BoBenenne 7

BbBegenue

B cBeTa Ha nporpammpaHeTo Pascal otgasHa e ussotoBan ceoeto macto. Cb3gageH ¢
yuyebHa uen, TOM OO TaKaBa CTeneH Ce pasnpocTpaHWM, 4Ye pfapge 3asiBKata cuM 3a
npodpecroHaneH e3uk. M npu MMHU M MUKPOKOMMIOTPUTE Beye e TakbB. [onama 4vacT ot
NPOrpaMHOTO ocurypsisaHe ce npaeu Ha Pascal, a B Hay4yHaTa nuTepartypa ToM Cny»u Kato
etanoH. C Hero ce cpaBHsBaT HOBOMOSBUNMTE C€ €3ULM, AABAT Ce anropMTMM Ha nceepo-Pas-
cal M T.H. AOCTaTb4HO e fa ce Ka)Ke camo, Ye Takmea e3mum kato Modula-2 1 ADA ca Herosu
HacnegHUum U npogbmxuteny. Ho, Bbnpeku ronemute my ycrnexu, Tpsbea 4a CMOMEHEM M
HSIKOW OT HEroBMTE HERQOCTaTbUM. Ha NbPBO MACTO € NMuncaTta Ha Bb3MOXHOCT 3a pa3fenHo-
mopynHa Komnunaums. Ha BTOpo msACTO e nuncaTta Ha CpefcTBa 3a Bpb3Ka c dpamnosara
CMCTEMA Ha papeHus KOMMIOTbP. ApPYr HEroB HepoCTaTbK € KbCHaTa MosiBa Ha
MEXOYHapOAEeH CTaHAAapT, QOBena A0 TOBA, Y€ BCAKA peanusaums Ha MPaKTMKa peLuaBa
npobnemuTe No CBOM, HaM-4ECTO PA3fIMUYEH OT gpyruTe peanusaumum, HauvH. [lonoxeHneTo
He ce nopobpu 1 cnep, noseBaTta Ha CTaH@apTa.

Mpu cb3paBaHeTo Ha npoekTa Ha e3uka UniPascal 6sxa npecnegsaHu cnegHute Lenu:

*  HOBMAT €3MK ga ocTaHe H6MM3bK 00 LWMPOKO PasnpOCTPaHeHaTa 3a NepcoHarnHure
mukpokommtotpu IBM PC sBepcus Ha Turbo Pascal;

°* B HEro Aa HamepsiT OTPAXKeHWe OrpaHUYEeHusTa, MPOM3THYALLM OT MarnKaTta
MOLLHOCT Ha MMKPOKOMMoTpUTE oT pamunmata “MMenamn”.

B pesynrtat ce nonyuM e3uK, 3a KOMTO MOXE fa Ce TBbPOM, Ye MaKap M Aa He
OCHrypsiBa MbfiIHA CbBMECTMMOCT Ha MPOrPaMHOTO OCUrypsiBaHe ¢ ToBa Ha Turbo Pascal, To
TOM Cb3[aBa BCMYKM MPEANOCTaBKM 3a MOCTUraHe Ha TaKaBa MPEHOCMMOCT C HEeronemu
pa3xogu (Nopagu NoaapbIKKATA Ha ChlUMs METOM, Ha YCNOBHA KOMMMMALMS M HA OCHOBHUTE
Brpagenun tvnose integer, Longint, string v gp.).
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1. OcHoBHM noHaATHMS B UniPascal

1.1. OcHoBHM cumBonM B UniPascal

Mpu cbeTaesHe Ha nporpamu Ha UniPascal ce nanonsea cnegHoTo NOAMHOMXECTBO OT
cumBonHus Habop ASCII:
* apabckute umdpun (0, 1, ..., 9);
* ronemute u manku 6ykeu ot natmHmuata (A - Z, a - z);
* cnepnute cumeomm: mHtepean " H S & () +,-. /i <=>[1"_{|}
PaspeweHo e u M3non3eaHeTo Ha APYrM, OCBEH OMMCaHWMTE CMMBOMM, HO Camo B
KOMEHTap MM CMMBOMEH Hu3. HaBcsikbae, OCBEH B TOKY LLLO YKa3aHUTE MECTa, MarnkuTe M
rnaeHM GYKBU Ca EKBUBANEHTHM.

1.2. Jlekcemu M pasgenurenu

Mporpamara Ha Pascal ce cbcTom oT nekcemu n pasgenuren.

Paspenutenute ca: uHTEpBan, Kpan Ha pef, M KOMEHTap.

AeKkcemuTe ce NocTposiBaT OT BEYE ONMUCAHUTE CUMBOIIM M CE€ AENST Ha CNEJHNTE rPynu
(B ckobuM ca papeHu Nnpumepm):

*  crneuManHu CMMBOMM (+-:=<=.);
*  KMHOYOBM AYMU U MAEHTUMKATOPH (begin end counter myproc);
®  UUCIIOBM KOHCTAHTH (1 $ff 256 3.1415926e+00 2.56€2);
*  CHMMBOIHM HU3OBE (‘'UniPascd' 'UniDOS).

Mexny OBe cnegpalm efHa cnepf apyra Kno4HoBU OyMM, ABa MOEHTM(MKaTopa mnm
OBe uucna Tpsbea oa Mma noHe eguH pasgenuTen mnu cneuuaneH cumeon. Hanpumep end
else, a He endelse, a*b, a He ab.

BbTpe B nekcemute He MOXKe [a ce NosBABAT PA3AENUTENM, HANMUMETO HA PasaenuTen
O3HayaBa, Y€ MMa OBe NEKCEeMM, a He egHa.

Mpasunara, c Kouto ce onmceat Byksute K u,mqnpme B €3MKa, ca cnegHuTe:

Digits= o1 |t2 345 |te T8 ]9,
Letter= A "B C "D "E CCF "G TH
3 KL M N O] P Q|
RIS T Ul VW] X ] Y]z
| b o] d] e ] g
Lk ] o ] g
s el u v W] )]y ]z

KakTo ce Bmxpaa, cMmBonbT 3a nogyepraBaHe ' e paBHocToeH Ha BykBa.

1.3. Unentucpmkatopm

MpeHTudukatopute ce usnonsear 3a 0603Ha4aBaHe Ha KOHCTaHTH, ETMKETH, TMMOBE,
NPOMEHNMBM, MOMeTa Ha 3anuMcuM, MOAYNM, npouenypH, PYHKUMM M nporpamu. Te ca
nocnepoBaTenHoctT ot B6ykeu u uudpu, 3anousawm ¢ Byksa. B UniPascal cbwectsysar
cnegHuTe ocobeHocTy:

* KaTo MAEHTU(MKATOPU HE MOraT Aa Ce M3MOMN3BaT KMHOYOBU AYMM;
*  Marnkute u ronemu ByKBM ca EKBMBANEHTHW;
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* He ce Hanara orpaHu4YeH1e Ha AbIIXKMHATA Ha MAEHTMUKATOPa, HO CAMO MbPBUTE
OCEM CMMBOSIA €A 3HAYeLUM, T.€. ABa MOEHTUPMKATOPA CbC ChBMAgaALLM Ha4arHu
ocem BYKBM Ca EKBMBANEHTHM;

* cuMMBONBT 3a nogyeprtasaHe ('_") e paBHocToeH Ha Bykea.
Mpumep 3a NpaBMNHM MAEHTUUKATOPM:

UniPascal uni_pascal counter x2 next

Mpumepu 3a HenpaBMNHK MoEHTMdMKATOPM:

max-value CBHIBPXKA MUHYC
2_pi 3amoysa ¢ mudpa
Oposty HE € pa3pelleHo U3M0I3BaHeTO Ha KUPUJIULA

B Hskou cnyuau (mpu u3nonseaHe Ha mopyrM) € HeobXxogMMO YTOYHsBaHE Ha
MAEHTUMKATOP Ype3 APYr MaeHTUdMKATOP (MMeTo Ha mopyna). TakmMBa MaeHTMdHKaTOpPH ce
Hapuuat kBanudmupparu (qualified). YTounssaHeTo (kBanudmKkaumsTa) cTaBa KaTto MbpPBO ce
nULLIE KBanMPULMPALLMAT MAEHTHdMKATOP (MMETO Ha MOAYNa), Crief, Hero - TOYKa M Crieq, ToBa
- KBanMuuMpyemusT muaeHTudukatop. Hanpumep, 3a pa msnonssate mpeHTMMKATOPA
MyProc, onucan B mopgyna MyUnit, moxxe pa sanuwete cnepgHoto: MyUnit. MyProc.

CuHTakcuc:
| dent = Letter { Letter | Digit }.
Qual I dent = [Ident '.'] Ident.
| dent Li st = ldent { "," ldent }.

1.4. KnioyoBu AyMM 1 cneumaniH CUMBOJSU

B UniPascal cnepgHute npeHTMdMKaTOPH ca pe3epBUpaHn M ca C egHO MIM HIKOMKO
duKcHpaH npeaHasHadeHus. C no-TbMeH LWpM®T ca AafaeHN BOMbIHUTENHUTE KIMFOYOBM Ay MM
(camo 3a UniPascal).

and end label record uses
array file mod repeat var
begin for nil set while
case function not segment with
const goto of then Xor
div if or to

do n packed type

downto interface procedure until

else implementation program unit

CnepHute cumBonu (M ABOMKM CMMBOMM) CbLLO Ca C €4HO MIM HIKOMKO PMKCHMPaHH
npepHa3Ha4YeHus:

+ - % = <[] ’():;A{}$#<:>:<>::(**)

1.5. YMcnoBM KOHCTAHTH

3a 3anmceaHe Ha uncna B UniPascal ce nsnonsea gecetmuHa 6poriHa cuctema, Kato 3a
peanHuTe uMcna ce u3non3ea gecetTuyHa Todka (a He 3aneTtas, KakTo e npueTto y Hac). 3a
3anuceaHe Ha uenouucneHute KoHctaHtTM B UniPascal mMoxe pa ce u3snonsea u
lwecTHageceTmyHa 6OporHa cucTema, Kato B TO3M Crnydan umcnoto Tpsibea pga 6bpe
npepLecTsaHo oT 3Haka "$".

BykBata E B peanHuTte umcna ce yete Kato 'YMHOXEHO MO geceT Ha cTeneH’.
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LlenouncneHure KoHcTaHTM TpsibBa ga 6bpat B uHTepBana ot - 2147483648 po
2147483647 vnu, ako ca B uecTHageceTmueH eua, ot $0 po $FFFFFFFF.

3a pa3nuka ot ctaHpgapThHus Pascal B UniPascal ce ponycka 13nonssaHe Ha cMmBona 3a
nopYepTaBaHe BbTPE B YMcraTta. ToBa € HamnpaBeHO 3a MO-NIeCHO Bb3MNpPUEMaHe Ha abharuMre
yncna. Hanpumep umcnata 1000000000 » 1_000_0OO_0OO0 ca ekBuBaneHTHM 3a
KOMMUNATOPa, HO YOBEK Bb3MNPHEMA 3HAUMTESTHO MO-NIECHO BTOPOTO.

CuHTakcuc:
HexDi git = Digit | "A | 'B | 'C | 'D | "E | "F |
‘at | ‘b | e | td | e | T
Deci mal = Digit { Digit | '"_" }.
| nt Const = Decimal | ('$" HexDigit { HexDigit | "' }).
Si gn= [ "+ | "-'].
Scal eFact or = ("E | 'e") Sign Decinal.
Real Const ant = Decimal (('." Decinmal [Scal eFactor]) |
(["." Deciml] Scal eFactor)).
Si gnedReal Const = Si gn Real Const ant.
Si gnedlI nt Const = Sign I ntConst.
MNpumepm:
Odée ~enea 0, 1, 259, $0, $f, $7fff, $EF5

baxie+efiéa 0.0, 1.0, 259.0, 0.0005, 1.0E-23, 3.1415%6e1.

1.6. CUMBONHM HHM3OBE

CUMMBOMHUAT HU3 (MM MPOCTO HM3) € NOCNEeROBATENHOCT OT HAKONKO (Hyna unu noeeuye)
cumeona (6ykeu) ot paswmpenns ASCll koga,. [MNpu 3anmMcBaHETO MY TOM CE Orpaaa C KaBUuKM.
Morart ga 6bpat nanonssanu eguHudbmn (') unm aBomHM kaesmukm (7).

Hanpumep:

Tlpumep 1'  "ITpumep 2".

AKO e HeobXxoaMMO CaMMST CMMBON 3a KaBMYKA, C KOWTO € 3arpafeH HM3bT, Aa ce
MOCTaBu B HEro, To ToM Tpsibea aa 6bae NOBTOpeH. AKO HU3BT € OrPafeH C ABOMHM KaBUUKH,
TO B HErO MOraT fa ce M3nosn3ear eguHuyHuTe 6e3 pa Tpsbea ga ce nosTapsTt, U obpaTHoTO.

Hanpumep:

"B T03u Hu3 uma eaunnyHa (') kapuuka',
'A B TO31 UMa JiBOIiHA (') KaBUUKA'.
"Tyk nBoiiHaTa kaBuika " TpssOBa qa ce moBTopu"”

EomH yacTeH cnyyai Ha HM30BETEe € HM3 C AbMXKMHA eamH cumBon. B To3u cnyuan Ton
MOXe pga 6bpe 3anmcaH M no cnepgHusa HauvH: Hn, kbpeto n e ASCIl kopa Ha cumBona.
Hanpumep: 'Y' = #89 = #$59.

MocneposartenHocT ot HM30Be ce obeaunHsiBa u 0bpaboTea OT KOMMNMNaTopa KaTo eguH
HM3. Hanpumep: "UniPascal” = "Uni" 'Pascal’ = #85'ni' #80'ascal’

O6LWHAT BMA, HA CUMBOSHUTE KOHCTAHTH €:

Char Const = 't ASCIL 8 't"'| "'t ASCIl_8 "'"|
' #' | nt Const .
StringConst = { '"" { ASCll 8} '"

L ASC 8ttt



1. OcroBuu mousaTug B UniPascal 11

Char Const } |
T | mirn
ASCI | _8= Digit | Letter |
TP e ] e (] )
e ]
il e L I A B
|

o
AR
IR S R

- %

] { ]
Tyk ASCII_8 o3Ha4aBa cumeon ot ocem butosus Habop ASCII, kato e »kenatenHo pa

He ce M3Mon3BaT ynpaBsnsBaLLM CMMBONKM (C KopgoBe No-marnku ot 32). AKo ToBa ce Hanara, Te

TpsibBa ga ce 3anmcBaT KaTo ce manonssa #n. Hanpumep: "Tosm Hu3 cbabprka <cr> " #13
"u<lf>" #10

1.7. KomeHTapu

KomeHTtap ce Hapuya npousBOnHa MNocnepoBaTerIHOCT OT CMMBONM, 3arpajeHa ¢
courypHu ckobm { 1 } unu ot peolkuTe cumBorM (* 1 *). KomeHTap Moxe fa ce noctaeu Ha
BCSIKO MSCTO B MPOrpamarta, KbaeTo MOXe [a ce NoCTaBu pasgenuren.

KomeHTapute ca npepHasHayeHM 3a 3anMcBaHe HA MPOM3BOMHM MOSICHEHUS B
nporpamarta M ce MrHopupar OT Komnunatopa, 6e3 pa oOKasBaT HSAKaKBO BIMSHWE Ha
nporpamara. B Pascal komeHTapu ce nuwar necHo. lNpenopbysa ce Bb3MOKHO MO-4ECTOTO
MM M3MON3BaHe.

Mpu HanMcBaHeTo Ha KOMeHTap Tpsibea pa ce cnasear crnegHuTe Npaeuna:

* KOMeHTapbT Tpsbea ga 6bae orpafeH c egHaKkbB TMM KOMEHTapHU cKobu, T.e.
He MOXe Ja 3ano4YyHeTe KOMeHTap ¢ dmrypHa ckoba u ga ro 3asbpumte ¢ *) u
obpartHo;
* aKO KOMEHTapPbT € OrpafeH ¢ PUrypHM ckobu, B HEro He MOXKE Aa ce cpeLua
3aTtBapsa durypHa ckoba;
* aKo KOMeHTapbT e orpageH ¢ (* u *), B Hero He MoXe jpa ce cpela
nocneposartenHocTTa *);
* He MOXe [a ce NULLAT BIIOXEHN KOMEHTapH;
* aKo KOMEHTapbT 3arnouBa cbec cumeona "$"”, To ToBa e cneumaneH KOMeHTap M
CRy>M1 3a ynpaeneHue Ha paboTata Ha kKomnunatopa. Hanpumep {$I+};
* Tbi Kato B UniPascal Ha nporpamucta e paspelueHo Aa 3anMcBa TEKCTa Ha
Nporpamara B HIKOMKO dpakna, To BCEKM KOMEHTap TpsibBa ga ce Hamupa U3LANo
B eOaMH dpamn.
CuHTakeuc:
Comment = ("{" { ASCIl_81} "}") |
(" { ASC1_81} "*)").
Mpumepw 3a NpaBUNHM KOMEHTapPM:
{ ToBa e euH MpaBUIIEH KOMEHTAp }
(* A ToBa e Apyr TaKkbB *)
{ CumBoOIUTE *) MOTaT J1a C€ HaNMIIAT, KaTO TE BIM3aT B KOMEHTapa }
(* A B TO31 KOMEHTap MOXe a
HoJI3BaMe
(urypHuTE CKOOHU { U }, 3a11I0TO KOMEHTAPHT € OrPaieH C JPyrus BUI KOMEHTapHU CKOOH *)
{ $ T0o31 KOMeHTap 3anouBa ¢ uHTepBayL, aHe ¢ $ }
Mprmepm 3a HeNpPaBMITHKM KOMEHTapMM:



12 1.7. KomenTapu

{ He ca pa3pelleHn { BJIOXEH! } KOMEHTapuH }
{ komeHTapHUTE CKOOM TPsIOBA [1a Ca OT €IMH U ChLLM BU *)
{$25.03 3amouBa ¢ $ u ce cunTa 3a MUPEKTUBA KbM KOMITIJIATOPA }
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2. O6wa CTPYKTYypa Ha Nporpamara

Bcsika nporpama Ha UniPascal ce cbcton ot 3arnasue (Program Heading), cnucbk Ha
M3non3BaHuTe B Nporpamara BbHWHM moayrnu (Uses Clause) u 6nok (Block).

Pr ogr an= Pr ogr anHeadi ng
Usesd ause
Bl ock '.".

BrokbT ce cbcToM OT gBa OCHOBHM paspena (4acTm): pasgen 3a OnucaHue Ha
obpaboTteaHute paHHu (Declarations) u pasgen 3a 3apaBaHe Ha OEeNCTBMATA HAL TE3M OaHHM.
B paspena 3a onuMcaHue ce onMCBAT BCUUKM M3MOM3BaHKM OT Mporpamara (npouepypara unm
dyHKuMaTa) mpeHTudukatopn. Te morat pa 6bpaT eTUKeTH, KOHCTaHTM, THMOBE,
NPOMEHNMBU, NPOLEAYPHU M (pyHKUMM. 3a pasnuka oT cTtaHpaptHus Pascal B UniPascal
NOCnenoBaTeNHOCTTa HA PA3NMYHMTE Pa3fenu 3a ONMcaHMe He e domKempaHa. EguHeTeeHoTo
OrpaHuyeHne e BCEKH uaeHTMdmKaTop Aa 6bae onmcaH npegy Aa ce M3nonsea.

Bl ock= [ Declarations ]
" begin’
Statenent { ';'
St at enent }
"end' .
Decl arati ons= { { Label Decl aration } |
{ ConstDeclaration } |
{ TypeDecl aration } |
{ VarDecl aration } |
{ PFDecl aration } }.

2.1. 3arnaeMe Ha nporpamara

B 3arnaBHaTa 4acT Ha nporpamara ce faBa HeMHOTO MMe M MoraT ga ce usbpost
CTaHAAPTHUTE BbHLUHM PaMnoBe, C KOUTO TS L B3aMMOJENCTBA.

Pr ogr anHeadi ng= "program ldent [ '"(' IldentList ")" ] ";".

Mo-nopgpobHo ommcaHue Ha CNMCbKa OT MBEHTUMKATOPM, OrpapeH cbe ckobu, cnep,

MMETO Ha mporpamarta (cnMcbka OT BbHLWIHM dpainose) ce pasa B rnasata 'CraHpapTHM
~ I
doaunose’.

2.2. Pa3fnen 3a onMcaHMe Ha eTMKeTH

Bcekun onepatop moxe ga 6bae npealuectsaH ot eTMKeT. 3a pasnmKa OT HKOM opyru
e3uum 3a nporpamupaHe (Hanpumep FORTRAN) Bceku eTukeT, npepm Aa ce u3nonssa B
TAnoTo Ha bnoka, Tpsbea ga 6bae onmcaH B pa3gena 3a onucaHue Ha eTukeTn. Tosu pasgen
3ano4ea ¢ knoyoeata gyma LABEL, nocnegeaHa oT cnmcbka Ha M3NOnN3BaHWTE €TUKETU U
3aBbpLuBa c ;. ETket B Pascal moxe pa 6bae camo usano umcno B guanasona ot 0 go 9999.
B UniPascal kato eTukeT Moxe ga ce usnonsea u MAEHTMPUKATOP.

Label = I dent | IntConst.
Label Decl arati on= "l abel" Label { ',"' Label } ";".

EtvketsT EXIT e pesepBupaH 1 He MoxKe pa ce onMcBa B pasfena 3a onMcaHue Ha
eTMkeTH. M3nonseaHeTo My NpeaM3BMKBA CNeuUManHo AEMCTBME B TANOTO Ha NMpoueayparta,
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dyHKLMATA, Nporpamara MM Moayrna, KbAeTo e HanmcaH. 3a no-nogpobHo onvcaHue Ha
edeKTa oT n3non3saHeTo My Bk rnaea "UniPascal 8 petannu"”.
Mpumep: LABEL 777, stop, quit, 123;

2.3. Pa3pen 3a onMcaHMe Ha KOHCTaHTH

B paspena 3a onuMcaHMe Ha KOHCTaHTM ce peduHUPAT MOEHTUMKATOPU, KOUTO
NO-KbCHO CE U3MON3BaT KaTO UMEHA Ha OMMCBAHUTE OT TAX KOHCTaHTU. B HavanoTo Ha paspena
ce NocTaBs Kro4oBaTa Ayma const, a pasgenst B obLums cryyan MMa cnegH1s Bug,:

Const Decl arati on= ‘const' ldent '='" Constant ';' {
|dent '=" Constant ';' }.
Const ant = Si gnedReal Const | Signedl nt Const |
Char Const | StringConst | ConstExpression.
Const Expr essi on= Expr essi on.

OT cuHTaKcuca ce BMXKAAQ, Y€ OMMCAHMETO HA BCSKA KOHCTaHTa Ce CbCTOM OT
MAEHTUMPUKATOP, NOoCneaBaH OT 3HaK 3a PABEHCTBO, Cref, KOMTO Ce 3amnMcBa CTOMHOCTTA Ha
KoHcTaHTaTa. [1o HaTaTbK B Nporpamara npu cpeLLaHe Ha Taka onMcaHus MaeHTMdMKaTop ce
M3nonsBa 3apafeHaTa npu gedmHMumsaTa My CTOMHOCT. B asicHaTa YacT Ha peduHULMaTa MOXKe
[,a CTOM HEe CaMO NPOCTa KOHCTaHTa (Lsina, pearHa 1 T.H.), HO M KOHCTaHTeH u3pas (T.e. n3pas,
KOMTO MOXKe [a Ce MPECMETHE MO BPEME Ha KOMMNMNALMSA), B KOMTO MOraT 4a y4acTBYBaT Beve
onucaHu ppYyru KoHcTaHTH. Hanprmep:

const N= 100;
N2 = N*N;
Pl = 3.141596;

Name = 'UniPascal’;
He ce Pa3pewlaBa ONMCBAHETO HA KOHCTAHTU, YUATO CTOEHOCT ce onpepaensa 4pes
camuTe TaX, T.€. IBHO MIM HESIBHO peKypcmBHU. Hanpumep:

const x = x + x; eee const x = y;
y=x+1;

2.4. Pa3gen 3a onMcaHMe Ha TMNOBe

B esuka Pascal He camMo Mma peduHMPaHU HIKOMKO CTaHOAPTHU TMMA OaHHWM, HO
NPOrpPamMmUCTbT CaM MMa Bb3MOXKHOCT Aa AedmHMpPa CBOU COBCTBEHU TUMOBE.

Korato ce onpepenu TakbB cobcTBEH TMM, OBUMKHOBEHO TOM CE MMEHYBa 4Ypes
BbBEXAaHe Ha ngeHTudmkaTop. OnncaHMeTo Ha TMMOBETE ce NPaBu B OTAENHA CeKLUMs.

TypeDecl arati on= "type' ldent '=" Type ";" {
ldent '='" Type ';"' }.
Type= Typeldent | SinpleType | PointerType

St ruct uredType.
Typel dent = | dent .

Crporo nornegHaTo, NOCnegHoOTO NPaBUIIO € U3MMLLHO, HO M B TO3M CIly4aM, KaKTo 1 B
MHOrO gpyru, TO Ce M3MOM3Ba, KaTo Ce MNPaBu ONMT O3 Ce Oafe CEMAHTUYEH CMMCbI Ha
CUHTaKTUYHUTE NpaBuna.

B on1caHMeTo Ha BCEKM HOB TUN MOraT [a Ce M3MOM3BaT CaMO MOEHTUIMUKATOPH Ha BeYe
onMcaHu TMNoBe (C U3KMoYeHHe Ha yKasaTenure).
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2.5. Pa3pen 3a onMcaHMe Ha nMPOMEeHIIMBH

Bcsika usnonseaHa B nporpama, npoueaypa MM yHKUMs NpoMeHnuea Tpsbea Aaa
6bpoe onvcaHa npegu ToBa B pasgena 3a onucaHuMe Ha npomennueu. OnucaHueto Ha
NPOMEHNMBATA 33[4,aBa UMETO M 1 1 CBbP3BA C HAKAKBbB TMM AaHHK, OnpenensmMkm no To3m HaumH
M onepaumuTe, KOUTO MoOraT fAa ce M3BbpLuBaT Hap Hes. PaspenbT 3a onmcaHue Ha
NMPOMEHIMBM 3aroYyBa C KNOYOBAaTa AyMa var M UMa CnepHus BuA,.:

Var Decl arati on= "var' ldentList ':' Type ';' {
IdentList '":' Type ';' }.

2.6. Pa3gen 3a on1caHue Ha npoueaypm 1 byHKLUMM

OnmcanneTo Ha npouenypv u ddyHKumu B Pascal npunuya Ha onmcanneTo Ha nporpama.
Pasnukata e, 4e BMecTo Knro4oBaTa gyma program ce usnonsea procedure mnm function.
OnucaHneTo MM ce CbCTOM OT 3arnaBHa 4acT u nocnegeaw, s 6nok. [Npouepypata
npeacTaensea nognporpama u ce aktmeupa (M3emkBa) ypes ceoeto ume. PDyHkumusta e gpyr
BUA, NOANporpama. Ts sBHO BPbLLA KAaTo Pe3ynTaT OT U3MbIHEHUETO CH HAKAKBA CTOMHOCT M
Ce U3Mon3Ba KaTo KOMMOHEHTA Ha M3pPas.

PFDecl arati on= { ProcDeclaration | FuncDeclaration }.

2.7. MpaBuna 3a AOCTbN M OONACT Ha AeMCTBME HA MMEHaTa

Bcuuku peHTHUdMKATOPH M ETUKETH ca NOKarnHu 3a 6rnoka, B KOMTO ca onMcaHu. Toea
O3HayaBa, 4Ye M3BbH TO3M ONOK Te ca HepoCTbMHM. MpoeHTudmKaTopute ca [OCTbMHM
HaBCcsKbae B GrMoOKa, BKMIOUMTENHO M BbB BIIOXKEHUTE B HEro Takuea. MpeHtudmkatopure,
OnMCaHM B rnaBHaTa Nporpama, ce Hapudar rnobantu. Te ca 4OCTBMHM B UsANaTa nporpama.

Tpsbea pa ce otumutar cnegHute ocobeHocTH:

*  BCMYKM €TMKeTH, bunu Te rnobanHu Mnm noKarnHu, ca JOoCTbMHM caMo B Brnoka, B
KOMTO Ca OMNMCaHM, HO HE M BbB BMOXEHUTE B HErO TaKMBa;

*  aKO HSIKOSl MPOMEHNMBA CE M3MOM3Ba KaTo ynpaenseawa npomexnmea Ha FOR
UMKBI, TO Ts TpabBa na 6bae nokanHa 3a 6rnoka, B TANOTO Ha KOMTO ce Hamupa
CaMMAT UMKBA;

*  npu BnoxkeHute BrOKOBE € pa3speLLeHo NPEeonMCBaHeTO Ha MAEHTUMKATOP OT
BbHLWHMS ONOK BbB BbTPELHUs. ToraBa 3a CbOTBETHMSI MOEHTM(MKATOP €
BanMOoHO OMMCAHMETO, HAMPABEHO BbB BbTPELHMS OnOK, M HAMA HUKAaKBa
Bb3MOXHOCT 33 M3MON3BaHE Ha MOEHTM(MKATOPA B CMMUCHA Ha OMMCAHUETO,
HanpaBeHO BbB BbHLUHUS BMOK;

*  BCEKM MpeHTndmKaTop (Mnm eTukeT) moxke aa 6bae onmcaH egyH eaMHCTBEH NbT
B PaMKMTE Ha eamH 6nok. M3kntoueHne npasm crnydas ¢ BNOXeHOCT Ha bnokoeeTe
(onucaH no-rope) M peduHUPAHETO Ha MOeHTUMKATOpa KaTo Mone Ha
cTpykTypara 3anmc (record). Ho 1 TaM eguH npoeHTUdUKaTOp HE MOXKe pa ce
onucBa Ha OBe MecTa B €OMH M CbLUM 3arnMC M Ha €0HO M CbLLO HMBO Ha
BNIOXEHOCT;

*  OMMUCAHMETO Ha BCEKMU MOAEHTU(IMKATOP CTaBa BaAMAHO OT MSCTOTO, HA KOETO e
HanpaBeHO [0 Kpas Ha 6noka, B KoWTO ce Hamupa. MsnonssaHeto Ha
MoeHTMMKaTopa NPegu HEroBOTO OMMcaHue e rpelka. MsknioueHue ot ToBa
NpPaBuno ce [onycKa camo NpM onMcaHue Ha ykasatenu. Paspeluasa ce onuceaHe
Ha yKasaTenu KbMm OLLE HEOMMUCAH TUM, HO HEroBOTO onMcaHue (Ha HeoMnMCaHus
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TMN) TPs6Ba pa ce NosBM A0 Kpasi Ha CbLuMs Pa3fen 3a onucaHue Ha TUMoBe, B
KOWMTO € OMnMucaH yKasarens.

B UniPascal e paspeLueHo HEKONKOKPAaTHO NosiBsSIBaHE Ha PAa3Aen 3a OnMcaHue oT eauH
u cbuy, Bua. [NpemaxHato e orpaHuyeHMeTo 3a pepa, B KOMTO pasgenute Tpsbea pa ce
nosesieat. B cranpapTa Ha Pascal paspenute ca nogpepeHnn B pepa: onmcaHve Ha eTMKETH,
TUNOBE, NPOMEHNUBM, NPOLLEAYPU M PYHKLMM.

Bcsika nmporpama Ha Pascal ce cuuta onmcaHa kaTto nokaneH 6nok Ha HsiKaKea
obxBawiawa s cpepa. B To3nM no-BbHWEH 6NOK ca oMMCaHW BCMYKM CTAHAAPTHM
upeHtndmkatopu. B UniPascal Hewarta crost manko no-pasnmuHo. Bawarta nporpama
aBTomaTtnyHo u3nonsea mopayna STANDARD, Taka ye BCMUKM CTaHAAPTHU MAEHTUMKATOPH
ce cuMTaT onucaHu B Hero. Bue moxke pa npeonpepenute BCEKM OT TX, HO Ce CYMTA 3a NoLu
cTUn ToBa Aa ce npasu. Hanpumep:

type worktype = integer;

integer = real;
real = wor Kkt ype;

Mo To3M HauMH HUMEe pa3MeHnxme cmucbna Ha Tunosete integer u real. Ha UniPascal
TOBa MOXe€ [a Cce MNOCTUrHe oLLe MNO-NEeCHO:
type integer = Standard.real;
real = Standard.integer;
AKO cera onuLIem NPOMEHNMBATA I Taka: var r: real; To Ta we 6bae oT cTaHgAPTHMUS
tMn integer. Kakto emxkgate, Pascal e poctaTbyHO rbBKaB e3uK, HO BCUYKO Tpsbea pga ce
M3Mon3Ba ¢ MAPKa.
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3. TunoBe AaHHM

EpHa ot ocHoBHUTE ocobeHocTn Ha e3uka Pascal (B cpaBHeHuWe ¢ npepgxoxkpawmre ro
e3uum) e KoHuenuusta 3a Turnosete. [lo gymute Ha camus aBTop Ha e3mka (H.Yuprt B
" Anroputmu + CtpykTypm oT gaHHn = Mporpamu’) opranHmsaumsta Ha gaHHuTe B e3uka Pascal
Ce OCHOBAaBa Ha TEOPMATA Ha CTPYKTYpPHAaTa opraHmM3aums Ha gaHHuTe Ha Xoap (C.A.R.Hoare),
cnopep, KosTo:

*  TUNBT onpepens Knac OT CTOMHOCTM (KbM KOMTO MOXe fa npuHagnekar
KOHCTAHTU MMM KOMTO MOraT fa NMPUEMAT NMPOMEHITMBMU MU M3Pa3M) M MHOMKECTBO
OT onepauymn Haf, TO3M KNac OT CTOMHOCTH;

* BCfKA CTOMHOCT MPMHAAJIEXM HA €dMH M CAMO Ha eduH TMn;

* TUNBT Ha KOHCTAHTA, MPOMEHNMBA MMM M3PAa3 MOXKE Aa ce M3BEeJe Wnu OT
KOHTEKCTa, MM OT BMAA Ha camus onepaHpg, Ho 6e3 aa ce usnonsea CTOMHOCTTA,
U3uMcnsBaHa no Bpeme Ha paboTta Ha Nporpamara (ToBa e ycrnosue 3a CTaTUuHM
TUNOBE [aHHK);

* Ha BCfKa ornepauus CbOTBETCTBA HAKAKbB (PUMKCMPAH TUM Ha HEMHWUTE OnepaHou
M HSIKAKBB (PMKCHMPAaH TN Ha pes3ynTaTta u;

* 33 BCEKM TWMN CBOMCTBATA Ha CTOMHOCTMTE M €fleMEHTaAPHUTE onepaumm Hapg, Tax
ce 3apaBaT C MOMOLLTA Ha aKCMOMMU.

Mpu paboTa c 31K OT BUCOKO HMBO NO3HABAHETO Ha THMa NO3BOSSBa HA KOMMMIATOPA
02 OTKPMBA B Nporpamara 6e3cMucneHn KOHCTPYKLMKU M Aa PeLlaBa Bbnpoca 3a MeToga, no
KOMTO LLe Ce MNPEeACcTaBsiT [aHHUTE, M 3a HayMHa, MO KOMTO uWie Cce W3BbpLuBaT
npeobpasyBaHusTa Haf, TAX B MaLLMHATA.

CunHata TMnn3aums (TunoseTe oTroBapsT Ha M3BpoeHuTe No-rope ycrnosus), BbBeaeHa
B Pascal, e nbpBaTa cTbnka Kbm abCTPaKTHUTE TMMOBE [AHHU, YMATO MOAEN U Peanusaums ce
nosBsiBa B MO-KbCHO pa3paboTtenuTe e3uum (c Han-ussecTeH npepgcTtasuten ADA).

M Taka, pBeTe OCHOBHM XapPaKTEPUCTMKM HA €OMH TMM Ca MHOXECTBOTO OT CTOMHOCTH,
KOMTO MPMHAANEXaT Ha TO3M TuM, M onepaumute, aeduHupaH1 Hag obeKkTUTe OT To3Mu Tun.
Mpu onmcaHMeTo Ha BCUUKM TMMOBE AaHHM LLE Ce ONMTAME [a M NPeAcTaBuM OT rnegHa TouKa
Ha Te3u JBa OCHOBHM acneKTa Ha TMna.

3.1. MpocTti TMNOBE AaHHM

Kbm npoctute tunoee paHHu B Pascal ce oTHacsaT craHpapTHute, n3bpoumute u
AmanasoHHuTe Tunose. Npu onpepensHe Ha CMHTaKCKCa ce BbBEXKAA KNac AUCKPETHM TUMOBE
(ordinal types), cbabpiKally, BcMUKM MpocTH Tunose 6e3 peanHus. ToBa ce npasBu Nopagu
4eCTOTO M3MOorn3BaHe Ha NPocTUTe Turnose (Ho 6e3 peanHus) NP CUHTAKTUYHOTO M CEMAaHTHHHO
onMcaHue Ha e3uKa.

Si npl eType= Ordi nal Type | Real Type.

O di nal Type= Enunerated | SubRange | StandardType.

St andar dType= "integer' | 'shortint' | "longint' |
"cardinal' | 'shortcard" | 'natural' |
"boolean' | 'char' |
"l ongword' | "word' | "byte'].

Real Type= "real .

3a BCMYKM NPOCTH TUMNOBE AaHHM ca AedmHUpaHu onepaummTte (B NoBe4eTo crydau
HAMa Aa Ce CMMpPaMe CMeLManHo Ha TsX, HO LLE MPeanonaraMe HanMyuMeTo MMm): JaBaHe Ha
CTOMHOCT (:=), OTHOLWEeHusTa 3a paBeHcTBO (=), HepaBeHcTBO (<>), no-manko (<),
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MO-Marko unu pasHo (<=), no-ronsmo (>) u no-ronsimo unu pasHo (>=). lNpu oTHOLLEHUsATA
TMNBT Ha pe3ynTaTa e nornyeckn (BOOLEAN).

