


BI/IBJ]HOTE‘-IKA
[TIPOrPAMMUCTA

" 10. M. BE3BOPOJIOB

OT ®OPTPAHA—K PLIt
~OCHOBbl SA3BIKA PL/1 -

)
MOCKBA «HAYKA»
TJIABHASI PENAKLIUS

PHU3MKO-MATEMA THYECKOH J1: iTEPATYPbI
1984




b3
v . 5196

Ot doprpaia — K PL/1. OcnoBH f3blKa PL/1.
Bes6opopnos I0O. M.—M.: Hayka. T'naBnas pe-
AaKuus (u3UKO-MaTEMATHYECKOH JIuTeparyphl,
1984.— 208 c. .

Kuura sBJSIeTCS KYPCOM YHUBEPCAJbHOTO si3blka
nporpamMuposanust PL/1, usnaraemMoro na 6a3e A3bIKa
doprpan. UHTaTe/sM, 3HAKOMBIM C QOPTPAHOM, KHHTA
IOMOKET GHICTPO OBJIafieTb OCHOBHBIMA TNOHATHAMH
PL/l ¥ npucTynuThb K NPOTPaMMHPOBAHHUIO HA 3TOM
si3bIKe, FUCTIONb3Y ST HMEIOHeCs Y HUX HaBBIKH pa6o-

* - T Ha (popTpaHe.

[Opuit Muxaiiaogus Ee3bopodos
OT ®OPTPAHA—K PL/1. OcHopsl sizsika PL/1

(Cepun: «BubanoTeuka NpOrpaMMHCTa»)

Penaxtop JI. I'. Cuaxosa

Texu. penaktop JI. B. Jluxauesa. KoppekTop C. H. Makapos

T VB Ne 12428

Cpnano B Habop 26.09.83. Mognucano Kk mneyartu 07.02.84. T-06446. dopwma
84X 1081/4,. Bymara Tun. Ne 3. JluTepaTypHasi rapHuTypa. Boicokas neuaTh. YCJIOBH
new. . 10,92, YcaosH. kp.-ort. 11,13, Vu.-usg. a. 12,22, Tupax 80 000 sk

3akas Ne 2257. Llesa 75 kom.

HapatenbcTBo «Hayxa». TnasHas pefakuusi (GU3HKO-MaTeM THUeCKO# JiHTepaTyp
. 117071, Mocksa, B-71, JleduHckuit mpocmekT, 15

opaena Tpyposoro KpacHoro 3uamenu Ilepsa
O6pasuosas Tunorpadus uMenu A. A. JKnanoBa Cotoanoaurpadnpoma npu Tocyaa
creenHOM KoMuteTe CCCP no znesaM HSZATe/bCTB, noaurpaduy H KHHXKHOH TQProBJ

Mockea, M-54, BanoBasi, 28.

Otneuaraso B [Tofio/ibCKOM Guinaine IO <«IlepuHopuKa» Coloanoaurpabnpoma n
TFocypnapCTBeHROM KOMHTETe CCCP no genaMm‘'u3fgaTesibCTB, noaurpadyu ¥ KHHXKH
ToproBJH. T. [10R0/IBCK, Y. Kuposa, A. 25. .

-OppeHa OKTAGPbeKOH PeBOJIIOUKA H

© Hspatensctso ‘«Hayka

1702070000—048 5. oy © © Hepatennctne i

BP——
053 (02)-84 -, bH3HKO-MaTeMaTHYECK
. sutepatypsl, 198



}
|
|

I

O JIABJIEHHE

[pegucioBHe . . . . . . .
BBefeHHe . . . . . . . . .

.................

..................

I'nasa 1. OcHOoBHBHE 3JeMEHTH si3bIKa . . . . . e e e e e e

. CuMBOJIBL . . . . .
. Migentudukarops .
. KuaoueBnie cjioBa .
Metkn . . . . ..
Ilepemesnbie . . .
QyHKUHM . . . . .
. Koncrautel . . . .

s
Noous oo

oo

YnpaxHenus . . . . .

Fnasa 2. Buipaxenus . . -

.................
.................
.................
.................
.................
.................

