEBOM YTy OKHA,
OCh WUTPEKOB HamNpaBlieHAa BHHU3, KOOPAWHATHI TOYEK — IEJIble HEOTpUIlaTelbHbIe uncia. Ha
puc. 16 yepe3 W u H 0603Ha4e€HBI COOTBETCTBEHHO IIUPHUHA U BHICOTA OKHA.

Ipu osuscenuu mouxu (X,y) 6 OymaxcHoMm eapuanme om 1€6020 00 NPABO2O Kpasl
02PAHUYUBAIOWE20 NPSIMOY20IbHUKA 0045 npoudenno2o paccmosnus (X — xq)/(xy — X1)
pasua sx/W — Oone paccmosinus, npoutoenHo20 MmMouKou (SX,SY) 6 OKHe. AHAJIOTHYHO
o —=y)/" —y) = (H—sy)/H. Orcrona:

sx =W (x—x1)/(xz —x1);85y=H—H @y —-y)Q" =)

A Y (0,0) w
X1 le
(x,y) (sx,5y)7
H
y' v
la 16

Puc. 1: a) — OymaxkHas cucTeMa KOOPAWHAT; 0) OKOHHAS CHCTEMa KOOpIUHAT

1.3. Bwvi600 cpaghuka
s BeiBoma rpaduka GyHKIMH y = f(x) pa3o0beM OTpe3oK [x;;X,] Ha n vacteu
uaHbBL Ax = (X, — X1) /M ¥ yCTAaHOBUM MHCTPYMEHT Il PUCOBaHUA (pyuK)) B CaMylO JIEBYIO
TOUKY rpaduka GyHKIHN:
x:=xy; y: = f(x); moveTo (SX(x),SY(y)).
VYBenuuuBas B n pa3 3Hau€HHE X Ha Ax, MPOBOJUM KaXXIbIi pa3 JIMHHUIO U3 MPEABIIYIIeH TOY-
ku B Touky (X, f(x)):
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fori:=1tondo begin
x = x +deltaX; y = f(x); LineTo(Sx(x),Sy(y));
end.
Crenyromue CTaHIapTHBIC ICWCTBUS HE TPEACTABISIOT TPYyJa: — YCTAaHOBKA IIBETa

¢oHa 1 Touek rpaduKa; — BBIBOJ CTPEJIOK Ha OCSX KOOPAMHAT; — HAHECEHHE Ha OCU HAace4eK U
mdp. Jlerko Taxke peann3oBaTh aHUMHPOBAHHBINA BHIBOJ rpad)ika M U3MEHUTH TOJIIUHY U
CTWJIb JIMHUM WJIM HUCHOJb30BaTh MPOLEAYPHBIM THUIl Ul BBIBOJA HECKOJBKUX Ipa(HKOB Ha
oTHOM pucyHKe. OrpeeneHHbIe TPYJHOCTH MOTYT BBI3BAThH CIEAYIOIINE JIBE 3a/1a4u: 1) BBI-
BOJI rpaduka (QyHKIMH, aHATUTUYECKOE BBIpAKEHHE ISl KOTOPOMl BBOJIUTCS B MHTEPAKTHB-
HOM pEXHME, a HE 3aJ]aeTCsl B MOJYJIEe POEKTa; 2) BBIBOA Tpaduka GyHKIHUU IBYX MEPEMEH-
HbIX. Pemenue nepBoit 3amaun cM. B §3; o BeIBoje rpaduka (YHKUUHU JIByX HEPEMEHHBIX
MO>KHO TpouuTarts [13, c. 444-453].

2. lloapoOHoe pemienne

2.1. Oovagnenue nonei u memooos kiacca TForml
B paznene Private knmacca TForm1 o0bsiBUM niepeMeHHBIE:
W, H: integer; deltaX, x, y: real;
Y TIepEYHCIIUM 3aroJIOBKM METOJIOB KJlacca:
procedure MyGraphic;
function SX(x: real): integer;
function SY(y: real): integer;
function f(x: real): real;