3.1.1. Us6poum ™N

N36ponmusaT Tmn ce pedmHmpa Ypes m3bposiBaHe Ha BCUUKM Bb3MOXMHM CTOMHOCTH,
KOMTO MY NMpuHapnexar.

Enuner at ed= "(" ldentList ")".

Mo TO3M HauMH ce BbBEXAAT UOAEHTMIPUKATOPM 38 BCMUKM KOHCTaHTH, NPUHAAJIEXaLLM
Ha Tmna. 3a Bcekn usbpoum tin T = (Wo, W1, ..., Whp), kbaeTto Wi ca ugeHtcukatopm Ha
KOHCTaHTMTE Ha TMNa, € B cuna:

Wi <> Wj, ako i <> j (pasnuummocrt);

Wi < W, ako i < j (HapepeHocT);

Ha TvMna T npuHagne»at camo KoHcTaHTnute Wo, W1, ..., Wh;

CbLLECTBYBA B3aMMHO €OHO3HA4YHO CBLOTBETCTBUE MEXAY MHOMXECTBOTO OT
cToMHocTMTEe Ha TMNa T n uenute umucna B uHTepsana [0, n], kato Ha Wy
cvoTtBetcTByBa 0, Ha W1 - 1, ..., HAa Wh - n.

Mpeayn pa onvwem onepaummTe Hag AaHHUTE OT U3BPOMM THM e JadeM MPUMMEpP 3a
nBa n3bpoumn Tvna (Te3m gBa TMNa LWEe cUMTamMe 3a BanugHu 00 Kpas Ha rnaeaTta, 3a [a He rm
[,AaBaMe BCEKM MbT, KOrato € Heobxognumo):

type Color = (Black, Red, Geen, Blue, Wite);

var

DayOFf Week = (Sunday, Monday, Tuesday, Wednesday,
Thur sday, Friday, Saturday);

Car Col or: Col or;
yest erday, today, tonorrow DayO Wek;

Onepauyn Hap, M36pPomUM TN JaHHM:

pasaHe Ha ctomHocT (:=). Hanpumep: today:= Monday;

oTHoweHue. LLlectte Bupa cpaBHeHus (=, , <, <=, >, >=) ca gedmH1paHu
3a Bceku aga obekra ot usbpoum tmn. Hapepnbata Ha KOHCTAHTMTE OT U3BPOMMMUS
TMMN € B pepaa, B KOMTO Te ca u3bpoeHu;

nony4aeaHe Ha nopeneH Homep. B Pascal e pedmHmpaHa ctaHgapTHaTa dyHKLMs
ORD Hap, Bceku U36pomm T1N 1 faBaLLLa B pe3ynTaT LUsno HEOTPMLLATENHO YMCHO,
KoeTo e 1 nopepHus Homep B Tmna. O6bpHETE BHMMAaHKE Ha dhaKTa, Ye NbpBaTa
KOHCTaHTa uma nopegeH Homep 0. Hanpumep: ORD(Black) = 0;

nony4aBaHe Ha CTOMHOCT OT u3bpomm T1n no nopegeH Homep. B UniPascal Bcexku
M3bponm THN aBTOMATMUHO AedUHMPA PYHKUMS HAA, LienMTe HeoTpMuuaTenHH
umcna B m3bpommus TMN. MIMeTo Ha Tasu PyHKUMS CbBMNaga C MMETO Ha
usbponmmsi Tun. Hanpumep: Color(1) = Red;

nony4YaBaHe Ha MMHMMAanNHaTa M MakcMmarnHaTta CTOMHOCT Ha m3bpoum Tun. B
UniPascal ca peduHmpann gse ctaHpaptHu dpyHkumm MIN 1 MAX Hap, Bceku
M3bpomum THM, AABALLM CBOTBETHO MMHMMANHATA M MAKCMManHaTa CTOMHOCT Ha
tmna. Hanpumep: MIN(color) = Black; Max(DayOfWeek) = Saturday;
nony4aBaHe Ha criefsaliaTta M npeguuHaTta ctomHocT. B Pascal ca pedpuHmpanu
cTaHpapTHuTe dpyHKumm Succ u Pred Hap Bcekn usbpoum tun:

Succ(Wi) = Wit1, 3aBesko i =0, 1, ..., n-1;
Pred(Wi) = Wi-1, saBcsikoi= 1, 2, ..., n;
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B cnyuyaute, Korato nony4yeHusT pe3ynTar U3nm3a M3BbH PAMKHUTE Ha M3BPOMMMS THM
(HAMa cboTBETHA KOHCTAHTAa), Pe3ynTaTbT € HeonpegereH unu ce mHoMumpa rpeluka (B
3aBMCMMOCT OT MPOBEPKATA Ha rPaHULMTE, BUXK YMNPaBeHMe Ha KOMNMMaumsTa).

3.1.2. Jlormuyeckm Tmn

AormnyeckusT TMN bopmanHo Moxe aa 6bae onMcaH Taka:
type boolean = (false, true);

Mopagm ToBa BCUUKM PYHKLMM, ONpeneneHu 3a usbpoumust TMM, ca NPUIOIKMMHU U 3a
normyeckus. Ho ocBeH Tax Hap noruyeckus TMn ca gedUHUPaHKM U CriegHUTe onepaumm,
[,aBalLy PE3YNTAT OTHOBO OT NIOMMHYECKU TUN:

* NOT - otpuuaHme;

*  AND - KOHIOHKUMs (noruyecko M);
e OR - gu3toHKUMs (NOrMYecKo mnm);
e XOR - usKnroysaLLLO unu.

3.1.3. Llenouyucnenu tTMnose

B UniPascal MMa HSKOMKO pasnmuHM uUenouMcrieHn Tuna, NpepacTaBswiM uyucnarta B
Pa3nMuHM gmanasoHu Ha MHOXECTBOTO Ha LenuTte uucna (3a pasnuka ot ctaHgapTHus Pascal,
B KOUTO € gedomHupaH camo Tvna integer). Bcekn gBa uenoumcneHn TMna ca CbBMECTUMM
nomexgy cu B obLOTO CU ceveHme.

Llenouucnenute tTMnoBe ca KakTo crnepsa:

* Integer -32767..32767

¢ Shortint -128..127

e Cardinal 0..65535

¢ ShortCard 0..255

e Natural 0..32767

* Longint -2147483647..2147483647

Hap obektute OT uenouucneH Tvn ca OnpepeneHu egHOMEeCTHuTe onepaupmn +
(yHapeH nntoc) u - (yHapeH MMHYC - CMSIHA Ha 3HaKa) M CnegHUTe ABYMECTHM OMnepaLymu:
cbbupaHe (+), nssarkpare (-), ymHoxenue (*), uenouncnero genenuve (div), n octatbk ot
penexve (Mopyn) (mod). Ako gBaTta onepaHaa Ha ornepaumsTa UMaT PasnuyHU TUNOBE, TO Te
MbPBO C€ MPEBPBLLUAT KbM MUHUMAIHMA TUM, BKIFOYBALL, M ABATa AManasoHa, crep KoeTo ce
M3BBPLUBA onepaumsTa.

OcBeH n3bpoeHuTe onepaupmu, Haf, BCEKM LLENOYMCIIEH THM Ca AEPUHUPAHU M CrIEQHNTE
CTaHOAPTHM PYHKLMM:

* ABS(x) - abcontoTHa CTOMHOCT Ha apryMeHTa;
*  SQR(x) - aprymeHTa Ha kBagpart (a He KopeH kBagparteH!);
* BCMYKM CTAHAAPTHU PYHKUMM, OMNpPeneneHn Hag, n3bpormms tun.

B Pascal cbwectsyBa ctaHgapTHata koHctaHTa MAXINT. Tvi kato B UniPascal uma
HSIKOMKO LLENOYMCIEHN TUMA, TO € HeYA0HHO BbBEXAAHETO Ha CbOTBETHM KOHCTAHTH 3@ BCEKM

TmMn. 3a uenTa MoXe aa ce usnonsea craHgapTHarta (B UniPascal) dpyHkums MAX. Hanpumep
MAX(INTEGER), MAX(CARDINAL) # T.H.

3.1.4. lmana3oHeH TN

B MHoro cny4ai e M3BecTHO, Ye CTOMHOCTUTE HA JafEeHA MPOMEHNMBA LLE CE€ MEHST
(Mrm no-TouHo TpsibBa Ja C€ MEHSAT) CAaMO B HSIKAKBM, MPEOBAPUTENHO M3BECTHU rpaHvum. B
TaKbB Cly4an e KernaTenHo Toea na 6bae cbobLLEHO MO HAKAKBB HaYMH HA KOMMMUNATopPa, 3a
0a MoxXe Ton pa u3bepe nopxopswio npepcraBsHE M Oa NPOBEPSsIBA MPABMIHOCTTA Ha
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M3MNON3BaHETO Ha NPOMEHMBM OT To3u Tvn. 3a uenta B Pascal e BbBegeH Tmn guanasoH
(nopobnact) Ha Beue pedmHupaH TMn. OBLMAT BUA, Ha AedHHMLMATA e:

SubRange= Constant '.."' Constant.

BcbLHOCT BCHMUKM LLenoymcneHm TMNoBe Morar fa ce pasrfexpnart KaTo AManasoHu Ha
eponH epuHCTBEH TMN - Longlint.

Hoeusat tTMn npuema (Hacnepsiea) BcuukM onepaumnm, aedmHupann Hag, 6asosus TN
(To3u, Ha KoMTO e nopobnacT), HO NPUHAZNEXaLMTE MY CTOMHOCTMTE Ca B 3aTBOPEHMS
MHTepBarn, onpepeneH oT ABeTe KOHCTaHTH.

Hanpumep:
type WorkDay = Monday. . Fri day;
Digit = 0..9;

3.1.5. CumBOneH t™vn

CrovHocTuTe, npuHagnexawm Ha cumeonHus tun (CHAR) ca cumBonm ot HanmuHus
cumBorneH Habop. CMMBONHMAT HaBop moxke Aa 6bae pasnuyeH Npu PasnMUHUTE KOMMIOTPM.
3a KkoHKkpeTHaTa peanu3aums Ha UniPascal Toea e paswupenust ASCIl kopg, (8 6urosus ASCII
kop). 3a 8 6urosus ASCIl kog, cnegHUTE MHOXKECTBA Ca HAPEAEHU U 3aE€MAT NOCNEOBATENHM
CTOMHOCTM:

* apabckute umdpm (ot 0 go 9);

* ronemute natmHcku 6yken (ot A pgo Z);

*  MarkuTe natMHcku 6yksu (oT a po z);

* ronemute B6ykeu ot kupunmuata (ot A go A);
* Mmarnkute BykBM OT kmMpunmuata (ot a go ).

3a cMMBOMHMS TMN He ca onpepgeneHn onepaumi. Ho 3a Hero Ba)kaTt BCHYKM onMcaHu
3a u3bpoummus TN cTaHgapTHM dyHkumn. OcseH Tax B Pascal e pedmHupaHa owe u
ctaHgapTHata pyHkums CHR ¢ aprymeHT usno uucno B uHtepsana [0, 255], pasawa kato
pesyntat cumeon cbe cboTBeTHUs ASCIl kogp. Mexpay Bnpoyem, B UniPascal HeobxogumocTTa
OT TaKkaBa PyHKLMsS OTNaAa NMopagy HarMuMeTo Ha siBHO npeobpasysaHe Ha Tvna. Taka ve
BcbwHoct CHR(x) = CHAR(x) 3a Bcsko x (ot uHTepsana 0..255). DyHkumsta CHR e
peanu3upaHa 3a MbrHoTa.

3.1.6. PeaneH T™Mn

Kbm peantms Tun (REAL) B UniPascal npuHagnexar (kakTo e ectecTBeHO Aa Ce O4aKBa)
peanHuTe uncna. 3a cbXKaneHue, NMOpagM MEeToaa Ha MPEeACTaBsHE Ha pearHuTe 4ucna B
M3UYUCITUTENHUTE MALLMHM M306LLLO, TOBA HE Ca MO3HATMTE HWM OT MaTeMaTHKaTa pearnHu Y1cna,
a peanHu 4Mcna, NPeAcTaBsHM C KpalMHa TOYHOCT, B YaCTHOCT TPAHCLEQEHTHWUTE 4Mcna M
6e3kpalH1Te neprognyHn opobu He MoraT Aa ce NPeAcTaBsT TOYHO B KOMMIOTbPHATAa peanHa
apUTMeTHKa.

PeanHuTe umMcna ce NnpeacTaBsaT 3aKPBIMEHO C TOYHOCT, KoaTo cneupmanHo 3a UniPascal
e 7-8 undpu 3a MaHTUCaTa, a nopsabka e B uHTepsana [-38, 38], T.e. morat pa 6bpar
npeacTaBsHU peanHu yucna cbe 7-8 upndpm, ymHoxkenn no 10 Ha cteneH ot - 38 po 10 Ha
cteneH 38. Tpsbea BuHarM ga ce Mma nNpeasup Tasn ocobeHOCT Ha KOMMIOTbPHATA pearHa
apUTMETUKA, KOraTo Ce CbCTaBAT MPOrpamM.

Hap, peanHus Tn ca peduHMpaHn eqHOMECTHUTE onepaumM YHapeH Nnoc M yHapeH
MMHYC (CMSHA Ha 3HAKa), KAKTO M CriegHUTE ABYMECTHM onepaummn: cbbupare (+), ussaxkpaHe
(-), ymHOXeHue (*), penenne(/).

AeduHrpann ca U cnegHUTe CTaHOAPTHU (PYHKLUMKM Ha peaneH apryMeHT, Ha KOUTO
pe3ynTaTbT € OT peaneH TUn:
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* ABS(x) - abcontoTHa CTOMHOCT Ha apryMeHTa;
* SQR(x) - 2-pa cTeneH Ha apryMeHTa.
CnepHute pyHKUMM MOraT [a MMAT apryMEHT KaKTO OT pearneH, Taka M OT Lsn TWM, HO
pe3ynTaT MM BMHaru € peaneH:
*  SQRT(x) - kKOpeH KBappaTeH OT aPryMeHTa;
* LN(x) - HaTyparneH noraputbm OT apryMeHTa;
e EXP(x) - ekcnoHeHTa OT apryMeHTa;
* SIN(x) - cuHyc oT aprymeHTa (papeH B pagmaHm);
* COS(x) - kocnHyc OT aprymeHTa (pageH B paguaHu);
e ARCTAN(x) - apKycTaHreHc B pag1aHu OT apryMeHTa;
e INT(x) - usnata 4acT Ha apryMeHTa;
* FRAC(x) - ppobHaTta 4acT Ha aprymeHTa.
AKO egyH OT onepaHauTe Ha By MECTHa orepauusi € pearnHo a gpyrusT € usano YMcno,
TO LSNOTO YMCIIO MbPBO Ce MPEeBpbLLA B PearHo M cref TOBa Ce M3BbPLUBA onepaumsTa.
MN306110 BBB BCUUKM ClyHaMm, KOraTo C€ O4aKBa PearnHo YMcno (KOHCTaHTa MM NPOMEHNMBA),
a e U3MOoN3BaHo LKMo, TO LAMOTO Ce NPEeBpPbLLA B PearnHo, Npeam Aa ce M3BbpLUM AEHCTBUETO.
3aToBa € Bb3MOXHO Ha MPOMEHNMBA OT pearieH TMN [a ce AaBa LEenouvucrneHa CTOMHOCT
(npeobpasysaHeTto ce npaBu aBTomMaTtuMuHo). OB6paTHOTO npeBpbLLaHE HE Ce MpPasu
asTomatnyHo. 3a uenta B Pascal uma gedmHmpann age ctaHAapTHU PYHKLMM, NPEBPbLLALLM
pearnHo B LANO YMCno:
*  TRUNC(x) - npeBpbLLa pPeanHoTO YMCNO X B LANO Ype3 oTps3BaHe Ha ApobHaTta
yacr;
* ROUND(X) - npeBpblua peanHoTo YMCNO X B LIAMO Ype3 3aKPbrisBaHe.
AKO cToMHOCTTa Ha aprymeHta x BbB pyHKupumte TRUNC n ROUND e u3BBH
uernoumcneHus nHTepsearn, onpegeneH ot Longlnt, To no Bpeme Ha n3nbnHeHUe Ha Nporpamara
ce cbobLyaBa 3a HaCcTbNMMA rPeLLKa.

3.1.7. CranpaptHmute TMnoBe BYTE, WORD, LONGWORD

B UniPascal ca BbBegeHn cnegHute ctaHgaptHu tmnose: BYTE, WORD, LONGWORD.
Te He ca uenouYncneHn TMNoBe, a ca aHanor Ha Nofo6bHu TMnose oT e3nka Modula-2. Tesu Tpu
TMMNa Ca HaMbMHO CbBMECTUMM C TUMOBETE, KOMTO MMAT Ab/MKUHA cboTBeTHO 1, 2 1 4 balita.
Hap, Te3u TMnoBe ca pedmHmpaHn cnegHute onepaumu:

e AND - nobutoso (byte($c3) and byte($66) = byte($42));
¢ OR - nobutoso (byte($a5) or byte($5a) = byte($ff));

* XOR - noburoeo (byte($c3) xor byte($66) = byte($a5));
* = - CpaBHEHWE 3a PaBEHCTBO;

¢ <> - cpaBHeH1E 3a HEpPAaBEHCTBO;

* = - paBaHe Ha CTOMHOCT.

Apyru onepaummn Hap, Te€3M TMNOBE He ca AedUHUMPAHU U NPU OMMUT 3a M3MOoN3BaHe ce
MHOMLMPA FPELLIKA Mo BpeMme Ha Komnunaums. AKO ce M3Mon3BaT NPOMEHIIMBU OT TE3U TMIMOBE
B CTaHgapTHaTa npoueaypa write (3a TeKcToB pakn), CTOMHOCTTA MM Ce OTnevaTBa B
LecTHageceTMyHa BpoiiHa cuctema. He e paspelueHo M3non3saHeTo Ha MPOMEHSIMBH OT TE€3M
TMNOBE B CTaHpapTHaTta npouepyparta read. AKO € HaNoOXWUTENHo, u3rnons3sanTte
npeonpepensHe Ha Tvna (Type Cast).
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3.2. CbCTaBHM (CTPYKTYpPMPaHHM) TMITOBE JaHHM

B Pascal Ha ocHoBata Ha mpocTUTe TMMOBE MOTPEBUTENAT MMa Bb3MOXHOCT Aa
KOHCTpynMpa cBoM cobcTBeHM TunoBe. TakuBa TMMOBE CE HApPMYaT CTPYKTYPUPaHH.
CTPYKTYPHUPaHUST TUMN Ce XapaKTepu3upa Ypes MeToaa Ha CTPYKTYPHUPAHETO CH U Ypes TUNa
Ha CBOMTE KOMMOHEHTM. AKO KOMMOHEHTUTE Ha CTPYKTYPHMPaHUs TMN Cca CbLUO
CTPYKTYPHUPaHM, TO TOraBa CTaBa BBMPOC 3a MOBeYEe OT €QHO HMBO Ha CTPYKTypHpaHe.
BuposeTe cTpykTypupanu Tunose B Pascal ca: macueu, 3anmcu, mHoXKecTBa, darnose. TunbT
Hu3 (StringType) e pedpuHupar B UniPascal, Ho He u B Pascal.

StructuredType= [' packed'] (ArrayType |
StringType |
Recor dType |
Set Type |

Fil eType ).

Mpen onMcaHMETo Ha BCEKWM CTPYKTYPHUPAH TMIM MOXEe [a Ce MOCTaBu npeduKca
‘packed’, KolTO yKasBa Ha KOmMMnaTopa Aa MKOHOMMCBA MameT [a)ke 3a CMeTKa Ha
Nno-HeedEKTMBEH [OCTBMN A0 ENIEMEHTHTE Ha CTPYKTypara.

Kakto M nmpu npoctute TMNOBE, TaKa M TyK onepaumsTa [aBaHE Ha CTOMHOCT €
AedUHUPAHa 338 BCEKWU CTPYKTYPEH THUM, HO MMa €AHO M3KMIOYEHME - 3@ MPOMEHNMBU OT
dalnoB TMN He e paspeLUeHO AaBaHe Ha CTOMHOCT.

3.2.1. Macueu

MacuBbT € xoMoreHHa cTpykTypa. CbCTOM C€ OT KOMMOHEHTM OT €AMH M CbLL, THM,
HapeueH 6a308. [pu Pascal e cbLiecTBeHo, ye BposT Ha eneMeHTHTE ce YKa3Ba B ONMCaHMETO
M OCTaBa HEMPOMEHEH NPe3 LANOTO BPEME Ha CBOETO CbLUECTByBaHe. 3a O3Ha4yaBaHe Ha
OTAEernHa KOMMOHEHTa Ha MAacuB, MMETO Ha usnaTta CTPYKTypa ce paswmpsiBa Ypes3 TaKa
HapeueHusi uHaekc. CbliecTeeHa ocobeHocT npu Pascal e, ye TMNBT Ha MHAEKCca He e cTporo
dmkenpar (kakto BbB FORTRAN wunn BASIC Hanpumep), a moxke pa 6boe 3apapeH oT
nporpamucta. EguHcTBeHoTO orpaHuueHue e TMnbT Ha MHaeKca aa 6bae amckpeTeH (3aTosa
REAL He e paspelueH). Pasbupa ce, cbBcem OYEBMOHO oOrpaHuyeHne (HamaraHo ot
peanu3auusTta) e CTpyKTypata ga ce nobupa B nameTtrta Ha Komnotbpa. O6wmsaT Bug, Ha
OMMCaAHMETO Ha CTPYKTypaTa Macus e:

ArrayType= "array' '[' IndexType {','
I ndexType } ']' 'of' Type.

| ndexType= Or di nal Type.

Basos TN Ha cTpyKTypaTta macue Moxe fa 6bae BCEKH THMN C U3KMOHYEHHWE Ha doakn.
B uyactHocT 6a3oB TMN Ha MacuBa MoXKe pga 6bAae cblwo macue. B TakbB cnyvan usnara
CTPYKTYpPa ce Hap1ia MHOTOMEPEH MAacKB. 3a KPaTKOCT ONMMCAHMETO HA MHOFOMEPHU MACHBM
MOXe fa ce 3arnucBa, KaTo ce paspensaTt MHaeKkcuTe Yypes 3anetas. Ho onpepenennerto Ha
MacHMB OT MAacMBM € CbLLLO Bb3MOXHO M, HELLO MNoBeye, TO € EKBMUBANEHTHO Ha KPAaTKoOTO
onucanre. Hanpumep, cnepHute aBe onpepenexH1s Ha MacMBM Ca EKBMBANEHTHM:

type Arrayl array [1..10] of array [bool ean] of integer;
type Array2 array [1l..10, bool ean] of integer;

O603HayaBaHeTO Ha OTAENEH ENEMEHT OT MacHBa (MHAEKCMPAHETO) ce MpasM, KaTo
crep, MMEeTO Ha CTPYKTypaTta B KBagpaTHM cKobu ce 3anuiie HoMepa Ha eriemeHTa, KOMTo
MoXe ga 6bae He caMo KOHCTaHTa, HO M NMPOMEHNMBA Mnn u3pas. M npu MHAEKCHpaHeTo e
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pa3peLLeHO M3MON3BaHETO Ha KpaTKaTa oopMa 3a MHOTOMEPHM MAacKBM, HO TSl € HaMbIHO
€KBMBAreHTHa Ha paswupeHara. Hanpumep: Array1[i][b] vnm Array[i, b].

OcBeH paBaHeTo Ha CTOMHOCT, Haf, MacueuTe e gedmHMpaHa 1 onepaumsTa CpaBHeHUe
3a paBeHcTBO (=) n pasnmume(<>). Onepaumsta 3a cpaBHEHWE 3a PABEHCTBO [aBa KaTo
pe3ynTar true camo, aKO enemeHTUTe Ha ABaTa MacuBa CbBMApaT NMoenemeHTHo, M false B
npotueeH cny4yan. OnepaumsTa 3a CpaBHEHWE 3@ HEPABEHCTBO MOXE [a Ce onpefernu Kato
OTpHLaHME Ha PABEHCTBOTO.

B Pascal egHomepHuMTE nakeTmpaHn macueu ¢ 6asos tmn char ca npuemnermposanu. MNpu
TAX MOXe Oa ce M3Non3Ba MblHUAT Ha6op OT onepaumu 3a cpaBHeHue, T.e. <, <=, >, >=,
B te3u cnyuan cpaBHeHneTo ce npaeu rno HapepbaTta Ha CMMBOMMTE B CMMBOMHUS Habop
(koposaTta Tabnmua).

3.2.2. CraHpapteH tMn STRING

B UniPascal nma owie egHa cTpyKTypa, MHOro npunmyallia Ha eGHOMEPHWSI MacKB.
ToBa e cTpykTypata cumBoneH Hu3 (string). Heroeus mnHpekceH Tvn e ppManasoH Ha Tuna
SHORTCARD, kato gonHata rpan1ua e domkcmpaHa Ha 1, a ropHata mox<e ga 6bae 3agageHa
oT notpebutens, Ho He Tpsbea pa npesuwasa 255. Mpu cTpyKkTypaTa string AbmxuHaTa ce
U3MEHSI OMHAMMYHO, HO B rpanuumTe ot 0 po 3apapeHata ropHa rpanHmua. O6wms Bug Ha
onucaHneTo e:

StringType= "string" [ '[' Constant ']' ].

AKO He e 33pafeHa ropHa rpaHmua, ce nogpasbupa makcmmanHata Bb3MoKHa - 255,

var t: string;

€ eKBMBANMeHTHO Ha
var t: string[255];

3.2.3. 3anucH

3anucute (Record) B Pascal ca cTpyKTypm OT AaHHM, CbCTOSILLM CE€ OT PMKCUPAHO HMCIO
MMEHYBaHW KOMIMOHEHTH, HapeueHu noneta. Tesu noneta morat ga 6baart oT pasnuueH Tun.
Mpu onpepensHeTo Ha 3anMc 3a BCSKO Nofe Ce 3af,aBa HEroBoTo MMe (MAEHTUAMKATOP) U TUN.
O6nactra Ha OENCTBME Ha TO3M MOEHTUMKATOP Ha MONMeTo € B PaMKMUTE Ha 3anuca.
Har-obwusar Bug, Ha TMNa 3anumc e:

Recor dType= "record" FieldList '"end .
Fi el dLi st = (FixedPart ['";']) | (VariantPart [';']) |
(Fi xedPart ';' VariantPart [';']).
Fi xedPart = IdentList '":' Type { ';'
IdentList ':' Type }.
Vari ant Part = 'case' TagField 'of'
CnstList ":" '"(" [FieldList] ")" { ';'
CnstList ":" '"(" [FieldList] ")' }.
TagFi el d= [Ident ':'] Odinal Typel dent.
O di nal Typel dent = | dent .

I'Ip|4 M3non3sBaHeTO Ha NnoJfieTaTta Ha 3anuMca B nporpamarta, Teé ceé MMEHYBAT KaTo cnen,
MMETO Ha uUgnaTta CTPYKTYpa ce NoCTaBM TOYKA, nocnensaHa ot MMETO Ha CbOTBETHOTO Nore.
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MoHsikora e HeobxogMMO pa ce onuwe CTPYKTYpa, B KOSTO B 3aBUCMMOCT OT
CbCTOSIHUETO Ha HAKOE Morne, OPYro HeMHo none uma pasnuueH Tmn (cmucbn). 3a Takuea
cnyyam B Pascal e npegsupeHa BapmaHTHa YacT Ha 3anmca. Hanprmep, ako onmceame Tmna
HOBEK, B npoMeHn1Ba OT TO3M TN MOXe A3 AbPXMM MHPOPMAaLMS 33 HErOBOTO MMe, JaTa
Ha parkpaHe, non u T.H. B cnyyaute, korato ToBa € MbXK, € HEO6X0AMMO Aa Na3uM HIKAKBA
MHPOPMaALMS, CBbP3aHa CAMO C MbXKETE - HaNpMMEpP KakbB YMH MMa (MM e nman) npes
BOEHHaTa My cny»x6a, a aKo e KeHa - MHPOPMaLMsi CAMO 3a XKEHNTE UMM MbK HMKAKBa ApYyra
MHpopmaums.

type SexType = (male, female);

date = record
day: 1..31;
mont h: 1..12;
year: cardinal;

end; { date }

Person = record

nanme: string[31]; { nmeTo Ha YoBeKa }

birthday: date; { mata Ha paxxmane }

case sex: SexType of { mon - MBK, )KeHa }
male: (rank: (soldier, sergeant, colonel));

female: ();

end; { Person }
Mpu onncaHueTo Ha 3anmcuTe Tpsibea ga ce Mma B NPepBug, CregHoTo:

* BCMYKM MMEHA Ha noneta Tpsibea ga 6baaT PasnuuHKM, JaXKe Korato ce cpeLuart
B Pa3MMYHM BAPMaHTM HA €OMH M CbLuM 3aruc;

*  aKO 3a HSIKOSl CTOMHOCT He CbLLEeCTBYBa BAPMAHT, TOM MOKe Aa He 6bae yKasaH,
T.€. He BCMYKM CTOMHOCTM OT Tura 3a Npu3HaK Tpsbea pa 6bpat uspepenu;

*  BCEKM CMMCBK OT NOrieTa MOXeE [,a MMa CaMo efHa BapMaHTHa 4acT, KosTo Tpsibea
pa crnepga oMKCcMpaHaTta 4acT;

* BbB BCSIKA BAPMAHTHA YaCT MOXE [a MMa BIOXEHAa ApYra BapMaHTHAa 4acT, KaTo
OrpaHMyeHVe 3a HMBATa Ha BriaraHe HsIMa;

*  aKO HSIKOEe OT rnonertara MMa aHoHMMeH u3bponm Tun, To obnactra Ha gencTeme
Ha HEroBMTE KOHCTAHTM ce paslwMpsiBa BbPXy 6rnoka, B KOMTO e AedMHUPaH
3anMCcbT. AHOHMMEH C€ HapMYa THUM, YMETO OMMCAHUE CE HAMMPA B AEKNAPALMATA
Ha NMPOMEHNMBA MIM Nofe OT 3anuc. TakbB THM HIMa MME M 3aToBa Ce Hapu4a
aHoHnMeH. Hanpumep: var device: (disk, tape, printer);

Hap, o6ektute oT TMn 3anuc ca aeduH1Mpann onepaummTe faBaHe Ha CTOMHOCT (:=) U
onepaummuTe cpaBHeHne 3a PaBeHCTBO (=) 1 HepaBeHcTBo (<>).

3.2.4. MHOXXecTBa

CnepgawiaTta crnep, MacMBa M 3anmMca OCHOBHA CTPYKTYpPa OT OaHHM € CTPYyKTypara
MHoxecTBo. Obwms BUO, Ha HEMHATA JeduHULMS e:

Set Type= "set' 'of' Ordinal Type.

MHOXeCTBOTO OT CTOMHOCTH, [Ae(MMHUMPAHO OT CTPYKTYypara MHOXEeCTBO, €
MHO>ECTBO OT BCMYKM MOOMHOMECTBA (BKMIOYMTESNIHO M MPA3HOTO) Ha MHOMECTBOTO OT
enemeHTMte Ha 6asoeus TMn. C gpyrM AyMM, €NeMeHT OT CTPYKTypaTa MHOMXEeCTBO e
MHOECTBO OT efleMeHTH Ha 6a3oBus Tun.

B UniPascal ce Hanara cnegHoTo orpaHuyeHue: 6posTt Ha enemeHTuTe B 6a3oBus TN
He Tpsbea na 6bae no-ronsm ot 256. Ako 6a30BUAT THMN € YUCNOB, TO MUHMMATTHUST ENEMEHT
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He MoXe 0a 6bae No-manbK OT HyNa, @ MAaKCMMArHUST - no-ronsim ot 255. Ako 6asosusT Tmn
e n3bpomnm, To Tou He Tpsbea aa e c noseye ot 256 enemeHra.
Hap, obektute ot mHoxecTeeH Tmn B Pascal ca pedpuHmpanm cnegHmte onepaupym:

* [aBaHe Ha CTOMHOCT =

* CpaBHEHME 3a PaBEHCTBO =

* CpaBHEHWE 3a HEPABEHCTBO

*  BKMIOYBaAHE HA MHOXXECTBA >=, <=

¢ obepMHEeHMEe Ha MHOXeCTBa +

* ceyYyeHre Ha MHOXecCTBa

* pasnuKa Ha MHOXEecCTBa -

*  MPUMHAANEMHOCT KbM MHOXecTso IN

OceeH Te3u onepaummn B UniPascal ca pedwuHupann m cnepgHute pgBe cTaHAApPTHM
npouepypm (3aumcteanm ot Modula-2): Incl(s, x) u Excl(s, x), kbaeTo s e npomeHn1ea oT THn
MHOXECTBO, a X € efleMeHT oT 6a3oBus TN Ha MHOXKECTBOTO. Te3u npouenypH CbOTBETHO
BKIIIOYBAT MMM M3KMIOYBAT 3a0afeHusl KaTo MapameTbp €rieMEeHT OT MHOMECTBOTO S M Ca
€KBMBArNEHTHM CbOTBETHO Ha s:= s + [x] u s:= s - [x]. MHOXecTBOTO He ce npomeHs npu
BKIIIOYBAHE Ha ENMEMEHT, KOMTO BEYE CE CbAbPIKA B HEMO, KAaKTO M aKO CE U3KMIOYBA ENEMEHT,
KOMTO HE Ce CbAbPIKa B MHOXECTBOTO.

B nporpamara MHOMECTBEHM KOHCTAHTM Ce Cb3[aBaT 4pes3 TaKa HapeueHus
KOHCTPYKTOP Ha MHOXecTBa. B Hero enemeHTMTE Ha MHOXKECTBOTO Ce Pa3fensT CbC 3aneTau
M Ce 3aTBapAT B KBagpaTHH ckobu. [Npa3sHoTo mHoXecTBO ce o6o3Hauvaea KaTto [ ]. Han-o6wwms
BMUA, HA KOHCTPYKTOpA €:

Set Constructor = "[" [SetElenment {',' SetElenent}] ']".
Set El enent = Expression [ '..' Expression ].

Mpa3HoTo MHOXecTBO (oTbens3BaHo KaTo [ ]) MpMHapneXKM Ha BCUUKM MHOXMECTBEHM
tmnoee. O6o3HauveHneTo X..Y, kbgeTto X u Y ca uspasmu, nedmHMpaT MHOMECTBO, CbCTOSILLLO
Ce OT BCMUKK enemeHTH oT 6a3osus Tmn oT 3aTBopeHus uHtepsan [X, Y]. Ako X > Y, Ttoraea
[X..Y] e npa3Ho mHoxecTBO. Korato cTOMHOCTTa Ha €NeMEHT MpPM KOHCTPYMPAHETO Ha
MHOECTBO M3MM3a M3BbH Bb3MOXHOCTMTE Ha peanusaumsata (nopepHusT HOMepP Ha
enemeHTa e u3BbH nHTepeana [0, 255]), ce nony4asa rpeLuka 1 3a Hesi ce cbobLuasa Unu no
BpeMe Ha KoMnunaums (aKo TO3M efIeMEHT € KOHCTaHTa) MMM Mo BpeME Ha U3MbliHeHWe (aKo
€ NPOMEHNMBA).

3.2.5. dainose

(DarinoseTte ca egHa OT HaM-Ba)KHUTE CTPYKTYPH BbB BCEKM €3UK 3a NMPOrpammpaHe.
Bcsika nporpama, pabortewa Ha papeH KomnwoTbp, TpsbBa ga KOMYHMKMpA C
obKpbiKaBaLLaTa g cpepa (AMCK, eKpaH, KnaB1aTypa M T.H.) CAMO C MOMOLLLTA Ha dhannose.
AKO cTapTMpaTe nporpama, KosiTo He M3MOoN3Ba HMTO eduH charn (T.e. HUTO YeTe HAKAKBM
BXOQHM OAHHMU, HUTO 3arnMcBa HAKbOe pesynrtata ot paborarta cu), TO ePeKTbT OT HEMHOTO
U3MbIHEHWE e € HYNeB, T.e. BCe egHO, Ye M306LL0 He e cTapTHpaHa.

B Pascal nop, charin ce pazbupa camo dann c nocnegosBaTteneH gocTbm, T.€. BbB BCEKM
MOMEHT € [OCTbMNHA €0Ha KOMMOHEHTa OT HEro, crnep, NPOYMTAHETO HA KOSTO € Bb3MOXEH
[OCTbM CaMO KbM criegpalata KomnoHeHTta. B UniPascal darinosete (¢ usknrouveHue Ha
TEKCTOBUTE) MOraT na 6baaT U3non3eaHM M C GUPEKTEH JOCTbM, T.€. MOXe Aa ce u3bupa Kos
KOMMOHeHTa oT dhaina ga 6bae npoyeTeHa.

O6wmsaT BMA, Ha TMMa dann e:

Fil eType= "file" [ 'of" Type ].



26 3.2. CpcTaBHHU (CTPYKTYpUpPAHU ) TUTIOBE JAHHU

B Pascal He ce HanaraTt HWMKaKBM OrpaHWM4eHusl BbPXY THMMA Ha KOMMOHEHTMTE, HO B
UniPascal He ce paspeluaBa TMNbT Ha KOMMOHEHTHTE aa e doannoe. OceeH ToBa He TpsbBa
TUNBT HAa KOMIMOHEHTATa A3 € OT TMN yKasaTen MM CTPYKTYpa, CbAbPIKalla yKasaTenu.
Bbnpeku ye TakaBa nMpoBepka He ce MpaBM, KPaMHO OMacHO € fa Ce M3Mon3BaT TaKMBa
daknose, 3aLL0TO NPM NPOYUTAHE OT TO3M (Pakn Ha yKasaTens, TO TOM BEPOSITHO Lue MMA
HenpaBunHa CTOMHOCT.

B UniPascal e Bb3MOKHO fa He ce yKaXke TUMbT Ha KOMMOHEHTUTE Ha dparna (kaTo ce
u3nycHe Kntoyosata ayma 'of’ 3aegHo ¢ TMna Ha komnoHeHTUTe). TakuBa cparnose ce Hapu4aT
HETUNMU3MPAHM M CMYXKAT 38 OCBHLLLECTBSABAHE Ha CreLManeH AOCTbI KbM BbHLUEH chann.