D T S S S

IMpoGener u KoMMentapud . . . .= . . . . . . ..

...................

2.1. Apndmeruueckoe BbIpaXEHHE . . . . . . . . . . . . .
2.2. Jloruuyeckoe BHIDAXKEHHE . . . . . . . . . . . . . . .
2.3. CrapuMHCTBO omefauuil . . . . . . . . . . . .. ..

Ynmpaxuennst . . . . .

Fnasa 3. Oneparopm . .
Oneparop npucpaus
Oneparop nepexoga
Oneparop \BE30Ba
IMycroit onepartop

Oneparop uukaa .

W w00 W WL ww
SoPNpomwo~

Onepartop ocranosa

Ynpaxuenus . . . . .

................

.................

aHudg . . . . . o o 0 s s

.................

YcnopHuift omeparop . . . . ... ... .. ...
CocrasHoit omepartop . . . . . . . . . .. . ....

.................

Oneparop unkaa. JlomosHeHHe . . . . . . . . . . .
Onepatop CBSI3H C MYJABTOM . . . . . . . . . . ...

.................

3.11. [Tpocrefimne onepatopnl BBOAA-BHIBORA . . . . . . . .

.................

Fuana 4. Onucanns u arpuéyrss . . .. . . . . . .. ...

4.1. Oneparop omucanns
4.2, OcHoBHbIe aTpUOyTH

.................

Havanbnee 3navennst . . . . . . e e e e e e e e

4.4. Bremnue BEJIMYHHBI
. CoBMemaeMbie Besuu
Ynpaxuenns . . . . .

1* 3ak. 105

.................

HHBl . . . . .« v v v v v v 0 ..

.................



Fanasa 8. Hporpamuainpouenypu. e I 63

5.1, ITporpamma .". . . . . « « - « « - e e e e e e e e 63
5.2. TIPOMERYPBI . « + « « o v o o s = o s ot ot s e 64
5.3. IMapaMeTpH H apIYMEHTHL . . . « « « = « = « =« - ¢ 69
5.4, PEKYPCHA . o + = « « o o = o o o o o s s 00 73
B.5. BaJaHHE . . . o o o o 0 s e s e e e e e 74
VOPAKHEHHS . . o o o o o o o o o 0 o s oo on e e 76
IF'napa 6. Beop-BmBOR . . . . . . - e e 77
6.1. OnepaTophl BBOJA-BHIBOJA MOTOKOM . . « « « « « « « -« 77
6.2. BBOX-BHBOJ, yNpaBAseMbifl JAHHBIMH . . . . . . . . . - 80
6.3. BBOL-BHIBOJ, ynpaBjisfieMbifi peJAKTHPOBAHHEM . . . . . . 82
6.4: 3amena HocHTeNI€H . . . . . . e e e e e e e e e e 93
6.5. BBOJ-BLIBOJ 3AMHCAMH .~ o « « « « o « « = = « & o o 96
VIDAKHEHAS . . « « o o « o o 0 o o s e e s e e 103.
Tnasa 7. HoBbie moHSTHA . . . . . - « . . e . 104
Tl BAOKH « o v v v v e e oo e e e e e e 104
7.2. CIPYKTYPBL « « « o o o o o o o o s o s o oo e o e 113
7.3. CuTyamuH M HX 06PabOTKa . . . . . . « « « . . o . - 117
VIPAaMHEHHS . . o o o o« » « « o o o o e osoee s et 125
FnaBa 8. JOTNOJHHTEAbHHE BOSMOKHOCTH . . . . - - - « « - 127
8.1. Apudwmernueckue JaHHBHE . . . . . . e e e e e e 127
8.2. CTPOUHBIE JAHHBIE . . . . « « « o + = ¢+ o « = - . 137
8.3. MaccHBHHE NMepeMeHHBIe, CEUEHHST . . . . . « « « « - 140
8.4. TICEBJOMEPEMEHHBIE . . .+ « « « o « o o + + = « = « = 143
8.5. O6pa6arniBaeMble JAHHBIE . . . « « « + o o« « « « 144
VIPAMHEHHUS . . o« o o o o o o o o o s e e s e e 147
IF'nasa 9. CnpaBoynast . . . . . . . e e e e e e e e e e 148
9.1. BCTpOEHHbIE QYHKUHH . + « « « « o o o o o o o = = 148
9.2. ITpeo6pa3oBaHHs THNA . . . « « « « - e e e e e 157
0.3, CHTYAWMH . . . « « o o o o o o o o s o s o @ . . 161
0.4, CHHTAKCHUECKHE (OPMBL . . . « « & o - o o o & & ¢ 164