2.2. Peanusayus memoooe SX u SY npeoodpazoeanua koopounam
B yactu implementation moaysst Unitl 0OBbsIBUM KOHCTAHTBI
x1=-5.0; x2=5.0; y1=-5; y2=5; n=200;
3aTeM MPHUBEIEM pealu3allid METOJOB MPEOOpa3oBaHMs M YKKEM AHATUTHUECKUN BUJI
byskun f(x), rpaguK KOTOPOH MbI XOTUM BBIBECTH Ha XOJICT (DOPMBI:
function TForm1.SX(x: real): integer;
begin SX:=round ((x-x1)/(x2-x1)*W); end;
function TForm1.SY (y: real): integer;
begin SY:=round (H-(y-y1)/(y2-y1)*H); end;
function TForm1.f(x: real): real,;
begin f:= Cos(3*x)*exp(-0.3*x); end;
2.3. 3akniouumensvHoie oelcmeus
Ocranoch MPUBECTH peaM3aIiiio OCHOBHOTO MeTona MyGraphic u BbI3BaTh METO,

CKakeM, 3 00paboTunka coobiTis onPaint 11t popmel.
procedure TForm1.MyGraphic;
var i: integer; X,y: real;
begin

with canvas do

begin //mo3unponupyeM pydky B Touke (xq, f (x1))

x:=x1; y:=f(x); moveTo (SX(x), SY(y));
//lyBennuuBas X Ha Ax, MPOBOJUM JIMHUIO B TOUKY (X, f(x))

fori:=1tondo begin x:=x+deltaX; y:=f(x); LineTo (SX(x), SY(y)); end;

end;
end;
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B o6paboTtunke cobwiTus onPaint nnst ¢popmel Beruricnum 3Hauenus W, H, Ax, npose-
JIEM OCH KOOpAHMHAT U BbI3oBeM MeToa MyGraphic:
procedure TForm1.FormPaint(Sender: TObject);
begin
W:=clientwidth; H:=clientheight; deltaX:= (x2-x1)/n;
with canvas do
begin
x:=x1; y:=0; moveTo (SX(x1), SY(y)); LineTo (SX(x2), SY(y));
x:=0; y:=y1; moveTo (SX(x), SY(y)); LineTo (SX(x), SY(y2));
end;
MyGraphic;
end;
3. BBoja BeipaxkeHnus 1Jisi yHKIIMUA B HHTEPAKTHBHOM pe:KnMe

3.1. Ilepemewmenue svipasricenus ons f(x)

B BhImIIe TIpHBEIeHHON peanu3anuu MeToaa f(X) BeIpaKEHUE B MPABOWM YacTH OIepa-

TOpa MPUCBAMBAHUS KECTKO BCTPOCHO B TeKCT Moyt Unitl.pas mpoekta projectl.dpr:
f:= cos(3*x)*exp(—0.3*x) (1)

Henw3s nu opranu3oBath 3ajaHue TEKCTa BhIpaXeHHs Ui (YHKLUWU MO MpUrIiamie-
HUIO IPOrpaMMBbI?

B manke Hamero mpoekTa co3maauM (Hampumep, ¢ MOMOIIbI0 BlIOKHOTa) TEKCTOBBIN
daiin ‘1.txt’ ¢ TekcTOM

cos(3*x)*exp(-0.3*x),

OJIHOBPEMEHHO 3aMeHUM (1) Ha AMPEKTHUBY KOMIWIATOPA
f:={$I 1.txt}

CkoMIHUIUpyeM U BBIIOJIHUM NporpaMmmy. Kak Mbl yBUANM, TOZOOHOE «OTUYXKICHUE»
TEKCTa BbIpaKEHUS A1 (QyHKUMUU HE BbI3BAJIO MPUHIMIHMAIBHBIX 3aTPyJHEHHH, T. K. Oiaro-
Japsi AUPEKTHBE KOMITHIISTOPA BOCCTAHABINBACTCS LIEJIOCTHOCTh TEKCTA.