MHO3MHCTBOTO peanu3aumm ce pasnuyaeat B pabortata c dakrnose, Tbi Kato B
cTaHpaprTa Ha Pascal He ca pedpmHMpaHu gocTaTbuHO Npouenypm 3a paborta ¢ dannose, KakTo
M HesCHOTaTa Ha Bpb3KaTa MeXAY npomeHnuBata, obo3HayaBawia dann, M pearnHo
CbLLECTBYBALLMTE B OMNepaLMoHHaTa cMcTema damnose.

B UniPascal ca pedmHmpann cnegHute onepaumm ¢ dpannose:

* RESET - oTtBapsiHe Ha cbLuecTByBaL, doamn 3a YeTeHe;

* REWRITE - cb3paBaHe Ha HOB dain (oTBapsHe 3a 3anmc);

* APPEND - oTtBapsiHe Ha cbluecTByBaLl, dann (M1 cb3paBaHe Ha TaKbB, aKo He
CbLLECTBYBA) 3a 3anMc B Kpasi My (pobaesHe Kbm danna);

* OPEN - oTBapsiHe Ha chain 3a eQHOBPEMEHHO YeTeHe M 3anuc (obHoBsBaHe), He
ce pa3peLuaBa U3Mon3BaHETO M C TEKCTOBM (PaMNoBe;

e CLOSE - 3atBapsHe Ha dpakn, nNpeKkbcBa Bpb3Kata MeXAay dannosara
NPOMEHNMBA M PeanHo CbLLEeCTBYBaLLMs cann;

* EOF - npoBepka 3a Kpan Ha cann;

* EOLN - npoBepka 3a Kpau Ha pef, pa3peLleHa € CaMo 3a TEKCTOBU panlnose;

* READ - npouutaHe Ha efgHa MMM HIKONKO KOMMOHEHTHU, He ce pa3peLuaBa
M3MON3BaHETO M C HETMMU3MPAHM PAMNOBE;

* WARITE - 3anmcBaHe Ha efHa MMM HAKONMKO KOMMOHEHTHM, He ce pas3peLlaBa
M3MON3BaHETO M C HETMMM3MPAHU PaMNOBE;

* READLN - npouutaHe Ha epHa MMM HSKOJNIKO KOMIMOHEHTM C MocnepsaLlo
npornycKkaHe Ha pepa, U3MonsBa ce CaMo C TEKCTOBU paMIoBe;

* WRITELN - 3anmcBaHe Ha epHa MMM HSKOMKO KOMIMOHEHTM C nocrnensallo
NpeMMHaBaHe Ha HOB pef,, M3MOon3Ba CE CaMO C TEKCTOBM haumrnose;

* SEEK - nosmupoHupaHe BbB hann, He ce pa3peLlaBa U3Mnon3BaHeToO M C TEKCTOBM
darnose;

* FILESIZE - nonyyaBaHe Ha pa3mepa Ha daina, He ce paspeLlaBa M3rnon3BaHeTo
M C TEeKCTOBM cpainose;

* FILEPOS - nonyyaBaHe Ha HOMepa Ha TeKyLLaTa KOMMOHEHTa Ha danna, He ce
pa3peLLaBa U3ron3BaHeTo M C TEKCTOBM (PalnoBe;

e BLOCKREAD - yeteHe OT HeTMnM3upaH damn;

* BLOCKWRITE - 3anmc B HeTMnM3upaH coann.

Mo-noppobHo onmcaHme 3a BCsKa eQHa OT TAX MOXKETE A,a HAMEPUTE B MPHUINOXKEHHUETO,
OMMCBALLLO CTAaHBAPTHUTE MPOLEAYPU M PYHKLMM.

BaxHa pasnuka mexpy UniPascal u craHpaptHusa Pascal e, ye B UniPascal He
CbluecTByBaT cTaHgapTHute npoueaypu GET u PUT, kakto u 6ydpepHa npomeHnmsa,
cBbp3aHa ¢ danna.
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3.2.5.1. TekcTtoBuM hainose

Har-uecTo n3nonseaHu ca cparnoseTe, YUMTO KOMMNOHEHTH ca cumBonu (3Haum). Toea
€ BCBLLHOCT U Han-ypobHaTa dpopma 3a Hac xopara. B Pascal e pedouHupan craHgapTeH tvn
TEXT, kouTo npepcTaensea Takbe damn. Herosoto onmcanume e:

type TEXT = packed file of char;

TekcToBMTE PannoBe OCBEH Ye Ca CbCTAaBEHWM OT CMMBOMM, Ce AensT 1 Ha pepoBe. 3a
no-gobpo oTpassBaHe Ha TaKaBa CTPYKTypa Ha TEKCTOBMS doann ca peduHUpaHu
npouenypute Readln u WriteLn, cboTBeTHO MpemuHaBaly KbM YeTeHe OT M 3anuc B
cnepgalms pen, Kakto u pyHkumsaTta Eoln, kosito npoeepsBea panv e pocTurHar KpasTt Ha pega
npu 4yeTeHe.

Bbnpeku ye KOMMNOHEHTUTE Ha TEKCTOBMS hbamn ca camo oT Tun char, Te (Tekcrtosute
dharinose) ca NPMBUNErMPOBaHM B CPABHEHUE C ApPYrUTe (DAMNOBE M B TAX MOXKE A3 3anMcear
(Mrm yeTaT) NPOMEHNMBU OT BCHUUKM CTAHAAPTHM THMNoBe (C uskntoueHne Ha Tvna BOOLEAN).
Mpeayn pa ce M3BBPLUM 3anMUCHT B TEKCTOB pakis, BCSIKA NPOMEHNMBA ce NpeBpbLLa (HEesSBHO)
OT CBOETO BbTPELLHO MNPEACTaBsSHE B CMMBOMIEH BuA, M TOraBa Ce 3anucBa BbB dpamna.
AHanornyHo, npu YeTeHe NbPBO Ce MPEBPbBLLA CMMBOIHOTO NPEACTABSHE BbB BLTPELLHO U
cnep, TOBa ce 3anMcBa B NPOMEHNMBATa.

3.2.5.2. CraHpapthM cpamnoBe

B UniPascal ca pedumH1paHu cnegHuTe net ctaHBapTHU TEKCTOBM dpanna:
* Input - cTaHpapTeH BxogeH ainn, oBMKHOBEHO e KnaBnaTypata Ha KOMMOTbPA,
HO MOXKe fa 6bae NpeHacoyeH OT onepaLMoHHaTa CUCTEMA KbM BbHLLEH doakn;
* Output - cTtaHgapTeH usxopeH dakn, oOBMKHOBEHO € eKpaHbT Ha KOMMIOTBLPA,
HO CbLLO MOXe Aa 6bae npeHacoueH;
* Message - BxogHO /u3xofeH dann, BuHarM paboTtu ¢ KnaeuMaTypata unmM ekpaHa
Ha KOMMIOTbPA M HE MOXe Aa Hbae npeHacoueH;
* Auxiliary - BxogHO /13xopeH dain (B 3aBMCMMOCT OT OnepaLMoHHaTa CMCTEMaA:
HaM-4eCcTO CepPUEH BXOR, U/ UMK U3XOA,);
* Printer - usxopeH dain, oBUKHOBEHO € MevaTallo YCTPOMCTBO, HO MOHEXe e
CBBbP3aH C XapAyepeH MOAYN 3a napaneneH BXxof,/M3xo[ MOXe Aa ce M3rnonsea
M 3a BxogeH doamn.
3a Te3n net ctaHpapTHM daKna He e HeobxoaMMo Aa ce M3MnonssaT npouepypuTe
RESET, REWRITE nnn CLOSE, Hew,o noeeue - jopu U Oa ce U3Monsear, Te Hama ga UMmar
edekKT.
B 3arnaBHaTa yacT Ha nporpamara morar ga 6baat yKasaHu HIKOMKO OT Te3u dparrnose
(Ho camo oT Tesu neT) KaTo NapameTpm Ha Nporpamarta. AKO He ca yKasaHu napameTpH, ce
noppasbupar darnosete Input u Output. 3a darnosete Input u Output e Bb3MOIKHO NpH
cTapTMpaHe Ha nporpamara ga 6bpar npeHaco4YeHn M ToraBa TS HsMa ga 4yete oOT
KnaeuaTtypaTta u/unu Aa nuie Ha eKpaHa, a e M3BbPLLBA onepaupumTe HapA, 33AaaeHUTe npm
cTaptupaHeTto 1 dpannose. [NoHskora e Heob6xoguMo Hsikou OT cboblueHusTa ga He 6baar
MPEHAco4BaHM, KAaKTO M YETEHETO Aa Ce U3BBbPLLUBA HEMPEMEHHO OT KnaenaTypara (Hanpumep
npv cbobLyaBaHe Ha HAKaKBa rpeLuka Ha noTpebuTens Ha Nporpamarta M Mosly4aBaHeTo Ha
YyKa3aHusi KaKBO [a NpaBu TS MO-HaTaTbK). B TakbB criyuan mMoxe sIBHO Aa ce yKaxe, 4ye e
HeobxogmMmo pa ce usnonsea danna Message. Ot gpyra ctpaHa moxke 61 nporpamara e
Tpsb6Ba pa pabotu BuHarK ¢ darna Message u camo psgako aa ce usnonssa Input n Output.
TpsbBa nm BCEKM NBT Aa Ce yKa3Ba SIBHO M3MON3BaHeTo Ha dpamna message BbB Bcekn READ
u WRITE? B UniPascal e pean1snpaHa Bb3MOXHOCTTa Aa C€ YKa)Ke KOM MMEHHO dhaun ce
noppasbupa Kato NapaMeTbp Ha CTaHAAPTHUTE PYHKLMM 3@ paboTa c TEKCTOBM paknose,
KoraTto 6bae npornycHar.
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3apaBaHeTo Ha MapaMeTpM Ha Nporpamara ypes u3bposiBaHe Ha BbHLLHUTE dpalnose
MMa CbLLECTBEHO 3Ha4YeHue 3a nporpamara. [1o-TouHo, oT ocobeHo 3HaueHue e pepbT Ha
ns3bposeaHeTo Ha Tesn dpannose. Korato ce manonsea HaKos OT KoHcTpykummte READ,
READLN, ... 6e3 pa ce ykassa dain, ce noppasbupa m3non3BaHETO Ha MbPBUS OT
n36poeHuTe BBLHLLHM dbainoBe ¢ Heobxogumus BocTbn (3a yeTeHe mnm 3anmc). Hanpumep,
HeKa pasrnegame crniegHata nporpama:

program Exanpl el(i nput, output);

var s: string;

begi n
readl n(s);
witeln(s);
end.

Tasu nporpama npounTa egmH peq, oT CTaHAAPTHUA BxoaeH dann Input 1 cnep Toea ro
3anMcBa B CTaHAAPTHUA n3xoaeH damn Output. Ako 3arnaeBHaTa 4yacT Ha Nporpamara e:

program Exanpl e2(i nput, nessage);

To npouepyparta READLN e nanonsea no nogpasbupaxe darna Input, Ho 8 WRITELN
e ce usnonsea ganna Message. A ako e:

program Exanpl e3( nessage, i nput);

To READLN 1 WRITELN e usnonsear darna Message, 3aLL,0TO TOW YAOBNETBOPSBA
M ABaTa TMMa JoCTbM (3a YeTEHE M 3aMMuC) 1 e 3a0a4EH MbPBM B CMMCbKA Ha BbHLUHUTE dpainose.
3apaBaHeTo Ha gpyru cainose crieg, Message HaMa fa nosnMsie BbPXy Mporpamara, Ho e
NpPM3HaK Ha o6bp CTMA, aKo B 3arnaBHaTa 4acT ce M3BposBaT BCUUKM BBHLUHM (DaMoOBE, KOMTO
we 6bpat usnonseanm. OT Tasu rnegHa To4Ka 3apasaHeTo Ha dpanna Input B 3arnaeHarta 4acT
Ha nporpamara Example3, He camo e HeHy»Ho, HO U He e xybaBo, 3alWOTO TO3u dpann
BbobLLEe He ce u3ron3ea B Nporpamara.

M owe epHa pasnuka mexpy davnosete Output 1 Message. Ako ce 3anuceat
CMMBOIM, M3NM3aLLM U3BBH AsgCHAaTa rpaHuLa Ha pega, To npu danna Output ce npemmHasa
aBTOMAaTMYHO Ha HOB pep, a Npu daina Message He, T.e. CUMBOMUTE CEe NULLAT €AuH BbPXY
LpYr B nocrnegHata nosuums Ha pepa Ha ekpaHa. 3a noseuye nogpobHocTn 3a paborta cbe
cTaHpapTHute dpamnose Input n Output Bk npunoxxeHue "CeepeHuns 3a KnaBuaTypata M
€eKpaHa Ha MUKpoKkommtoTbpa MbngmH”.

3.2.6. NMaketMpaHe B UniPascal

Kakto 6elue cnomeHato, B Pascal onmcaHMeTo Ha BCeKM CTPYKTYpHPaH TMN MOXKE Aa
6boe npepwecteyBaHo oOT npedmkca packed. ToBa o3HavaBa, 4e nNpU BBLTPELUHOTO
NpeAcTaBsHe LLe Ce U3MON3Ba NaKeTMpaHe, 3a Aa Ce NecTH NaMeT 3a AaHHMTe. 3a CbXKaneHue,
TaKoBa MPEACTaBSHE MOXE [a JOBEAE B HAKOM Crlyvyau [O MO-rONEMM Pasxoan Ha mamet
Nopaau YCNOMHEHMs AOCTbMN A0 TaKMBA MAKETUPAHU KOMIMOHEHTH, T.€. L Ce CNecTH namer
3a JaHHM, HO LU ce M3Pa3xoABa NameT 3a KOf, Ha nporpamara.

3artosa B UniPascal e Bb3npreTo KoMNpoMHcHO peLueHune. [akeTmpaHeTo ce npaeu Ha
rpaHuua Ha 6anT, KaTo Mo TO3M HauMH ca HEOBXOAMMM 3HAUMTENHO MO-NPOCTM CPEACTBA 33
NOAAPBIKKATA HA MAKETUPAHUTE KOMIMOHEHTH.

Mpu n3non3BaHeTo Ha NaKeTUPaHU TUNoBe TPsIbBa fa ce MMa NPeaBUL, TOBA, Ye TEXHNTE
KOMMOHEHTH He morart aa 6baat npepasann kato VAR napametpm (no agpec) (Buxk rnasara
3a onMcaHue Ha NPOoLLEeAypPH M PYHKLMM - Pa3Aen napameTpHm).
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3.3. IMHaMMUYHM CTPYKTYPM OT faHHM

Mpu pocera pasrnepaHuTe CTPYKTYpM OT AaHHM KOMMMNATOPBLT OTAENs MSCTO B
nmameTTa 3a TAXHOTO MPEACTaBsHE MO BPEME Ha Komnunaums. Tesu CTPyKTypu 4Yecto ce
HapuuaT cTatuuHu. Pasnmkarta mexay Tax M AMHaMUYHUTE CTPYKTYPM HE € rMaBHO B TOBA, Ye
nameTTa 3a AMHaAMUYHMTE CTPYKTYPU C€ OTAENS MO BPEME Ha MU3MbMIHEHME, A B TOBA, Ye Te
(BMHaAMMYHKMTE CTPYKTYpH) OBMKHOBEHO Ce M3MOon3BaT 3a MPEACTaBsHE Ha PEeKYPCHBHM
CTPYKTYPM OT AaHHM, T.€. Ha CTPYKTYpa KoATO BKNtouyea cebe cu (9BHO Mnm HesiBHO) B CBOETO
onpepenenue. o Tasn NpuyMHa ronemMMHaTa Ha TakaBa CTPYKTYpa € HEM3BECTHA Mo BPpeEME
Ha KOMMMMAaLMs M [aXKe HELLO MoBeye - T OBUMKHOBEHO CE& MEHM MO BPEME Ha U3MbMHEHHE
(pekypcuBHOCTTa Ha AMHAMUYHMTE CTPYKTYPM HE € 3aAblKMTENnHa, HO T € Hau-
CbLUECTBEHOTO Pa3nuyMe MEXAy ABaTa TMNa CTPYKTYPM OT AaHHM).

B Pascal gyHaMuuHMTE CTPYKTYpPH OT faHHM ca peanu3npanu Ypes ykasartenu. Obumst
BMA, Ha OMMCAHMETO Ha TMMA yKasaTen e:

Poi nt er Type= "~ Typel dent.

MpeHTUPMKATOPBT Ha TMMNA, KbM KOMTO COYM yKa3aTernHusaT Tun (TO3u TMN ce Hapuya
6a30B TMN 3a yKasaTernHus), moxke na 6bae gedmHupaH cnep feduHULMSTa Ha yKa3aTenHus
THM, HO B pamKkuTe (T.e. [0 Kpas) Ha TeKyLLMs pa3gen 3a gedmHupaHe Ha TUNoBe.

MHO>EeCTBOTO OT CTOMHOCTM Ha BCEKM yKAa3aTerneH TWM ce Cb3[AaBa AMHAMMYHO MO
BPEME Ha M3MbMHEHMWEe, HO 3@ BCMYKM yKasatenu e gedumHupaHa ctomHoctta NIL, kosito ce
MHTEPNPETUPA KAaTO YKAasaTen, KOMTO He COYM KbM HMKaKbB enemeHT. B UniPascal e
peduHMpaH ctaHgapTeH TMn Pointer, cbBMecTMM cbc BCUYKM yKasaTenHu Tunoee. Herosute
CTOMHOCTH Ce MHTEePMNPETMPAT KaTo yKa3aTenu, covellm Kbm obektn 6e3 tmn.

Hap, ykasatenurte ca gedpuHmnpaHn onepaupmte: gaBaHe Ha CTOMHOCT (:=), cpaBHeHWe
3a paBeHcTBO (=) u pasnuuue (<>) u cnegHuTe ctaHgapTHU npoueanypu: NEW - 3a cb3pasaHe
Ha HoB ob6eKkT n DISPOSE - 3a yHuwioXaBaHe Ha cbliecTByBal, obekT. AedmHupanu ca u
HAKOMKO npouenypu 3a pabota ¢ gpMHamuyHaTa namet (MameTTa, KosSTO ce M3MNon3yea 3a
pasnonaraHe Ha guHaMmuHuTe npomernmen): GETMEMWORDS, FREEMEMWORDS, MARK
u RELEASE.

Mpouenypute MARK 1 RELEASE ca npegsuaeHn kato 3amecTutenn Ha npoueaypara
DISPOSE B Hskoun peanusaumm Ha Pascal, Ho Te ce okasBsart ypobHu 3a pabota 1 3aToBa ca
peanusmparn u Tyk. Ko ot pgeatra mertopa: MARK-RELEASE wnn DISPOSE, we 6bge
M3nonseaH 3a ocBobOXKAaBaHe Ha 3aeTa NameT e BBLMPOC HAa KOHKPEeTHa HeobxogMmocT K
opraHM3aumsTa Ha faHHMTE B Nporpamara. M3nonsysaHeTo 1 Ha gBaTa METOAa B €AHa M CbLUa
nporpama He e MpPernopbYATENHO M MOXE f[a [OBEAe, B HaW-NowMs CrnyyaM, Ao
HeocBobopaBaHe Ha YacT OT 3aeTarta namer (3a nogpobHoctu Bk UniPascal B petannm).

3.4. UReHTMYHOCT M CbBMECTMMOCT Ha TMNOBeTe

Mpu cbcTaBSHETO Ha Nporpamu e HeobxoaMMO Aa Ce 3Hae KaKBM Ca OTHOLLEHMATA Ha
NPOMEHINMBM, MPUHAAMIEMALLM KbM Pa3nuyHM TMNoBe. Aocera BuHarM nogyepTaBaxme, 4e Hap,
AafeH TMMN ca NPUNOXKMMM HsIKakBKu onepauym. Ho He cnomeHaBaxme panm moxke ga umame
CMECBaHE Ha MPOMEHNMBM OT PAa3NMYHM TuMoBe. 3a MNPOrpPamMMcTMTE OBMKHOBEHO €
MHTYWUTMBHO ICHO KOM TUNOBe moraTt ga 6baar cMecBaHu (T.e. ca CbBMECTHMM) U KoM He. 3a
KomnunaTopa, oT gpyra cTpaHa, € CTporo gedrHupaHa Tasu CbBMECTMMOCT.

B Pascal, kakTo 6elue cnomeHaTo NMo-paHo, € B CMNa CUrHaTa TMNM3aums, HO T MMa
0BE OCHOBHM CBOWM PAa3HOBMOHOCTU - CTPYKTYpHa M MMeHHa. Han-obwo kasaHo, npwm
CTPYKTYypHaTa ABa TMNa ca CbBMECTMMM, aKO MMAT EKBMBANEHTHA CTPYKTYpPa, a NP1 MMEHHaTa
HIMa@ CBBMECTMMOCT MEXAY ABa Pas3fMyHM TMNa, T.€. NMPM MMEHHa TMNM3auMs BCEKM OBa
pPasnuYHM TMNa ca HeCbBMECTHMH. B mo-paHHuTe peanmusaumm Ha Pascal nopapy nmnca Ha
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CTaHQAPT BCSKA OT TfAX pPELUABAlLe CaMa BbMPOCA KbM KOM BMA, CUIHA TUnm3auus Aa
npuHagnexu. B ISO cranpapra Ha Pascal (kbm konto ce npugbpxa u UniPascal) Tunmsauusra
€ HEeLLo CPeAHO MEXAyY ABaTa BUAA C MPEBEC KbM MMEHHATA.

3.4.1. MoeHTMYHOCT Ha TMNoOBeTe

MpeHTtnuHocT Ha TMnoseTe (type identity) ce u3anckBa camo 3a CbBMECTUMOCT MEXAY
daKkTHHeckuTe M dopmanHMTe napameTpu-NPOMEHNMBU Ha npoueaypute u yHKumMMTE.
CaMoTo Ha3BaHMe HM MOACKAa3Ba, Ye aKo ABA TMUMNA Ca MAEHTUYHM, TO TE Ca HEOTNIMUYMMM €AMH

oT Jpyr.
Aga Tvna T1 1 T2 ca MBEHTMYHK, aKO € U3MBNHEHO eJHO OT CrejHMTE YCNOBuUS:

* T1u T2 caegy u cbwy, TMn (Hanpumep Tvna integer e naeHTHYeH cbe cebe cu);

* ako T2 e onpepeneH ypes peknapaumsta type T2 = T1; (unn obpartHoTo, T.€.
T1 e onpepeneH Taka).
OcseH Te3u npaeuna e B cuna u:
* T1unbT T1 e upeHtTMyeH cbe cebe cu;
e ako T1 e upeHTHMueH ¢ T2, To T2 e upeHTHueH ¢ T1;
e ako T1 e upeHtmueH ¢ T2 u T2 e upeHtnuen ¢ T3, To T1 e mpeHTHMuyeH c T3
(tTpaH3utHBHOCT, T1 = T2 =T3 => T1 = T3).

Mpu MmeHHaTa cunHa TMMM3auMs € B CMNNa €QMHCTBEHO TBbPAEHMETO, Ye TMNbT T e
MOEHTMHYEH CaMOo CbeC cebe cu 1 ¢ HMKOM gpyr TvM. AopM ako TMNbT newT e onpepeneH KaTto
newT =T, To Te3u gBa TMNa HE Ca MAEHTMYHM NPU MMEHHATa TUNM3aums.

3abenexxka: MNpu npepaeaHe Ha napameTpu oT TmN HM3 (STRING) He e Heobxogmumo
dopManHUAT M PaKTMUECKUAT MNapameTpu Aa MMAaT MOEHTMYHM TMMNOBE, AOCTAaTbYHO €
PaKTMUECKUAT NapameTbp Aa MMA He MO-Marnka MaKCMMarHa gbMX1MHa OT POPManHHs.

3.4.2. CbBMEeCTMMOCT Ha TMINoOBeTe

CbemectumocT Ha Ttunosete (type compatibility) e Heobxogpmma npu cmeceHo
M3NON3BaHe Ha NPOMEHNMBM OT Pa3NUYEH TUN B M3Pasu (apUTMETUYHM U CPABHEHMS).
ABa TMNa ca CbBMECTMMM, aKO € M3MbIIHEHO MOHE e4HO OT CleAHUTE YCNoBMS:
* [BaTa TMNa Ca MOEHTHYHM;
* [BaTa TMMNAa Ca LENoYUCIIEHH;
*  eOMHMAT TMN € OManasoH Ha Apyrus;

* [BaTa TMNa Ca AManasoHW Ha eduH U Cbly (M3XO[EeH) TMM U MMAT obLo ceuveHne
Ha MHOXECTBOTO OT CTOMHOCTH;

* [BaTa TMNa Ca MHOXKECTBA CbC CbBMECTMMM Ha30BM THMOBE;
* p[gBata TMNa ca nMaKeTMpaHu Macueu OT cumBonm (char) ¢ epHakbe 6Gpon
KOMIOHEHTH;
*  eOMHMAT TUM € HM3, @ APYIU[T € UM HU3 UK CTaHAapPTeH Tvn char;
*  eOMHMST TMM € CTaHJAPTEH TvM pointer, a APYrUsaT € KaKbBTO M A3 € yKasaTereH
™;
* epuHusT TMN e cTtaHpapTteH Tmin byte (word wnm longword), a ppyruat tvn e
KaKbBTO M Aa e Tun, Konto ce peamnmsmpa ¢ 1 (2 unu 4) 6anr.
3abenerkka: nop HM3 ce pasbupa craHpapTHUAT TMn string 6e3 orpaHuyeHne 3a
KOMMYECTBOTO enemeHTH, T.e. string[7] v string[77] ca cbBMecTumm TMNoBe, kakTo M string[5]
e CbBMeCTUM ¢ Tmna char.
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3.4.3. CbBMeCTMMOCT 3a laBaHe Ha CTOMHOCT

CbBmecTMMocCT 3a pgasaHe (assignment compatibility) e Heobxopanma npu pasaHe Ha
CTOMHOCT Ha MPOMEHNMBA MM MPM NPEeAaBaHe Mo CTOMHOCT Ha (PaKTUHECKM MapaMeTbp Ha
npouenypa Mnu dyHKUMS.

CrovHocT oT Tmn T2 e cCbBMECTHMA KaTo CTOMHOCT C MPOMEHNMBA (MapamMeTbp) OT THn
T1, ako e U3NbNHEHO eQHO OT CNegHUTE YCIoBUS:

T1 u T2 ca upeHTUYHU TMNOBE;

T1 1 T2 ca CbBMECTMMM SUCKPETHU TUMOBE M CTOMHOCTTA OT TN T2 e B AnMana3oHa
OT JOMYyCTMMM CTOMHOCTM Ha Tvna T1;

T1 e peaneH Tvn, a T2 e uenouncneH Tmn;

T1 u T2 ca Hu30Be (BaXxkun 3abenexkara oT no-rope);

T1 e Hu3 a T2 e ot Tmna char (Baxkn cbliata 3abenexkka);

T1 1 T2 ca CbBMECTUMM MaKEeTUPaHU MACHMBM C €NIEMEHTU OT CTAHOAPTHUS TN
char;

Tl u T2 ca CbBMECTMMM MHOMECTBEHM TUMNOBE, KAaTO BCHMUYKU EMNEeMEHTH,
NPMHapIeXaliM Ha MHOXECTBOTO OT TN T2, ca B gMana3oHa Ha efneMeHTuTe,
KOMTO mMorat ga npuHagnexat Ha T1;

T1 1 T2 ca cbBMECTMMM yKa3aTenHM TUMOBE;

eamHuaT TMn e ctaHpapTteH tvn byte (word unm longword), a gpyruat tvn e
KaKbBTO M Aa e Tun, Konto ce peammsmpa ¢ 1 (2 unu 4) 6anr.



32 3.4. ImeHTHYHOCT ¥ CEBMECTAMOCT Ha THUIIOBETE

4. NMpomeHnueu

MpomeHnuBUTE NpUTEXKABAT THM, OMNPEepeneH OT TAXHOTO OnMcaHMe M Mmorat Aaa
npPUMeMaT CTOMHOCTM, MPMHAAMEHALLM HA MHOXECTBOTO CTOMHOCTM Ha TO3M Tur. 3a BCAKa
CTaTM4HA MPOMEHSIMBA, OMMCAHa B HKOM BrIOK, Ce OTAENSI MACTO B MAMETTa NPM aKTMBaLMs Ha
6nokKa 1 ce yHULL0KaBa Npy 3aBbpLuBaHe Ha paboTaTta My. 3a AMHAMUYHUTE MPOMEHNMBU CE
OTAENs MACTO Ypes cTaHpapTHaTa npoueaypa NEW u ce yHuwoxkasar - ypes DISPOSE.

Ob6pbLLEHNETO KbM MPOMEHSIMBA O3HA4YaBa €0HO OT CIeQHUTE Hella:

* MbfHA NPOMEHNMBA;
*  KOMMOHEHTa-NMPOMEHNIMBA HA CbCTaBEH (MacuB MM 3anmc) Tvn;
*  OMHAMM4YHA NPOMEHMBA.
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5. U3pasu

M3pa3bT, HaM-06LW0 Ka3aHoO, € NMpPaBuro 3a NpecmsaTaHe Ha CTOMHOCT Ha 6asarta Ha
CBOMTE KOMMOHEHTH, HapeYeHn onepaHam. AeMCTBUATA, NPUNaraHu Hag, Te€3M KOMIMOHEHTH, €a
onepaupmte. TUMNBT Ha NONy4YeHMs Pe3ynTaT 3aBUCH OT TMMNA Ha ONepPaHAMTE U OT onepaummTe,
Usrpapaliu uspasa. 1o3u TMMN € eQHO3HAYHO ornpefaerneH M M3BecTeH OLle Mo Bpeme Ha
Komnunawms.

"not' Factor
"(' Expression

Expr essi on= (Si npl eExpression [relati onOp

Si npl eExpression]) |

ExpTypeCast.
Si mpl eExpression= ['+" | '-'] Term {AdditiveQp Ternt.
Ter me Factor {MultiplicativeOp Factor}.
Fact or = Const ant |

Var i abl eRef |

Set Construct or |

Functi onCal | |

|

).

5.1. Onepangn

OnepaHgute morat ga 6baaT KOHCTaHTU, MPOMEHNMBH, OBPBLUEHMS KbM OYHKLMM U
KOHCTPYKTOPH Ha MHOXecTBa. OBpbLLEHMETO KbM (PYHKLMS

FunctionCal | = Qual I dent [ Actual Parantist ].

MoXe na 6bae KaKTo KbM CTaHOApTHa (PYHKUMs, Taka M KbM DyHKUMS, OedomHupaHa oT
notpeburens. DyHKLMMTE CbC CTPaHUYHM EJPEKTH Ca HEIKENATENHM, ThI KaTo OnepaHauTe morart
pa 6baat npecMeTHaTH B pyr, PasfMYeH OT HanMcaHusi, peg,.

M3nonseBaHeTO Ha MPOMEHNMBU, KOMTO HE Ca MOMYYUNM CTOMHOCT OO HAYanoTo Ha
NPecMmsTaHeTO Ha M3Pasa, e rpeLlka. AKO Tasu rpeLlKa He A0BEeXAa A0 APYrM FPELLKM, TO T4
He Moxe pa 6bae ycTaHOBEHa HMTO MO BPEME Ha KOMMMMAUMs, HUTO MO BPEME Ha
usnbnHeHve. TakaBa rpeLuka Hal-4ecTo A0BEXAa A0 HeornpeaerneHa CTOMHOCT Ha pe3ynTaTa.

Mpu NpecmaTaHeTo Ha aPUTMETMYHM M3PAa3U € Bb3MOXKHO Aa Bb3HWKHE U eOuH JpYr
BUO, FPEeLUKa, KOSTO CM 3acny»asa ga otbenexxkum. CraBa Bbnpoc 3a npenbnBaHeTo. To
Bb3HMKBA, KOraTto pesynTaTbT OT apMTMeTMyHa onepaums M3nmMsa M3BbH [AManas’oHa Ha
AOMYCTUMUTE 3@ HErO CTOMHOCTU. Korato pesynTtaTHUaT TMN € LLenoYmcrneH, TakaBa rpeLuka
He BMHarn moxke pa 6bae ycTaHOBEeHa Mo BPeMe Ha M3MbIHEHUE.

5.2. Onepauymm

Onepau,MMTe B Pascal ca TPHM TMNA: MYNTUNNIMKATUMBHU, AOUTMBHU KU onepauumn 3a
OTHOLUEHMS.

rel ati onOp= S RN S I i - I I N 1
Addi tiveQp= "+ '-" | 'or'" | 'xor' | "]|".
Mul tiplicativeQp= /| "divt | "nod | tand' | &

KoraTto peabT Ha onepaummTe He e SIBHO 3343[EH Ype3 CKOBU, TEXHUAT NpUopUTET e
cnepHus:
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1) nornyecko oTpuLaHue (not)
2) MYNTUMIMKATUBHKM OnepaLmm (*,/,div, mod, and, &)
3) aguTMBHM onepaumm (+,-,0r, xor, |)
4) onepaumm 3a OTHOLLEHMS (=,<>,<,<=,>,>5,in)

Korarto npuoputeTtMte cbBNafaT, NPEeCcMaTaHETO Ce M3BBLPLLBA OT NSBO HA AACHO.

Heobxopumo e pa ce nogyeprae, 4e peabT Ha NPECMATAHETO Ha OnepaHguTe He e
PMKCUPaH, T.€. Bb3MOXHO € MbPBO a3 Ce NnpecmsTa AecHUsaT (a He NeBusT) onepaHg, Ha
papeHa onepaups. M3kntoyeHne ce npasu camo B cry4as 3a noruyeckute onepaumm and u or,
NPM KOWUTO MBPBO CE MPECMATa NEBUAT OMNepaHf, M, aKoO OT HeroBaTa CTOMHOCT MOXKe
npenBapUTENHO Aa Ce YCTaHOBMU KPAUHUAT pe3ynTaT, [EeCHUIT ONepanf, He ce npecmsTa.

5.2.1. ApMTMETHMYHM onepaumm

ApUTMETHYHMTE orepaumm ca onepauyu Haf, LLeNOYMCIIEHU MU peariHu YMcra, Kato
Mony4aBaHusT PE3ynTaT € LLenoYmcneH unu peaneH. Bugbt Ha nonyyenns pesynrar (peaneH
MMM LLEeNOYUCIIEH) 3aBMCH OT onepaHguTe. AKO NoHe eguH OT ABaTa onepaHaa e peaneH, To 1
APYrUAT OnepaHp, ce NpeBpbLLLA B peaneH npeam usBbpLUBaHe Ha onepaumsaTa. EpuHcTBeHarta
onepauMs, KOSTO BpPbLLA peaneH pes3yntaT He3aBMCMMO OT TUNa Ha ornepaHgute cu e
peanHoTo penenue ('/"). Mpu Hero v ABaTa onepaHaa ce NPEBPBLLLAT B PearnHu YMcna npeam
M3BbPLUBAHE Ha onepaumsTa. BbB Bcuukm ocTaHanm cnyyam (T.e. M gBaTa onepaHpa ca
LLeNoYMCNeH) Ce M3BBPLUBAT LenoymcrieHn onepaupu. Toi kato B UniPascal uma Hakonko
LLeNOYMCIIEHM TUMNA, KOMMUNATOPBT NPEBPBbLLA NPEAM M3MbIIHEHUE HA ONepPaLMATa €AMHUS MK
W ABaTa ornepaHAa B TO3M LENOYMCIIEH TUM, YMMTO AManasoH o6xBalLa AuanasoHMTe 1M Ha ABaTa
onepaHpa, KakTo M Ha pe3ynTaTta, ako HEroBusT TN € U3BECTEH.

YHapHU apUTMETUYHU onepauym

Oneparnms elicTBHe Tun Ha onepanna Tun Ha pe3yaTaTta
+ THXKJIECTBEHO stm mm Real st mm Real
- CMsIHA Ha 3HaKa Lst1 v Real Lst1 o Real

EMHapHM apUTMETHHHN onepaumm

Onepanys CUCTBUE Tun Ha onepanauTe Tun Ha pesyarara
* YMHOXEHUE st mm Real st o Real
div TIeJIeHe Lsan Lsan
mod OCTaThbK Lstn Lsin
/ JCIICHUE Lst1 o Real Real
+ crOupane st mm Real st mm Real
- U3BAXIAHE [stm mm Real st mm Real

5.2.2. Jlormyeckun onepaumm

Aormnyeckute onepaumm ce U3BbPLLAT CAMO Haf, ONepPaHaM OT NMOrMYECKMU THUM U TEXHUAT
pe3ynTar e cbwo oT nornyeckun tmn. B UniPascal npecmsaTtaHeTo Ha noruyeckute mspasm ce
NpeKpaTsBa BeAHara, cnep, KaTo CTaHe Bb3MOXKHO, T.€. B HIKOM CNy4al HIMa Aa ce npecmsaTar
u pBaTa onepanaa Ha onepaummute AND mnnm OR. ToBa € Bb3MOXKHO B criegHMTe Cryyau:

* onepaupata e AND, nesusaTt onepaHpg, e false u, cnepoBatenHo, pesynTaTsT e
false He3aBMCHMMO OT CTOMHOCTTa Ha AECHMS OnepaHa,;

* onepaumsaTta e OR, nesusaT onepaHp, e true 1, cneposatenHo, pe3ynTaTtseT e frue
HEe3aBMCMMO OT CTOMHOCTTA Ha A,ECHMS OMNepaHA,.
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B UniPascal ca pedmH1paHm 1 antepHaTHBHM norudecku onepaupmn & 1 |, cboteetHu Ha

onepauunte AND u OR. 3a Pa3nMKa OoT OCHOBHHTE, anTepHaTMBHMTE onepauun n3dmcnsasaT U
OBaTta CH apryMmeHTa.

