UltraLogik. Pykoeoocmeo nonvsoeamens. Knuea 1.

21 A3bIk nporpammupoBaHnsa PASCAL

21.1 BeedeHue

PASCAL nporpamma npencrasisier u3 cedst cnucok PASCAL onepaTopos.
Kaxxnplii oneparop 3akaHUMBaETCs ABOETOUNEM-pa3enuTeneM (:). iMeHa, ncnoap3yroniecs
B oreparopax (MepeMeHHbIe, KOHCTaHThI, KJIIOUEBbIE CIIOBA), PA3AEIISIIOTC HEAKTUBHBIMU pa3/ieiu-
temsimu (cumBoa mipoOena, EOL, taOymnsmus), a Takke clenuaaibHbIMA CUMBOJAMH (Hampumep, >
"Oombire yem").
KomMeHTapuu MOTyT OBITh BKIIFOUEHBI B TEKCT M 3aKIIOYCHBI B 3Be30UkH. CTPyKTypa
nporpamum si3eika PASCAL cnenyromasi.
e Tlporpamma momkHa HadnHATHCS ¢ KirodeBoro cnoa PROGRAM3a KOTOpBIM clienyeT uMs mpo-
rpaMMbl, ¥ 3aKaHYNBAThCs KITFOYEBBIM citoBoM ENd.
e (OOswsBrneHue QPyHKIHMH TOJKeH HaunmHaThes ¢ KimtoueBoro cioBa FUNCTI ON u 3akanumBathcs
KJIt0ueBbIM ciioBoM END.
e (OOswsBIEHUE MPOIEAYPHI JOKHO HauMHATHCA ¢ KitodeBoro cioBa PROCEDURE u 3akanum-
BaThCs KITI04YeBbIM ciioBoM END.
* ['pynma omepaTtopoB, HaunHaromasics ¢ kiodyeBoro cioBa BEG N u 3akaHumBaromascs Kioye-
BbIM ciioBoM END paccmaTpuBaeTcst Kak 0OIMH ornepaTop.
* biok 00bsBIEHUS THIOB JaHHBIX JOJDKEH HAUMHATHCS C KIFoueBoro cioBa VAR
[Tpumep.
program SunByCal | ;
functi on Summa(var N integer):integer;

var
| : integer;
begi n
i f N=0 then
Resul t: =0
el se begin
[ =N-1;
Resul t : =N+Summa( 1) ;
end; { el se}
end;

procedure Mi n;
begi n

Res: =Summa( | np) +Sunma( | np) ;
end;

21.2 Tunbi onepamopos

Nwmerores cnenyromue trunsl PASCAL onepatopos:
- OTIepaToOpbl BO3/ICHCTBUS HA MIEPEMEHHYIO (IIepeMEeHHas ;= BEIPAKEHHE:);
- ycnoBabie oniepatopsl (I F, THEN, ELSE );
- uteparmonnsle oneparopsl (FOR, VHI LE ...);
- YIPaBIISIOLIUE ONEPATOPHI;
- crielMaibHbIE OTIEPaTOPhI AJIS CBA3H C JPYTUMU SI3bIKAMHU.

21.3 BbipaxkeHus
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PASCAL Boipaxenus siBnsiercss komOunaruer PASCAL onepaTopoB 1 nepeMeHHbIX (WIn
KOHCTaHT) onepanoB. Kpyrible CKOOKH MCTIONB3YIOT JUIsl BBIICTICHUS YaCTH BBIPAXKECHUS U 3a/1aHUS
OIIPEEIIEHHOTO MOPsI/IKa BBIIIOJIHEHUS Olepauil.

Hanpuwmep:
2+3*6 naetr 3HaueHume 20
(2+3)*6 naer suHauenue 30

JIJist KaXK10TO OJIMHOYHOTO BhIpakeHUs (kKomOuHanuu onepanoB ¢ oqauM PASCAL onepato-
pPOM) BCE OTEPaH]IbI JOMKHBI UMETh OJTUH THII.
Hanpuwmep:
(boo_varl AND boo_var2) wumeer tunm bool ean
not (boo_var1l) wumeer tun bool ean
(sin(3.14) + 0.72) wumeer tun Fl oat
(1s23 + 1.78)  sBaseTcs HEACHCTBUTEIBHBIM (OMTHOOYHBIM) BEIPAKCHHEM.