Bbriiie Mbl BpyUHYIO BBITIOJTHUIN P ACHCTBHIA:

— CO3JaJIM B TeKyLIeH nanke ¢ailsl 1 3anucaid B HEro aHaTMTUYECKOE BhIPaKEHUE JIS
byHKIMH, Tpa@uK KOTOPOU TpedyeTcs MOCTPOUTH (TIEPBOE ICHCTBHE);

— 3aTeM CKOMIIMJIMpOBaNU (BTOpoe aeiictBue) projectl.dpr, 3Has, 4TO KOMIHISATOD,
clenysl TUPEKTUBE, BOCCTAHOBUT LIEJIOCTHOCTh TEKCTAa MOJTYJIS;

— 3amyCTUIH (TpeThbe IEHCTBHE) CO3AAHHBINA B Pe3yJbTaTe KOMIWIALUN UCIOTHUMBIHA
daiin projecl.exe.

B cnepyromem paszene BBITOJIHEHUE BCEX 3TUX TPEX NEHUCTBUU ITOPYYUM KOHCOJIBHO-
My TIPOEKTY project2.dpr, KOTOpBI CO3AaUM B TOU XKe TaIKe.

3.2. Ilpoexm project2
program Project2;
{SAPPTYPE CONSOLE}
uses
SysUtils, Windows, Dialogs;
var
g: Text;
s: string;
begin
//BBEIeM aHAMMTUYECKOE BhIpaskeHue ams f(x)
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s:=inputBox ('Pucyem rpadux.',

'BBenute Beipaxenue st pyHkmuu:', 'sin(x)");

//3armtem ero B aiin 1.txt

AssignFile (g,'l.txt");

rewrite(g);

WriteLn(g,s);

CloseFile(g);

//ckommupyem projectl.dpr ¢ MOMOIIBIO KOMIHIIATOPA KOMAHIHOW CTPOKH
winexec ('dcc32.exe projectl.dpr',0);

sleep(1000);

//BBITIOITHAM €TO

winexec ('projectl.exe',1);

end.

3akaoveHue
st moctpoenus rpaduka GyHKINU OJHOM NMEPEMEHHOH 3ammyckaeM project2.exe, Ko-

TOPBIN MPETIOKUT BBECTH BBIPAKCHHE ISl PYHKIUH (pHC. 2).

Beegume Ebipa#eHe 4NnA PyHELMM

A zinl=Foos[ 3] enpl- ]

]S Cancel

Puc. 2. BBonum BelpakeHUe 1151 QyHKIUH f(X)

B oxkomko, riae Muraetr Kypcop, BBEIAEM BBIpaXKEHHE 000 CIOXKHOCTH, COCTABJICH-
Hoe 1o nipaBmiaMm Delphi. [Tocne TmaTenpHOM TPOBEPKH HAXKMEM JIJIS1 TTIOATBEPKIACHUS KHOTI-
Ky OK u yBuaum rpaduk (puc. 3).

W Formi

Puc. 3. I'paduk GyHKIIMHU, BRIpOKEHUE TSI KOTOPOU 33]JaHO UHTEPAKTUBHO

34
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Abstract. Textbooks on the Delphi language, as a rule, pay little attention to such issues as the
use of compiler directives or, for example, launching other applications from the author's program.
Abstract. Textbooks on the Delphi language, as a rule, pay little attention to issues such as the use of
compiler directives or, for example, launching other applications from the author's program. The au-
thors of the textbooks seem to assume that a novice programmer will not need such advanced tools,
and an experienced programmer is unlikely to turn to the textbook.

However, it is the use of these tools that allows even a novice programmer to create applica-
tions that are in demand in applied fields.

This note provides detailed guidance on the development of a program for plotting a function,
the analytical representation of which f(x) is not embedded in the text of the project and can be entered
interactively.

The essence of the solution is as follows. As the first step, an auxiliary project is created for
the output of the graph of the function f, the final implementation operator of which prescribes assign-
ing the contents of a certain text file to the name of the function (using the insertion directive).

The main project is created in the second step. First, the user is prompted to interactively enter
an analytical expression for the function; the main project immediately writes it to the text file men-
tioned above. Then the system launch function of the external application is called. The role of this
external application is played by the command-line compiler, to which the name of the file used is
passed as a parameter (before starting compilation, the compiler directive ensures the restoration of the
integrity of the text of the auxiliary project). As a result, an executable file of the auxiliary project is
created.

Finally, in the same main project, the system launch function of the external application is
called a second time, this time — to launch the executable file of the auxiliary project.

Keywords: programming, Delphi, function graph, parameter, file.
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