MbAHUAT cnncbk Ha nornyeckute onepaupu B UniPascal e:
* NOT - nornyecko oTpMLaH1e, yHapHa norMyecka onepaums;
* AND - nornuyecko 'U" (KOHIOHKUMS);
* & - nornyecko 'M' (koHroHKLMSA);
* OR - nornuecko "MAN" (pn3toHKLMs);
s | - noruuecko 'MAM' (austoHKuMs);
e XOR - usknmrousawo 'MAM' (cyma no mogyn 2).
B Hskou peanusaumm (HO He M B CTaH@APTa Ha €3MKa) € Pa3pPELLEHO M3MNOM3BaAHETO Ha

fOrMYecKM onepaumu Hap, uenouyucrieHn tunoee. B To3u cnyuyan Te o3HavaBat nobutoso
M3NbNHEHWE Ha onepaumsTa Hap, butoseTe Ha ABaTa onepaHga. B UniPascal He e paspeluero
M3MON3BAHETO Ha NOrMyeckMTe PYHKUMM Haf, LLENOYMCIIEHMTE TUNOBE, HO € Pa3peLLeHO Hap,
ctaHpgapTtHute Tnose BYTE, WORD, LONGWORD.

5.2.3. Onepaumm Haf MHOYKeCTBa

Onepau,MMTe Hapg MHOXXecCTBaTa M3MCKBAT U OBaTa onepaHpa aa 6'b,U,aT OT CbBMECTUM

MHOXecTBeH Tun. [lonyyaBaHMAT pe3ynTaT € OT CbLUMsl TUI MHOXECTBO, OT KOMTO ca M ABaTa
onepaHga, unm ot obxBalLLaLL, 1 ABaTa ornepaHna MHOXECTBEH THI.

* obegnHeHHe Ha MHOXECTBa +
* pasnMKa Ha MHOXXecTBa -

* ceyeHMe Ha MHOXecCTBa
*  BKMIOYBaHE Ha NSBOTO MHOXECTBO B [ASCHOTO <=
* BK/IOYBaHE HA ASCHOTO MHOXECTBO B MNSBOTO >=
* PaBEHCTBO Ha MHOXeCTBa =

* pasnuMuMe Ha MHOXecTBa

* MpoBepKa 3a BKMIOYBAHE Ha enemMeHT B MHoxecTteo  IN

5.2.4. Onepaumm 3a CpaBHEeHHe

Onepau,MMTe 3a CpaBHEHME BKNMIOYBAT LUMPOK CNEKTBHP OT onepaHgn, HO pe3yntaTtbT €

BUHaru ot norndecku tmn (Boolean).

CpaBHEeHWEe 3a PaBEHCTBO, ONepauMaTa € NPUNOMKMMA Ha[, BCUHYKU CbBMECTUMM
TUMOBE C U3KMNIOYEeHUe Ha pannoBuTe;

CpaBHEHHKE 3a pa3nnyume, onepaundaTa € Nnpmunoxxmma Hag BCMHYKM CbBMECTUMMU
TMNnoBe C U3KN4YeHne Ha Cbaﬁl'IOBMTe;

CpaBHeEHME 3a NO-Marnko, onepaumsaTa € NPMUIOXKMMa Haf BCMYKKU MPOCTH TUMOBE,
cTaHpapTHua TMnN string u naketTpaH macus ot cumeonm (packed array of char);

CpaBHEHME 3a MNO-ManKo MNU PaBHO, onepauMsaTa € NPMINOXXMMa Hap, BCMUKKU MPOCTH
TMNOBE, CTaHOQAPTHUs TMN string M NnakeTMpaH Macue oT cumeonu (packed array of
char). Onepauusita MOXe Aa ce npunara 1 HaA, MHOXECTBEHMS TUM, KaTo B TO3M
cryyan T ce MHTepnpeTHPa KaTo BKMIOYBAHE HA NMSBOTO MHOXECTBO B ASCHOTO;

CpaBHEHWEe 3a NO-rofiiMo, OfnepauMsaTa e NPUNOXKMMA Hag, BCUHKMU MPOCTH THMOBE,
cTaHpapTHUs Tvn string u nakeTMpaH macue ot cumeorm (packed array of char);

CpaBHEeHME 3a NO-FOMsMO MMM PABHO, ONEepPaLUATa € NPMMNOMKMMA HaA BCUYKM
NpPOCTH TMMOBE, CTaHAAPTHUSA TuN string u nakeTMpaH macue ot cumeonu (packed
array of char). Onepauusta moxe Aa ce npunara M Hap, MHOXECTBEHMS TUM, KaTo B
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TO3M Cny4yan T Ce MHTepnpeTHpPa KaTo BKNIOYBAHE Ha AACHOTO MHOXECTBO B
nsBOTO;

IN BKMIOYBAHE HA EMIEMEHT B MHOXKeCTBO. AeBUAT onepaHpA e oT guckpeteH (ordinal)
TUM, @ B[EeCHUAT ONePaHa € MHOXECTBO CbC CbLuMs (MNM NOAAMANA30H Ha CbLUMs)
6a3oB Tun. Onepauusta pasa pesyntat TRUE, ako nesusT onepaHg, npuMHaanexu
Ha mHoxecTtBoTo U FALSE B npoTtHBeH cnyuvam.

5.3. MpeonpegensHe Ha Tvna (Type Cast)

MpeonpepensHeTo Ha TMNa e paswMpeHue Ha ctaHpgapTta Ha Pascal. B UniPascal
MOEHTMPUKATOPBT Ha BCEKU TUM MOXKE [a Ce U3MOoN3Ba KaTto MAEHTMUKATOP Ha pyHKLMS ¢
€OMHCTBEH napameTbp. Tasu pyHKUMs BPbLLA CTOMHOCTTA Ha MapamMeTbpa CU, HO TOM MMa
TN, YMHTO MAEHTUMKATOP e n3nonssaH. [peonpepensHeTo e SBHO yKasaHWe 3a NPOMSHA
Ha TMMa M Ce M3MNOoM3Ba, 3a @ MOXKE 3 CE CMEHM TUMNA Ha NPOMEHIMBA MM LisiN M3pa3 (HesBHa
MPOMSIHA Ha TMMa ce M3BbPLUBA NPM Npeobpa3yBaHETO Ha LIENOYMCIIEH B pearneH TUM Miu
MEXAY PasfMYHMUTE LLENOUYMCIIEHH TUMOBE).

ExpTypeCast = Typeldent ' (' Expression ')'.
Var TypeCast = Typeldent ' (' VariableRef ')"'.

[NpeonpepensHeTo Ha TMN e aBa BMAA:

* npeonpepensHe Ha TMNa Ha NPOMeHNMBa. To ce M3Mon3Ba 3a A3 C€ CMEHU TUMBbT
Ha npomeHnuea. PazmepbT Ha nNpomeHnMBaTa M Ha TMNA, C KOMTO TS Ce
npeonpepens, TpsbBa pa cbBNaAaT MMM nNpomeHnueaTta Tpsbea pa 6bpe
HeTMNM3upPaH napameTbp. 3a TO3M BuA, NpeonpepensHe Ha TMM KOMMUNaTopbT
He reHepupa Kof, a Ha TOBa MSCTO (M CAMO Ha TOBA) MPOMEHNMBATA CE CUMTA,
Yye e JeKnapupaHa oT TUNa, C KOMTO ce npeonpepens;

* npeonpepensHe Ha TMNa Ha CTOMHOCT. TO ce M3Mon3Ba 3a SBHO yKasBaHe 3a
npeobpasysaHe Ha Tvna. [pu To31 BMA NpeonpepensHe € Bb3MOXHa reHepauus
Ha KOf, 3a NpeBpbLLaHEe OT eAuHUS BuA, KbM OpYrus.

CuHTaKcUCBT 3a npeonpegensHe Ha TMNa € eduMH M Cbl, M 3@ gBarta crny4as.
KomnunatopsbT peluaBa KoM OT TsiX € B CMIa B 3aBUCMMOCT OT KOHTEKCTa.

Kato npumep e pasrrnegame Msnon3BaHEToO Ha NOBGMTOBM NOrMHECKMU onepauum Hap,
onepaHgM OT LENO4YMCIIEHM TMMOBE. Tbi KaTo Te3u onepaupm ca AeduHMPaHM CamMo Hapg,
tunosete BYTE, WORD 1 LONGWORD, Le usnonssame HeobxoamMmms H1 TUM 3a OTOENHUTE
cny4yan. Heka nmame onpepeneHusTta:

var i, 11, i2: integer;
b, bl, b2: shortcard,;
I, 11, 12: Longlnt;

Toraea cnegHUTe onepartopu ca BanmagH1 U npasunHu.
i:=word(il) and word(i2);
b: = byte(bl) and byte(b2);
| := longword(l1) and | ongword(l 2);

CnepHusT onepaTop € CHUHTaKTUYHO M CEMAaHTMYHO BEPEH, HO HenpasuneH (T.e.
anropuTMMYHO € HEBEPEH):

| := word(l1) and word(l 2);

TbM KaTo B crnyyasi € B cura npeonpepensHe Ha Tuna Ha u3pas, 1o |1 1 12 nbpeo we
6bpat npesbpHatn B WORD (upes oTpsizBaHe Ha cTapLuaTta AymMa) v efsa Torasa we 6bae
npunoxeHa onepaumusta AND Hap AyMu, T.e. ropHUST onepaTop € eKBMBAaNeHTeH Ha:
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| := (longword(l1) and $ffff) and (longword(l2) and $ffff);

Apyr cnyyai, KoraTo ce U3nonsea NpeonpefensHeTo Ha TMNa Ha U3pas, € SBHO Aa ce
YKa)e LeroyMcrneHuTe onepaumm ga ce u3BbpLUBaT Hag TMna Longint. Hanpumep i1 * i1 e
pasnuyHo ot longint(il * i2), ako i1 = 300, i2 = 1000. Ho ToBa B noBeyeTo cny4au He ce
Hanara, TbM KaTo KOMMMUNATOPbT CaM OMNPeeEns KaKk Aa NpaBu NPecMaTaHMsATa B 3aBUCMMOCT
OT o4aKBaHusi Tvn. Nop oyakeaH TMN ce MMa NPEeABMA, CNEQHOTO:

* aKo neBusaT onepaHg B mu3pas e gsorHa ayma (LONGINT), npecmstaHeTo Ha
pecHus onepanp, ce ussbpuBa ¢ LONGINT aputmeTtnynn onepaumm;

* OnepaTtopbT 3a [aBaHE € aHarnorMyeH Ha onepaums; ako TMNa Ha NPOMEHNMBATA,
Ha KoaTo ce paBa cTtomHocT, e LONGINT, npecmsataHuata ce M3BbPLUBAT C
LONGINT aputmeTHka;

* npepaBaHeTo MO CTOMHOCT Ha PaKTUHECKU NapamMeTpH Ha npoueanypm (pyHKLmm)
€ aHanorM4yHoO Ha onepaTrop 3a faBaHe; aKo POPMAMNHMAT NAPAMETBLP € OT THM
LONGINT, npecmsartaHusta ce nssbpueat ¢ LONGINT aputmeTtrka;

* aKO [OBaTa OMnepaHfa Ca LEMOYMCNEHW M MMHUMMANHUAT OMANa3oH, BKIFOYBALL,
OManasoHMTe M Ha pBata onepaHaa, npuHagnexkmn Ha tuna LONGINT, To
npecmsTaHeTo ce u3sbpLuBa ¢ LONGINT aputmeTtuka;

* BbB BCMYKM APYrM CryYaM, aKo HE € M3MON3BaHO SIBHO MPEeonpeAensHe Ha TMna
(Type Cast), uenouncnenute onepaupymn ce ussbpiBat uypes INTEGER wnu
CARDINAL aputmeTtHyHn onepaumm.

SIcHO e, Ye B HAKOM Crny4an KOMMMNATOPBT HMA Aa MOXE 03 B3EME Cam MPaBMITHO
peLueHne Kakbe TvM onepauun Tpsbea pa 6bpart usnonseaHu. Hanpumep, ako i = 10, To
oneparopbT

ir=i1*i2dvi,
npv i1 =300 1 i2 = 1000 we pape rpeLleH pesynTaT, Tbi KaTo NPECMATAHUATA LLLE Ce M3BbPLLIBAT

upes INTEGER aputmeTrka. 3a uenTa Tpsbsa sBHO Aa ce yKaxe npeobpasysaHeTo Ha Tvna. Aokarto
oneparopa

[:=i1 * i2 div i;

e fafe BePeH pe3ynTaT, Tbi KaTto ovakBaH Tvn € LONGINT.
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6. Onepartopm

OnepaTtopute ca rpagMBHMTE E€MEMEHTH, YPEe3 KOMTO Ce OMNMCBa anropuMTbmMa 3a
obpaboTka Ha gaHHuTe. [Npepn Bcekn onepatop moxKe ga 6bae NocTaBeH eTUKET, KOMTO ce
usnonsea 3a 6e3ycnoBHO MpepaBaHe Ha YMPaBMEHMETO YpPE3 OnepaTopa 3a MNPEXOA,.
Onepartopure BbB BCEKM Briok ce obepaunHsBaT B 06LL, pa3aen, HapeYeH pasfaen 3a onepaTopy.

O6LmaT BUA, HA onepaTtopuTe e:

St at ement = [Label ':'] ( SinpleStatenent |
Struct Statenent ).

Label e etnker (MpeHTMHMKATOP MMM LANO YMCIIO), OMMCAH B CEKUMSTA 3@ ETMKETU.
Onepatopute B Pascal ce penar Ha npoctn (Simple) u cbctaBHM mnm CTPyKTypupaHH
(Structured). CumBon®T ; (TOUKa M 3aneTas) He € YacT OT onepaTopPa, a € Pa3AenuTEN MEXay
onepartopute. Toea Tpsbsa Aobpe fa ce 3aMoMHM, 3a fa HE Ce JOMYCKaT rPEeLLKH.

6.1. NMpoctm oneparopu

MpocTh ce HapuyaT Te3n ornepaTopM, KOMTO He BKNtOYBaT B cebe cu apyru oneparopu
Ha Pascal.

Si mpl eSt at enent = Enpt ySt at ement | Assi gnnent |
ProcedureCall | CGotoStatenent.

6.1.1. Npa3seH onepatop

Enpt ySt at enent =

MpasHust onepatop (EmptyStatement) He cbabpIKa HMKAKBM CMMBOMM M HE OKAa3Ba
HMKAaKBO BNMsiHME Ha paborarta Ha nporpamara. [Nopagn ToBa € Bb3MOXKHO MOCTaBsHE Ha ;
crnep, Bcekn oneparop (popu HaKonko ;), 6e3 ToBa pa Bnuse Ha nporpamarta. EguHcTeeHmst
crnyyan, B KOMTo TpsibBa Aa ce BHMMABA, € - HMKora npeg kntodoeata gyma ELSE pa He ce
nocraes ';', 3aL,0TO MO TO3M Ha4MH 3aBbpLUBame onepaTopa IF npepgu ELSE yactra.

6.1.2. Oneparop 3a faBaHe Ha CTOMHOCT

OnepatopbT 3a pgaBaHe Ha CTOMHOCT C€ M3MON3Ba 3a MPOMSHA HA CTOMHOCT Ha
NPOMEHNMBA MM 38 YKa3BaHe Ha pe3ynTaTta Ha PyHKLMs.

Assi gnnent = (Vari abl eRef | Funcldent) ':=" Expression.
Vari abl eRef = Var TypeCast |
(Qualldent {"." Ident | "~ |

"['" Expression {',' Expression} ']1'}).
Funcl dent = | dent .

Mog Funcldent ce nma npeneup, naeHTMMKaTOp Ha pyHKUMs. AsiBaTa 1 gscHaTta YacTt
Ha orneparopa 3a faBaHe Ha CTOMHOCT TpsibBa ga 6bAAT OT CbBMECTMMM THMOBE.

6.1.3. Oneparop 3a aKTMBMpPaAHe Ha npoueaypa

OnepatopbT 3a aKTMBMpaHe Ha Mpoueaypa ce CbCTOM OT MMETO Ha camarta
npouenypa, Kosato Tpsbea na 6bae akTMBMpPaHa. AKO Tasu nNpouenypa Mma napameTpH, To
UMeTo M Tpsbea aa 6bae NocneaBaHo OT CMMCBK OT (PAKTMUECKM NapaMeTpM.

ProcedureCal | = Qual I dent [ Actual Parantist ].
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TunbT M BUABT (NPOMEHNMBA MMM M3PA3) HA BCEKM NApameTbp OT CnmcbKka Tpsbea ga
6bae cbobpaseH ¢ TMNa U BUAA Ha CbOTBETHUS POPManeH napameTbp (3a nogpobHOCTH BMK
rriaBaTa 3a ornmcaHue Ha NPoLeaypH M PyHKLMHM).

6.1.4. Oneparop 3a npexoa

O6LwmsaT BMA, Ha onepaTopa 3a Npexoq, e
CGot oSt at enent = 'goto' Label.

Tol npomeHs HOpMmanHusi xof Ha nporpamara, kKaro 6es3ycnosHo npepaea
ynpasneHueTo Kbm oTbenszanns ¢ etmuketa Label onepatop. ManonssaHeto Ha onepatopa
3a Npexof, HapyLlluaBa CTPYKTypaTa Ha Mporpamara M OT rnefHa TOYKa Ha CTPYKTYPHOTO
nporpammpaHe e enatenHo pa He 6bae m3nonseaH. BcbuwHOCT M3nonseaHeTo My e
ONPaBAaHO CaMO B U3KIFOUMTENHO PEAKM Cryyau.

6.2. Cno)xkHM (CTPYKTYpHMpPaHM) onepaTopHm

CnoHute (CTpyKTYpHpaHu) onepaTtopu ca onepaTopm, BKMtouBaLLym B cebe cn gpyru
oneparopu Ha Pascal (npocTu u cnoxxHu).

Struct St at enent = ConmpoundSt at enent |
| f St at ement |
CaseSt at enent |
Repet ati veSt at |
Wt hSt at enent

6.2.1. CucTaBeH oneparop

CobcraBHusat onepartop (CompoundStatement) ce cbctom ot nocneposartenHocT oTt
onepaTopM, M3MbIHABaHM B PEAA, B KOMTO ca HanmcaHu (ako To3u pepd He 6bae HapyLUeH oT
oneparop 3a npexog,). Tesn onepatopu ca orpageHH OT Taka HaPEUEHUTE onepPaTopPHH CKObK
BEGIN 1 END. O6umsaT Bua, Ha TO3M oneparop e:

CompoundSt atement = "begin' Statenment { ';' Statenent } 'end'.

CobcTaBHMAT oneparop 06MKHOBeHO Ce M3MOoNn3Ba Ha MACTO, KbOeTo CHUMHTAKCHUCA HA
Pascal pa3pewlaea caMo €aguMH ornepatop, a € HeO6XO,IJMMO HAnMMcBaHETO HaA noBe4ye.
Hanpumep:
if OK then begin
ReadDat a; Cal cul ate; Wit eDat a;
end { if };

6.2.2. YcnoseH oneparop (if)

YCnoBHUST onepaTtop M3MnblHsABa Oa4EH ONepaTop B 3aBUCMMOCT OT CTOMHOCTTA Ha
3apafeH NOrMyecKn u3pas, B NPOTUBEH CIyHal U3MbIHsBA APYr ornepaTop (B HaCTHOCT - HULLLO
opyro). O6wmsT Bug, Ha onepaTtopa e:

| fStatenent = "if' Expression
"then' Statenent |
"else' Statenent |.

Expression e n3pas ot tMn Boolean. Ako To3u nspas uma cronHoct TRUE, usnbnHsea
ce onepaTtopbT, cTosw, cnep, kntovosata ayma THEN. Cnep, 3aBbpLUBaHETO Ha M3MBIHEHUETO
My ce npopbnKaBa C M3MbIIHEHMETO Ha cnepgBawms cnep, onepartopa IF onepatop. Ako
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cTolHocTTa Ha Expression e FALSE u ako uma ELSE yacT, usnbnHsBa ce onepartopsbT, CTOSL,
cnep, knroyosaTa ayma ELSE.
3abenexka: CUHTaKTHUHATA ABYCMMCIIEHOCT Ha onepaTopa

if Exprl then if Expr2 then Statenentl el se Statenent?2

ce pas3peLlwlaBa, KaTto ce npuema, 4e 141 € eKBMBaneHTHa Ha.

if Exprl then begin
if Expr2 then
Statenent 1
el se
St at enent 2
end { if }

T.€. nprema ce, ye ELSE uvactra Ha oneparopa IF npuHagnekm Ha Han-6rmskus npepxo<aal, ro
oneparop IF, 3a KOMTO HAMa TaKaBa.

6.2.3. CeneKtMBeH oneparop (case)

CeneKTUBHMAT onepaTop ce CbCTOM OT U3pas3, HapuyaH owe cenektop (selector), u
CMMCBK OT ONepaTopM, Ha BCEKU OT KOMUTO € CbMOCTABEHA €[HA MU HAKOMKO KOHCTAHTH OT
THMN, CbBBMECTUM C TO3M Ha cenekTopa. CenekTopbT, a CriefoBaTeNHO M KOHCTaHTMTE, Tpsibea
pa 6bpat ot guckperteH (ordinal) Tvn.

CaseSt at enent = 'case' Sel ector 'of'
CnstlList '":" Statenent {';'
CnstList ":" Statenment } [';"'] [
"else' ':' Statenent { ;'
Statenent } [';'] ]
"end' .
Sel ector = Expr essi on.
Cnst List= Constant {',' Constant }.

Mpu u3NbnHEHWME Ha TO3M onepaTtop Ce npecmsaTa u3pasbT (CenekTopbT) M ce
M3MbMHABA TO3M OMEpaTop, Ha KOMTO € CBbMOCTAaBEHA KOHCTAHTaTa, pPaBHA Ha M3uMcrieHaTa
CTOMHOCT Ha CeneKkTopa. AKO TaKbB OMepaTop HAMA, M3MbIIHABA CE ONepaTopbT, Npen, KOMTO
cTom Kntovosata gyma ELSE, a ako 1 TakbB onepatop Hsima (T.e. He e 33AafeHa Ko4voBa
nyma ELSE), He ce n3nbnHsea HULLO.

3abenexku:

1. Bb3aMorkHOCTTa 3a 33paBaHe Ha ONepaTop, KOMTO Ce U3MbIHABA, aKO MU3YMCNeHaTa
CTOMHOCT Ha CEeNneKTopa € pasfMyHa OT BCHMYKM 3apapeHu KoHcTantu (ELSE uwactta Ha
oneparopa CASE), e ocobeHocT Ha UniPascal u He cbiecTByBa B cTaHgapTa Ha Pascal.

2. EpHa 1 cbla KOHCTaHTa HE MOXKE A,a Ce M3MOM3Ba ABa MbTH B €4MH U CbLL, onepaTop

CASE.

6.2.4. OnepartopH 3a LUMKbI

OnepartopuTte 3a UMKbN yKa3BaT, Y€ U3MbIHEHMETO Ha fafeH oneparop (M rpyna
onepartopu) TpsbBa pa ce nosrapsi. bposT Ha noBTOpeHMsTa Ha M3MbMAHEHWMETO Ha
onepatopuTe Moxe Aa 6bae M3BECTHO NPeaBapUTENHO UMM [a Ce ONpeaens Ypes Npea- Unu
noctycnosue. OnepaTtopbT (MNK rpynara onepatopu), KOMTO Ce NMOBTaps Ce HapMya TANO Ha
UMK BbA.
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Repet ati veSt at = For St at enent |
Wi | eSt at enent |
Repeat St at enent .

6.2.4.1. Unkbn c npepycnosue (while)

O6IJ.IM$IT BMO, Ha onepaTtopa 3a UMKbN C npenycnosme € cnegHus:
Wi | eSt at enent = "while' Expression 'do' Statenent.

Hamumpalumst ce cnep, kntovosata gyma DO onepatop ce nosTaps Ao Torasa, foKaTo
nspasbT Expression nma crtomHoct TRUE. Expression e n3pas ot normyecku tun, KOUTO ce
npecmsTa npepy BCSAKO M3MbIIHEHME HA TAMNOTO Ha UMKbBbMA. ToBa O3HayYaBa, 4Ye TANOTO Ha
LUMKBMA MOXE A He Ce M3MbMHKU HMTO BepgHbXK (ako Expression = FALSE).

6.2.4.2. Lmkbn c noctycnosue (repeat)

O6wusaT BMA, Ha onepaTopa 3a LMKbA C NOCTYCMNOBUE € CregHus:

Repeat St at enent = "repeat' Statenent {';'
St at enent }
"until ' Expression.

Hamupawmte ce mexpy knmovosute aymmn REPEAT n UNTIL onepatopu ce nostapsTt
0o Toraea, gokaTto u3pasbT Expression nonyum crorHoct TRUE (Expression e uspas ot
MOrMYECKM THM, KOMTO Ce MPECMSTa Cnef, BCAKO M3MbIIHEHME Ha TANOTO Ha UMKbMA). ToBa
O3HayaBa, Ye TAMNOTO Ha LMKBIA CE U3MbIIHIBA NOHE BEAHDBK.

6.2.4.3. Umkbn c napameTsp (for)

Mpu uMKbNa ¢ NapaMeTbp eaMH ornepaTop ce MoBTaps onpepeneH 6pon NbTH, KaTo
€0HOBPEMEHHO C TOBa MapameTbpbT HA UMKbIA Ce YyBenu4yaBa/HamansBa Mpu BCAKa
urepaums. ObLumsaT Bug Ha oneparopa e:

For St at ement = "for' ldent ':=" Expression ('to" |
"downto') Expression 'do’ Statenent.

Hamupaluarta ce cnep kntovosata ayma FOR npomeHnuBa e napameTtbp Ha UpKbNa 1
Tpsb6Ba pa 6bae ot guckpeter (ordinal) (¢ usknrouenne Ha Longlnt) Tun. Hennata crorHocT
ce yBenuyaea unm Hamansea c 1 (B 3aBUCMMOCT OT TOBA [arnu € M3Mon3BaHa KNo4oBaTa AyMa
TO unn DOWNTO) Ha BcsKa uTepaums Ha uukbna (MO-TOYHO HA BCsSKA MTEepaums
NPOMEHNMBAaTa Nomny4aBa CTOMHOCT Ypes cTtaHgapTHute pyHKumMn SUCC unu PRED, TBb1M KaTo
yBenmyaBaHeTo ¢ 1 € Bb3MOXHO CamMo 3a YMCIIOBM MPOMEHNMBM). ABaTa M3pa3a, orpa)KaaLum
kntoyoeata gyma TO (DOWNTO), onpepensT HavanHata M KpakHaTa CTOMHOCT Ha
napameTbpa Ha UMKbna. Tesu ABa M3pasa ce NPEecMATaT Camo BEAHDBXK, B HAYanoTo Ha
usnbnHeHneTo Ha onepatopa FOR, u ako olie ToraBa HavanHaTa CTOMHOCT € MO-TOnsMa
(no-manka, ako e usnonssaHo DOWNTO) ot KparHaTa, TO UMKBAbT HE CE U3MbMHSBA HUTO
BEAHDBXK.

Heobxopymo e cnasBaHeTo Ha cnejHUTE OrpaHMyeHus:

* 33p3feHa KaTo NapaMeTbp MPOMEHNMBaTa He TPsibBa fa M3MEHsI CTOMHOCTTA CH
B TANOTO Ha umkbna (eBbnpeku Ye UniPascal He npaeu npoeepkn 3a HapyLueHue
Ha Ta3u 3abpaHa);

* napameTbpbT Ha FOR uukbna Tpsbsa pa 6bae nokanHa npomeHnmea 3a 6mnoka,
B KOMTO CE M3MON3Ba LUMKbBNA;

* cnep HOpMmanHo 3aBbpluBaHe Ha uukbna FOR, cTolHOCTTa Ha napameTbpa Ha
UMKBMa e HeonpepeneHa.
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6.2.5. Oneparop 3a npucbeguHsBaHe (with)

OnepaTtopbT 3a NpUCbEaMHSBAHE CE M3MOM3Ba 3a MNO-KPaTbK 3anmc Ha obpbLueHusTa
KbM MosietaTta oT e4MH UIn HAKOMKO pasnmynu 3anmca. BbuTpe B onepatopa Bcuuku noneta Ha
cneumMdmumpanms 3anmMc ca AOCTbMHU U YPE3 TEXHUTE MMEHA KaTO OBMKHOBEHU MPOMEHIUBM.
O6wusaT BMA, Ha onepaTtopa e:

Wt hSt at enent = "wth' VariableRef {"," VariableRef } 'do
St at enent .

B tanoto Ha onepaTopa 3a npucbeamHsBaHe (Mo-TOYHO B onepaTopa Crep, KNno4oBaTa
nyma DO) 3a Bceku npeHTHdUKaTOP ce NpoBepsiBa fanm mMoxe aa 6bae MHTeprnpeTMpaH Kato
none oT 3ap3AeHUs 3anMc U, aKO € Bb3MOXKHO, TOM BMHArM ce MHTepnpeTupa Taka. Tosa
O3Ha4aBa, Ye BCMYKM KOHCTAHTM, TMMNOBE, MNPOMEHNMBMU, NPOLEAYPU M PYHKUMM C
MOEHTUMPMKATOPH, KOMTO CHBMAAAT C MMEHATa Ha NnoneTaTa Ha 3anmca, CTaBaT HeQOCTbIHM B
TANOTO Ha oneparopa with.

OnepatopbT

withrl, r2, ..., rn do

€ €KBMBAlieHTEeH Ha

with rl do
with r2 do

”\.Ni'[h rn do

AKO NpM 334,aBaHETO Ha 3anMca ce U3Mon3Ba yKasaTten Unu MHAEeKCcaums Ha MacmB, TO
Te3M OEeUCTBMS Ce M3BBPLLBAT CAMO BEJHBLX B HayanoTto Ha onepartopa WITH. Hanpumep,
cnepgHuTe OBa PparmMeHTa OT MPOorpamMa He CaMoO He Ca EKBMBANEHTHWU, HO Hal-BEPOSITHO
BTOPMST LLLe AOBEAE A0 HEMPEACKA3yEeMM PE3YyNTaTh, aKo CTOMHOCTTA Ha NPOMeEHNKBaTa | He
e onpepeneHa B HayanoTo Ha onepartopa WITH, a ako e onpepeneHa, To Tom npepcTaenssa
[,EeCeTOKPAaTHO [aBaHe Ha CTOMHOCT Ha €AMH M CbLL, €fIEMEHT OT MacMBa, KaTo pa3bupa ce B
KpalHa CMeTKa OCTaBa B CMna NocrnegHoTo AasaHe. AOKaToO MbPBUAT PParmeHT e AaBaHe Ha
CTOMHOCT Ha JeceTTe enemeHTa oT macmea. Cuntame, Ye e BanmpaHa cnepgHaTa AeKnapaums:

var MyArray: array [1 .. 10] of record
X, Y. integer;
end { M/Array};

¢dparmenr 1 ¢dparmeHt 2
for i:=1to 10 do begin with M/Array[i] do begin
with M/Array[i] do begin for i:=1to 10 do begin
X=1i; Y:=10 - i; X=1i; Y:=10 - i;
end { with }; end { for };

end { for }; end { with };
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7. Mpouenypm 1 byHKLMM

Mpouenypa vnu dyHKUMS Ce Hapuya MMEHOBaHa YacT OT Mporpamara, KosTto ce
M3BMKBA (M3NBMHSABA) C MOMOLLTA Ha ornepaTopa 3a M3BMKBaHE Ha Mpouepypa unu upes
M3non3yBaHe Ha MMETO Ha PYHKUMsATa B u3pas. [lporpamMucTbT MOXKe Aa onMceBa HOBM
dyHKUMM M Npouenypu. MIMeHaTa Ha npoueaypuTe U PyHKUMMTE ca MOEHTMPUKATOPH, KOMTO
ce MNOAYMHSABAT Ha NpaBMnaTa 3a BMAMMOCT Ha wupeHTudumkatopute. OnucaHusTa Ha
npouepypute U yHKkummMTe ce obepuHssaTt B obLy pasgen Ha onucaHMe Ha MPOLEAypU M

doyHKLMN.

7.1. OnucaHue Ha npoueaypa

OnucaHneTo Ha npouepypa € npefHasHayYeHo 3a AeduHupaHe Ha HEMHOTO MMme,
CBbP3aHus ¢ ToBa Mme 6ok M yKasBaHe Ha CMMCBK OT PopManHu napametpu. MimeTto Ha
npouepypata M NapameTpuTe Cce 3aAaBaT Ypes3 3arnaBHaTa 4acT OT OMMCAHMETO Ha
npouepypara.

ProcDecl arati on= ProcHeading ';' (Block | Directive) ';".
Pr ocHeadi ng= ['segnent'] 'procedure' Ident [Formal PList].
Directive= "forward' | 'external' |

('code' IntConst {'," IntConst}).

O6u1KHOBEHO crep, 3arnaBHaTa 4acT OT OMNMCAHMETO Ha NPOoLLeaypaTa crnesa HEMHOTO
tano (Block). Toea e Hal-pa3npocTpaHeHus Bug, onMcaH1e Ha npoueaypa.

Apyr Bupg, onmcaHve e u3npeBapBaLLLOTO onmcaHue. [lpu Hero ce paBat gBe onmcaHus
Ha npouenyparta. [pu NbpBOTO - cnep, 3arnaBHaTa 4acT OT OMNMCaHMETO crefBa AMPEeKTMBaTa
FORWARD. lMo 1031 HauvMH npouepypaTta MOXe fa Ce M3Mon3Ba npepy ga € OrucaHo
HelHoTo Tano. Bropoto onucanne Ha npouepypata Tpsibea ga 6bae pAageHo OO0 Kpas Ha
pasgena 3a onucaHue Ha 6roka, B KOMTO € [afeHO M3NPEBAPBALLLOTO onMcaH1e, 1 Tpsbea aa
CbAbPIKA TANOTO Ha npoueAaypata (He ce paspellaBa BTOPOTO OMMCAHME AA CbAbBPIKA
pmpekTuea). B craHpaprta Ha Pascal BTopoTto onucaHue He Tpsibea Aa CbAbpPIKa CMMCBK C
dopmanHute napametpu. B UniPascal e paspewweHo pa ce pape NOBTOPHO ChMCbKa ¢
dopManH1M napameTpu, HO B TaKbB cryyai ToM TpsbBa pa CbBNapga CbC CrMCbKA OT
U3NpPEeBapPBaLLLOTO ONMCaHKe.

Ampektueata EXTERNAL e npeperaeHa 3a CBbp3BaHe KbM MPOrpamaTa Ha BbHLUHM
npouenypu (HanucaHu Ha acembnep).

Ampektueata CODE e 3a cneuuaneH sug npouegnypwm, ummto kog (Y kop) ce paea
HernocpeacTBEHO cnep, AMpeKTMBaTa.

M3nonseaHeTo Ha npedmkca SEGMENT npep, onmcaHneTo Ha npouepypata ykassa Ha
KOMMunaTopa, 4ye npouepypara e cermeHtmpana. B UniPascal no 1o3u HaumH ce peanmaupar
OBbprenHMTE MnoanporpamMM. ToBa O3HA4YaBa, 4Ye KOABT, FeHEepPHPaH 3a TANOoTO Ha
npouepypaTta (3aefHO C BrOXeHuTe B Hes MPoLeaypH), e Ce Hamupa B MamMeTTa Ha
KOMMIOTbPA CamMO A0KATO Ts (MNM HKOM OT BIIOXKEHUTE B Hesi npoLuenypH) € akTueHa. AKo
MmaTe NoHe efHa CEermMeHTHa NpoLeaypa B TAroTO Ha Nporpamara (mogyna), To dannsT, B
KOMTO e reHepupaH KoabT Ha nporpamara (Moayna), He ce 3aTBaps No Bpeme Ha paboTa Ha
nporpamara, 3a Aa MOXKe [,a Ce 3apeXaa B NaMeTTa Npu HeobxoaumocT.

AKO B TAMIOTO Ha OMMCBaHaTa Npoueaypa Mma obpbLLeHHME KbM CaMaTta Hesl, TO T e
pekypcmBHa. MsnpeBapBalio onmcaHue ce M3Mon3Ba, KOraTo € Hanuue HesiBHa peKypcus
(npouepypata A usnonsea B, kosTo Ha cBOM pep, U3non3ea A 1 He e BNoXeHa B Hes).



44 7.20mmcanneiahyHKIUs

7.2. Onmcanme Ha hyHKuMS

OnuncaHneTo Ha pyHKLMS € aHaNOrM4yHO Ha ONMCcaHMeTo Ha npoueaypa. EguHcTeeHaTa
pasnuka mMexay npouenypa u pyHKuuMs, e Ye PyHKLMsATA BPbLLA SIBEH pe3ynTaT oT paboTaTta
cu. 3aToBa onMcaHusTa Ha PYHKUMS M Npouenypa Ce pasnuyaBaT CbBCeM Mmarnko. Bmecrto
kntoyoBata gpyma PROCEDURE B onucaHneTo Ha dyHkumsita cton FUNCTION, v ce 3apaBa
TUNBT Ha pe3ynTaTa, BpbLuaH oT pyHKumsTa. B Pascal dpyHkuumte morar ga BpbLuar pesynrar
CaMOo OT MPOCT UMK yKasaTeneH Tum.

FuncDecl arati on= FuncHeading ';' (Block | Directive) ';".
FuncHeadi ng= ['segnent’ ]
"function' ldent [Formal PList] ":"' Typeldent.

B tanoTo Ha npouepypara Tpsbea NoHe Ha eQHO MSCTO Aa Ce CPEeLLLa onepaTop, AaBaLy,
pesynTata ot paborara Ha yHKumsTa (onepaTop, AaBaLy, CTOMHOCT Ha UMETO Ha PYHKLMSTA
unm ctaHgapTHata npouepypa RETURN). MsnonseaHeTo Ha MMeTO Ha dpyHKUMsATA HA gpyro
MSICTO, OCBEH B NsBATa 4acCT Ha OMNepaTop 3a AaBaHe Ha CTOMHOCT, O3Ha4aBa PEKYPCHMBHO
obpbLUeHHE KbM PYHKLMATA.