21.4 Cnucok onepayutl sizabika PASCAL e nopsiOke y6bleaHusi npuopumema

No Oneparnuss Umst

1. Basarue agpeca @

2. YHapHbII MUHYC -

3. YHapHBIii mtoc +

4. lopszpsnnoe HE NOT

5. JJornueckoe HE NOT
/

6.YMHOXEHUE *

7. enenue

8.1lemounciieHHOE IeIICHUE Dl V
9.0cTaTok OT JaeneHust MOD
10.JIornueckoe "N" AND
11.ITopazpsianoe "N" AND
12.1{uk. caBUr BIpaBo SHR
13.1luks1. caBUT BIEBO SHL
14.Cnoxenue +
15.Berunranue -
16.JTornueckoe "UJIN" OoR

17.ITopaspsanoe "MJIN"OR
18.JIornueckoe uckirouarontee "MJIN" XOR

19.Bxox1eHre BO MHOXECTBO I N
20.bonpmie >
21.Menb1ue <
22.PaBHO =
23.He paBHO <>
24.bonpuie WM paBHO >=
25.MeHbllIe NN PABHO <=

21.5 Ynpaensirowue KOHCMpPYKyuuU si3bika npo2pammupoesaHusi PASCAL

ASSI GN MIPUCBOUTH

| F/ THEN ELSE ecii/Toraa /MHave
VHI LE IOKa

REPEAT IIOBTOPUTH

FOR IO TOTO KaK
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CASE NOJIMBapUAHTHOE BETBIICHHE
EXIT BBIXO/T U3 MPOIETYPHI

BREAK BBIXOJ UX IIHKJIA

CONTI NUE HavyaTh HOBYIO UTEPAIIMIO ITUKIIA

21.5.1.1 Onepartop ASSI GN

Nms: =
Ha3Hayenue: NpHUCBOUTH IEPEMEHHON 3HAYECHUE BBIPAKCHUS
Cunrtakcuc: <nepeMeHHas™:= <BBIPAKEHUE™;

Omnepanabl: IlepemenHast u BbIpak€HUE JOJKHBI UMETh OJIMHAKOBBIHN THII.

ITpumep
(* mepemenHasa - nepemenHas *)
bo23 : = bolO0;

(* mepeMmenHas - BhpaxeHue *)
bo23 : = NOT (bol0);
bo56 :=b34 OR al arnml00 & (| evel >= over_val ue);

21.5.1.2 Omnepatop EXI T

HNmsa: EXIT
Ha3nauenme: 0e3yCIIOBHBIN BBIXOJ M3 MPOLIEAYPHI
Cunrakcuc: EXIT

21.5.1.3 Onepartop BREAK

Hms: BREAK
Hasnauenue: Ilo3BosisieT JOCPOYHO 3aKOHYUTH LIUKII
Cunrakcuc: BREAK

21.5.1.4 Omnepatop CONTI NUE

Ums: CONTI NUE
Ha3nauenue: [lo3BoisieT HaYaTh HOBYIO UTEPAIIUIO IIUKJIA, JAXKE €CITH MPEABLAYINAs UTEpaLUs He
ObLIa 3aKOHYEHA.

Cunrtakcuc: CONTI NUE

21.5.1.5 Oneparop IF. .. THEN ... ELSE

HNwms: I F... THEN. .. ELSE

Ha3nauenme: BwinosHseT <ornepaTopl>, ecnu <gromunoe_ srupaxenme> = TRUE, wuna-
ye <onepaTop2>. B kadecTBe onepaTopa MOXKET OBITh CIIMCOK OMEpPaTOpOB, HA-
YUHAIOLIMNICA ¢ KirodeBoro cioBa BEG N 1 3axaHuMBarOmuiics KIFOUYEBEIM CJIOBOM

END.
CuHTaKCcHC:
| F <gpomunHoe_sBrpaxenHme> THEN
<omneparopl>;
ELSE
<omneparop2>,
ITpumep
| F manual AND NOT(al arm) THEN
Level := nanual | evel;
ELSE
Level := (1v100*100) / scale;

21-3

AH3zvik npoepammuposanus Pascal



UltraLogik. Pykoeoocmeo nonvsoeamens. Knuea 1.