. 9.5. KmoueBsie cioBa PL/1 . . o . . o o v v 0 0o e e e 180
9.6. Cumosisl ECOBM . . . . . . .« o v v o v v o v 184
Mpunoxenue Bsaumocasp monyaeit PL/1 1 doprpasa . . . 186
OTBeTH K YINPAXKHEHHAM . . « « o o o o =« o o o s = & o ¢ 199
Jluteparypa . . . . . . S 206

[TpeAMETHBIA YKA3ATENb . . . . « « = =« + 0 o o s s oo 207



. MPEAUCJIOBHE

B cBsiau c BHeppeHueM B HapOJHOe XO3SHCTBO BBIYUCJAHTENbHHX
mawns Exunoit cucremsl (EC 3BM) wmnpokoe pacnpocTpakenne B nocnen-
HHe rofs B CoBerckom Colo3e NOMyYAeT YHUBEpCATbHBIA A3BIK nporpam-
muposanusi PL/1. flamk PL/1 [5—8] npepnasnauen Kak st peleHus
3ajad MMC/JEHHOrO aHaJu3a, TAK U KOMMEpYecKHX 3ajiad, H 3ajau obpa- -
GOTKHM CHMBOJIBHHIX M JLBOMYHBLIX AAHHBHIX; B fA3bIKe NPeAyCMOTPEHBI Cpeg-
CTBa A9 PaGoTH CO CIHCKAaMH JaHHBIX, C HA60paMU RaHHLIX, HMEIOUIHMH
CaMylo pasinyHylo opranusaunio. Hajuuue B PL/I 6noxog H Tpynn ome-
paTopoB, a Takxe CTPYKTYp (3amuceii) NospoasieT Npu paspaGorke npo- .
TPaMM yCTIeUWIHO NPHMEHATb COBPEMEHHbIE METOAb HACXOASILErO U CTPYK-
TYPHOro nporpamMmupoBanus [1—4]. -

B HacToslee BpeMs OCHOBHHIM SI3HIKOM ANS pEllleHHS MacCOBBIX
HayqHO-HHXKEHePHBIX 3ajaq B Coserckom Colose sipasiercs, NO-BHIHMOMY
boprpaH B onmoft u3 cymecTByIOmMHX Bepchii (poprpan I1—doprpan IV —
¢oprpan EC). B uacrnoctH, Ha Gase umenHO A3blKa (oprpana B mogas-
JASOMEM  GONBIIHHCTBE TEXHHYECKHX - By30B CTYZ@HTHl H3y4YalOT OCHOBBI
nporpamuuposanns. Ho B ¢oprpane mer ygo6ubix CPEACTB AJISl pelieHus
TIEPEUNCACHHBIX BBILE 3afa4 (32 HCKJIIOUEHHEM 33JaY UHCIEHHOIO aHa-
J113a), uTO TIpENATCTBYET HCNOJb30BAHKIO STOTO SI3KIKA B page obnacreit
HayKH U TexHukH. Kpome Toro, Ha6op M CTpPoeHHe JomepaTopoB A3BIKa
¢oprpan, nossupmerocs Brepsne ewe B 1956 ropy, yxe He oteeuaior
COBPEMEHHHIM TPeGOBAHUAM U SaTPYAHAIOT TNPHMEHEHHE METOZOB CTPYK-
TYPHOTO H HHCXOASINEro MPOrpaMMHEDOBAHHS.