7.3. dopManHu napameTpm

MapameTpute No3BOMsBaT MPM BCSKO M3BMKBAHE Ha npouepypata ga ce pabotu c
06eKkTH (CTOMHOCTM MM MPOMEHNMBM), 33AaBaHM B TOuKaTa Ha M3BMKBaHe. CrMCBbKBLT OT
dopManH1 napameTpu onpepens MMeHaTa M TMna, KOMTo ce M3non3Bat 3a pabora ¢ Tesu
obeKTH B TANOTO Ha Npoueaypara unm pyHKumsTa.

For mal PLi st = "('" [ Paraneter { ',' Paraneter } ] ")'.
Par anet er = (['"var'| 'const'] ldentList ':' Typeldent) |
("var' | 'const') IldentlList.

(DopmanHuTe napameTpu morar aa 6baar cnegHute BUgoOBE:
* napamMeTpu-3HaYeHUs - Npepn, ONUCaAHMETO MM HsIMa KnrovyoBa ayma VAR wunu

CONST;

* napamMeTpU-NPOMEHNUBM - npep, onmcaHneto um ctom VAR M TexHuaT tvn e
3apaneH;

* napaMeTpu-KOHCTaHTHM - npepd onmcaHneto UM cton CONST u TexHuat tvn e
3apaneH;

*  HeTUNM3upaHu napameTtpu - npep onucaHmeto MM ctom VAR unu CONST (4 B
33aBMCMMOCT OT TOBA Ca HETUMU3UPAHM KOHCTAHTM UMK MPOMEHMNMBU MapaMeTpH)
M HE € YKas3aH TexHus Tun.

7.3.1. MapamMeTpH-3HaYeHUs

MpeHTUdMKaTOPBT Ha NapaMeTbp-3HAYEHUE € EKBMBANEHTEH Ha MOEHTMUKATOP Ha
fOKanHa NPOMEHNMBA, Ha KOSTO MPemM M3MblHEHMEeTO Ha npouepyparta (B Toukata Ha
M3BMKBAHE) € [afeHa CTOMHOCTTa Ha (haKTMYECKMs napameTbp. M3meHeHueTo Ha
napameTbpa-3HayeH1e B MPOLLEAYPATa HE Ce OTPa3nBa BbPXY PaKTUYECKMs NapaMeTbp (ToM
nopu Moxe aa 6bae nspas). OT n3BMKBaLLATA NPOLEaypPa Ce NPefaBa camo CTOMHOCTTA Ha
paKTUHECKMS NMapameTbp, 3aTOBa TO3M BMA, NAPAMETPM Ce HapuuaT olle M NapameTpw,
NPenaBaHn No CTOMHOCT. TUMRBT Ha dhaKTMHECKUs napameTbp Tpsibea ga 6bae cbBMECTUM
(assignment compatible) c To3n Ha dpopmanHus napameTsp.
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7.3.2. MapameTpM-NPOMEHNMBU

MpeHTUdpMKATOPBT Ha MNapamMeTbp-MPOMEHNMBA Ce€ TPEeTMPa aHanoruMyHo Ha
napameTbpa-3HaYEHUE CbC CrEQHUTE PA3NMKK:
* BCSKO M3MEHEHWE Ha POpPMarHus NapameTbp € M3MEHEHME M Ha 33[afeHus
paKTMHECKHM NapameTbp;
*  KaTo (PaKTMYECKU NapameTpu morat aa 6baaT 3apaBaHM caMo NMPOMEHNMBM (He
M M3pasu), TMMBLT Ha PaKTUYECKUs NapamMeTbp Tpsbea na 6bae upeHTuueH (type
identity) ¢ To3u Ha bopmanHus napameTsbp;
* pa3spelleHo e NPepaBaHETO Ha MPOMEHIMBM OT (PAMNOB THM.
To3u BMA, NapameTpH ce HapHM4aT OLLLE M NapamMeTpH, NPeaaBaH1 No appec, TbM Kato
0BUKHOBEHO ce peanu3upar Ype3 NpepaBaHe Ha agpeca Ha PopMarnHus NapameTsbp.

7.3.3. MapaMeTpM-KOHCTAHTH

Mapametpute-koHctaHtTM B UniPascal ca paswupenue Ha craHpapta Ha Pascal.
KomnunatopbT He paspeluaBa NpomsHaTa Ha TAXHaTa CTOMHOCT B TANOTO Ha npoueaypara
(T.e. He MOXKe Ja MM ce JaBa CTOMHOCT MM a Ce NPefaBaT KaTo NapameTPHU-NPOMEHSIMBH B
ppyra npouenypa). Korato ca ot npoct Tvn, napaMeTpuTe-KOHCTaHTM Ce npepasart no
CTOMHOCT, @ aKO €a OT CbCTABEH THM, Te Ce NPeQaBar Nno agpec. Tosa NO3BOMNsABa NecTeHe Ha
nameT 1 Bpeme.

Kato npumep Heka pasrnegame cnegHaTta oyHKUMS, MpecmsTalla geTepmuHaHTaTa
Ha matpuua 3x3, YMMTO TMN € pedUHMPAH CbOTBETHO KaTo matrix_3x3.

var matrix_3x3 = array [1..3, 1..3] of real;
function determ nant(const a: matrix_3x3): real;

begi n
determinant:= a[l, 1] * a[2, 2] * a[3, 3] +
a[2, 1] * a[3, 2] * a[l, 3] +
a[l, 2] * a[2, 3] * a[3, 1] -
a[1, 3] * a[2, 2] * a[3, 1] -
a[2, 1] * a[1, 2] * a[3, 3] -
a[3, 2] * a[2, 3] * a[l, 1];

end { determ nant };

AKo npep, oopMarnHus napaMeTbp He e nocrtaseHa knroyoeata pyma CONST, To
PaKTUHECKUAT NAPAMETBP LLLe Ce NpenaBa Mo CTOMHOCT. A CTOMHOCTTA Ha €AMH MAacue ce
CbCTOM OT CTOMHOCTMTE Ha BCMYKM HEroBM EfIeMEeHTH, T.e. Ha dyHKumusTa we 6bpar
nPeAafeHn AeBeT peanHu yMcna. 3a Ta3u [enHOCT ce rybu KakTo Bpeme, Taka u namer (3a
camarta nokanHa npomeHnuea 'a’). OBMKHOBEHO B TaKMBa Cly4au MNPOrpamMmcTuTe
npeanoyMTaT Aa M3MNon3yBaT MapameTbp-NMPOMEHNMBA, HO TOM He OTpassBa pPeanHoTo
M3nonsyBaHe Ha napameTbpa, 3awoto VAR o3HauaBa, Ye napameTbpbT MoXKe Aa bbpe
NMPOMeHeH. AKO THMNBT Ha NapameTbpa € Hu3, TO HENPUITHOCTUTE, CBbBP3aHM C
u3nonsyBaHeTo Ha knrovyosaTta ayma VAR, Beue ca peanHu. Burxkte cnepHata nognporpama,
OoTneyvaTBalLa A3fAeHUs M KaTo napameTtbp HM3. [lpu ToBa HM3BT ce oTneyaTBa OrpafeH c
€AMHMYHM KaBUYKM M BMECTO BCSKA CbAbPIKALLA CE B HEMO KaBMYKA CE OTMNeYaTBaT ABE KaBUYKM
(kaKTO HM3BT ce 3apaBa No cHHTaKcuca Ha Pascal):

procedure wite_quote(const s: string);
var i: integer;

begi n
wite(""");
for i:=1to length(s) do begin
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wite(s[i]); if s[i] ="'" then wite("'"):
end { for };
Wite(lllll);
end { wite_quote };

Tasu npouenypa MoXe ga ce M3BMKBA C PAKTMUECKM MapameTbp, NpencTaBnssaLL,
NPOMEHNMBA OT TUM HU3 MM KOHCTaHTa-Hu3. Ako Bmecto CONST, e HanmcaHo VAR, 1o
haKTUHECKUAT NapaMeTbP MOXKe fa 6bae camo MPOMEHNMBA OT TUM HM3. A aKO Ce NpemaxHe
kntoyosata pyma CONST, HelHMaT napameTbp Moxe a 6bAe M KOHCTaHTa, HO 3aToBa MbK
we ce rybu Bpeme 1 NaMeT 3a NpesaBaHeTo Ha usnaTa CTOMHOCT Ha HU3a.

7.3.4. HeTunusupaHu napameTpm

HeTtunusmpannute napametpu (npomeHnmeu unm koHctaHth) B UniPascal cbuio ca
paswmpenne Ha Pascal. Te ce npepasar BuHaru no agpec. DakTUUECKUAT NapaMeTbp MOXKe
na 6bae NPomeHnMBa OT Npou3sBoreH Tun. B TanoTo Ha npouepypaTta He € Bb3MOXKHO aa ce
M3NON3BaT AMPEKTHO, a caMo 4pes npeonpegensHe Ha Tvna (Type Cast). ETo npumep Ha
pyHKUMS, KOATO U3uncnsea koHTponHa cyma (CheckSum) Ha npomennmBa ot npowussoneH
™.

function CheckSun(const nem ByteSize: natural): LongWrd;

type mem array = packed array [1..nmax(natural)] of byte;
var i: natural;
sum Longl nt;
begi n { xouTponHara cyma ce mpecmsita, KaTo ce crdepar }
sum = 0; { croitHOCTUTE HA BCUYKH OaiiTOBE }

for i:= 1 to ByteSize do begin
sum = sum+ nmemarray(nem/|i];
end { for };

ChackSum = sum { wm return(sum) }
end { ChackSum };

7.3.5. Mapametpu ot tMn HM3 (STRING)

CranpapThust (B UniPascal) Tun STRING e npusunermposaH no oTHoLLeHHe Ha apyrute
TMnose. [Npu NnpepasaHe Ha napameTpm oT Tmn HU3 (STRING) He e Heobxopumo dpopmanHusT
M PaKTUHECKMST NapameTpu Aa MMAT MOEHTMHYHM TUMNOBE, OOCTAaTbYHO € PaKTUHECKMST
napameTbp Ja MMa He MO-MarnkKa MaKCMMarnHa gbmkuHa oT popmantums. [Npu 3apasaHe Ha
dhopManeH NnapameTbp OT THUM HM3 € Pa3pPELLEHO Aa Ce 3a0aBa M MAKCMManHaTa My rpaHmua.
Hanpumep:

procedure ExpandTabs(var s: string[79]);

Ha taka onmcaHata npouepypa ExpandTabs moxe pa ce npepaeat npomeHnusu ot
tmn string[x], kbAETO X € He no-manko ot 79.

AKo ce 33pafe cdhopmaneH NapameTbp-NPOMEHNMBa OT THM HM3 6e3 crneumndukaTop
3a ObIKMHA, TUMBT MY HE Ce Bb3MPMEMA KAaTO HM3 C MaKcumarHa ronemuHa (string[255]),
KaKTO TOBA € Mpu NnpomeHnmeuTe. Hanprmep, Heka ropHarta npoueaypa e AeduHmMpaHa KaTo:

procedure ExpandTabs(var s: string);

B To3u cnyyan cneumdpmkaTopbT 3@ ABMKMHA HA haKTUHECKMS NAapPaMeTbp CbLLUO ce
npepasa Ha npouepyparta HesBHO. [lopagn ToBa MaKcMmanHaTa AbXKMHA Ha TO3M HU3 €
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OMHaAMHYHaE, T.€. T4 € Henu3BecCTHa No BpemMe Ha Komnunauma U € pasnmyHa 3a pasnmyHute

dakTMyeckn napameTtpu. Hanprmep:
procedure ExpandTabs(var s: string);

var i: shortcard;

begin { Ta3u nporemypa 3aMecTBa BCUUKH cMMBOTM <TAB>B }
1:=0; { mameH HU3 ¢ HEOOXOMMOTO KOJIMISCTBO MHTCPBAJIH §
repeat i:=1+1;

if s[i] = #9 then begin { Bcsika TaOyrmamysi ce 3aMeHs C TOJIKOBA }

s[i]:=""; { vHTEpBAIH, Ye CIICABALIMAT CUMBOJ 1A € Ha }

while i mod 8 <> 0 do begin { cnemBammara +1 kpaTHa Ha 8}

i=1+1; { T.e. <TAB> B 1-Ba mo3umwist BMbKBa 8 MHTEpBaJIa }

insert(' ', s, 1); {aKo e BBB 2-pa o3MIWs - 7 UHTEpBasa}

end { while }; {B3-Ta-6,...,B 8-Ma - camo eauH}
end { if };

until i = length(s);

end { ExpandTabs };

Tasu npouenypa e gage rpeLka no Bpeme Ha U3MbIHEeHWE, aKo ce NoJane TakbB
napameTbp, 4Ye cried Kato ce paswmpst Tabynaummre oo Heobxogmmms 6pon MHTepBanu ce
MOMYYu HM3 NO-AbNbI OT MaKCHMMarnHus (BaneH KaTo pakTMyeckn napameTsbp). AKo nogobHa
BEPOSTHOCT MMa M € HEeXXEenaTenHo NPepu3BMKBAHETO Ha rpeLuka, MOXem Aa gobasmum
AOMbMHUTENHO ycrnoBue B HavanoTto Ha umkbna WHILE. Tosa ycnoeue we nposepsisa panm
MMa MSCTO 3a BMbKBaHe, T.€. [aNM peanHaTta Ab/KMHA Ha (PAaKTMHECKMS MapamMeTbp
(SizeOf(s)), e no-manka ot Tekywarta (MakcumanHaTa gbmxuHa Ha Hu3 e SizeOf(s) -1, Tbu
KaTo NpM NpPepcTaBsHETO Ha HM3 B oMepaTMBHaTa NameT ce 3aema eguH 6anT B noseue,
npeacTaBsLLy, TeKyL,aTa AbMKmHa, 3a nogpobHoctu Bk rnaea "UniPascal B petannun”).

7.4. 3apaBaHe Ha PaKTMUECKM NapamMeTpH

lNpu M3BMKBaHe Ha Mpouepypa ce 3a0aBa CNMCbK OT PAKTUHECKUTE MapaMeTpM.
CrmcbKBT € orpageH cbe CKobu, a oTaernH1MTe napameTpm ca pasgeneHu cbe 3anertas. Beeku
dhaKkTMHECKM NapaMeTbp MOXKe Aa 6bae NpoMeHnuBa unm uspas. Ha cnncbka ot pakTMyecku
napameTpM ce CBbMOCTABA CMUCBKBT OT POPMArHU NaPaMETPH, KAaTo Ha MbPBUs haKTMHECKM
napameTbp Ce CbMOCTaBs MbPBUAT POpMarneH u T.H. Npu cbnoctaesHeTo e HeobxoamMmo aa
MMa CbBMECTMMOCT (TaKaBa, KaKBaTO Ce M3UCKBA 3a CbOTBETHMs BMM, MAPaMETBP) MEXAy
TMNOBETE Ha POPMarH1s M PaKTMHECKMs NapameTpu. Tasu cbBMecTMMOCT Tpsbea aa 6bae
CbBMECTMMOCT 33 [aBaHe Ha CTOMHOCT, aKO MapamMeTbpbT Ce MnpepaBa Mo CTOMHOCT, M
MOEHTUYHOCT, aKO MapameTbpbT ce npepasa no agpec. OT ToBa NPaBUMNO M3KMIOYEHUS Ca
CaMo crnepH1Te crnyyam:

* aKO (POPManHUAT NapamMeTbp € HEeTUNU3UPaH, TO (PaKTMUECKMSAT NapameTbp
MoxKe pa 6bae NPOMEHNMBA OT BCSIKAKDBB THM;

* aKo dopManHuaT napameTbp e ot ctaHpgapTHus TMn BYTE, WORD mnm LONG-
WORD, 10 (haKTUUECKMAT NnapaMeTbp MOXe Aa 6bae oT BCeku Tmn ¢ pasmep
cbotBeTHo 1, 2 unu 4 6aunra;

* KOMIMOHEHTM Ha naKkeTuMpaHa CTPYKTypa He Mmorat ga 6bpar npepasaHu
napameTpU-NPOMEHNUBH;

*  aKo dpopmanHuaT napameTtbp-npomernuea e ot Tmn STRING cbe cneundmkatop
33 AbMXKKMHA, TO AOCTAaTbYHO € (PaKTMUECKMAT NapameTbp Aa MMa He Mo-marnka
MaKCMMarnHa AbMmKuHa OT POPMaArHus;
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* aKo cpopMmanHuaT napameTbp-npomernmea e ot Tun STRING 6e3 cneumndukatop
3a AbIHKMHA, TO HA MaKCMMarHaTa Ab/KKMHA Ha PaKTMHECKMS NapamMeTbp He ce
HanaraT orpaHu4eHus;

* aKko cpopmanHuaT napameTsp e ot ctaHaapTHus TMn POINTER, To dakTtuueckm
napameTbp MoXe ga 6bae BCsika MPOMEHNMBA OT yKasaTerneH Twr.

Act ual Par anLi st = [ "(" [Expression {',' Expression} ] '")' ].

3abenerkka: MNo-ronsmara 4act oT cTaHpaApPTHUTE MpoueaypH 1 dpyHKkumm B Pascal He
ce NoAyMHsBaT Ha NPaBMnaTa 3a M3Mon3BaHe Ha napameTpuTe. 3aToBa € No-NPaBUIHO Te Aa
Ce HapM4yaT KOHCTPYKLMM Ha €3MKa (KaKBMTO BCBLLHOCT ca), a He npoueaypu 1 dyHKkumu. Ho
B HACTOSLLOTO PbKOBOACTBO CE NPUABPIKAME KbM OBLLIONPUETOTO MM Ha3BaHME - MPOLLEAYPH
unm yHKLMH.
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8. Moaymm

B ta3u rnaea we 6bae onmcaHa Bb3moxHocTTa Ha UniPascal 3a pazgenHo-mopgynHa
Komnunaums. TakaBa Bb3MOXHOCT B cTaHAApTa Ha Pascal He cbLiecTByBa.

MopynbT € MHOXXECTBO OT KOHCTaHTH, TMINOBE, MPOMEHNUBHK, NPOLEAYPH U PYHKLIMM,
KOMMMNMpaHu otaenHo. Moaynure ce M3nons3BaT 3a ABEe OCHOBHM LLEMNM:

* kKaTo bubnunoteka ot n3bpoennte obekTH. Mo To3n HauMH ce HamansBa BpeMeETo
3a Komnunauus (Te Beye ca KOMMMUIMPaHM) M ce u3bsrsa MHOroKpPaTHOTO
HarnMcBaHe Ha €QHM U CbLUM, YECTO M3MON3BaHM YacTH OT NMPOrpama;

* peanuaupaHe Ha MOAYMHMS MPUHLUMM NPU CbCTaBSHE Ha MPOrpPamM.

Mpn M3NbNHEHWe Ha Nporpama crnep, HEMHOTO 3apPeXKAaHe B MAaMeTTa Ha KOMMIOTBPA
ce 3apexpaTt U MHULMANM3UPAT MOAYNMTE, KOMTO TSl M3MON3Ba SIBHO MnM HesiBHO. HesBHo
M3MON3BaHM Ca TE3M MOAYNM, KOMTO Mporpamarta He M3Mon3Ba, HO ce M3Mons3BaT oT
“3nonssaHu B Hes mogynu (no npembnyasaHe moaynsT STANDARD ce usnonssa ot Bcsika
nporpama). o To3u HaumH nporpamarta Ha UniPascal npepcrasnsBa usna repapxus ot
MORYINH, B KOSITO HA HaM-HUCKO HMBO CTOSIT MOAYNUTE, KOMTO HE U3MON3BaT APYrH MOAYMHU.

Mpyv Komnunauus Ha Nporpama (MM Moayn), KOSTO M3MOMN3Ba MOAJYMHU, KOMMMIATOP BT
TpsbBa ga MMa JOCTBM A0 BEYE KOMMMIMPAHOTO OMNMCAaHME Ha eKCNopTUPaHUTe (M3HacsHUTe
HaBbH) 06eKkTU. To3M MexaHM3bM € KayecTBeHaTa PasfnMKa MEXAY PasfAenHo-MoAyrnHaTa
KOMMMMaLMs M He3aBMCMMATA KoMnunaums (kakeato uma Hanpumep BbB FORTRAN-IV).

Mopgynute ce CbCTOST OT ABE OCHOBHM 4acTU: HacT 3a onmcanue (interface part) u yacrt
3a peanmsaums (implementation part). B UniPascal e Bb3amoxkHO Te3u gge yactm pa 6bpar
KOMMMIMPaHM NooTAENHO Mnu 3aedHo. Mima 1 YyeTupu Bupa mopynum:

*  MOAYMN-OMMCaHMe, CbAbPMKALL CAMO 4acTTa 3a OMUCaHMeE;

* Mopyn-peanusaumsi, CbAbPHKALL, CAMO pPeanusaumaTa;

* O6MKHOBEH MOAYM, CbAbPIKALL M OBETE 4acTw;

* mopyn-camo-onucanue (interface only unit), He cbabprKaw, peanmsaums M
HEeHy»paeL, ce OT TakaBa 4acT.

Unit= ‘unit' ldent ['('" IntConst ")'] ;'
"interface'
InterfacePart (
"inpl mentation'

| mpl mt Part |
"end') '.".
InterfaceUnit= "interface' 'unit' Ident ["('IntConst')'] ";'

| nterfacePart
endl 1 1

i npl emrentation' '"unit' ldent ';
[ mpl mtPart ".".

I mpl Mt Unit =

OT cuHTaKcKca ce BUXKAA, Ye crnep, MoeHTUudmMKaTopa Ha moayn (B obukHoBeH mopyn
MMM B OMMCATErHaTa 4YacT Ha MOAYM) MOXKE A3 MMA LeNoYMCrIEHa KOHCTaHTa, NocTaBeHa B
cKobu. Tasun KOHCTaHTa yKa3Ba Homepa Ha BepcusiTa Ha Moayna (3a noapobHocTH BUK rnaea
"Mopaynm u TexnHmte sepcumn”).

8.1. Pazpen 3a onmcanue (interface part)

InterfacePart = [ Usesd ause] {
Const Decl aration |
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TypeDecl aration |
Var Decl arati on |
PFDecl aration }.

B onmcaHuneTo Ha pAapeH mMoayn, He3aBMCMMO Aanu e pasgen ot obukHoBeH moayn,
MOAYN-OMMcaHue unM € MoAJyn-caMo-onucaHue, ce geknapmpar (onmcear) obekTuTe, KOUTo
ce eKcnopTHpar HaBbH OT Hero. OnMcaHMeTo Ha KOHCTaHTHU, MPOMEHIIMBM U TUNOBE He ce
OTNMYaBa MO HULLO OT OMMcaHueTo, KoeTo 6u 6uno papeHo B obukHOBEHa npouenypa.
OnucaHue Ha eTMKETH He € pa3peLLeHO, a ONMCaHMETO Ha MPOLLEAYPU U PYHKLMM € CBEAEHO
CamMo [0 33faBaHe Ha 3arfaBHaTa 4acT oT onucaHueTto (He Tpsibsa pa ce 3apaBa TAMNO Ha
npouepypara unu gupektusata FORWARD).

OnmcanuTe B Tasu yact obeKTH cTaBaT BUOMMM 3a MMMNopTMPaLLMS (M3non3BaLums) rm
mopyn mnu nporpama. OcsBeH TOBa, 3a mMmnopTupalims mopyn (nporpama) Te ca u
€JMHCTBEHUTE JOCTBMHM 3@ M3Mon3BaHe obeKkTn oT To3n mopyn (obekTute, pedmHMpPaHM B
peanu3aLMoHHaTa HacT, ca HEBMOMMM).

Ypes tasu cxema ce peanmsmpa pasgenHo-mopynHaTa KOMNMNaums, Kato ce 3anas3ea
cTporata tvnmsaums. KomnunatopbT npopbnkaBa [a KOHTPONMMPA CbBMECTMMOCTTA Ha
TMNoBeTe n Bpos Ha napameTpuTe Ha npouepypute n dpyHkummte. Camara peanmsaums
OCTaBa CKpuTa 3a umnopTupawms moayn. Hewo noeeuve, B UniPascal e Bb3amoxkHa npomsiHa
Ha peanu3auusTta (M3MeHeHue 1 npekomnunauus), 6e3 aa e Heobxoguma NpeKoMnunaums Ha
M3NON3BaLLMTE 5 MOAYIM.

Cnepga npumep Ha MOAYN, peanuaupaly, CTeK OT Lenu Yucna. 3a pabortarta Ha cTeka
ca HeobxoAMMHU CriegHUTE YeTHPH onepaLym:

* MOCTaBsHE Ha EfleEMEeHT B CTEKa;
*  M3BaX[AaHE Ha ENeMEHT OT CTEKa;
* npoBepKa 3a NpaseH CTeK;
* npoBepKa 3a NblieH CTEK.
MpoBepkaTa 3a MbMeH UM NPaseH CTEK e peanM3npame Hpes MorMieckn PyHKLMK.

interface unit STACK
function full: bool ean;
function enpty: bool ean;
procedure push(x: integer);
function pull: integer;

end { STACK }.

MNpu Taka 3apapeHoTo onucaHue Ha mopyna STACK, Tom moxke pa ce m3nonsea ot
NPOrpamara, Kato CbCTaBUTENSAT M HE 3HAE NPEABAPMUTENHO KOMKO € FofisiM CTEKBT U KaK €
peanuaupaH.

8.2. Pa3pen 3a peanusaums (implementation part)

| mpl mt Part = [ Usesd ause]
Bl ock.

Paspensbt 3a peanusaums NPaKTUYECKHU HE Ce OTnMYaBa OT OBMKHOBEHa mporpama.
PasnukuTe ce cbeTosT B CnegHOTO:
* He e Heobxogumo (1 He TpsbBa) Aa ce peknapupaTr OTHOBO OBEKTUTE, OMMCaHM
B YacTTa 3a onucanue. o npaeunarta 3a BUAMMOCT Te Ce BUXKAAT KaTo rnobanHu
upeHTUUKaTopH;
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Ha BCMYKM OMMCaHM B 4aCTTa 3a OnMcaHue npouenypu M PyHKumm Tpsbea oa 6bae
pageHa peammsaumsaTta. Onucanmsita B interface wactta ce pasrnexkpat ot
Komnunatopa kato usnpesapsawy (forward) onucanus;

BCUYKM rnobanHu NPOMEHIIMBM Ha MoAyna, onmcaHu KakTo B interface, Taka u B
implementation uactute, cbliecTByBaT npe3 UANOTO BpemMe Ha pabora Ha
nporpamara uMnu Ha MOAyna, M3Mnonsealy, TO3M MOAYM;

TanoTto Ha mopyna (onepatopute mexkay BEGIN 1 END B implementation vactra
Ha mopgyna), Ce M3MbrHsSBA MpPeau M3MbIHEHMETO Ha MbpPBMS ornepaTtop OT
M3MNON3BaLLUMs O MOAYN U Urpae Porns Ha MHMLMANM3MPALLLA YacT;

ako 6bae usnonseaH etmkeTbT EXIT B TnoTo Ha mMogyna, To Mo Bpeme Ha
MHUUMaNU3aumsaTa Ha Mopyrna ce M3MbMHABAT BCMYKM OMepaTopu npepy To3u
eTHKeT, HO He 1 Te3u cnep, Hero. [Mpu 3aBbpLuBaHe Ha paboTaTta Ha mogyna unu
nporpamara, M3fnonssBalM TO3M MOAYIN, YMNpaBneHMEeTO ce npepaBa Ha
etuketpanus ¢ EXIT onepatop. Mo To3M HaumMH MoxKke pa ce npepnpuemar
HeobxogMmuTe OencTeus Mo 3asbpLuBaHe paboraTa Ha To3n mopyn (3aTBapsiHe
Ha dpalnoBe M JpPYyru TakuBa).

i mpl ementation unit STACK;

const StackSi ze

100;

type Stacklndex = 0.. StackSi ze;
var i ndex: Stackl ndex;

| sFul I,
| sEnpty: bool ean;
StackArray: array [Stacklndex] of integer;

procedure push(x: integer);
begi n

if not IsFull then begin
St ackArray[index]: = x;

i nc(index);
end { if };
| sFul | : = StackSi ze <= i ndex;
| sEnpty: = fal se;
end { push };
function pull: integer;
begin
if not IsEnpty then begin
dec(i ndex);
pul | : = StackArray[index];
end { if };
| sEnpty: = i ndex = O;
| sFull : = fal se;
end { pull };
function full: bool ean;
begi n

return(lsFull);

end { full };
function enpty: bool ean;

begi n

return(lsgnmpty);

end { enmpty };
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begi n { nammam3anums Ha momyna STACK }
wri t el n(' Hauano Ha uaniamm3anust Ha Moaysia STACK' ) ;
index:= 0; IsFull:= false; IsEnpty:= true;
wr it el n(' Kpait Ha nannmamisaiusita Ha momyiia STACK' ) ;

EXI T:

writel n(" Kpait Ha momyna STACK' ) ;
end { Stack }.

8.3. Moayn-camo-onucanue (interface only unit)

B HsiKOM cnyvan He e HeobxoaMMo MOoAYNbT Aa MMA Peanu3aLMoHHa 4acT. TunuyeH
NEUMEpP € MOAYI, B KOUTO MMa ONMUCaHM camo Tunose. B TakbB cnyyai onncBaHeTo Ha NpasHa
peann3aLMoHHa 4acT € eJHO Bb3MOXHO pelueHne. EpuHcTBeHusT npobnem (ot KokTo
MoXeM pa ce abctpaxvpame) e, ye Tasu peanusaupmoHHa HacT, HE3aBMCMMO Ye e MpasHa,
BCE MaK M3ronsea namert (B onepaTtMBHaTa nameT M BbPXY AMCKa), Tpsbea ga ce TbpcH U
CBBbP3Ba HEMHATA Peanu3aLMOHHA YacT U T.H.

ApPYro Bb3MOXHO peLLeHHe e Aa onuLIeTe MOAYMA KaTo Mofyn-caMo-onucaHue (6es
peanm3aumoHHa YacT). B To3un cnyyan mogynbT-caMo-onmcaHmne HIMa peanm3aumoHHa YacT U,
CriegoBaTenHo, HAMa Oa Ce M3MoMn3BaT AOMbAHMTENHO ObnacTM B MameTTa, HUTO MbK Lie
CbLLLECTBYBA pamn C KOMMMNMPAaHa peanu3auMoHHa YacT Ha mopayna.

CHMHTaKCHCBT Ha MOy NIa-CaMO-OMMUCaHKE € KaTo TO3M Ha OBMKHOBEH MOAY M, HO LsnaTa
peanm3aumorHa yYacT (ot IMPLEMENTATION go END) nuncea. Ako cb3paBate nporpama c
HSIKOMKO MopAyna, yaobHo e TMNoBeTe, KOMUTO LLLE M3MOos3BaTe HaBCsKbae, Aa 6baaT onmcanm
ypes mopyn-camo-onmcarnue (Takbe € mogynsbT UniLEX, Hamupaly, ce Ha pucTpmbyTrBHaTa
OMCKeTa).

B Mopyn-camo-onucaHMe MoxKe pga MMa AeKnapupaHu: TUNoBe, MPOCTM KOHCTaHTH
(6e3 HuzoBe), NpouenypH unm dyHKLUMM, onmcanu ¢ gupektueata CODE. He e paspeluero
AEKNapUpPaHeTo Ha NPOMEHNMBM MMM HU3OBM KOHCTAHTH.

CnepBa nprmep Ha MOAYyN-CaMO-OMNMCcaHHe:

unit MSC interface

type DayOf Wek = (Sunday, Monday, Tuesday, Wednesday,
Thur sday, Friday, Saturday);

color = (Black, Blue, Geen, Cyan,
Red, Magenta, Brown, LightG ay,
Dar kG ay, LightBlue, LightGeen, LightCyan,
Li ght Red, Light Magenta, Yellow, Wite);

CharDigit ='0" .. '9";
IntDigit =0 .. 9;
end { MSC }.

8.4. U3non3BaHe Ha MopynmuTe

M3nonssaHeTo Ha MogynMTe OT MPOrpamu MU gpyrM MOQYIM CTaBa 4ypes Knaysara
USES. Cnep kntovoBata pyma USES cnepBa cnmcbk oT 3nonssaHuMTe Mogynu.

UsesCl ause= { "uses' ldentList';" }.

Bcnukn ekcnoptMpanHn ot moaynute MAEHTMEMKATOPU aBTOMATMYHO CTaBaT BUOMMM
KaTto rnobantn. OcseH No 0O6MKHOBEHMS HAUYMH, EKCMOPTUPAHUTE MAEHTM(PMKATOPH MoraT Aa
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6baaT M3NoN3BaHM Ypes KBanMPUUMPaHO yKa3BaHe. ToBa CTaBa KaTo MbPBO Ce U3MUCBA UMETO
Ha Mofyna, a cref Hero MMeTo Ha HeobxooMMus MOEHTUUKATOP, Pa3feneHn C TOYKa
(cBLLOTO KaKTO MPM 3anmcH, C Tasu PasnnKa, Ye BMECTO MMETO Ha 3anmca Ce M3Mon3ea MMETo
Ha mopgyna).

AKO gBa MOfyNa eKCnopTHPAT €AMH U CbLUM MAEHTU(UKATOP, TO TO3U MAEHTMMMKATOP
€ HeJOCTbMNEH 3@ OMPEKTHO M3MON3BaHe, Nopagu HeeaHO3Ha4yHocTTa cu. B To3m cnyuan e
pa3peLueHo caMo KBanMPUUMPAHOTO MY M3MON3BaHe.

Bcuukn ctaHpaptHu mpeHTMdmkatopu, poctbnim B UniPascal, ca peknapupanu B
mopyna STANDARD. 3atoBa € Bb3MOXHO KBanM(PULMPAHOTO MM M3MON3BaHE OT TO3M
mopyn.

lNpumep Ha nporpama, nsnonseawa mopyna STACK:

program UseSt ack( message) ;

uses Stack;
var i: integer;
begi n
wri t el n(' Hauano Ha mporpamara.' ) ;
writel n(' [NocraBsiHe Ha Lien YKCiIa B CTEKA...' ) |
i:=0;
while not full do begin
writel n(' [Mocraswe Ha ', 1, ' B cTeka.' ) ;
push(i); inc(i);
end { while };
writel n(' V3Baxnane Ha umciaTa OT CTeka...' ) ;
while not enpty do begin
writel n(" U3Bamuxme ', i, ' oT cTeka.' ) ;
end { while };
wr it el n(" Kpait na nporpamara.' ) ;
end { UseStack }.

Ha HacToswms npumep He e Heobxopgum ronsm ctek. Ho ako HamuLieTe nporpama,
M3non3Baw,a Mo-rofsiM CTeK, AOCTAaTbYHO € [Aa CMEHWUTE CaMO KOHCTaHTaTta B
peanu3aumoHHaTa 4YacT Ha mopyna. [pu ToBa He e HeobxopMMOo Aa ce MPEeKOMNMIMPA
M306LL0 nNporpamara, M3non3ealla cteka. Hewwo noeeye - ako CTEKBLT € TBLPAE ronsMm, 3a
Aa ce nobepe B nameTTa Ha KOMMIOTbPA (OCOBEHO aKO CTEKBT C€ CbCTOM HE OT LLENH YMCna,
a OT 3anuCH MMM MAacHBM), MOXKE Aa NMPOMEHUTE M3LANO peanusaumsaTa, Kato M3nonseare
BbHLUHA NameT (AMcKoB dpann).
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9. Komnunaumsa M ynpaBneHMe Ha KOMMMIaLMaTa

Conmpi | ati on= Program | Unit | InterfaceUnit | InplmtUnit.

Komnunatopst ot UniPascal moxke pa kommunmpa cneghmte obektn (Compilation),
KOMTO Ca B CbOTBETCTBME CbC CHHTaKcuca Ha UniPascal:

* nporpama (Program);

* mopyn (Unit);

* Mopyn-onucaHue (InterfaceUnit);
* Mopayn-peanu3aums (ImplmntUnit).

Hskon oT Bb3morxkHocTuTe Ha UniPascal ce ynpaensBat uypes Taka HapeueHute
OMPEKTMBU Ha KOMMUNATopa. AMPEKTMBUTE Ha KOMMMINATOPA CEe 3arnMCcBaT KaTo KOMEHTap CbC
crneumaneH CMHTaKCHUC:

Conpi | er Opti on= "{$" directive "}' | '"(*$ directive '*)'.

KakTo ce BM¥Aa OT CMHTaKTMYHOTO MPAaBMIO, TOBA € KOMEHTAP, 3aMoYBaLL, CbC 3HAKa
'$’, nocnepsaH oT gupekTHBaTa (€aHa AMPEKTMBA, a He HsKONKO). Beska gupektuea Tpsbea
pa 6bae 3anucaHa M3usNo Ha eguH pega.

Bbnpeku ye Bcuukm peanmnsaumm Ha Pascal usnonseart To3m cMHTaKCHC 3a ynpasneHue
Ha paboTtata Ha KOMMMNaTopa, BCMYKM TE€ CE PasfnMyaBaT B MO-TOMSMaTa CM YacT no
pmpekTueuTe cu. Hakomn ot tax (Hanpumep UCSD) npocTo MrHopupaTt gMpeKTMBA, KOSTO He
‘nosHasat’, apyru (kato Turbo Pascal) cbobuuaBar 3a rpeluka B To3u cnyyai, a TpeTu (B ToBa
uncno UniPascal) camo npepynpexpaaeat notpeburens 3a Tosa.

MoBeyeTo AMPEKTMBM Ce CbCTONT OT eAHa BykBa, nocnepaBaHa HenocpeacTeeHo (6e3
MHTEpPBanM) OT 3HaKa + MnM -, KaTo MO TO3M HaYMH CE BKIOYBA MM M3KIIOYBA CbOTBETHATA
Bb3MOXHOCT Ha KOMNMNaTopa. TakMBa OUMPEKTHBM LLe B6baaT HapHu4aHH NpeBKntoYBaemM. 3a
TSX € HanNpPaBEHO MAIKO M3KIMOYEHME MO OTHOLLEHME HA CMHTaKCMCA Ha 3anMcBaHe, KaTo ToM
e manko no-cesobopeH. B cnyyas ce uma B npeasup, ToBa, Ye ako Tpsbea Aa ce npesknroyar
HSIKOMKO Bb3MOXHOCTU €0HOBPEMEHHO, HE € HY>KHO [a Ce U3MMCBAT TOMKOBA YMNPaBnsBaLLy
KOMEHTapa, KOMKOTO ca Te. AOCTaTb4yHO € Aa Ce HanuLIAT B eauMH KOMEHTap, Ho Tpsbea aa
6bpaTt paspeneHn cbc 3anetam. Bcouuku cumBonM cnep nocnepHus MpeBKMto4BaTen ce
NPMEMAT 3a KOMEHTap. AKO B HSKOSl OT OMPEKTMBUTE € A0MyCHaTa rpeLuka (Mnu gMpeKkTmeara
He cbecTsyBa B UniPascal), Bcuuku octaHanu ppekTuemu cnep, Hes ce urHopupar.