IIpumeuanue. Oneparop ELSE sBnsercs gomomuurensubiM. Eciiu onepatop ELSE orcyrcryer,
TOT/1a OTCYTCTBYIOT HHCTPYKIMH, COOTBETCTBYIONIHE ycioBuio FALSE.

21.5.1.6 Onepatop VHI LE

Nmn: VWA LE. .. DO

Ha3naueHue: BBINOJHACT <orepaTop™> ecliu <mBouuHoe_ BopaxeHne> = TRUE. YcnoBue
MIPOJIOJDKEHHMS TIPOBEPSIETCSL 10 BBIMIOJIHEHUA. B KadecTBe omeparopa MOXKET OBITh
CITMCOK OIepaTOpOB, HaUYMHAOIIMICS ¢ KitoueBoro cioBa BEGQ N u 3akanumBaro-
muics xiaroueBsiM ci1oBoM END.

CuHTaKCcHuC:
VWH LE <zgsowmunHoe BripaxeHme> DO
<omnepaTop>;
[Tpume
J =1,
WH LE J <= 100 & words[j] <> 'KEY' DO
J = J +1;

IIpumeuanue. He pekomenayercs ucnons3oBath B oneparope WHI LE BxonHbIe mepeMeHHbIE, T.K.
nporpaMMa CUMTBHIBACT WX OJUH pa3 B LIUKIIC U HE OOHOBISET MX B TEUCHUU JCHCTBHS ONEpaTopa
VWA LE. D10 MoxeT npuBecTH K 3aBHUCAHUIO IPOTPAMMBI.

21.5.1.7 Onepartop REPEAT

HNms: REAPEAT. . . UNTI L

Ha3naueHue: BBINOJHACT <omepaTop™ Moka <gBomuHoe_ prpaxeHme> = TRUE. YcnoBue
MIPOJIOJDKEHMS TIPOBEPSIETCSl TIOCJIE  BBIMOJHEHHUsA. B KadecTBe omepaTopa MOXKET
OBITH CITMCOK OIEpaTOpPOB, HAYMHAIOIINICS ¢ KitoueBoro ciioBa BEQ N u 3akanun-
Barowuiics kiroueBsIiM ci1oBoM END.

CuHTaKCHUC:
REPEAT
<onepaTop>;
UNTI L<gBouunoe BHpaxeHnme>,

Ilpumeuyanue. He pexomenayercs ucmnons3oBath B onepatope REPEAT BxoaHble mepeMeHHEIE,
T.K. IPOTpaMMa CUUTHIBACT UX OJMH pa3 B IIUKJIC U HE OOHOBIISET UX B TEUCHUH JCHCTBUS ONEpaTo-
pa REPEAT. D10 MOXeT npuBecTH K 3aBUCAHUIO IPOTPAMMBI.

21.5.1.8 Omnepartop FOR

Nmsa: FOR .. TQUDOMNTO) . .. DO

Ha3HayeHue: BBITIONHSET OTPAHUYCHHOE YHCIIO UTEpAIMi <OomepaTropa™>, UCHOJb3Ysl KaK MHIEKC
MEPEeUUCIIIEMYI0 TIEPEeMEHHYI0. B KauecTBe oreparopa MOXeET OBITh CIHHCOK OIle-
paTopoB, HauMHAKOIIHICS ¢ KiIodeBoro cioBa BEQ N u 3akaHunBaroniuiicss Kio-
yeBbIM ciioBoM END.

CunTakcuc:
FOR <index> := <mini> TO (DOWNTO) <naxi > DO
<omnepaTop>;

Onepanasbi:
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I ndex <mopsiakoBas_TepeMeHHas™> mnepemeHHas Tuma | NTEGER, SHORTI NT,
LONG NT, WORD, DWORD, BYTE, TI MER yBenmumBaromascs (yMEHBIIA0-
mrasicst st DOANTO) B kak10i1 ureparium.