" B Hacrosmell kunre IpeciaenyeTca uesib 06JErYHTh H3yUYeHHe OCHO-
Asbika PL/1 gna unTaresiefl, 3HAKOMEIX C SI3HIKOM ¢opTpan B Kakofi-
JH60 U3 Bepcuii [9—14], u, B OCOGEHHOCTH, RIS TeX H3 HHX, KTO HAUH-
Haer paGorats B OC EC 3BM. [Tockonbky muorue ochoBHbIE NOHATH A
PL/1 cosmagator ¢ NOHATHAMM opTpaHa WM ABAAIOTCA UX pasBuTHEM,
OKA3LIBA€TCA BOSMOMHBIM H3/1araTh PL/1, nenocpeacteenno npupaexas
TpH 3TOM HMelommecs Yy uutarens 3HaHus ¢oprpana. Msnoxenve CII0K-
HHX noustufi PL/1 paeres B ABa 3Tama: CHayajla yKashBaloTCH HX o6Iine
¢ doprpanom CBOHCTBa, a 3aTeM yie ONHCHBAIOTCH HOBHIE HJIH] fonoa-

. . .
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HHTEJIbHHE TI0 CPABHEMHIO ¢ (ODPTPAHOM -BO3MOXKHOCTH. Bee 9T0 HOMKHO
TNO3BOJINTh YHTATEJIAM 3HAUHTENHHO YCKODHTb H OGJIErIHTb OCBOEHH MHO-
rux noustuit PL/1, uMeromux anajaoru B ¢doprpane. (Uuratenu, osna-
KOMHBILIHECS C NEPBHIMH 4YeThipbMsl TrJaBamu u m. 5.1, yXe .cMoryr co-
CTaBJATH peajibHble OXHOMOAYJbHEIE NPOrpPaMMbl; H3yueHHe Bcefi TVIaBhl 5
T03BOJIHT HM COCTABJAThH MHOTOMOAYJbHEE MporpaMmer.) Jljst psiga orcyT-
crBylomux B doprpake IV nonaru#t (nau sosmoxuocreil) PL/1 paetca ux
KpaTKoe CpaBHEHHe C MOHATHAMH HOBOT'O CTaHAZapTa ISHKa (OPTpaH —
doprpanom 77 [15].

KHHra cocTOMT H3 BBeJeHHS, [AEBSTH IVIaB H TNpUIOXKeHHs. Bo BBe-.
JCHHH JaeTcs KpaTKasl XapaKTepucTHKa sisbika PL/1 u ofmee cpaBHeHune
ero ¢ ¢oprpanoM 1V. B raaBax 1—6 paccMaTpHBalOTCST OCHOBHBIE MOHS-

-tua PL/1 (ocnonx-gpfe SJIEMEHTHl, BHIPaXKEHHs, ONepaTophl, OfHMCaHHs,
npoueAypH, BBOA-BEIBOZ). B rmaBax 7 u 8 wuamaramrcs HEKOTOpHIE
AOMOJHHTENIbHBIE BOSMOXHOCTH H moHaTHs PL/1, He umelomue aHajoros
B ¢oprpade. B raiaBe, 9 co6pan pax ceefeHuii, MMeIOmHX CPABOYHBIA
xapakrep. Ilpuioxenue (HamucanHoe.T. I'. JlaBpeHTbeBO#) COZEPKHT
OnKcaHWe TPaBHJI B3AHMOCBS3H NPOrPaMMHBIX MOAYJefl, COCTaBJIeHHHX Ha
PL/1 n ¢oprpane EC; mpaBuia B psifje CyuyaeB TO3BOJAT YHTATENs
npu paspa6oTke HOBbIX mporpamm Ha PL/1 ucnomb3oBaTh cTapble MOAYJIH,
HamucaHuble " Ha QopTpane: [lepBbie 8 riaB CcHaGXKeHBILyNpaKHEHHSAMH,
OTBEeTH K KOTODbIM TNpHBEJEHbl B KOHUE KHUIH., 3aMeTHM, 4TO CCHIIKH
Bhiepef, KOTOPblE BCTPEUAIOTCS B KHHIe, NIPH IEPBOM YTEHHH MOTYT GhiTh
onyuieHbl yuTaTtejeM Ge3 oco6ord ymepGa Ajas NMOHHMaHHS H3JaraeMor
nonstus. IIpy wsydeHuu IiIaBbl, MOCBSIHEHHOH BBOAY-BHIBOJY, OT 4YHTa-
Teas NOTPelyIorcs MHHHMAJbHblE 3HAHWS, Kacalollhecs MapaMeTpoB JH
pexteBbl DI s3bika ynpasienus saganusamu [18, 19]. : :