ApyrusT BUO, BMPEKTMBM Ca Te3M, KOWUTO cnef, egHobyKBeHus crneumdukaTop Ha
OMPEKTMBATA OYaKBaT napamMeTbp (OTAENEeH C NOHe eguH MHTepBan).

MocnepgHusT BMA, AMPEKTHBM Ca TE€3M, CBbP3aHM C yCroBHaTa Komnunaums. [pu Tsx
cnep, 3Haka '$’ cnepgea egHa oT cneumManHuTe AyMH, EBEHTYanHo nocreaBaHa oT NapameTbp
(emok rnaea "YcnosHa komnunaums”).

9.1. NpeBKnNIo4YBaeMH AMPEKTHBH

B napeHus no-gony cnMcbK Ha MPEeBKtoYBaemMmTE aMpeKTHemn (nogpepeH no asbyuex
pen) cnep umeto (BykeaTta) Ha OMpPEKTMBATa € MocTaBeH 3HaK + unu - B 3aBUCMMOCT OT
CTOMHOCTTA Ha Krtoda no npembnyasaHe. Hanpumep (*$1+*) osHauasa, ue pupekTtueata l e
BKITFOHYEHA MO NpeMbyaBaHe.

9.1.1. MposepkKa Ha pe3ynTarta Ha Bxog /u3xoaa (*$H*)

To3u kntoy paspewuasa (+) unm 3abpaHsea (-) reHepaumsTa Ha Kopf, 3a MPOBEpPKa Ha
pe3ynTarta oT BXOAHO /M3XOaHUTE onepaumn. AKO € M3KMIOYEH, TO Mporpamara NpPoabIXKaea
M3MbMNHEHMETO CH MPKU BXOJHO /M3xopaHa rpelka. [Npepnonara ce, 4e NPOrpaMmCTbLT € B3en
HeobxoAMMHTE MEPKM B Mporpamara cu.
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Mpu (*$14+*) usnonseaHeto Ha craHpapTHata dyHkums IOresult e 6escmucneHo,
3alL0TO Mporpamarta Lie MpPeycTaHOBM M3MblIHEHMETO cu (MO BXOQHO/M3XOAHA rpeLuKa),
npeam pa ce usnbnHu obpbLueHneTo KbM pyHKumsTa IOresult.

9.1.2. Modula-2 B UniPascal (*$M-*)

KntoubT M npeskntouBa gBa Bb3MOXHM CHMHTaKcuca Ha onepatopute B UniPascal.
Korato e usknro4yeH, 3a komnunatopa ca BanugHM onepaTopuTe, OMNMCaHW B NPeAXOAHMTE
rMaBM Ha TO3M OOKYMeHT. Korato e BKNroYeH, KOMNMnaTopbT TpeTUpa oneparopute, Kato
TakuBa OT e3uK, nopobeH Ha Modula-2. Tyk wWe AagemM CamoO CUHTaKTUYHMTE MPaBuna Ha
onepatopwute Ha UniPascal npu nanonseaHe Ha gupekTueata (*$M+*).

St at ement Li st = Statement {';' Statenent }.

| f St at enent = "if' Expression 'then'
Statenent Li st {

el sif' Expression 'then'
StatenentList } [

‘el se'
St atenent Li st ]
"end' .
CaseSt at enent = 'case' Sel ector 'of'
["]"]1{ CnstList ':' StatenentList '|'}
['else" '":' StatenentlList ]
"end' .
VWi | eSt at enent = "whil e' Expression 'do
St at enent Li st
"end' .

Repeat St at enent = repeat' Statenen {';'
St at enent }

until ' Expression.

for' Variable ':=" Expression ('to']
downt o' ) Expression 'do'
St at ement Li st

For St at enent =

"end' .
Wt hSt at enent = "wth' VariableRef {'," VariableRef } 'do
St at enent Li st
"end' .
Bl ock= [ Declarations ]
" begi n’

Statenent { ';
St at enent }
"end' ident.

KakTo ce Bmkaa, otnaga HeobxogumocTTa oT cbeTaBHusi onepatop (BEGIN ... END) u
TOM Be4Ye He CbLLecTByBa. 3aToBa MbK BCEKM CrOXeH onepartop 3asbpwea ¢ END.
OnepatopbT REPEAT ... UNTIL He ce npoMeHs, a CMHTaKCMCBT MY € AafeH CAMO 3a MbIHOTA.
OcBeH cmsaHaTa Ha cMHTaKcuca, usnonseaHeto Ha (*$M+*) posexpa v oo nosearta Ha HoBa
kntoyoBa gyma - ELSIF. M nocnepHaTta npomsHa: cnepg kntoyoBata ayma END B kpas Ha TanoTto
Ha Npoueaypa, PYHKLUMSA, MOAYN MM Nporpama Tpsbea Aa cTou MaEHTUPMKATOPBT (MMETO)
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Ha npoueaypaTta, PYHKUMSTa, MOAYMNa MM MPOrpamara, T.€. NMPOMEHs C€ CMHTAKCMCa Ha
6noK.

9.1.3. MpoBepKa Ha MMETO MNM pa3smpeHre Ha Modula-2 (*$N-*)

HopMmanHo To3u Kntod e uskntoyeH. Ho ako e BKNro4yeH, To Toraea B 3aBUCMMOCT OT
CbCTOSHMETO Ha Kntova M TO3M KNFoY NPEBKIOYBA ABE PAa3MUYHN Bb3MOMXHOCTH.
*  aKO KMoYbT M e U3KMoYeH, Toraea € B curna CTaHOAPTHUST CMHTaKcuc Ha Pascal
C e0HO MarnKo paslUMpPEHME: M3MCKBA Ce Ccrep, Kpas Ha npouepypara unm
PYHKUMSATA Oa CTOM MAEHTMdMKATOpPa M, T.€e. MMETO Aa Ce MOBTaps cnep,
KntoyosaTta ayma END;
*  aKo KMoYbT M e BKMIOYEH, M3UCKBA ce crep, Bcsika knoyvoBa ayma END pa croum
KMHOYOBATa AlyMa, C KOSITO € 3arnoyHan CbOTBETHUSIT CIIOXEH onepartop (ako Toea
€ Kpai Ha Cro>KeH oneparop).

Hanpumep:

{ SN+, M } { SN+, Mt}

procedure TEST; procedure TEST;

begi n begin
if EOF then begin if EOF then

witeln(" EOF); witeln(" EOF);

end { if }; end if;

end TEST; end TEST;

9.1.4. ABTOMaTH4HO nakeTupaHe (*$P-*)

AKO TO3M KoY € BKIMHOYEH, KOMMMNATOPBT PasrneXpa KaTo MNakeTHpaHM BCHYKM
MAaCKHBM MMM 3anMcH. AKO KIMFOYBT € U3KIFOYEH, NaKeTHMPaHe Ce MPaBn CaMO MPM SIBHO yKa3BaHe
Ha kntovosata pyma PACKED.

9.1.5. Tuxa komnunaums (*$Q-*)

I'IpM N3KNMIOYEHO CbCTOAHME HA TO3U KIHOY, KOMIMUNATOPBT U34aBa 3BYKOB CHUIrHAI NMpu
BCsiIKa rpewka, a npu BKN4YeHO CbCTOAHMNE - HE.

9.1.6. MpoBepka Ha rpaH1uuTe (*$R-*)

To3u kntoy paspewuasa (+) unm 3abpaHsea (-) reHepaumsTa Ha Kopf, 3a MPOBEpPKa Ha
rpaHMUMTE Ha [ManasoH MO Bpeme Ha u3nbnHeHne. [lpu M3KNIOYEHO CbCTOsHME
KOMMMUMATOPBLT MPOBEPSIBA CAMO KOHCTAHTMTE M KOHCTAHTHWUTE M3pasu, KaTto cbobluasa 3a
rpeLKa npu usnmusaHe u3BbH Heobxogumus amanasoH. Mpu BKMOUEHO - OCBEH NPOBEpPKA Ha
KOHCTaHTMTE, MO BPEME Ha KOMMMMNaums Ce reHepupa Kog, 3a NpPOoBEpPKa Ha MHOEKCUTE Ha
MacuBuTe, OABAHETO HAa CTOMHOCT HA MPOMEHNMBM OT TMM JMANa3oH M MPEepaBaHeTo Mo
CTOMHOCT Ha NapameTpH, ako POPMANHHUST MAaPaMeTbP € OT auanasoHeH Tun. [eHepupaHusT
MPY BKIIIOYEHO CbCTOSIHME KOA, MHOMUMPA FPELLKM, NOosBsSBaLLM ce rno Bpeme Ha pabora Ha
nporpamara.

9.1.7. MNpeaynpeamtentn cbobuwenns (*SW-*)

To3u kntoy paspewasa (+) unm 3abpaHsBa (-) M3paBaHeTo Ha NpeaynpepuTenHo
cbobLueHne, M3papeHo 3a onepartopa, MPef, KOWTO € MOCTaBeHa [JAMpeKTMBaTta. ToBa
O3HayaBa, Ye TO3M KIoY € HEMPEKBCHATO BbB BKIOYEHO CbCTOSHME, OCBEH B PAMKUTE Ha
AafeH onepatop, npepq, KouTo e 6un uskntoueH. Cnep To3M onepaTop TOM aBTOMATHYHO ce
BKMtoyBa OTHOBO. KntoubT e nocTtaBeH, 3a Aa He Momny4YaBaTe MpPM BCSIKA KOMMMMaums
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CTPACKALL0 NPeaynpeamuTenHo cbobLLeHe, ako HaMCTHHA MCKaTe Ja HanpaBWTe TOBA, KOETO
npasute. OT gpyra cTpaHa € HeXenaTenHo Aa ce OCTaBM Ha MPOrPamMMnCTa BKIMIOYBAHETO MY,
3a0TO TOM U LWie 3abpaem (MM Lwe ro 4OMbP3M), a HIMA 43 Ca MarnKo M Te3u, KOMTO Lie
3anouBaT BCsiKa nporpama ¢ {$W-}, 6e3 u3o6L0 Aa ro BKAFOYBAT, KaTo MO TO3M HAUMH HAMA
pa 6baat npepynpeneHH 3a eBeHTyanHa rpeLuka. M eguH cbeeT: ako TpsbBa aa ce U3KMouM
NpenynpesmTenHoTo CbobLLLEHHE 3a HIKOMKO MOCIenoBaTeNHM onepaTopa MOXeTe Aa
obegnHute B egnH (CbCTaBeH) ornepaTop KaTo ru 3arpagute ¢ Kno4dosute aymu 'begin’ u
‘end’ 1 HanmweTe camo epHo {$W-} npen To3m cheTaBeH onepatop.

To3u knto4 0BMKHOBEHO ce M3Mon3yBa, KoraTto TpsibBa Aa 3anbIHATE MAacKB OT AafeH
eNeMeHT HaTaTbK C A3fAeHa CTOMHOCT C MOMOLLTA Ha cTaHpapTHuTe npouepypu FILL-
CHAR /FILLWORD, unu korato npemecTBaTe 4acT OT MAacuB B APYr MackB C MOMOLLTA Ha
MOVE/MOVEWORDS. Hanpumep, ako s e Hu3 (var s: string) u nckame pa sanmwem 5
MHTEpPBAarna oT TPETUs CMMBOJ HATaTbK MOXE [a M3MNON3BaMe LMKb:

for i:=3to 3 +5 -1do s[i]:=" ";

Ho obukHoBeHO ce wu3nonsyea craHgaptHata npoueaypa FILLCHAR, sawoto e
no-6bp3a U no-Kpartka:

fillchar(s[3], 5 "' ');

Mpu ToBa M3NON3BaHe KOMMMNATOPBLT LUE Aafe NpefynpeauTenHo cboblieHue,
3alLL0TO ronemuHaTa Ha egmH enemenT e 1 6aiiT, a e 3agapeHo 3anbneaHe Ha 5 6anTa. B Takbs
cnyuaii Tpsibea na noctasum {$W+} npen FILLCHAR.

9.1.8. CneumaneH Buf ycnosHa komnunaums (*SY+*)

To3su kno4y paspewasa (+) unu 3abpaHssa (-) Bb3NpPUEeMaHeTo Ha
nocnepgoeatenHoctra '(*)' kato usnocteH komeHTtap. CblLiecTByBaHETO Ha Tasu Harnep,
6e3cMucreHa Bb3MOXKHOCT [,aBa €AMH EMEMEHTAPEH BUA, YCMOBHA KOMMMMALMS, KOMTO HM
M3MBKBA OT HSIKOM MHAYe HEMPEOAONMMM NPENATCTBUS Npn NpeHocumocTTa mexay UniPascal
M HsIKOS ppyra peanusaums Ha Pascal. LLle pasrnepame pericteueto i ypes npumepu. Heka
UMame:

(*) witeln; (*)
Toraea, ako KmtoybT Y € M3KMHOYEH, HAMMCAHOTO € KOMEHTApP CbC CrepHus TEeKCT
") writeln; (', HO aKo e BkntoYeH, TOBa ca ABa KOMEHTapa u Mexay Tsax e writeln. Mo To3u

HauYMH MonyyaBame ycrnosHa komnunaums ot eupa {$ifOpt Y+} ... {$endif} (Bmx "YcnosHa
Komnunaumsa'). A ako umame

(*) witeln; {*) readln; {*}

TO MM M3KMoueH Knrod Y ToBa Luie NpeacTaensea KomeHTapa - ') writeln; {’, nocnepgaH ot readin;,
nocrnepBaH OT KOMEHTap - 3Be3gmyKa (3Be3puukata B KOMEHTapa HsMa (OyHKLMOHANHO
npegHa3Ha4YeHMe M MOXe [a Ce MOCTaBu MNPOM3BONEH KomeHTap). [lpu BKMroueH Krrou
pasrnexxpaHuaT NpuMep MPeacTaBnsea creumanHus Bug, komentap (*), nocnepgaH ot writeln;,
nocnengaH OT KOMeHTap, KOHWTo chabpika '*) readln; {*'. Taka nonyumxme aHanor Ha ycroeHaTa
komnmnaums {$ifOpt Y+} ... {$else} ... {$endif}.

Mpu u3nonsBaHeToO Ha TO3M BuA YCNOBHa Komnunauus TpsibBa ga ce BHMMaBsa C
u3nonseaHeTo Ha KomeHTap, 3arpageH ot (*), {*) u {*}. OcHoeHo npaeuno e, ye B NbpeaTa
yacT OT ycnoBHaTa Komnunaums (Tasm 3arpageHa B (*) u {*) unn 8 (*) u (*)) moxe pa ce
M3MOMN3BaT KOMEHTAPHM CaMo BbB ourypHu ckobu '{ }'. A Bbe BTOpaTa HacT (3arpageHa ot {*)
u {*}), komeHTapbT MOXe na 6bae orpameH camo ¢ KomeHTapHuTe ckobu (* u *). Bece nak
no-gobpe e pa He ce u3nonssa KomeHTapu (He 306110, @ CaMO B yCNOBHATa KOMMMNAaLs OT
TO3M BMA), aKO MMAa MaKap M Marnka HesicHoTa B MpuHUMNa Ha paboTa Ha ycnosHaTta
KOMMMnaums.
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9.2. MapaMeTpH4YHM AMPEKTHUBU

B HacToswata peanusaums Ha UniPascal To3u Bug gupekTueu ca gBe - 3a cBbp3BaHe ¢
BbHWHK npouepypm (LINK) u 3a BknrousaHe Ha dparin (INCLUDE). U peete pupektuBu Mmar
eoMH 1 cbuy, Bug - crep, 6ykeara | unu L B Ha4anoTo Ha gMpeKTHBaTa ce ouakBa MMe Ha doanr.

9.2.1. Bknio4yBaHe Ha (hain B TeKCTa Ha nporpamarta (INCLUDE)

AvpekTusata 3a BkntousaHe Ha darn e (*$l filename *), kato 3a Komnunatopa cannsT
c ume FILENAME wie narnexpa Taka, csKall e NoCTaBeH Ha MACTOTO Ha AaMpeKkTuBaTta. Mimerto
Ha damna, KOMTO LLEe Ce BMDBKBA, CE YKasBa M3UANO, T.€. KOMMMMATOPBT HEe MocCTaBs
aBTOMATMYHO CY(PUKC Ha pannoBeTe, KOMTO ce BMBbKBAT. [lpn M3Non3BaHEToO Ha AUPEKTMBATA
ce Hanarart crnegHuTe orpaHu4eHus:
* MAaKCMMarHO HMBO Ha BraraHe Ha TaKuBa OUMPEKTUBM e yeTupu. [lop BnaraHe ce
pa3bupa nosesBaHEToO Ha Tasu OMPEKTMBA BbB (Paks, KOWTO CbLLO C€ BMbKBA;
* TAMOTO Ha BCSIKA Npoueaypa unm pyHKums Tpsbea pa 6bae nsuano B eguH dann;
* BCEKM KOMEeHTap TpsibBa ga ce CbAbpIKa U3LANO B eamH doanr.

9.2.2. YKa3BaHe Ha ¢pamn 3a cBbp3BaHe (LINK)

Mpu cBBbpP3BaHE Ha BBLHLUHM MPOLLEAYPU KOMMMNATOPbT TpsbBa ga 3Hae oT KoK dhamn
[a B3eMe reHepupaHus ot acembnepa kopg,. Tosa ce ykasea upes gupektusata (*SL filename
*). KakTo v npu gMpekTHBaTa 3a BMbKBaHE, Taka M TYK MMETO Ha danna ce yKassa M3usno,
T.€ KOMMUNaTopbT He [06aBs HMKAKBB CydPMKC Mo npembnyaeaHe. [Mpu usnonssaHeTo Ha
AMPEKTMBATA MMA CMeAHUTE OrPaHU4eHus:

1) AmpektBata He TpsbBa ga ce cpella Ha MaKCMMAarNHOTO HMBO Ha BRaraHe Ha
INCLUDE dbarinose.

2) TbM KaTo BCsKA BbHLIHA MpPoOLEaypa ce Tbpcu BbB paina, yKasaH uypes Tasu
AMPEKTMBA, KOMMUNATOPBT OTBAPs 3@ YETEHEe YKa3aHus dpain 1 ro 3aTeapsi, ako:

* cpelwHe Aapyra AMPEeKTMBa 33 CBbP3BaHe;

*  3aBbPLUM KOMMMMALMS;

*  3aMo4HE KOMMMMALMS Ha HOB CErMEHT;

* oTBOPM (Pakn 3a BMBbKBAHE;

* CcpelHe gMpeKTMBaTa 3a cBbp3BaHe 6e3 ume Ha dann, T.e. (*$L*). Toea e
HanpaBeHO, 3a Ja MOXEe Aa Ce HaKapa KOMMMNaTopbT Aa 3aTBopu pamna c
BbHLUHUTE MPOoLEesypM.

3) Ako KommMnaTopbT € 3aTBopun paina C BbHLUHMTE NPoLeaypH, Npu nossa Ha
onMcaHue Ha Takaea e 6bae cbobLyeHa rpeLuka.

MpenopbuBa ce crnep ykasBaHETo Ha pain 3a CBbP3BaHe A3 Ce OMNMLLIAT BCUYKM BbHLLHM
npoLenypH, KOUTO ce M3Non3BaT B HEro, 1 crieq, ToBa To3u dann aa 6bae 3atsopeH. AKo B
nporpamara Ha ABe MecTa Ce CBbP3Ba €4MH U CbLL, PaNn C BbHLUHM MNPOLLEAYPH, TO TEXHMAT
Kop, Wwe 6bae KonmpaH ABa MbTH B MPOrpamara, KOeTo e foBeae Ao 3aryba Ha namer, a B
HSIKOM CnyYaun U 0,0 FPELLKH.

9.3. YcnoBHa KoMnunaums

B HsKoM cnyuaun e xxenaTtenHo fa mMoXeTe fa yKasBaTe Ha KOMMUNaTopa, 4e AafeHH
4acTH OT NMporpamara He Tpsbsa aa ce komnunupart. Han-npocT npumep 3a ToBa € TecToBMAT
neyar. [Npu Hero cbLecTBYBa M APYra Bb3MOXHOCT - MPOCTO ro U3TpUBaTe, HO TOBA O3HAYaBa
na obxopmTe LsANaTa cM NPorpama u He e sCcHO panu HaMa aa 3abpasute Helwo. A aKo Bu ce
Hano»Hu OTHOBO Aa ro BKMtounTe, TPsibBa Aa ro NULIeTe OTHOBO.
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B TrakmBa cnyvam ce nsnonsea ycrnosHa Komnunauus. 3a nporpammuctute, pabotunu Ha
acembriep, ToBa He € HWLLO HOBO M Te TpsbBa camMo Aa HayyaT cuMHTaKcuca. [pu HsKou
peanm3aumn Ha Pascal 15 cbyo e peanusmpana, Ho B ISO cTtaHpgapTa ycnoBHa KoMnmnaums He
cbwecteyBa. YcrnoeHata komnmnaumsi B UniPascal e He camo cunHo noenmsiHa OT Tasu B
pasnpocTtpaHeHaTa Bepcus Ha Turbo Pascal 4.0+ 3a 16 6utosute komntotpu IBM PC, Ho Helo
noeeye - Ta e cbLata. Taka yYe nporpammcTu, pabotunm Ha Turbo Pascal, moraTt ga npeckouar
TOBa OMMUCaHue.

9.3.1. Oupexktveu DEFINE v UNDEF

AedmrHrpaHeTo Ha UOEHTUPHUKATOPH 3a YCITOBHA KOMMUIALMS CTaBa YPE3 BUPEKTUBATA
{$define xxx}, KkbpeTo xxx e uAeHTMdDMKATOP 3a ycnosBHaTa Komnunauus. Tosw
MOEHTUPMKATOP HAMA HULLLO OBLLLO C HUTO efHa YacT OT BallaTa NPOrpama, HULLO He B1 Npeun
03 MMaTe NMPOMEHNUBA, NPOLEAYPa, TMMN M T.H. CbC CbLLOTO MMe. ABaTa mpeHTnduKaTopa
HAMa [a MMaT HUWO obLwo nomexkay cu. [Npu upeHTMdmrKaTopmTe 3a YCroBHA KOMMMMALMS
Ba)>HOTO € caMo panM Te ca gedmHupaHu unm He. EpgnHcteeHoTo orpaHuyeHue e: obuiata
O bIKMHA HA €4HOBPEMEHHO A,ePUHMPAHUTE MOEHTUDMKATOPH 38 YCITOBHA KOMMMMALMUS MOXKE
na 6bvae Han-mHoro 70 6ykeu.

Moxxe pa npemaxHeTe aedPMHULMATA HA A30EH CUMBON 38 YCITOBHA KOMMMNAaUms Ypes
aHanoruyHata pMpeKTMBa {$UnDef xxx}. Tasu AMPEKTHMBa npemaxBa peduHMpaHeTo Ha
MOEHTMPMKATOP 3a YCNOBHA KOMMMMALMS, T.€. MO TO3M Ha4MH ce 3abpaBs 3a CbLLLECTBYBAHETO
Ha TaKbB MOEHTM(PUKATOP 3a YCNIOBHA KOMMNMNALMs.

B UniPascal e pedmHmpaH no npembnuaeaHe nageHtMdukaropa UniPas.

9.3.2. Anpextueu IFDEF, IFNDEF, IFOPT, ELSE v ENDIF

OcHoBHaTa mnaes Ha yCnoBHaTa KOMMMINAaLMa € [a Ce YKa)Ke Ha KOMMUNaTopa, Ye ako
€ M3NbIIHEHO HSKAKBO YCMOBME, TOM TpsibBa ga KOMNMIMpPa AafeHa 4acT OT TeKCTa Ha
nporpamara, B NPOTMBEH Criy4an - gpyra YacTt (Mnu, B 4aCTHOCT, HULLO).

OB6WwumAT BUA, HA YCNOBHATa KOMMMMAUMS €:

{$l Fxxx conditi on}

{ TCKCT, KOUTO Ha CC KOMITWJINPpA, aKO YCJIOBUECTO CC YOOBJICTBOPsABA }
{ SENDI F}

nnm
{$l Fxxx conditi on}
{ TekcT, KOWTO ce KOMMUIMpA, aKO YCIOBUETO CE YIOBJICTBOPSIBA }
{ $ELSE}

{ Tekcr, KOWTO ce KOMMIUIUPA, KO YCIOBUETO HE CE YIOBJICTBOPSIBA }
{ $ENDI F}

kbaeTo IFxxx e IFDEF, IFNDEF unm IFOPT, a condition e nposepsiBaHoTO ycrosue.
Mpu peanusmparara e UniPascal ycnosHa komnunauus NpoBepsBaHOTO YCMNOBUE 3aBUCH
OT u3nonseaHaTa gMpekTmea IFxxx no cnegHus HauuH:

* npu musnonssaHe Ha pupektueata IFDEF ycnoeueto ce ypoenetBopsea, ako
OAAEHUST NapameTbp € MAEHTUM(MKATOP 3a YCIOBHA KOMMMMALMsi, KOWTO €
Aed1HUPaH;

* npu u3nonseaHe Ha pupekTmBata IFNDEF ycnosueTto ce ypoeneTtBopsiBa, ako
LAfEHUST NapameTbp € MAEHTU(MKATOP 3a YCNOBHA KOMMMIALMs, KOUTO He e
AedrHUPaH;

* npu usnonseaHeto Ha pupekTtmeata IFOPT ycnoeueto Tpsbea pa 6bae oT Buga
X+ v X-, kbgeTto X e 6yKBa Ha HSIKOS OT MPEBKMIOYBAEMUTE AMPEKTUBM. B
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TO3M Cny4Yal YCIOBMETO C€ Y[AOBNETBOPSBA, aKO KMOYBT € B YKa3aHOTO
CBbCTOsIHME.
Hai-npoct npumep 3a M3Non3BaHETO Ha YCNOBHA KOMMMMaUMs € TeCTOBMAT neyart.
Heka ponycHem, 4Ye B Ha4anoTo Ha BCsiKa NpoLeaypa € HaNnMcaHo CrnegHoTo:

{$i f def debug}
wr it el n(" Bmuzane B mpouemypa XXX. Haruchn RETURN' ) ;  readl n;
{$endi f}

kbaeTo XXX e UMEeTO Ha NpoLeaypara, B KOATO € HanmcaH papeHusaT TekcT. Cera e goctaTbyHo oa
NocTaBuTe B CAMOTO Hauano Ha nporpamara ampekTvsata {$define debug}, 1 KoHTpPONHMAT neuat
we 6bae BKIHOYEH B NpOrpamara Bu.
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10. M3non3BaHe Ha UniPascal Ha mMkpokomnmioTbpa MbunguH

3a pa usnbnHuTe nporpama Ha UniPascal Ha Mukpokomniotbpa [MbnguH e
HeobxoaMMO MbPBO Aa BbBEAETE TEKCTA Ha MPOrpamara B KOMMIOTbPA U Aa 3anasute To3u
TEKCT KaTo obukHoBEH TeKcToB dhann. 3a ToBa Bue moxe pa usnonseare HsAKaKbB TEKCTOB
pepaktop (Hanprumep UniED).

Cnep, KaTo MmaTe TEKCTa Ha Mporpamara, 3anMcaH B TEeKCToB dhann, Tpsbea Aa
cTapTmpare komnunartopa Ha UniPascal, kato My ykarkeTe MMEeTO Ha TEKCTOBMSA cpain, B KOMTO
ce Hamupa Bawara nporpama. KomnunatopbT Mma 3a 3apava A3 Cb3gafe M3MbAHMMA
nporpama oT Bawmsa TekcT, T.e. TOM We cb3page ann CbC CYPUKC .pgm, KOWTO
NPeacTaBnsBa MPoOrpama, KOSTO MOXe [a Ce M3MbIHM Ha MMKpokommioTbpa [MbnamH
601 /601A /601 M. Ako ce Hanara, MoXe [Aa NPeHacounTe CTaHJAPTHUS M3XOM, KbM HSIKOM
darin (aKo MMaTe MHOro rpeLLKM Mo BPeMe Ha KOMMNUMaums).

Hanpumep 3a pa 'nycHete’ nporpamara:

program Hel | o( out put) ;

begi n

writel n(' 3nupageii!" ) ;
end.

€ HeoBXOAMMO A U3BBPLUMTE CNEOHUTE CTBIKM:
* BbBeAeTe JafeHUs NO-Tope TEKCT C TEKCTOBUS PEAAKTOP M 3anMLieTe pesynraTta
oT pabortata cu BbB daina hello.pas;
* Ha KoMaHgHaTta fmHus Ha UniDOS Hammwete upc hello. Mo T103u HaumH we
KOMMMMpaTe nporpamarta cu 1 B pe3ynTar we nonyumrte danna hello.pgm;
* Ha komaHpgHaTta nuHusa Ha UniDOS Hanuwerte hello. Taka Bue we msnbnHute
nporpamara.

Eto kakBo we 6bae HanmcaHo (NpubnM3MTEnHO) Ha eKpaHa Ha KOMMTbPa, MpH
Komnunaums Ha nporpamarta HAN (3apgava 3a npemecTBaHe Ha XaHOMCKMTE KynM) HamupaLla
ce Ha gucTpubyTuBHaTa gucKeTa:

A:\>upc han
UniPascal compiler Version 1.60 (¢) 1989, 90 Software R&D Lab., Sofia
han.pas( 29) HAN  s0
han.pas( 30) UNICRT ul
han.pas( 61) PREPDISK p2
han.pas( 73) MOVEDISK p3
han.pas( 75) SHOWMOVE p4
han.pas( 128) MOVEDISK
han.pas( 141) GETNDISK p5
han.pas( 144) HELPUSER p6
han.pas( 152) GETNDISK
han.pas( 172) HAN  (1293)
Successful compilation. 212 lines, 1293 bytes code.
Program compiled as han.pgm

TekcTbT Ha nporpamata ce cbcton oT 212 pepa. eHepupaHusaT 3a Hes Kopg e ¢
obmxmHa 1293 bavita (6e3 pga ce Bknrouea koga 3a mogyna UniCRT). KomnunatopbT gasa Ha
BCEKM CErMEHT YHMKarneH HOMep, a Ha Bcska npouepypa (PyHKUMs) ApYyr YHUKaneH B
paMKuTe Ha cermeHTa Homep. Ha rnaeHata nporpama e papeH cermedt Ne 0 (s0). MogynbT
UniCRT ce n3non3ea kato cermeHt Ne 1 (ul). MNMpouepypara PREPDISK e komnunupaHa nop,
Ne 2 (p2), B TEKCTBT Ha Nnporpamara 3anouyea ot pep, 61. MNMpouepnypara MOVEDISK nma Ne 3.
B TekcTa Ha nporpamara 15 3anouysa ot pep, 7 3. B Hes uma BnoxxeHa npouepnypa SHOWMOVE
c Ne 4, 3anouBawa ot peg 75. Tanoto Ha npouepypata MOVEDISK 3anouBa ot pep, 128 u
T.H. TAnoTo Ha rnaBHaTa nporpama 3ano4sa ot pep, 172. Ha nocnepHus pep, e HanucaHo UMeTO
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Ha dpakn, B KOMTO € 3anucaH pe3ynTarbT OT KOMMUnauusTa (reHepupaHusT oT KomnunaTopa
Kog Ha nporpamarta) - HAN.PGM.

3a fa U3nNbrHUTE KOSl Oa € OT NPMMeEpPHUTE nporpamu (pageHn Ha gucTpubyTuBHaTa
oucKeTa) TpsibBa camMo [a 1 KOMMMAMPATe, TbM KaTo TEKCTHT M BEYE € BbBELEH.

10.1. CtaHpaapTHM cychMKcH Ha charnoBere

Mpu paborta c UniPascal ce usnonseart cnegHute ctaHAapTHU CydmKeK (pasLumpeHrus)
Ha MMeHaTa Ha cpamrnoserTe:

* .PAS ToBa e Cy(pHKC, KONTO KOMMMMNATOPBT aBTOMATMYHO A06aBs KbM MMETO
Ha TEKCTOBMs pain, KOMTO CTe AanM 3a Komnunaums (aKo He CTe JanM HUKaKbB
cydmkc). 3atoBa obukHoBeHO TekcToBeTe Ha nporpamute B UniPascal
3aBbPLUBAT Ha .pas;

* .PGM Korato komnunupaTte nporpama, (pannbT, B KOUTO Ce 3anMcBa
reHepupaHms 3a Hes Kof, Momny4yaBa MMETO Ha nporpamarta (aapeHo crep,
KrntoyoBaTa Ayma 'program’) cbc cyduKe .pgm;

* .SYM TakbB cydpuKc nonyyaBaTt Bcuukm interface yactm Ha mopynuTte, KOWUTO
KoMnunupare;

* .BDY ToBa e cydmKc, KonTo ce noctaes Ha implementation yacTute Ha mogynuTe,
KOMTO KOoMMunmpare.

10.2. 3agaBaHM OT KOMAHAHATA NIMHMSA NapaMeTpH

Mpu cTtapTMpaHe Ha Kommunatopa OT KomaHaHata nuHus Ha UniDOS tpsbea pa
3apapeTe noHe eAmH NapameTbp M TOBa € MMETO Ha daina, KoMTo e komnunmpare. OceeH
HEero MoXe pa papete M Apyru napametpu. Bcekn napametvp tpsbea pa 3anouBa c
HaknoHeHa yepTa (/) nmm munyc (-). KomnunatopsbT Bb3npruema cnegHute napameTpu:

/Dxxx peduHMpaHe Ha CUMBONMK, YNPaBnsaBaLLM yCnoBHaTa Komnunaums. B To3u
napameTbp XXX € MMe Ha CUMBONA 33 YCNOBHA KOMMMNALMs, KOMTO MCKaTe
0a peduHuparte. 3afaBaHETO Ha BCEKU TaKbB CUMBOIN € EKBMBANEHTHO Ha
HaNMCBaHETO Ha eMH pef NPeam TeKCTa Ha Nporpamara, cbabpxauy, {$De-
fine xxx};

/Uxxx TYK XXX € CNUCBbK OoT nbTuwa (paths), no kouto KoMnMnNaTop®T We TbpcH
KoMnunupanute interface yactn (*.SYM - dparnoeete) Ha uanonssaHute ot
nporpamara Moaynu;

/Ixxx C XXX € O3HAa4Y€eH CMMCBK OT MbTHLLA, MO KOMTO KOMMNUNATOPBT LEe TbPCH
BCUYKM palinoBe, 3afafeHH B AMPEKTUBATA 3a BKNouBaHe Ha cain - {$l
fname};

/Oxxx TO3M NapameTbp e aHanormyeH Ha /Ixxx, HO Tyk ce 3apaBaT NbTHLLA 34

TbpceHe Ha chaiinoseTe 3a cebp3BaHe - {$L fname};

/LXxxX TYK XXX € uMeTo Ha bubnuoTekara, KosTo We ce uanonsea. Mimeto ce
3apasa ususano (BkntountenHo u nbTs). No npembnuaeaHe e \SYSTEM.UPL;

/TXxXx TYK XXX e nbTs (path), kbaeTo KomnunaTtopa Tpsb6Ba paa cb3page paborter
dann (Heob6xoguM No Bpeme Ha KoMnunaums);

/Sxxx NbT, KbaeTo aa 6bae cb3pgageH .SYM cdannbT, KOMTO ce Nnony4asa B
pe3ynTaTt oT KoMmnunauusita Ha interface yactra Ha mopyn;
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/Bxxx NbT, Kbaeto pa 6bae cbv3ganeH .BDY dannbT, KOMTO ce nony4yasa B
pe3ynTart oT KoMmnunauusita Ha implementation yactta Ha mogyn;

/PXxx NbT, KbaeTo aa 6bae cb3papneH .PGM dannbT, KOMTO ce Nnony4vasa B
pe3ynTar oT KOMNMMauMsTa Ha NPOrpPama;

/Cxxx TO3M NapameTbp 3a4aBa eQHOBPEMEHHO M TpUTe napameTbpa /Sxxx,
/Bxxx u /Pxxx;

I/W-+ no npembnyaBaHe ce nogpasbupa /W-. Ako e 3apapeHo /W,

KOMMMnaTopbT o4akBa HaTuckaHe Ha ENTER munu ESC cnep, Bcsika rpeluka.
AKO M3XOAHMS dpann e NpeHaco4eH, OBACHUTENHUAT TEKCT 3a rPeLuKaTa He
ce nosBsBa Ha eKpaHa (Ts ce oTneyaTsa B M3XOQHUs dpann);

/$x-|+ 3ajaBaHe HA4yaNHOTO CbCTOSHME Ha NMPEBKNOYBAaEMa aUpeKTHBa. Tyk ‘X' e
6yKkBa OT egHa OT NpeBKNtoYBaeMmuTe aupekTmuen. HauanHoto cbeTosiHMe Ha
yKasaHaTa AMPEKTMBA Ce YCTAHOBSsIBA B 3aBUCMMOCT OT 3HaKa: npu '+' e
BKIIFOYEHa, a npu '-' e usknro4veHa;

*XXX TO3M NapaMeTbp He 3ano4yBac / mnu -, a ¢ * 1 3afaBa MMETO XXX Ha
KOHdpurypupalwums damnn, Konto Tpsbea ga ce usnonssa ot KoMnunaropa.
To3u napameTbp HE MOXe Aa bbae noctaBeH B KOHUrypupaLy, dann.