M ni HayvaJbHOE 3HAYCHHE UHJEKCA TIepe/T IEPBOM HTEpaIneii
maxi MakcuManbHO (MuHUMaNBHO a1t DOVWNTO) nomyctuMoe 3HaueHHEe MHAEKCA
[Tpumep:
J .= 101 ,;
FOR 1 :=1 TO 100 DO

IF WORDS[I] = 'KEY' THEN

J =1 ;

EXIT;

21.5.1.9 Oneparop CASE..CF

HNms: CASE..OF

Ha3nayenue: TNOIMBapUAHTHOE BETBIEHHUE 110 MHOTMM HaIpaBlIeHUsAM. BeimosHsger <omnepa-
TOp_I > B 3aBHCUMOCTH OT 3Ha4YCHUS <IOPSIKOBOW IepeMeHHOW>. B kauecTBe
oreparopa MOXeT ObITb CIIMCOK OIEpaTOpPOB, HAUMHAIOIUICS C KJIIFOUEBOIO CII0Ba
BEGQ N u 3axkagumnBarommiics Kiro4deBbiM citoBoM END.

CuHTaKcuc:
CASE <nopsmkoBas_nepemennas> OF
SHaueHne 1.
<omepatop_1>;
SHaueHne 2.
<omepaTop_2>;
SuaueHne N
<omnepatop_N>;
ELSE
<onepatop_el se>;
END;
Omnepanppbr:
<nopsiakoBas_nepemennas™> tumna | NTEGER, SHORTI NT, LONG NT, WORD, DWORD,
BYTE, TI MER

21.5.2 YnpaBneHue Tanmepom

TSTART MyCK Taiimepa
TSTOP OCTaHOB Taiimepa
TCONTI NUE mpomoinbKUTh cueT Taitmepa

21.5.2.1 Onepatop TSTART

HNms: TSTART

Ha3znavenue: Ouninaer TalitMepHYIO EpeMEHHYIO (3amuchiBas B Hee 3HaueHue ()
U 3aITyCKaeT CYET BPEMEHHU

Cunrakcuc: TSTART (<raiimepHas repeMeHHas>);

Omnepanapl:  1r00ast HEAKTHBHAS TaliMepHAas epeMeHHas

[Ipumep

TSTART (T);

21.5.2.2 Onepatop TSTOP
HNms: TSTOP
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Ha3navenne: OcraHaBiMBaeT TaliMEPHYIO IEPEMEHHYIO. 3HAUEHUE IIEPEMEHHOM 110CIIE OCTaHOBA
HEe MoaupUIUpyeTcs.

Cunrakcuc: TSTOP (<raiimepHas nepeMeHHas>);

Omnepanapl:  1100ast aKTUBHAS TAMEPHAsl TIEpEMEHHAs

21.5.2.3 Omnepatop TCONTI NUE

HNms: TCONTI NUE
Hasna4yenue: [IporoirkaeT HHKPEMEHTUPOBAHUE YKAa3aHHOM TaMEPHOW IEPEMEHHOM, CUeT KOTO-
poit  ObuT ocTaHOBJIEH oneparopom 1STOP .
Cunrakcuc: TCONTI NUE (<raiimepHas mepeMeHHas™>);
Omnepanapl: m100as HeaKTUBHAs TaiiMepHast IepeMeHHast
ITpumep
TSTART (T);
TSTOP (T);
TCONTI NUE (T);

21.5.3 YnpaBneHue nporpamMmmamm

GSTART BKJIIOUAET MPOrpamMMy B IIUKJI KOHTPOJUIEpa
GSTOP WCKITIOYAET MPOrpaMMy B IIHUKJI KOHTPOJUIEpa

21.5.3.1 Onepatop GSTART

HNwms: GSTART

Ha3nauenue: BxiroyaeT yka3zaHHyIO mporpaMMy B IIUKJI KOHTpouiepa. HaunHas ¢ 3TOro MomMeHTra,
IporpaMma MCHOJIHSETCS B KQXIOM LIUKJIE KOHTPOJUIEpa.

Cunrakcuc: GSTART (‘umsa_mporpammsr’);

Omnepanapl: mr00asi HEAKTUBHAS MTPOrpaMMa

21.5.3.2 Onepatop GSTOP

HNms: GSTOP

Ha3nauenue: VckimrouaeT yka3aHHYIO IIporpaMmy M3 IMKiIa KoHTpoJuiepa. Haunnas ¢ sToro mo-
MEHTa, IPOrpaMMa He UCIIONHSIETCS B LIUKIIE KOHTPOJLIEPA.