B macrosimeft xHure s3bik PL/1 onHceiBaercsi Ha yposHe BXOAHOT
AsblKa Tpamcastopa Bepcun F paas OC EC 3BM. Onmmn‘au.pylomn
[6, mpunoxenue 13] 1 oTagouHHA TPAHCAATORH OGeCMeYHBAIOT e
PSR HONOJHHTENbHBIX BO3MOXKHOCTE! MO CPABHEHHIO C NpHBEJEHHBIM
B 3TOH KHHTe.

- ABTOp cunTaeT CBOUM MNPHATHLIM JOJTOM BHIPAa3uTh GJIarofapHocT
H. I1. TpudonoBy u A. C. MapkoBy 3a nposiBjieHHbll HHTepec K pacoT
H TNOJEe3HYI0 KPHTHKY. ABTOp npusHateJeH Takxke A. X. Aiagakosy
H. T. Beictpooit 1 O. ®. PenkuHo#l, 0KasbiBaBIUIMM MOCTOSHHYIO MOMO
B pafoTe HaX PYKOIUCHIO,

0. M. Bes6opodo
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«...GOMBIIMHCTBO JIOAell HaBcerga NPHBSA3BI-
Baercs K sISHIKY, KOTODHIi OHH H3y4aiW mep-
BEIM. .. [lepBuiii 136k —ygoGHas ¢dopma gas

. KOHKDETHOTO BOMIOMWEHUST  a6CTPAaKTHOI
MBICTTHY . .

H. Bupm. «Iucuunmvina NpOrpaMMHPOBaHHS».

BBEJEHHE

Slsvik PL/1  (Programming Language — siznik NPOrpaMMHpOBaHH )
ABJACTCA YHUBEPCAIbHEIM aJTOPHTMHYECKHM $3bIKOM. HasBamue «sI3BIK
NpOrpaMMHUpOBAHHS> MDPOCTO NORYEPKHBAET, UTO NpSAMBIM Ha3HauYeHHeM
A3blKka (KaK, BUpoYeM, H GOpPTPaHa) fBJSIETCS MMEHHO 3amHCh nporpamMm
AN HX BHIIONHEHWS Ha MJLMHE, a He aJrOPHTMOB C LeAbI WX My6aH- -
Kauuu' (4T0 B ONpejeseHHOH Mepe CBONCTBEHHO, Hampumep,Fana  an-
rona-60). ‘ )

Obuiee cpasnenne. B otanuue or_¢oprpanazsassik PL/l npeguasna-
ueH ANS DelIeHHs 3afay He TOJbKO WHCJAEHHOTO aHaJM3a, HO W AIA
HayqHO-HHKEHEPHBIX 3aJia4 WIHPOKOTO MPOGUAS, KOMMEpUecKHX 3agad,
sagau ACY, a TakkKe 3afaq CHCTEMHOro nporpammuposanus. B PL/1
HMEIOTCH  CrelHalbHble CPEACTBA JJISi PaGOTH C CHMBOJABHBIMH H JBOHY-
HbIMH - JAHHBIMH, C JRaHHBIMH, OPraHM3OBAHHLIMH B CIIHCKH, B TaGJHILEI
(«cTpyKTYpEI»), B pasHOOGpasHbe Mo dopmam ofpaGotku daitibr (naGopnt
RaHHBIX). . . . .