BbB BCHUKM criydam, ako He e 3apafeH MbT MM CIMCBK OT NbTMWA, ce nogpasbupa
TeKywaTta pupektTopus. AKO ce 33daBa CMMCBbK OT MbTMLWLAE, KOMMMMATOPBT TbPCH
HeobxogummnTe My paknose B NOCNENOBaTENHOCTTA, B KOATO € aaaeH cnucbka. OtgenHure
eNieMeHTH OT CrnMCbKa ce pasgenst ¢ ';'. B Tekywiata gupeKkTopus ce TbpCH Camo, aKo
HeobXOpUMMMAT PaKn He € HAMEPEH B 334aAEHNTE OT CMMCbKa MbTUa. AKO McKaTe ga 6bae
TbPCEHO NbPBO B Hes, HeobxogMmo e pa s BKAOuMTe B cnuMcbka. Hanpumep

1

/lic:\work;d:\inc... unu /I.;c:\work;d:\inc... (TbH1 KaTo npasHo ume unn '.' obosHauaBa
TeKyLLLaTa gupeKTopms).

10.3. KoHdurypmupaiy chamn

Mpu cTapTMpaHEeToO c1 KOMMMNATOPBT NPOBEPSIBA 3@ HANMYMETO Ha KOHAUIY pUPALLIMS
darn UPC.CFG B TekyLLaTa BUPEKTOPMS, @ aKO TaM IO HIMA, U B TasH, B KOSTO C€ HamMMpa
camus Komnunatop. Ako 6bae HamepeH (pannbt UPC.CFG), komnmMnatopsbT npoynta oT
Hero napametpute (T€3u, KOMUTO ce 33[aBaT OT KOMaHgHaTa nmHus). KoHdurypupawmsr
dannbT Tpsbea Aa 6bae 0bUKHOBEH TEKCTOB hakn, KaTo BCEKM NapaMeTbp Tpsibea aa 6bae
3anucaH Ha oTgeneH pepn. Epsa cnep ToBa ce nposepsiBaT napameTtpute OT KOMaHAHATa
nuHus. MNapameTpuTe OT KOMaHAHATA NUHUS UMAT NPUOPUTET NPEL, MapaMeTpUTe, MPOYETEHH
OT KOHdUrypupalums ann. ToBa 03Ha4aBa, Ye aKo KbM KOMMMIATOPA € 33AafeH HAKaKbB
napameTbp U B KOHUrypupaLlms doans, M OT KOMaHAHATa NMUHMS, TO € BanuaeH 3a0afeHusT
OT KOMaHgHaTa nNuHus.

10.4. CBbp3BaHe Ha moAyu. BUGNMoTEeKa M HEMHOTO M3Non3BaHe

B UniPascal cBbp3BaHeTo Ha nporpamara ¢ M3non3saHUTE OT Hes MOAYnM CTaea Mo
BPE€Me Ha M3MbMHEeHME, HEe3aBMCMMO KbAE CE HaMMPA TEXHMAT (Ha MOAYNMTE) KOMMMMMPAH
Kop,. (Du3anueckn KogbT Ha BCEKM MOAYN MOXKE a Ce HAMMPA WUIM B OTAENeH dann C MMeTo
Ha mopyna u cycukc .BDY unu B Gubnmortekara (SYSTEM.UPL) unm B egnH cpann 3aepgHo ¢
nporpamara.

AobaBsHeTo Ha MOAYNMM KbM MPOrpama unu Kbm bubnuoTtekara ce u3BbPLUBA C €AHA
u cbwa nporpama UPL. Tosa e Taka, 3awoto B UniPascal nporpamara e BcbLyHOCT
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6ubrnmoTeKa, B KOSITO MbPBUST MOAYN € U3NbnHMM. [opagm ToBa Kbm eHa Nporpama moxe
[,a Ce CBBbPXKAT MOAYMM, KOUTO Ts HE M3MOS3Ba SIBHO MM M306L0 He u3nonssa.
Bubnmotekarta (M nporpamara) e dann, B KOMTO Ca 3anmMcaHn MHOXECTBO OT MOLYIH.
B Hes Morat ga 6bpar 3anMcaHM KaKTO OMMCAaTENHMTE 4YacTM Ha MOAJYNMTE, TaKa M
peanu3aumoHHHUTE MM YacTw.
3anuceaHeto (pobaBsHETO) M M3KMOYBAHETO Ha Moayn ot 6ubnuorekara
(nporpamara) ce usBbpLUBa C NOMoLLTa Ha nporpamata UPL.
Mporpamara UPL 1ma cnepgHuTe napameTpu: MbpBUST OT TaX € Mme Ha bubnunoTekara
(v nporpamara), a cnegpawmTe napaMeTpu morat ga 6vaart cnegHure:
+xXXX KboeTto xxx e uMe Ha dpanna, B KOMTO e 3anmMcaH moaynbT, pobassauw, ce
KbM 6ubnuortekarta. lMNMpu ykaszaH cydpukc .SYM ce pobass camo
onucaTtenHaTta 4act. [pu cydumkc .BDY - camo peanmsaumoHHaTta 4act . Ako
He e yKasaH cyduKc, ce pobaBsaT M BeTe 4YacTH MMM CaMO TasM, KOsITO e
Heobxoguma. C gpyru oymu, ako B 6ubnmotekarta Beve ce Hamupa
onucaTenHarta 4yacTt Ha Mopayna, nobaes ce camo peanusauMoHHaTa, M

obpatHo;
-XXX Kbpoerto xxx e MMeTo Ha Moayrna, KOMTO ce u3Tpuea oT bubnuorekara;
XXX Kboerto XXX € MMeTo Ha Mofyna, KOMTO ce u3Baxaa ot bubnuorekara. MNopg,

u3BaxkpaHe ce pasbupa cb3pgasaHe Ha cann c Heobxogumma cydpukce,
3anucBaHe Ha CbAbPIKAHMETO Ha MOAYyna B TO3u pann M M3TpuBaHe Ha
mopyna ot 6ubnuoTekara;

/m AaBa cnucbK Ha HanuuyHKTe B Bubnunotekata mopynu;

Is Cbu,oto Kato /M, HO OCBEH TOBa fAaBa MHpOPMaLMUs 338 OTRENHUTE
cermeHTu (oBbpnen);

/p CbuwioTo KaTo /s, HO gaBa MHopMaUMs 1 3a BCAKA Npoueaypa NooTAEernHo.

Ako Ha UPL ce 3apape camo ume Ha 6ubnumoteka (Mnm nporpama), AaBa ce CrMCbK Ha
Hanu4HMTE MOAYMH, CEFMEHTH M MpoLeaypH B BubnmnoTtekara unm nporpamara.

AKO He 1 ce 3apape HMTO epguH napametbp, nporpamara UPL usnucea nomolHo
cbobLieHre 3a HauUMHA Ha M3MOMN3BaHETO M.

Mpumep: pasnedatka oT usnonssaHeTo Ha nporpamata UPL ebpxy cebe cu, T.e.
U3NbIHEHME HAa KOMaHpaTa:

A:\>upl upl
UniPascal Librarian/Linker. version 1.53. (c) 1990 Software R&D Lab., Sofia.
Information for all modules in upl.pgm
module: UPL (1, 3.Feb.1991 14:58:48), 1 seg.
Opoil Ha-c€rMEHTHUTE B MOJTyJIa
namﬂa KOMIUJIUpaHe
BepcHs Ha MOJyJIa
uMe Ha MofyJia

seg UPL No 0/$00 Sz 7944/$1108 ($18eb/$061d/$0000), 34 procedures.
opoit uez[yml\
rOJIEM¥HA Ha TabJMIaTa 3a MPEeMECTBaHe
JICMHUHA HA KOHCTAHTUTC
rojieNHa Ha Y Kop,
001112 roJieMHHA Ha CETMEHTa
HOMeEp Ha CerMeHTa
HME Ha CErMEHTa
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proc No 1/$01 size 121/$0079 lex 0 data 1434/$059a parm 0/$0000
6p01‘x’1\63@:36 3a mapaMeTpu
poii OaifToBe 3a JOKaJIHU TPOMEHIINBU
BJIO’KENOCT Ha Tpoleypara

royieMuHa Ha Y KOJ[ 32 Ta3u Ipoueaypa
HOMeEp Ha NpoleypaTa

proc No 2/$02 size 159/$009f lex 1 data 68/$0044 parm 6/$0006

10.5. 3agaBaHe Ha nbT 3a .BDY cainosete 1 3a 6ubnmortekara

Mpy U3NbAHEHKWE Ha Be4e KOMMUIMPaHa NPOrpama M3non3BaHUTe BbHLUHK (Te3U KOMTO
He ca pobaBeHn Kbm panna, CbabpPIKaLL, MPOrpaMara) MoOAYM Ce CBBbP3BAT C Hesl MO BpeMe
Ha M3nbfiHeHWe. 3a ToBa € HeobxoguMMo Oa ce yKa)ke Kbae ga 6baar TbpCeHW TexHuTe
KOMMMIUpaHu peanusaumontn yactu (.BDY cannosete). MDarinosete ¢ komnunmpanm inter-
face wacTM Ha mogynuTe NO BpeMe Ha U3NblHEHWE HE ca HEOBXOOMMM U HE € HYXKHO Aa ce
yKasBa Kbge ce Hamupar.
Mo npembnuyasaHe darnoseTe cbe cydmkce .BDY ce TbpcaT B TeKyLLaTa pUpeKTOpMS,
a umeto Ha 6ubnunotekata e \SYSTEM.UPL. Ypes nporpamara BlLpath, HamupaLua ce Ha
oMcTpubyTHBHATA OMCKETa, MOXE [a Ce YyKawe CnMcbK OT nopampektopun 3a .BDY
darinoseTe, KaKToO U OPYro UMe 1/unu MecToHaxoxaeHue Ha bubnuorekara.
MapameTpurte Ha nporpamara BLpath ca tpu:
BDY=xxx C To3u napamMeTbp ce 3aaaBa CMMCBbK OT MbTULLATa, KbaeTo Tpsbea aa ce
TbpCAT pamnoseTte cbe cydpukc .BDY, kaTo oTaenHuTe enemeHTH B CNMCbKa
ce pasgensarc '}’

LIB=xxx 3apaBa MmMeTo Ha BubnmoTeKkaTa M MbnAHMS M NbT;
? Aasa NoMoLHO cbobLLEeHME 3@ U3MON3BAHETO Ha Nporpamara.

AKo n3nbnHuTe nporpamara BLpath 6e3 napametpu, T Wwe usnuwe 3apageHus npeau
TOBa (MM yCTaHOBEHMS MO MPEMbNYaBaHE) CMMCBK OT MbTULLLA U MMETO Ha BubnuoTekara.

PeannsaumoHHaTa 4acT Ha BCEKM MOAYIN Ce TbPCH B criefHaTa NocnefoBaTenHocT:

1) B Tekyws dparin, Bb3MOXKHO € Aa € pasfnMyeH OT MPOorpamara, ako ce CBbpP3Ba
darmn cbe cydmkce .BDY.

2) BbB davina c nporpamara (.PGM danna);

3) B 6ubnmotekara.

4) TopcH ce dann cbe cydukce .BDY no crmcbka oT mbTHLLA B 3a0afeHMs OT HEro pea.

10.6. OnTMmm3aumsa Ha nporpamure Ha UniPascal

TbM KaTo 3a KoMnunaTtopa Ha UniPascal He pocTtura HUTO NameT, HUTO Bpeme, TOM He
reHepupa onTMManeH Kopg,. 3a aa ce onTMMM3MpPa reHepUpaHus Kog, CE M3Mon3Ba Nporpamara
YOP. Ts onTmH3Mpa caMo reHepHrpaHms OT KOMMUNATOPa KOf,, KaTo OCTaBs MOANPOrpammTe
Ha aceMbrnep HenpomeHeHu.

MbpBMAT NapameTbp Ha Nporpamata € MMETO Ha MPOrpamara, KosiTo MOAMENHM Ha
onTMMM3MpaHe. AKO He ce 3apape BTOPM NapameTbp, ONTMMM3UPAHUST KOA, Ce 3anMcBa BbB
dpalin nop, CHLLLOTO MME, @ aKO Cce 3aAane, BbBEAEHOTO MME Ce U3MOM3Ba 3a MMe Ha doakn, B
KOMTO C€ 3anuCBa OMTMMM3MPAHUAT KOL. Apyrute napameTtpu ce OTHacsT A0 MeToda 3a
onTMmM3aums. Ts MOXKe Aa ce Npaem No ABa OCHOBHM NoKasarens: no speme (napametsp /1)
1 no ronemumHa (napametbp /'s). MoxKe ga ce Hanpasu 1 ONTMMM3aLMs MO BPEME M FONIEMMHA
(napametbp /b), HO T8 € KOMNPOMMUCEH BapMaHT MEXAY ABETE ONTUMM3ALMHU.
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B noseueTo cnyyan ecpekTbT OT ABaTa BMAA ONTMMMU3ALMM € MOYTU €QHAKbB, 3al0TO
Y Kof € KOMNaKTEH M MOBEYETO npoueaypH He Hageuwaeat ronemmHa ot 400 - 600 6anra.

10.7. MHcTanMpaHe Ha UniPascal

Mop, uHcTanupaHe B cnyyas ce pas3bupa nogrotoska 3a pabota ¢ UniPascal. 3a pa
pabotn komnmnatopsT (UPC) He ca My HEOBXOAMMM HUKAKBU AOMBIHMTENHU (PainoBe, OCBEH
pasbupa ce, TEKCTLT Ha nporpamarta. Ho B TakbB crnyyal nNpu eBeHTyanHa CMHTaKTMYHA
rpewka ToM (KOMNMNaTopsT) We 5 cbobly caMo no Homep. AKO mcKate Aa nonyuure u
TEKCTa Ha cboblieHueTo 3a rpelka, Tpsbea B nopaupeKkTopusTa, B KOSITO Ce Hamupa
KOMMMINAToOpP®T, Aa 3anMiueTte doakra ¢ TeKCTOBETE Ha CboBLLEHHsTa 3@ MPELLKUTE, KOMTO ce
Hamupa Ha aucTpmbyTtueHaTa gucketa u nma nme UNIPAS.ERR.

AaTtata 1 BpemeTto ca BaxHu 3a cuctemata UniPascal. 3a cwbkanenue
MUKPOKOMMIOTBPBT [bnamMH HAMAa 4acoBHMK, KOMTO Aa 'MOMHM' BpemMeTo, Korato ro
M3KNIOUMTE, a YCTAaHOBSBAHETO MY 'Ha pbKa' e HenpwusTHa pabora. 3a no-ronsmo ypobctso
moxkeTe aa manonseate nporpamarta DATETIME. Ts 3anucBa BbpXxy AMcKa TekyluaTta AaTta
Bpeme (npomeHsiikn cobcTBeHata cu garta M BpeMme), Kato npepocTtass yoobeH HaumH 3a
yCTaHOBsIBaHe Ha TeKyLiaTta parta u Bpeme. [lapametpute 1 ca kakto crnepgpa: D 3anucea
pararta BbpXxy Aucka, T - 3anMcBa BpEMETO BbpPXY AMCKA, * - aKO TEKYLLLOTO BPEME € BalMaHO,
He YaKa BbBeEXAaHeTo My. Bkniousarku pepa

DATETIMED T *

BbB Bawwma AUTOEXEC.JOB dhaiin, Lie morXKeTe necHo Aa 3apaBaTe BsPHATa JaTta M BpeMme.

AKO nMaTe gBe pronMoMcKoBM yCTpoKcTBa, pobpe e Ha egHa OT gMcKeTMTe Aa
sanmwete kommmnatopa (UPC.PGM), canna c TekctoBeTe Ha CbobLieHMsTa 3a rpeLuKu
(UNIPAS.ERR) 1 TekctoB pepaktop (Hanpumep UniED.CMD). A Ha ppyra gucketa pa
3anMcBaTe TEKCTOBETE Ha NPOrpaMmTe CU 1 Aa s u3nonseare 3a paboTHa.

Ako paboTtute B ycrnosusTa Ha mpea, fobpe e pa nocraBuTe BCUUKM CUCTEMHM
NPOrpammu Ha rNaBHUS MPEXKOB KOMMIOTbP (server), a pa pabotute Ha nokanHure
dpnonMaucKoBK yCTPOMCTBA.

M Hakpas, ako MmaTe caMo eaHO (PronMEMCKOBO YCTPOMCTBO, NPOCTO HAMaTe u3bop.
TpsbBa ga MocTaBuTE KOMMMNATOPa M TEKCTA Ha MPOrpamarta Ha edHa M CbLua JMCKeTa.
KoMnunatopsT e nporpama C MHOro OBBPrEWHM MPOLEAYPU M aKO ce OonuTeaTe Aaa
M3non3BaTe PasfMyHK NOrMYECKM YCTPOMCTBA BbpXY eaHO dmsmnyecko (1.e. A: u B: npu egHo
YCTPOMCTBO) e TpsibBa MHOrO YECTO Aa CMEHSITE AUCKeTUTE.

Ha puctpubytmusHata pucketra Ha UniPascal camo komnunatopsT, cuctemHara
6ubnunoTteka u paMnbT CbC CbODBLLEHHSATA 3a@ FPELLKM Ca AAAEHM KaTo OTAenHu dannose.
Bcuuku cuctemnmn nporpamu (UPL.PGM, YOP.PGM, BLpath.PGM) ce HammpaT BbB dpaiina nop,
umeto UTILS.ARC. 3a pa v 'usBapute’ Tpsibsa pa u3nonseate nporpamara UNARC.
Han-pobpe e pa usnonseate gge (noruueckn mnm domsmyecku) yctponctea. lMocrasete B
ycTpoMcTBO A: npasHa AMcKeTa, a B ycTponcTeo B: puctpubyTtreHata guckerta u Hanmwere:

A:\> b:unarc b:utils

Mporpamata UNARC we pasnaketvMpa M 3anule Ha MpasHaTta AMCcKeTa BCHUYKM
CMCTEMHM Nporpamu, naketmpanu u Hammpawm ce 8 UTILS.ARC.

Apyr dann cbc cydukc .ARC, Hamupaw, ce Ha puctpubyTtmBHaTa gmcketa, e
EXAMPLES.ARC. B Hero ca apxuBMpaHuM HsKOM npumepHu nporpamm Ha UniPascal.
M3nonseaikn UNARC moxxeTe pa 'msBagute’ 1 T9X OT apXMBa No BeYE OMNMCAHMS HAYMH.
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11. Kpoc-npoayKtu 3a u3nonssaHe Ha IBM PC/XT /AT

B npodecroHanHaTa Bepcus Ha gUCTPUOY TUBHUTE OMCKETH Ce HAaMMPAT M NporpammTe
UPC.EXE, UPL.EXE v« YOP.EXE. Tosa ca kommunatopbt (UPC), 6ubnmotekapst (UPL) u
ontummusatopsT (YOP) Ha UniPascal, Ho Te morat ga ce usnbnHsear Ha IBM PC /XT /AT.

HaumHbT Ha M3non3eaHe e abCcontoTHO ChLUMS, KAKTO M NPH TEXHUTE OCHOBHM BapHaHTH
3a MuKpokommoTbpa "TenamH"”. U TbiM KaTo onepaumoHHUTE CUCTEMM HA ABATa KOMMIOTHPA
Ca CbBMECTMMM Ha HMBO JMCKOB HOCMTEMN, TO BCMYKO, OTHACALLO CE AO BEPCHMMTE HA
nporpamuTe Ha "TTengmH"”’, ce oTHaca U 3a KPOC-BEPCUMTE Ha MPORYKTHTE.

PaspaboTtkaTa Ha nporpamHoTo ocurypsieaHe 3a "lMbngmH" ce yckopsiBa 3HauMTENHO,
aKo ce M3Mons3BaT Kpoc-BepcuuTe, TbM Kato kommioTpute IBM ca 16 6utoBM M umar
3HauYMTENHO NoBeyve NameT u no-ronsamo 6bvpsopericteme ot "lMbnanH" (kKpoc-komnunatopsbT
pabotn ot 6 go 10 nbTH No-6bp30 Ha IBM PC /XT).

leHepMpaHUIT OT KPOC-KOMMMNATopa Kop, He ce OTNMYaBa MO HMULLO OT TO3M,
reHepupaH OT OCHOBHMS KOMMMUNATOP, M MOXE Aa Ce M3MbIHABA HA MMKPOKOMMIOTHPA
"Mbnpyun”. CbwoTo ce oTHacs U po bubnmoTtekaps U onTMmuUsaTopa.
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12. UniPascal B petamnnu

B Tasu rnaBa ce npepocTtaBs MHpopmaums 3a peanmsaumata Ha UniPascal Ha
mukpokommotbpa “MMenagmuH 601 /601A /601 M”. Ta e npepHasHavyeHa 3a HanpepHanu
nporpamucti. Tyk we 6baaTt pasrnefaHu BBbMNPOCKM KAaTo pasnpepeneHue Ha MnameTta,
MaHUMyNMpaHe ¢ AMHaMMYHaTa NaMeT, BbTPELLHOTO NpeacTaBsHe Ha JaHHMTE, U3BMKBAHE Ha
npouenypu 1 Ap.

UniPascal e peanmaupaH uypes Taka HapeyeHuss CMECEH METOf, Ha Komnunaums M
uHtepnpetaums. Komnunatopst ot UniPascal e nporpama, HamucaHa Ha UniPascal u
Kommunmpalua ot TekcT Ha UniPascal po ncespokop, (HapeueH Y kopg). Cnep komnunaups To3m
Y Kop, ce uHTepnpeTHpa oT MHTepnpeTaTop. To3u meTop no3sonsea (npu aobpe nogbpaH
NCeBOOKOM,) Aa Ce reHepMpa CPABHUTENHO KOMMAKTEH KOA, 3a PasfiMKa OT MALUMHHMA KOA.
OCHOBHMSAT M Hal-BaXK€H HEQOCTaTbK € MO-MankaTa CKOPOCT Ha U3MbIIHEHWE B CPaBHEHWe C
MaLUMHHUS KOJ,, HO TO3M HEAOCTaTbK Ce€ KOMMEHCHMPA OT KOMMAKTHOCTTa Ha NceBRo-Koaa,
KOETO € BaXHO 3a KOMMIOTPU C Manbk obem onepaTtneHa namer.

12.1. PasnpepeneHMe Ha NnameTtTta

Mukponpouecopbt CM 601 (MC6800) e 8-6utos c 64 kunobaritoBo apgpecHo
npoctpaHcteo. KomntotbpsT Mbngun 601 /601A /601M uma 64 kunobanta onepatuBHa
namMeT 1 Bb3MOXHOCT 3a aobaesHe no 64K ROM (noctosiHHa nameT, MameT CaMo 3a YeTeHe).
ToBa o3HauaBa, Ye obLLO NameTTa Ha KOMMIOTbPa MoXe da gocturHe 128 kunobariirta (3a
nogpobHoctn Bk onmcanueto Ha UniBIOS). UntepnpetatopbT Ha Y koA ce Hamupa B
noctosHHata namet. O6nactta ¢ agpecn ot $0100 go $C000 e Ha pasnonokeHue Ha
notpeburens. ToBa 03Ha4aBa, Ye MaKCMMamHMAT obemM NameT, KOMTO efHa Nporpama Moxe
[a usnonsea, e 48 kunobanra.

Hal-obo nameTTa Ha KOMMNOTBPA MO Bpeme Ha paboTa Ha nporpama Ha UniPascal
U3rnekaa Taka:

BIOS u TekcToB ekpaH $F000
OnepartneHa nameT (cuctemHa) $EO00
8 6aHkn ot no 8K ROM Bcsika u 8K RAM
(M3non3BaHK 3a CUCTEMHU HYXKAM) $C000
[MameT, M3nonseaHa oT ApPYru Nporpamm $27277
MameT 3a AMHAMMUHMTE MPOMEHIUBU $RRRR
Crek Ha npouecopa CM 601 (MC 6800) SP

ceobopgHa namer

- $PPPP
AOKarnH1 NpoOMEHNMBK Ha NPOLLERYPUTE U
rnobanHu NPOMEHNMBM Ha Nporpamara SYYYY
Y kop, Ha nporpamara Ha UniPascal $XXXX
PesepsupaHo ot gpyra nporpama
npoctpaHcteo (.cmd nnm .pgm) $0100

Hynesa ctpanuua ($0000..$00FF) $0000
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Mpepou ctaptupaHeTo Ha nporpama Ha UniPascal usnata namer ot $XXXX go SP
(yxasatens Ha cTeka) e 6una csobopgHa M, ocseH ToBa, agpecute $RRRR u $ZZZ7 ca
cbBnaganm (T.e. He € MMaro OTAENEHN AMHAMMYHU MPOMEHNMBM 3a Nporpamara). ObnacTra
mexpy agpecute $0100 1 $XXXX e 3aeTa oT HaKos .pgm unm .cmd Nporpama, oT KosTo e
6una akTmBMpaHa nporpama Ha UniPascal. O6ukHoBeHO TakaBa nporpama Hama (nporpamara
ce ctrapTtmpa, 6e3 na e akTMBHa gpyra nporpama) u 3atosa $XXXX = $0100.

MameTtta Mexay agpecu $ZZZZ v $C000 e nameT, 3aeTa OT PE3MAEHTHU NPOrPamu
unu ot cuctemuute nporpamu. O6uKHOBEHO ToBa € obracTt OoT nameTta C rofnemMmHa oT
nopsabKka Ha 2-3 kunobakra. ToBa 03Ha4aBa, Ye BCbLUHOCT B NoBe4yeTo cryyan cesobopgHarta
namet e okono 45-46 kunobanta.

Cnep akTuBupaHe Ha nporpamara Ha UniPascal HennusaT kog (Y kop) ce 3apexpa ot
nbpeus ceobopeH agpec - $XXXX. Cnep ToBa ce OTAENns MACTO 3a BCUUKM rnobanHu
NPOMEHIMBU Ha Mporpamarta. AKo Ts M3MNonN3Ba MOAYIM, Tasum onepaLms ce NOBTAPS 3@ BCEKM
U3non3BaH Moayn.

Mpw aKTMBMpaHe Ha BCsiKa Npoueaypa, ot nmbpeus ceobopeH agpec - $YYYY ce otpens
MSICTO 3@ HeWHuTe noKanHu npomeHnmeu. Crniep NpuKNOYBAaHE Ha HEMHOTO M3MbIHEHME
3aeTara naMer 3a fIoKarnHuTe NPoMeHnnBM ce oceoborxkpaasa. MNMapameTpure Ha NpouepypuTe
ce npepaBaT Mpe3 CUCTEMHUS CTeK. AKO npouepypata € OBbprenHa, TO OCBEH 3a
NPOMEHNMBUTE CE OTAENSA MACTO M 3@ HEMHUSA Kop, (KOMTO Ce NPOYMTA OT BBHLUHMS HOCUTEN -
ouckerta). Cnep 3aBbpLUBaHE Ha M3MbIHEHUETO M ce ocBoboxKpaaBsa u obnacTra, 3aemaHa ot
KoAa Ha npouepypara.

MameT 3a gUHaAMMYHUTE MPOMEHNMBU CE€ 3aeMa M 0cBOBOXKaaBa Ypes CTaHAapTHUTE
npekbceanua Ha BIOS (int $2a u int $2b). Ypes BIOS necHo ce peanusupa mexaHM3MbT Ha
ocBoboxpaBaHe Ha nameTt, 6asmpaH Ha metopa MARK - RELEASE. lMonyuunure ce B
crepcTBMeE Ha M3Mon3BaHe Ha cTaHpapTHaTa npouepypa DISPOSE (FREEMEMWORDS) pynku
ce obpaboTeaTt otaenHo. Te ce opraHM3upaT Ha CBbP3aH CNMCBHK, KaTo NP1 3asBKa 3a Namer
ce paBa Hal-marnkaTa NoaxopsLa 3a Lenta Aynka M e[Ba ako HsIMa TaKaBa ce NPaBu 3asBKa
kbm BIOS. Mpu ocsoboxpasaHe Ha namet ypes DISPOSE/FREEMEMWORDS ce nosssBa
csobopHa pynka B pHamuyHaTta namet. CeobopgHaTa aynka ce obeguHsBa cbc cbcegHaTta 1,
aKo MMa TaKaBa, M1 Ce BKIOYBA B CMMCBbKA Ha cBobopgHuTe Aynku. AKO AynKaTa e Ha Bbpxa
Ha OMHaMMYHaTa NameT, TO Ta ce ocBoboxpasa ypes ocHoeHus BIOS. Taka peanusuparm
pBata Metopa 3a ocsoboxpaeaHe Ha namet (DISPOSE/FREEMEMWORDS v MARK-RE-
LEASE) morat pa 6bpat usnonssaHm cbBMecTHO. EguHCTBEHaTA HENPUATHOCT, KOSTO MOXKE
pa ce nonyuu, e npu nsnonssaHeto Ha RELEASE pa He 6bae ocBobopeHa nameTTa, 3aeTa B
HAKOS OT Aynkute. 3a Aa HAMa Takbs Npobnem, npouepypata MARK Tpsbea pa ce usnonsea
CaMoO, aKo He e HacTbnMna parmeHTauus Ha AuMHamuuyHata namet. B Takbe cnyuvan
usnonsyBaHeto Ha RELEASE wie Bb3cTaHOBM CbCTOSHMETO Ha AMHAMMYHATa MameT TaKoBa,
KaKBoTO € 6uno npu nanonssaHeto Ha MARK.

CeobopgHaTa nameT ce HaMMpa MeXay yKkasatens Ha cteka (SP) v kpas Ha nokanHute
npomennmen ($PPPP). Mpu 3aemaHe Ha nameT 3a OMHAMMYHM MPOMEHMMBM CTEKBT Ce
npemecTsa Hagony (Hamansea), a Npu akTMBMpPaHe Ha npoueaypa agpecsbT $PPPP HapacTsa.
KoraTto Te ce cpeLyHaT HacTbMBa rPELLUKa - NPEenb/BaHe Ha NaMeTTa.

Msnon3BsaHe Ha Hynesarta CTpaHu1ua

HynesaTa cTpaHuua Ha MukpokommoTbpa "TTengmuH 601 /601A /601 M” e Tazm vacTt
OT NameTTa, ummnTo ctaplum 6ant ot agpeca e $00, 1.e. ot $0000 go $00FF. Ot Hes obnacTTa
ot $0000 po $007F e pesepsupaHa 3a onepaumoHHata cuctema (UniDOS u BIOS). Or
ocTaHanata 4acT mHTepnpertatopbT Ha Y Kopg usnonssa obnactra ot $0080 po $00DF.
Ocrananara 4act ($00E0..$00FF) He ce u3nonsea ot uHTepnpetatopa. O6nactta ot $00B0
no $00DF ce u3nonsea ot MHTepnpeTaTopa Kato pabotHa obnacT u Bue cbLio moxere aa s
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M3nonseate KaTo TakaBa B nognporpamute cu Ha acembnep. Ho cnep BpbuiaHe B
MHTEPNPETaTOPa CbAbPIKAHMETO M MOXKE A3 CE MPOMEHM.

Ta6J'IVILLa Ha pa3npegeneHneTo Ha Hyneesata CTpaH1ua

e $0000..$007f - pesepsupana 3a BIOS, UniBIOS u UniDOS;

» $0080..$00af - pezepeupaHa 3a nHTepnpertatopa Ha Y kop. He Tpsbea pa 6bae
NPOMeHsHa No Bpeme Ha pabota Ha nporpama Ha UniPascal;

e $00b0..$00df - paboTHa nameT 3a MHTepnpeTaTopa Ha Y koa. Moxxe pa 6bae
usnonsesaHa 3a paboTHa u B nognporpammn Ha acembnep;

* $00e0..500ff - He ce n3non3ea oT uHTepnpeTaTtopa Ha Y Kog.

12.2. BbTpeluHo npeAcTaBsHe Ha fJaHHUTE

BbB BCMUKM Cnydam NPOCTUTE NPOMEHIIMBM (TE€3M KOMTO HE Ca eNeMEHTM Ha MAcKB Unu
3anuc) ce pasnonaraTt Ha rpaHMua Ha ayma (2 6akTa) U ca c ronemmuHa, KpaTtHa Ha 16 6uta,
HEe3aBMCMMO OT TOBA KONKO BuTa ca Heobxoaymu 3a NPEeACcTaBAHETO M. TOBA NPABMMO BaXKM M
3@ eneMeHTUTE Ha MAacHMBM MMM 3arnMCH, KaTO M3KIMIOYEHWe Cce MNpPaBu CamMo MpH
HernocpeACcTBEHO yKa3BaHe Ha nakeTupaHe (HM30BeTe ca MaKeTUpPaHH No NPembriYaBaHe).

12.2.1. HenakeTMpaH1 NPOMEHNMBH

Mpu npepcTaBsHETO Ha MPOMEHMMBM OT MPOCT TuM mnagwmst 6ant B aymara
npeaxoXaa crapwms, Bbhpekn 4e Ha Tos3m npouecop (CM 601) toBa e obpaTtHo.
M3knroyeHne nNpaBaT NPOMEHNMBMTE OT THIM yKasaTen, KOMTO ce NPepcTaBsT B HOPMarHus 3a
npouecopa Bug, (CTapLUM-MnaaLm).

3a npomeHnmMBuTe, 3a KOMTO Ca JOCTaTbYHK He NoBeye oT 8 BuTa, ce usnonsear uenure
16 6uta. ToBa 03Ha4aBa, 4Ye NpocTa NPomeHnmea, obsiseHa ot tmn shortint, byte ..., BcbwHocT
3aema gBa 6anta u ce MHTEpNpeTHpa KaTto npomeHnmea ot tmn integer, word, ... Ako e
BKIOUEHa npoBepkaTta 3a rpaHuum {$R+}, T8 ce usebplia kakTo TpsbBa M TOBa, uYe ce
usnonseatr 16 6uta e 'mpospayHo’ 3a nporpammucta. Ho ako ce u3nonssat HsKOM OT
cneumanHute npouenypum, kato Hanpumep MOVE, BLOCKREAD, FILLCHAR, ... Tpsi6sa pa
ce BHMMaBa ctaplumaTt 6ant ga e suHarn 0 (unu $FF npu otpuuatenHa ctoiHoct). Hanpumep:

function GetByte(var f: file): byte;

var b: byte;
begin
b: = 0; { nymupane Ha crapims OaiT }
Bl ockRead(f, b, 1);
Cet Byt e: = b;

end { CetByte };

nmm
function GetByte(var f: file): byte;
var b: byte;
begin

Bl ockRead(f, b, 1);
Get Byte: = b and $ff; { Bpbuiame camo mnamust 6aiit }
end { CetByte };

AKO e u3KnroYeHa npoBepKaTa Ha rpaHULMTE, MNPM AaBAaHETO HA CTOMHOCT ChLLLO MOXKe
[a Ce MoMny4u MO-rofsiMa CTOMHOCT, OTKOMKOTO pa3peluaBa Tvna (aKo e BKMouyeHa, Lwie
nonyuMTe rpeLuKa no BpeMe Ha M3MbrHeHue). M3non3eaHeTo Ha CTaHAAPTHUTE NPoLEeaypH
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READ 1 READLN ot TeKcTOB gpaiin He MOCTaBsAT TakuMBa Npobnemu, T.e. ctapumsat 6anT we
6bae TakbB, KAKBBTO € HEObXOoaMM.

MpomeHnremu ot M36porm Tmn

MpomeHnmeuTe OT M3BPOMM TN Ce MPEACTaBAT KaTo LLENOYMCNIEHN MPOMEHNMBU C
rpanmum 0..N-1, kbaeto N e 6posiT Ha KOHCTaHTMTE OT M3BpPOMMMUS THN.

Aormyecku NPOMEHNUBU

KakTo Beue Helue kKasaHo, NOrMYECKMAT TMM MOXe POPMAnHO Aa ce pasrnexapa Kato
n3bpoum THn, aeduHMpaH TaKa:

BOOLEAN = (FALSE, TRUE);

a ToBa o3Ha4aBa, Ye 0 npepcrass FALSE, a 1 - TRUE.

Ll,eJ'IO‘-IMCJ'IeHM NPOMEHINNBU

Mpomennueute ot TMN Longint ce npepcrassaT ypes yetmpu Hanta. Mbpeust Gant e
mnagwm, cnepsawmat 6anT e crnepgaly, No CTAPLUMHCTBO M nocnegHusT (4eTBbpTh) BanT e
cTapLum.

Ocrananute yenoumcnenn tunose INTEGER, CARDINAL v texHuTe noggmanasoHu ce
npeacraesT Ypes asa 6anTa - MbPBO MNAQLWMAT cref Hero cTapLumaT. Yucnarta cbc 3HaK npu
LLeNIoYMCIIEHUTE TUMOBE Ce NPE[CTaBAT B AOMbIHUTENEH KOA,.

Mpomennmen ot Tuin CHAR

NMpomennueute ot ™vn CHAR ce npepcrtaesaT cbc ctomHoctn ot 0 po 255, karo
CTOMHOCTTa UM CbOTBETCTBYBA Ha paswwmpenns ASCIl kogp.

PeanHu npomernmeu

AanHute ot Tmn REAL 3aemar uetnpu 6arita n npepcrassHeTo um cboTteeTcTea Ha IEEE
cTaHpapTa. Tbi KaTo e Bb3npueTta obpartHa Hapenba Ha banToBeTe, TO U TYK NPEACTABAHETO
e c obpareH nopsaabk Ha BarToBeTe. 3HaKbT ce pasnonara B 6ut 7 Ha ctapwms 6ant (3),
eKCnoHeHTaTa ce pasnonara B 6utose 6 - 0 Ha 6anT 3 1 B 61T 7 Ha BanT 2, a MaHTHCaTa 3aema
OCTaHanoTo MPOCTPAHCTBO Ha 6anT 2 1 bantose 1 1 0.