Cunrakcuc: GSTOP (‘umsi_nporpaMmsl’);

Omnepanapl: mo0ast akKTUBHAS MTPOrpaMMa

ITpumep
GSTART (‘Sample*);
GSTOP (‘Sample®);

21.5.4 OnepaTtopsbl hopmaTHOro BbiBOAA

WRI TE dbopMaTHBIN BBIBOJ HA TEPMHUHAI O€3 IepeBoia CTPOKH
VRI TELN  ¢opmaTtHbIii BEIBOA HAa TEPMHHAJ C IEPEBOJIOM CTPOKH

Hmsa: VRI TELN
Ha3nadeHme: BBINIOJNHSIET QOPMATHEIA BBIBOI Ha TEepPMMHAJ
CuHrakcuc:

VWRI TELN (' 2sement_1', ' Dmement_ 2’ ,’ Ssjement N ,’ S;mement N+1 );
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B kauecTBe 371eMEHTOB MOTYT OBITh:
- CTpOKa CMMBOJIOB;
- NepeMCHHas.
®dopMar BbIBOJA IEPEMEHHBIX !
<M IEPEMEHHOW™>: YHUCIIO BEIBOAUMBIX 3HAKOB
$ - BBIBOJI B LIIECTHA/IIIATEPUYIHOM BHJIE
ITpumep

witeln('B=$",B: h,' Bl='",Bl,' B2=',bB2); /'l bool ean
witeln("SI=",Sl," SI:h=$",Sl:h,' SlI:2=",SI:2); // shortint
witeln('BY=",BY,' BY:h=$',BY:h,' BY:2=',BY:2); // byte
witeln("W W ' Wh=$'", Wh ,'" W2=", W2); // word
witeln("A=" A ' Ah=$', Ah,' A2=, A2); I/ integer
witeln('DW' ,DW' DWh=$',DWh,' DW2=",DW?2); // dword
witeln('LI=",LI," LI:h=$",LI:h ' LI:2=",LI:2); // |ongint

PesysibTaT BEBOIA

B=$00 B1=FALSE B2=FALSE

SI =0 SI: h=%$00 SI:2=00

BY=0 BY: h=$00 BY: 2=00

W0 W h=$0000 W 2=00

A=0 A: h=$0000 A:2=00

DW£O0 DW h=$00000000 DW 2=00
LI =0 LI:h=$00000000 LI:2=00

21.5.5 MaTtemaTtu4yeckme pyHKLUM

Abs( x): BO3BpaIaeT abCOMIOTHOE 3HAUCHUE yucia X

Cos( X): BO3BpaIlaeT KOCHHYC yucia X, rae X-yroi B pagraHax
Sin(X): BO3BpALIAET CUHYC Yncaa X, rie X-yroi B pajnaHax

Ar ct an( X) : Bo3BpalaeT apKTaHreHc urcia X, rae X-yroi B paguaHax

Exp(X) : BO3BpalllaeT YHCIo, PaBHOE e B CTEMeHU X

Ln( X): BO3BpAII[aeT YKCII0, paBHOE JIorapu(My HaTypaJIbHOMY OT Yuciia X
Pl : yucio [ 11

Sqrt (X):  Bo3Bpamaer 4Kcio, paBHOE KOPHIO KBaApaTHOMY H3 X

Trunc( X): Bo3BpamaeT 4uciio, paBHOE LENOi YacTu yucia X ( OKPYIJICHUE MPOUCXOIUT ITyTEM
oTOpaceiBaHUs APOOHOM 4YacTH uucia X, YCEYEHHOE YHMCIO MMEET THUI JIaHHBIX

Longl nt)
Frac(X): Bo3Bpamaer 4ucio, paBHOE JpOOHOH YacTu yrciaa X
Int(X): BO3BpAII[AET YHCIIO PABHOE IIEJIOM YacTH yucia X

Round( X) : Bo3Bpamaer 4ucio paBHOE IeJI0H 4acTh yrciaa X (OKPYIJICHUE MPOUCXOIUT I10 Mpa-
BIJIAM MaTE€MaTuKH, T.e. K OmkaiieMy IeJoMy, OKPYIJICHHOE YHCIO MMEET THI
nanHbix Longl nt)
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