CpaBuuBasi ocHoBHble CPEACTBA \PacCMATPHBAEMEIX SSLHIKOB, MOMKH?,
noxany#, ckasars, yto B PL/I OTCYTCTBYIOT JIWIIb CJEAYIOmHE JBE Cy-
HiecTBeHHbIE BOMOKHOCTH (popTpana: (1) mpexcraBaenne cnucka tdopmatos
(B omeparopax BBOJIa-BLIBOJa) B .BHA® MACCHBA HJIM CTPOKH ' CHMBOJIOB
4 bopmuposanne Takoro cmucka APYTHMH OnepaTopaMH BBOAA-BHIBOAA;
)  BosMoxHOCT  HMamenennms MPaBHA  yMoMuaHusi *)  (omepato
IMPLICIT). 3aMeTHM, uTO 06e 5TH BOMOMKHOCTH ‘ONMymIeHH B Pﬁ/P,
OYeBHAHO, B CHJIy TOrO, YTO OHH NPOTHBOpeYaT TPeGOBAHUAM CTPYKTYp-
HOTO nporpammupoBanns: onu HAPYINAIOT CTATHYHOCTb TEKCTA MPOTPAMMBI
" TeM cambiM satpypmsior ee TPOBEPKY.

Bee ocranbume ochosubie nmonstua BO3MOXKHOCTH (hOpPTpaHA B TOM
WIH nHOM BHge npucyretsyior ¢ PL/1. B wactHocTH, MoxHO CKa3aTh,

—

*
) Takas BoswmoxHOCTL HMeercs B ONTHMU3HPYIOUIEM TPaHCAATOpE
[5, mpunoxenne 13].

PL/1



* TOJMILKO KOHCTaHTaMH, KakK B @op’rpaﬂe. .

»

9TO CTpOeHHe apH(pMETHUECKHX H JIOTHYECKHX BHIpaxeHH#, a TakxKe
BO3MOXHOCTH pSila ONMeparopoB, HampHMep, BH30Ba (CALL), nmepexopa
(GO TO), ocranosa (STOP) B oGonx Asklkax ORHH H Te xe. Ananorn §
Apyrux onepartopos doprpana obnagaior B PL/1 Gonee wupokuMH Bo3-
moxkuoctsivu, Tak, ycnosuuit (IF) onepatop PL/1 moxer m(.moqa?s‘
B ce6si He TOJbKO OJHMH ollepaTop, HO H TPYNNY ONEepaTOPOB; B HEM XKe
YKa3HBAlOTCS M ONEPaTophl, BHIMOJHSeMbie B Clydae, KOTAA YCjIOBHe
J0XHO. 3aro/oBok omepaTopa Lukaa B PL/1 MoXeT copepxaTb jgonoi-
HHTEJbHOE YCJIOBHE NPOAOCJIKEHHS BHIOJHEHHS WHKJA; NapaMerp LHKJa
MOXeT NpPHHHMAaTb M OTPHIATeJbHHIE W BELIECTBEHHbC SHAUGHUS, a ero |
HauaJbHOe M KOHEJHOe 3HAaueHHs, a TakKe ILIAT IPHPALIEHHS MOTYT GHTh
3afaHbl NPOH3BONbHBIMH BHpa}KEHHHMP;. Januel mosei B dopmaTax one-
paropos Bsona-nund)tx TakKe MOTYT 3aJaBaThCfl EBBIDaKEHHSMH, a He

‘Us ROTIOJIHKHTEJALHBIX IO OTHOLIEHHIO K dopTtpany Bosmoxnocreit PL/
OTMeTHM HajH4He ‘onepa'ropos ¥ omepanuil, BHNOMHAOMHX AgHCTBHSA
cpasy Haj, BCeMH COOTBETCTBYIOUIHMH 3/EMEHTaMH MaccHBOB-OnepaHioB 3§
(B 4aCTHOCTH, B-BbIpaXKeHHAX W npu npucanBanuu). Takas ke BO3MOX-
HOCTb MMeeTCsi U JJIf HOBBIX BeJHYHH — cmpyKmyp, o6beUHsIOMAX NaH> §
Hble PA3JUYHBIX THIOB M OpraHusauuii. ITTOMHMO MOC/TE/OBATCALHLIX HA-
GopoB Aauubix (GechopMaTHBIA BBOA-BHIBOX B ¢optpare) B PL/1 peanu-
30BaH H pSif APYTHX BUXOB HAGOpOB AAHHBIX, MOSBOJSIOMKX IIPH PELICHHH
KOHKPEeTHHIX 3ajau BHIGpaTh Heo6XOAUMBIH cnoco6 06pa6OTKH BHEIIHUX i
AaHHHIX, ofecrieuuBaiOmui HanGoMbIHe YROGCTBA H apeK THBHOCTD. - 3