Heka c e o3HauMm nopsapbka (exponent), ¢ m - maHTucaTa (mantissa) u cbce S - 3HaKa

(sign). Toraea ctonHocTTa (value) e:
(1):  if0 < e < 255 then value = (-1 )S*Z(e'127)*(1 .m);

(2):  if (e = 0) and (m = 0) then value = (-1)**0 = 0;

(3):  if (e = 0) and (m <> 0) then value = (-1)**27'2%*(0.m);

(4):  if (e = 255) and (m = 0) then value = (-1)**infinite;

(5):  if (e = 255) and (m <> 0) then value is a NaN (Not A Number);

UniPascal He nopgabpi«a:
* peHopMmanusmpanute ctomHoctH (3). MNonyyasa ce 0.0;
* npepcrTassHeTo Ha H6eskpaiHocT (4). MNonyyaBa ce npenbneaxe;
* HeBanugHute ctonHocTh (5). Henpepckasyem pesynrar.
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12.2.2. NakeTHMpaH1 NPOMEHNMBH

B UniPascal naketMpaHeTo oka3sBa CbLLECTBEHO BMMSHME HA MPEACTABSHETO Ha
NPOMEHNMBUTE, MACUBUTE M CTPYKTypuTe. [NakeTupaHe ce npeanprema, camo ako TO € SBHO
YKa3aHO M aKO € Bb3MOXHO.

TunbT T We HapHyame NakeTUPaH, ako € YKa3aHO NaKeTMPaHEeTO MY M OCBEH TOBA, aKo
B HErO MMa MOHe efMH NaKETUPYEM ENEMEHT.

Tuna T Wwe Hapuyame nNakeTUpyem, aKo € U3MbIHEHO €JHO OT CreAHUTE YCIIOBMS:

* Tunbt T e puckperteH TMN (LENOYMCNEeH, NOrMYECKHU, CMMBOMEH, M3BPOUM Mn
[MarNa3soHEeH) M OCBEH TOBA MMHMMArNHATa M MaKCMMmarHaTta My CTOMHOCT fnear
(4 pBeTe egHOBpEMEHHO) B eguH oT aBata uHtepsana [0..255] wnm [-128..127];

* Tunbt T e CTPYKTYpMpaH, KaTo BCUYKM HErOBM €NeMeHTH (aKo € MacuB) Mmu
BCMYKM roneTa (ako e 3anuc) ca naketupaHu u naketmpyemun. OceeH ToBa e
YyKa3aHO NaKkeTMpaHe 3a TO3M TMM, T.€. TOM € M MaKeTUPaH.

Ot Te3u gBe onpepeneHus cnepsa, Ye eiuH TMN MoXXe ga H6bae nakeTupaH, Ho
HenakeTMpyem. HenaketnpyemocTtta ce BbBEXKAa, 3@ fa ce 0BACHM KOM MacuBM MOrat Aa
6baaT NakeTUMpaHM M KoM He M 3a A Ce MOSICHM Ha4MHa Ha nakeTupaHe npu 3anucute. AKO
€eMEHTMTE Ha MaCHB Ca HEMaKeTMPyeMHM, TO YKa3aHMETO 3a nakeTupaHe (Knrovosarta oyMa
PACKED) ce urHopupa. YKasaHMeTo 3a nakeTMpaHe Ce UrHopMpa CbLLO M aKO BCUYKM MoreTa
Ha JafeH 3anMc ca HemakeTMpyemu. 3a HEMaKeTUPYEMMUTE €NEMEHTH Ce OTAENs MSACTO Ha
rpaHMLa Ha AymMa. 3aToBa, aKo Te Ca eNleMEHTH Ha MacKB, TO TOM He e nakeTHpaH. A ako e
rnone OT 3anMc, TO appPechbT MY € M3PAaBHEH Ha rPaHMLa Ha AyMa, ocTaHanuTe noneTa ca
NaKeTMPaHW, aKo Ca MaKeTMPYyeMM.

MNpumepm:
packed array [0..5] of char;

€ NakeTUpaH M NaKkeTUPyem MacmB;
packed array [0..5] of integer;

€ HenakeTMpaH MacumB;
packed record x, y: shortcard; end;

e naketTMpyem (M NnakeTmMpaH) 3anuc, T.e. MOXe Aa Ce U3MOon3Ba KaTo
€NeMeHT Ha NakeTupaH macus (Mnu 3anuc);

packed record x, y: shortcard; i: integer; end;

€ NnakeTMpaH HO HEMaKeTUPYEM 3armc, T.€. aKO CE U3MOMN3Ba KaTo eNeMeHT
Ha macue, To ykaseaHeTo Ha PACKED we 6bae urHopupaHo 3a macumea.

OcBeH TOBa NaKeTMPYEeMOCTTa OKa3Ba CbLLLECTBEHO BIIMSIHME HA HAYMHA, MO KOMTO ce
nakeTupar 3anmcu. [akeTMpyemuTe nonerta Ha 3anmMc MOraT Aa 3arno4BaT Ha rpaHuLLa Ha 6anT,
AOKaTo HenakeTMpyemuTe rnoneTta ca U3pPaBHEHWU Ha rPaHMLA Ha AyMa.

Mo-pony ce paBa NpepcTaBAHETO Ha CTaHOAPTHMTE TMINOBE NPU NaKeTUpPaHe.

N36pomm T1n

CTOMHOCTMTE Ha KOHCTAHTUTE OT M3BPOMM TMM Ce MPEACTaBAT KaTo LEenu Yucna B
pmanasoHa 0..N-1, kbpeto N e 6posiT Ha KOHCTaHTMTE OT m3bpommus Tmn. OBuKHOBEHO
NpencTaBsHETO 3aema egmH 6anT U B TaKbB Crydan € MakeTMpyemo, TbM KaTo BposT Ha
KOHCTaHTMTE psaKo e no-ronsm ot 256.
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Aorvyecku tvn

T KaTo e HeobxoamMmo npepcTassHe Ha cTomHocTuTe O M 1, TO e gocTaTbyeH camo
eamH 6UT, HO ce n3nonsea egmH 6anT. TUNBLT € NaKkeTUpyeMm.

Llenouvcnen tin

AKO MMHMManHaTa 1 MaKCMManHaTa CTOMHOCT Ca B rpaHuuMTe:
* 0..255 ce npepcrasar ¢ egmH 6anT (6€33HaKoBO). TMNBT € NaKeTMPYEM;
* -128..127 ce npepctaBar cbwo ¢ eauH 6ant (cbc 3Hak). CrokHoCTM ce
NPEeACTaBsAT B JOMbIHUTENEH KOA. TUMBT € NakeTUpyeMm;
* BbB BCUYKM OCTaHanM Cry4an ca HenakeTupyemm.

Tunosete CHAR 1 BYTE

Tes3un TMNoBe ca NaKeTUPyemMH U Ce M3MOon3Ba CaMo eanH 6ant.

PeaneH tvn

PeanHust TMn e HenakeTUpyeMm.

CranpapteH in STRING

To3u TMN e BUHArK NakeTMpaH, HO HernakeTMpyem. 3a Hero ce oTaens obnact ot namer
c pasmep N + 1 6anta, kbgeto N € KOHCTaHTaTa, yKasaHa B Aeknapaumsata. Tbi KaTo TMNbT
€ HenakeTMpyem, TO BMHArM ce rMpegrnpuema M3pPaBHsSBAHE HA rPaHMLA Ha Agyma M
crepoBaTtenHo npomeHnuen ot Tmn string[7] u string[6] we 3aemar egHaKBO KonM4ecTBo
namer.

MbpeuaT 6anT (CbOTBETCTBYBALL, HAa HYNEBUS ENEMEHT) € Ob/MKMHATA Ha TEKyLLaTa
CTOMHOCT Ha Hu3a. AKO ObMKMHATA, € MO-Manka OT MAaKCMMarnHaTa AbfXKMHA Ha Hu3a,
usnonseat ce camo nbpeute K+1 6baiita ot npepcrassHeto (K - Tekywiata AbMKMHA).
Hanpumep 'Test’ uma npepctaesaHe: $04, $54, $65, $73, $74.

12.3. Bpb3Ka c nognporpamM Ha acembnep

Bpb3ka mexpy nporpama Ha UniPascal u nognporpama Ha acembniep (maLumHeH kopg,)
ce peanusmpa camo 4pes napameTpute. Te ce npepaBaT npes CTeKa, KaTo ce HamMMparT B
obpareH pepn Ha 06sBSABAHETO CH, T.€. Ha BbpPXa Ha CTEKA Ce€ HamMupa NOoCnNeaHUIT NnapameTsbp,
nog Hero e npepgnocnegHusT U T.H. B MoMmeHTa Ha akTuBM3MpaHe Ha acembrepckarta
noAanporpama Ha Bbpxa Ha cTeka (Hap napameTpuTe) ce Hamupa M afpechT Ha BpbLLaHe
(return address).

3a pa Moxke uHTepnpeTtatopbT Ha Y Kopd, aa pasnuyasa acembnepckuTe nognporpamu
oT Te3n Ha Y Kopf, HeobxoaMMo e BCsiKka MoAnporpama Ha MallMHEH KOf, Aa 3aro4sa C ABa
6ariTa CbabpIKaLM Hyna.

Mopnporpamarta e gnbXKHa ga 'mM3BagM’ OT CTeKa BCMYUKM MapamMeTpM, KOMTO M ce
nogaear. BpbLiaHeTo KbM MHTepripeTatopa Ha Y Kof Moxke ga 6bae u3BbpLUEHO MO ABa
HauMHa: KaTo Ce M3Mon3Ba agpeca 3a BPbLLaHe, HaMMpPaLL, Ce B CTEeKa; KaTo ce Hanpasu
npexop Kbm agpec $BEFE (abcontoteH agpec). Ako ce usnonsea npexog, Heobxogumo e aa
6bae M3BadeH OT CTEKA afpechT Ha BPbLLGHe.

AKo nognporpamara e pyHKkums, Ts TpsbBa fa BbpHE Ha Bbpxa Ha CTeKa pes3ynrara
cu. PesynrtatsbT Ha doyHKumsTa TpsibBa ga e cbobpaseH ¢ NpencTaBsHETO HA JaHHUTE, KOETO
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nsnonsea UniPascal, T.e. Tpsbea pa 6bae c Hapepnba Ha HarToBeTe mnagLum-ctapLum (Ha Bbpxa
Ha CTeKa e MNafLMsT, a Nog Hero crtapLumsaT 6anT), oceBeH ako ce BpbLia ykasarten. OceeH
TOBa pa3MepbT Ha pe3ynTarta Tpsbea ga 6bae KpaTeH Ha Ayma, T.e. ako ce Bpblia 6ant
TpsibBa na 6bae BbpHaTa gyma cbe crapum 6ant 0 (unu $FF, ako e oTpuuatenHa cTtonHocT).

Bcekn napameTtbp cblLO ce npepaBa cbobpasHO MPEACTaBIHETO HA [aHHUTE B
UniPascal. Har-mnaglumst 6aMT e Ha Bbpxa Ha CTeka, a no-crapwmre banToBe ca nopg, Hero.
HesaBncumo oT TMNa Ha MapameTbpa TOM ce MpefaBa C AbIKMHA, KpaTHa Ha Ayma. Tosa
03Ha4yaBa, Ye aKo ce OYaKBa napameTbp 6alT, To Herosata CTOMHOCT € Ha BbpPXa Ha CTeKa, a
HaMMpPaLLMAT Ce NopA, Hero ctapLum 6anT Ha Aymarta moxke ga 6bae urHopupaH. OcseH ToBa,
BCEKM NapamMeTbp B 3aBUCMMOCT OT THMa M BMAA CU CE NPEAAaBa B CbOTBETCTBUE CbC CNIEAHUTE
npasuna:

AKO napameTbpbT Ce NPeaasa Nno CTOMHOCT (MMM aKo € NapPaMeTbpP-KOHCTaHTa), To:

* BCMYKM MapaMeTpM C ronemuHa Ao ase aymu (4 6anta) ce npepaBaTt AUPEKTHO
B CTEKa;

* 33 BCMYKM OCTaHamu ce npepasa agpec. MopuduLMpPaHETO Ha CTOMHOCTTa €
HeXenaTternHo.

Ako napamMeTbpbT ce npegasa no agpec (VAR napametpu), To Ha Bbpxa Ha CTeKa ce
npenaBa afpechbT Ha NapameTbpa.
MapameTtpute ot TMnN STRING ce npepasaT no cneumaneH HaumH:

* VAR napametpu ot tun STRING 6e3 onmcarten 3a AbmKMHA ce npepaBar no
CnepHMs HauYMH: B CTEKA Ce MPefaBa appechbT Ha MPOMEHNMBATA U Cref, Hero
(T.e. oTrope - Ha Bbpxa Ha CTeKa) ce HaMMpa CrneLMpUKaTOPBLT 3a Ab/MKMHA HA
daktnyeckus napametbp. lMpumep: procedure MyASM(var s: string); ce
aKTMBMpa Ype3 onepatopa MyASM(sss); kbaeTo var sss: string[77]; Toraea B
CTeKa Hap, appeca Ha NMPOMEHNMBATA CE€ HaMMPa AYMa CbC CbAbpKaHue 77;

* VAR napametpu ot tmn STRING ¢ onmcaten 3a gbmkuHa, ce npepaeaTt no
HOpMarnHus (KakTo 3a Apyrure TUNOBE) HauMH;

* CONST napametpu ot ™mn STRING (cbc unm 6e3 onmcaten 3a gbmxuHa). 3a
TE€3U NnapameTpu ce NpepaBa apgpechbT Ha napameTbpa. AKO (PaKTMHECKMST
napametbp e otr TMn CHAR, KomnmMnatopbT € reHepupan Kof 3a faBaHe Ha
CTOMHOCTTa Ha BbTpewHa npomeHnmea ot tmn STRING[1], Taka ue pa 6bpe
npepapeH agpec Ha npomeHnuea ot TMn STRING, a He ot Tun CHAR;

* TMapametpu-3Hauyenms ot STRING (cbc unu 6e3 onmcaten 3a AbmKMHA) ce
npepasat, kakto CONST napametpute, T.e. npepaea ce agpeca MM. AKO
dakTHieckuaT napameTtsp e ot TMn CHAR ce npepaBa cbabpIKaHMETO MY KaTo
appec (T.e. MbPBO CTapLUMs NOCMe MNAALLIMs), YUMTO Mnapwm 6anT e HerHusT
ASCIl kop, a ctapwmsat 6ant e 0. Appecute, umnTo NbpBM BalT e Hyna, ca
afpecH Ha KNeTKM OT HyneBaTa CTPaHMLa, a TS HE Ce M3MOoN3Ba 3a pasnonaraHe
Ha NPOMEHNMBM B Hesl. [1o TO3M HauKH, aKo BaLLaTa NPoLEeaypa Nony4u HopMarneH
appec, TS MOXe CMOKOMHO Aa ro obpaboTH, a ako nonyun agpec, YMHTO CTAPLLM
6ant e 0, To ToBa 0O3HauyaBa, Ye e 6un nNpepaseH PaKTMUECKM NMapameTbp OT
n CHAR 1 cTonMHocTTa My ce Hamupa B mnaguums 6ant. Bue BuHaru Tpsbea ga
npegnonarate, 4e napameTbpbT Moxe aa 6bge or ™vn CHAR. Ako Bu e
HeyaobHo aa obpaboTearte TakmBa napameTpu, onmwete ri kato CONST, Torasa
nognporpamara Bu Ha aceMbnep Lue ce onpocTi 3a CMETKa Ha yBenn4yaBaHe Ha
Kopa, reHepupaH 3a UniPascal nporpamara (c 3 6avita Ha Bceku npepaneH
dakTmueckun napametsvp ot tun CHAR).
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12.4. U3non3BaHe Ha eTukeTta EXIT

Cneumndonunmsat 3a UniPascal etuket EXIT ce nosBsBa B CMHTaKTMYHOTO OMMCaHWE Ha
6noK, KakTo cnepga:

Bl ock= [ Decl arati ons]
' begi n'
Statenent{';"' Statenent}|
exit' '
Statenment{';' Statenent}]
"end'.

M3nbnHeHneTo Ha cTaHpapTHaTta npoueaypa RETURN wnm EXIT (npouepypata EXIT, a
He eTukeTa) B TAno Ha 6nok, B KoiTo HaMa etuket EXIT, npepusemkeBa npuHypmTenHo
3aBbpLUBaHe Ha paboTara Ha 6rnoka, T.e. ynpaeneHMETo ce NPeAaBa Ha Kpas Ha brnoka.

Hannuneto Ha etmket EXIT B TAnoTo Ha 6rnoka M3MeHsi CEMaHTUKAaTa Ha CTaHJAPTHUTE
npouenypu EXIT u RETURN. Torasa Te npepaBat ynpasneHueto Ha etuketupanms ¢ EXIT
onepartop ot To3u 6nok. MNMpouepypute RETURN u EXIT, nosessawm ce cnep, etmketa EXIT,
umart obukHoBeHaTa cm cemaHTka. Onepatopute, Hamupaly ce cnepd etmketa EXIT go kpas
Ha 6noka, M3NbNHABAT PYHKLMA Ha 3aBbPLUBALLA YacT Ha To3n 6rnok. Tesu onepaTtopu ce
U3MBNHABAT BUHArM Npeam usnusaHe oT CboTBeTHaTa npoleaypa.

B cnyyaute, korato etmketnbT EXIT ce Hammpa B MHMUManM3mpaLL,aTa 4acT Ha Moayn,
TOM MMa ManKo Mo-pasfnMyHo, HO 6nM3ko Ao ToBa 3HauyeHue (BMXK OMMCAHMETO Ha
peanusaumoHHaTa YacT Ha moayn). MNMpumep 3a U3non3eaHETO My B MOAYN € AAAEH B MOAYNA
STACK, HamupaLL, ce Ha aucTpmbyTUBHATA AMCKeTa.

12.5. OBbpneiH1 NnpoueaypH

Osbpnei Ha npouepypute ce peanmsupa 6e3 HMKaKBM JonbrHUTENHW (OCBEH
yKassaHeTo Ha kntodoBata gyma SEGMENT) pevicteus oT cTpaHa Ha nporpamwucra.
M3nonseaHeTo Ha OBBbPNENHM NPOLLEAYPH CE Harara, ako NameTTa Ha KOMMIOTBbPA He [OCTMra
na nobepe egHOBPEMEHHO KOAA M faHHUTE Ha Nporpamara.

Osbpneinute npouepypm B UniPascal ce 3apexxpat B nameTTa Ha MMKPOKOMMIOTHPA,
korato ce aktuBmpaT. KoabT Ha npouepyparta octaBa B NameTTa, JOKAaTo npoueayparta e
aKTMBHA MNMM [OKATO € aKTMBHA aKTMBMpaHa oT Hes npoueaypa. Cnep 3aBbpluBaHe Ha
paboTtata nameTTa, 3aeTa oT TaX, ce ocBoborkpasa (nameTTa 3aeTa 3a Kof, Ha Npoueaypara
ce ocBoboxpaea). [pu HOBO aKTMBMpPaHE MpoLLeaypaTa ce 3apexaa OTHOBO.

3a pa MoXe BbB BCEKM MOMEHT pa b6bae 3apegeHa oBbprekHa npouenypa,
HeobxogMmMo e palnbT ¢ Kopa Ha nporpamarta (Mnu Mopyna) ga octaHe OTBOPEH, A0KAaTo
nporpamara e aktmBHa. OcTaBsHETO Ha OTBOPEH pain AaBa CNeAHUTE OTPAXKEHMSI BBPXY
paboTarta Ha onepaLMoHHaTa CUCTEMA:

* 6posT Ha dparrnosete, KOMTO Morat ga 6bpaT OTBOPEHM E€OHOBPEMEHHO OT
nporpamara, ce Hamansea ¢ 1 3a Bceku paln cbabpIKaLl, KOA, Ha OBBbPIENHM
npouenypM;

* [McKeTaTta, BbpPXy KOSTO € OTBOpeH daina, He Tpsibsa pa ce u3Baxpa oT
PNonMaMCKOBOTO YCTPOMCTBO, OCBEH aKO MMAaTe CamoO €OHO M M3nornseaTte
Bb3MOXHocTTa Ha UniDOS pa paboti ¢ gBe norMyeckn yCTponcTea BbpXy €QHO
dmanyecko. B TakbB cnyyai He TpsibBa Aa cMeHsTe AMcKeTaTa, KoSTO NocTaBssTe
3a yctponctso A: unm B: (1.e. TpsbeBa pa nonsearte egHa M Cblua gMCKeTa 3a
CbOTBETHMTE YCTPOMCTBA). 3amsHa Ha AMCKETa, BbPXY KOSTO MMa OTBOPEHM
dannoBe, MoOXe Aa AOBEAE OO YHULLLOXKABaHe Ha MHpopmaLumsaTa BbPXY ApYyraTta
AMCKeTa u/unm 1 Bbpxy ABeTe.
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Mpu cebp3BaHETO Ha NOANPOrpamm Ha acembnep Kbm OBbpPNENHHH NpoLenypu Tpsbea
[a Ce BHMMAaBa [a He ce CBbP3BaT NoAanporpamm, KOUTO 3anucBaT CTOMHOCTH, TPABBaLLM MM
npv NOBTOPHO M3BMKBaHe. [lognporpamara moxe ga 6bae usxebpneHa 1 no-KbCHO 3apeaeHa
OTHOBO B MameTTa, TOraBa CbXpPaHEHUTE CTOMHOCTH LWe 6baat 3arybenu, 1.e. Te we 6baar B
HayanHOTO CM CbCTOSIHME, 3anucaHo oOT acembnepa. Hanpumep, Heka cme Hanucamu
nognporpama Ha acembriep, KosiTo nonbnBa HsKkakbe Oydep, 3a ga ro otnedyara Ha
eKpaHa /npuHTepa MM 3a ga ro 3anuwe Bbe dann. T usnpalwa cbabpKaHueTo Ha Bydepa
Nno peanHoTo MYy npegHa3sHadeHue, enBa cref, Kato TOM Ce HanbfHWM MM ako 6bpe
NPeaM3BMKaHO SIBHO 3anmcBaHe Ha 6ydepa.

; procedure SendChar(ch: char);

SendChar ent ; MOANPOrpaMUTE HA aceMOJIep, KOUTO 11e ObaaT
dw 0 ; cbp3Banu ¢ UniPascal, 3anousar c 0.
ins
ins ; UI3XBBPJISIHE aJjpeca 3a BpbIlaHe B MHTEPIPETATOPA
pula ; U3BAXKIAHE CTOMHOCTTA HA MapaMeThpa
ins ; 1 ITHOPUPAHE Ha CTapIus My OaiT
ldx buff_ptr ;3ammcBane Ha cumBoJa B Oydepa
staa x,0
inx
stx  buff_ptr
cmpa #13 ; CUMBOJIa <cr> Jii €7
beq Sendlt ; aKko 11a, popcupane usmnpaiiaHeTo Ha 0ydepa
cpx #buff_end ; mben nu e Oydepa?
beq Sendlt ; 1a, 3amucBaHe / u3mnpaiiade / 0opadboTka
jmp $befe ; Bpblane B uHTepnpeTaTopa Ha Y kof (UniPascal)

; procedure SendBuff;

SendBuff ent ; TYK 3a1oy4Ba MoArnporpamMara 3a

dw 0 ; U3Mmpainaxe Ha oydepa

ins

ins
SendIt

ldx #buffer ; Oydepa Moxe J1a e mpa3eH

bra test_x ; 3aTOBa ITHPBO NMPOBEPsIBAME JaJIM HE € TAKbB
loop

; ... 3aTMCBaHe / M3nparaxe / 00paboTBaHe HA €MH CHMBOJI

inx
test_x cpx buff_ptr ; kpas na 0ydepa?

bne loop ; IUKBJI JJOKATO CBBPIINAM

ldx #buffer ; 3a1aBamMe TipaszeH 0ydep

stx  buff_ptr ; (3anmouBane oT Ha4aso)

jmp $befe ; BpbllaHe B uaTepnperaropa Ha Y kox (UniPascal)
buffer ds 1024 ; 1 xunmobait oydep

buff _end

3abenexka: B cuHTakcuca Ha UniCross He cbuiecteyBa gupektuea ENT (1a e
pmpekTmBa 3a UniASM), B HEroBusi CMHTAKCUC Tasu OMPEKTMBA C€ 3aMEHs OT OMPEKTMBATA
public, HanmMcaHa Ha oTaeneH peg,.



12. UniPascal B neTaiimm 77

Te3n acembrnepcku nognporpamm MoraT ga ce CBbpPXKaT C HOPMarnHa NoanNpPorpama.
AKko nognporpamara e oBbprienHa, ToBa He 61Ba aa ce npaeu (TbM KaTo CbAbPMKAHMETO HA
6ydepa we 6bae 3arybeHo), ocBeH ako cTe abConMoTHO CHMIYpPHM, Ye noanporpamara Ha
UniPascal we 3aBbpLum ManbnHeHHeTo cu, camo ako BydepsbT e usnparteH. Hanpumep moxke
[a Hanuwere:

segment procedure sone_proc;
begi n
r epeat
{ ... o0paboTka Ha HsKakBa MHpOPMALHS }
SendChar (ch);
until OK
exit:
SendBuf f;
end { sone_proc };

B KOHKpeTHus criyyalt € Bb3MOXHO Aa nocTtasute acembnepcku nognporpamu B
oBbpnenHa npouenypa. B obums cnyyar ToBa € Bb3MOXHO, CAMO aKo cfief, 3aBbpLUBaHE Ha
pabotarta Ha nognporpamara Ha UniPascal acembnepckute nognporpamm He ce Hy»XpaasT oT
HMKaKBa MeXAMHHA MHopMauus, KosTo bu TpsbBano ga ce cbxpaHu [0 CNegsaloTo MM
aktmempaHe. lNpu cneppawoto cu aKTUBMpaHe aceMbriepckute nognporpamu we 6bvpar
npoyeTtenu (3aegHo c nognporpamara Ha UniPascal) ot gucka u cnepoearenHo we 6baar B
Ha4yanHo cbCTosHMe (BCE egHO, Ye He ca BUnu aKTMBUPAHM HUTO BEOHDBIK).

12.6. MoaynM M TeXHMTE BEpPCHMM

Mpu M3non3BaHeTO HAa MOJYNM TAXHATa Peanu3aLMoHHa YacT e unu noHe 6u Tpsibeano
pa 6boe u3ugno ckputa OoT noTpebutenute mMopynu unM nporpamu. AKO TOBa € Taka
(M3nonsBawmTe pafeH Mopyn nNpPorpamuM MNM MOAYNM He npepgnonarat KOHKPeTHa
peanusaumsi U 3aBMCST CaMO OT OMMCATErHaTa 4acT), TO € Bb3MOXHA KOPEHHO Pa3nuyHa
peanusaums Ha onmcanuTe B interface yactta obektH. MNMpekomnunaums Ha peanusaLmoHHaTa
(implementation) yact Ha egMH mopyn He Hanmara NPEKOMMMMAaLMsA Ha MOZYNUTE, KOUTO o
“3nonsear (1 Nopaau TOBa HEMHOTO M3MEHEHHE He Cb3aasa Npobnemn).

Mpekomnunaumsta Ha onucatenHara (interface) wact Ha egH Mogyn BUMHAarW M3MCKBa
NPEKOMMUIMPAHE Ha BCUYKM MPOrPaMM U MOLYIM, KOMTO ro M3Mon3eat. ToBa M3MCKBaHE ce
Hanara, TbM KaTo Cref, KaTo Ce CMEHsl ONMMCAHMETO Ha A3AEH MOAYN, TO TOM BEYEe HE € ChLUMS
M Te3M MOAYIIM, KOUTO ro U3nonsear, Tpsbea aa 'Hayyat’ 3a HoBuTe My cBoKcTBa. Hanpumep,
aKko ce pobaBu HOB MapamMeTbp Kbm HKOS MPOLLEAYyPa MIM aKo usnata npouepypa ce
NpemaxHe, TO M3MON3BaLLMAT s MOAYN He 61 MOrbn Aa NPOABIIKM Aa S M3MON3Ba MO CbLUMS
HaumH unu BbObLLE He B1 Morbn Aa U3nonsea Tasu npoueaypa.

lMoHsikora HOBOTO oOMMcCaHWe Ha MOA[YNa CbBMNAAA CbC CTAPOTO M Pas3nMuMsTa ce
uspassear camo B [06aBEHM HOBM BbB3MOMHOCTM (KOHCTaHTHM, TUNOBE, MPOMEHNMBM,
npouenypu unu dyHKumm). B Takbe cnyyai mogynuTte, KOMTO Ca ro M3Mon3sanu B CTapms My
BUA, MOraT Aa MPOABLMKAT Aa o M3MOon3BaT B HOBMS MY B, (HOBaTa Bepcus), Tbi KaTo
OMMCaHMETO Ha CTAPAaTa YacT HE Ce€ € U3MEHMIO M CMEAOBATENHO T € CbBMECTMMA C Hero.
Mpumep: Heka mopyn 3a paboTa C MarHUTHM NEHTH € onMcaH Taka (oT peanusauMoHHaTa YacT
He ce MHTepecyBame):

interface unit Tape;
procedure rewind(No: shortcard);

{- npenaBuBaHe Ha eHTaTA }
procedure write_ TM(tNo: shortcard);
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{- 3anMcBaHe Ha JIEHTOB Mapkep }
procedure write_buff(No: shortcard; const buff; size: natiral);
{ 3amcBane Ha Oydep (buff) ¢ mpxuHa size }
procedure read_buff(No: shortcard; var buff; var size: natural);
{- npounTane ot nenrara Ha 0j0k B buff, nbKUHATA € B size }
end { Tape };

Cnep, kaTto To3n mopyn e 3apaboTun 1 ce M3Mon3Ba OT HAKOMKO MPOrpamMu, YMUTO
U3XOAEH TEKCT MOXE U @ € HEU3BECTEH, aKo Ca MMCaHu OT JPYrM NPOrpPamMuCcTH, MOXe aa
C€ HamnoXx<u Aa ce NnpassT NoMnpaBKM M USMEHEHUS B peanu3aLMoHHaTa YacT Ha Mofayna, 3a aa
ce nopabPMKAT APYr BMA NEHTOBM YCTPOMCTBA. AOKATO M3MEHEHMETO Ce MpPaBu Camo B
peann3aLMoHHaTa 4acT Ha MOAYNa, NPOrpaMMTe KOMTO ro M3Monsear, e paboTar u ¢
npekomnunmpaHata peanusaums. Ho moxke pga ce Hanoxku pobassHeTO Ha HOBa NpoLuenypa,
HanpM“Mep 3a YeTeHe Ha 6ok B obpaTtHa nocoka:

procedure read_back(tape_no: shortcard; var buff; var size: natural);
{- mpounTane ot JeHTaTa Ha OJIOK B 00OpaTHA MOCOKa }

3a TakaBa NnpomsiHa B Moayrna e HeobxogmMma NpomsiHa B HEroeaTta onucaTernHa 4acT.
Ho ako ce cmeHu onmcaHueTo Ha Mogyna, ¢ pobassHeTo Ha Tasu npouenypa, we Tpsbea ga
ce NPEKOMMNUAMPAT BCUMHYKM NPOrpPamM, KOUTO ro m3non3seat (OCBEH aKo crneumarnHo 3apagm
TE3U OT THAX, YUUTO M3XOLEH TEKCT € HEU3BECTEH, CE Ma3u CTapus BAPMAHT M aKO CTapus
BapMaHT MoXe Aa paboTu ¢ HOBMS THM NIEHTOBM YCTPOMCTBA).
B UniPascal e Bb3Mo»HO ga ce 0,obaBsT HOBM Bb3MOXHOCTH (peknapaumm Ha obekTh)
KbM OMMcaTenHaTta 4act Ha moayna (KakTo B gapeHus npumep), 6e3 pa ce npekomnunupar
NporpammuTe, KOMTO BEYE M3MON3BaT TO3M MOAyIN. TOBa Ce NMpPaBu, KaTo Ce YKa)Ke HOMEp Ha
BEpCusiTa HA MOAYyna, orpageHa B ckobu crnep naoeHTUdUKATOpa My B onucaTtenHara 4acTt
(peanm3aupoHHaTa HacT MOXKe fa ce npekomnunmpa 6e3 Toea Aa Hanara NpeKomnMnaums Ha
opyri mogynm). Hanpumep:
interface unit Tape (2);
procedure rewind(tape_no: shortcard);
{- npeHaBUBaHe Ha JIEHTaTa }
procedure write_TM(tape_no: shortcard);
{- 3anMcBaHe Ha JICHTOB Mapkep }
procedure write_buff(tape_no: shortcard; const buff; size: natiral);
{ 3amucBane Ha Oydep (buff) c mbKUHA size }
procedure read_buff(tape_no: shortcard; var buff; var size: natural);
{- mpounTtane ot nenrara Ha 0710k B buff, nbKUHATA € B size }

{=== nobaBeHo BBB Bepcus 2: ===}
procedure read_back(tape_no: shortcard; var buff; var size: natural);
{- mpounTane ot JeHTaTa Ha OJIOK B 00OpaTHA MOCOKa }
end { Tape };

Bcuuku Bepcun Ha JapeH Moayn ca CbBMECTUMM B CTPOrO Bb3XOASLL, PEL, T.€. BEepCHs
2 e cbBMecTMMaA ¢ Bepcus 3, Bepcusi 3 - € 4 U T.H., HO Bepcusi 7 HE € CbBMECTMMA € 6 unu ¢
BEPCHs CbC CbLUMs HOMEp 7, HO KoMMunmpaHa oTHoBo. He e Heobxopnmo HomepaTa Ha
BEpPCMMTE Ha Moayna aa 6baart nocneposarenHu, T.e. cnep sepcus 1 MoxKe aa criepga Bepcus
10, cnep Hes Bepcus 50 1 T.H. KomnmnatopbT He NpoBepsiBa Janu HaMCTMHA HOBaTa BEPCHs €
pearnHo CbBMeCTMMa CbC cTapata. AKo B ropHus npumep npouepypatra READ_BACK 6bpe
onMcaHa NbpBa, MOAynbT We 6bae peanHo (Ha NPaKTMKAa) HECBBMECTMM CbC MpeHaTa cu
BEpCHS.
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AKO HOBaTa BepcHs Ha €AMH MOAYN € KOMMUIMPAaHa KaTo CbBMECTMMA CbC CTaparta,
HO pearHoO € HECbBMECTMMA, TO MPOrpammuTe U MOAYIMTE, KOMMUIMPAHKU CbC CTapaTa BepCHs
LLLe MMAT HeMNpeaCcKasyeMo NoBeaeHHe M LLEe [aBaT HernpeacKkasyemun pesyntatm npu pabora
C HoBaTa Bepcus Ha mopyna.

ABe BEpCMM Ha eguMH MOAYyN Ca peanHo CbBMECTMMM, aKO BCHMYKM HOBM OBeKTH
(KOHCTaHTH, TMNOBE, MPOMEHNMBM, Mpouenypu U dyHKkumu) ca gobaseHu (dpusmueckn B
M3XOQHMS TEKCT) B KPas Ha onucaTtenHata 4acT Ha Mofyrna. AKo NOHe efMH oT obekTture e
noctaseH NPeA nocnejHus ot aedmHUMpaH1Te B cTapaTa Bepcus obeKTH, To HoBaTa Bepcus e
Ha MpPaKTMKa HecbBMecTMMa cbc ctapata. OTHOBO MoOBTapsSIME, Ye KOMMMNATOPBLT He
npoBepsiBa 3a peanHata CbBMECTMMOCT Ha HOBaTa BEpPCUs Ha MOAYyMNa CbC CTapaTa M aKo
HOBaTa HECBBMECTMMA BEPCHS Ce€ M3MON3Ba OT MPOrpamM, KOMMMIMPAHU CbC cTapaTta, To
TAXHOTO NoBefeHVe e HenpeACKa3syeMmo.

N owie Helwo 3a cbBMecTMMOCTTa. AKO HOBaTa BepCUs Ha eiMH Mopyn € pearHo
CbBMECTMMA CbC CTapaTa M € KOMMUIMPAaHa C HOB MO-TOMNsM HOMEpP Ha BepcHsl, TO MPOrpamu,
M3nonssaly craparta Bepcus, uwe paboTar npaBunHo M C HoBaTta Bepcus. [Mporpama,
M3nonseawia Mopfyn, ce CBbp3Ba pearnHo C Hero epaga npu craptupaHeto. [lpu ToBa B
nporpamara e 3arnMcaHo MMEeTO M BEPCHUATa HA MOAYNA, KAKTO M AAaTaTa U 4aca, B KOMTO TO3M
mopyn e 6un komnunupaH. CeBbp3BaHETO Ha NPOrpama C AafeH MOAYM, KOWTO TS U3MOM3Ba,
MOXe [a CTaHe, aKoO MMa MOJYN Mnop, ToBa MMe, Mo, KOeTo nporpamara ro usronsea 1 e
M3MbHEHO €OHO OT CreAHUTE ABE YCnoBus (aKo He € M3MbMAHEHO HUTO €AHO OT ABETE YCMNOoBMS
Ce CuUMTa, Ye M3MON3BaHMAT OT NPOrpamMaTa Moayrn He € HaMepeH):

* BepcusATa, AaTtaTta M 4Yaca Ha mMofAyna CbBNagaT C Te3M 3anMcaHM B Nporpamara.
Taka ce ocurypsiBa MAEHTMYHOCT HA MOAYNA, T.€. Y€ U3MON3BAHMAT M HANMYHUAT
MO[YNM Ca eMH M CbLL, MOAYyN;

* BepcuATa Ha Mopfyra e Nno-ronsma oT Tasu, KOSTO e 3anMcaHa B Nporpamara, M
MOMEeHTBT (patata M 4aca, B3eTM 3aefHO) Ha KOMMMIMpaHe Ha mopyna e
NMo-KbCeH, OT TO3M, KOMTO € 3anucaH B nporpamara. Taka ce ocurypsea
MOEHTUYHOCT Ha MOAYNa B PasfMYHUTE MY BEPCMM, T.€. Ye HaNMMYHMAT MOAYN e
HOBAa BEPCMA Ha M3MON3BaHUA OT Mporpamara Mopayn.

TbM KaTO BPEMETO € BaXHO MPM KOMMMnaums Ha Mopynu, Heobxogumo e B
onepauMoHHaTa cuctema (OT KOSITO KOMMMNaTopbT nofyyasa ToBa Bpeme) pga 6bpar
yCTaHOBEHM BsipHaTa AaTa M Yac, 0COBeHO aKo NPEeACcTOM KOMMMIMPAHe He onucaTenHa 4acTt
Ha mopyn.
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