HoBuiMH 1O CcpaBHeHHIO ¢ (OpTPaHOM SABAAIOTCS TakMKe NMOHATHA
6moka u curtyauuii. [TonsiTueé 6JI0Ka NO3BOASET, B YaCTHOCTH, BBOJHTD §
HE3aBHCHMYIO CHCTeMy 0G03HadenHH ISl HCIO/Ib3YeMbIX BEIHUHH He-TONbKO
B LeJbIX MOZMpoOrpammax, KaK B (opTpaHe; HO H B OTAGJIBHHIX gacTax
nognporpamM. CHTyalluH M CBSI3aHHbBIe C HHMH. OMepaTOpH [103BOJISIIOT
nporpaMMHCTaM 3afaBaTh CBOIO MPOLEAYPY 06paoTKH OLIGOK, KOTOPbies
MOT'YT NPOSIBUTLCS B XO/€ BHITOJIHEHHS MPOrPaMMbl, 9TO IOMOraer ycmem-
HOMY TIDOBeAEHHIO OTJNafAKH. .

B PL/I jumeercs u pap ApYrux BO3MOXHOCTell (mapajieibHoe Bbl- |
HO/HEHHe He3aBHCHMbIX yacTeil MPOTPaMMBI, MakporeHepalus TeKcra npo-j
rpaMmel [17] B Ap.), HO OHH B HacTosiMlell KHUIe He 3aTParHBaioTCs.

Mpumepn. Huxe npuBeAcHH npuMepbl yueGHBIX NMpOrpaMM Ha q)op'ri;
pase u PL/1, cocTosimux 3 ABYX MOZyJ/iell U BHITOMHAIOUINX ORHH H T
e BHUHCJeHHs. B mnpumepax H3 ynopsiio4eHHOro no HeyGhIBaHHUIO BEK-
Topa V 1 ckansipa R ofpasyercsi BeKTOp W ¢ Toit ke ynopﬂnoqeﬂuoc'mo;';
KpOMe "TOro, ONpefesIseTcs MecTo peduuniu R B BexTope W (xapame-'
pH3yeMoe HHAEKCOM siemeHTa). [Ipumephl mO3BOAAIOT 6onee KOHKPETHO ¥
NPOJEMOHCTPHPOBATL H CXOACTBO H HeKoTOphe OTJIHYHS NPOrpaMM HE

PL/1 u dopTpahe. .



[Ipumep Ha GopTpane

C roJIOBHOW MOLYJ1b: BBOJ —

Cc . OBPAUIEHHE K INSERT— BBIBOL -
REAL V#40), W¢4l),R = . ‘
INTEGER K :

00001 READ(5, 10) V,R

10 FORMAT(5(8E10.3/), E10.3)

CALL INSERT(V, 40, W, 41, R, K)
WRITE(6,20) K, W ~
20 FORMAT(IX, ’MACCI/IBL_IWL_JIIJIF{ K=’, 15, 6(/8E12.3))
STOP.
END
MOATTIPOTPAMMA OBPA30OBAHHUYA
YIIOPAJOYEHHOI'O MACCHUBA Y -
13 YIIOPOYEHHOTIO IO HEYBBIBAHHIO
MACCHBA X U BEJIMYUHBI A
SUBROUTINE INSERT(X,N, Y,M,A,K) _
"INTEGER N, M, I, K

. REAL X(N),Y(M), A

C MEPECHIJIKA IJ19 X() <=

00001 DO 10 I=1,N,1

K=I :
IF (X(1) .GT. A) GOTO20
YO =X, -

OO0O0

10 CONTINUE:
C  TEPECBHUIKA A .
K=K+1 ‘
20 Y(K)=A

C  TEPECBUIKA JJIS1 X(I) > A
IF (K.GT.N) GO TO 40

DO301=K,N
30 Y(I41)=X()
40 RETURN
END

Mpumep na PL/L.
/*  TOJIOBHOW MOIYyJib: BBOI— OBPAHIEHI/IE
K INSERT—BbIBOJ #/
PRIMER: PROCEDURE OPTIONS(MAIN), ’
DECLARE(V(40), W(41), R) FLOAT, K FIXED
DECLARE INSERT ENTRY(, FIXED, , );
XX GET EDIT(V, R) (5(83E(10, 3),SKIP),§E(10 3)),
~CALL INSERT(V, 40, W,R, K); _
PUT EDIT( MACCI/lBl_lWLJJIJIﬂl_IK=' K, W) (R(L)),
L: FORMAT(A, F(S),G(SKIP 85(12 3)));



END PRIMER;
» PROCESS;
/+ TIONNPOIPAMMA OBPA30BAHHS
YIIOPSITOUEHHOI'O MACCHBA Y s/
/#% U3 YTIOPSIJIOUEHHOI'O 1O HEYBbIBAHHIO
MACCHUBA X U BEJIMUUHBI A w3/
INSERT: PROCEDURE(X,N, Y, A K); -
DECLARE(X(%), Y(#), A) FLOAT, (N,I,K) FIXED;
#4: DO K=1TO N BY 1 WHILE (X(K) < = A);
Y(K)=X(K); /+ TTEPECBIJIKA IJIS X(K) < =A =%/
END; /++ 3HAUEHUE TAPAMETPA ‘
LUUKJIA COXPAHSETCS! #x/
Y(K)=A; /* IEPECBIJIKA A %/
DO I=K TO N; Y(I1+41)=X(I); END;
/+ TIEPECBIJIKA IJIg X(I) > A %/
END INSERT; ‘

Kak BHAWM, Mo CpaBHeHHIO ¢ (OPTPAaHOM, ORHHM omepatopbt PL/1°
OueHb TOXOXH, JApPYrHe BHAOM3MEHEHH (HampuMmep, YKPYIHEHHI); psij
onepaTopoB 06J1aJal0T AONONHHTENbHBIMH BOSMOXHOCTAMH. B 0fHOM one-,
patope onucatusi PL/1 MOryT ONHCHIBATHLCS BENMUHHEI Pas/MUHEIX THIIOB. E
Cnncok (OpMATOB MOXKHO 33a%aBaTh M BHYTDPH CaMOTO OnepaTopa BBOAa-
BbiBoZa. KOMMEHTapuH MOTYT 3alHCHIBaTbCA H B OJHOH CTpPOyke C omne-
paropami.

LononxutenbHOE MO CPABHEHHIO K Qop’rpa‘ﬂom ONMucaHHe HMEHH
nognporpaMMsl GbiBaeT HEOGXOXHMO B TOM CJyuae, KOTAa CPepH apry-
MEHTOB B OGpallleHHsiX K NMOANPOTpaMMe NPHCYTCTBYIOT KOHCTaHThl. Mer-
Kamu (T o :l:l::l:l: BLillle NOMEUEHb! MepBbie BLIMOMHsEMbIe onepaTopbl

. MoptyJiefi.

O6paumaer Ha ce6si BHUMaHue omeparop uukaa B PL/1. B ero saro-
JIOBKE MOXeT ObITh YKa3aHO JONOJHHTENbHOE YCJAOBHE MPOJOIIKEHUS
BLIMOJHEHHUsT WHKJaa. KpoMe Toro, mepef HayaaoM BBHIIOJNHEHUS Teaa
uukaa B PL/1 ocymecTeasieTcss CpaBHeHHe HayalbHOTO 3HAYEHUs Mapa-
MeTpa LMKJA C KOHEUHbIM 3HAYCHHEM H B HEOGXORHMBIX CIydasx — 06X0x
BHIIOJIHEHHs Tella LHMKAA (AAs BTOPOro omepaTopa WHKJZ, HalpuMep,
npa K > N).

3aMeTuM, 4T0 napametp (GUKTHBHBIHA aprymel-rr) M, Q)urypnpylomuu
B moAgmporpaMMe Ha (GopTpaHe B JaHHOM ciydae (C OAHOMEPHLIMH
Maccusawm) He sBaAseTcss 0GSI3aTeJNbHBIM, €CJIH HCMOJNbL3OBATH OMHCAHHE
BHAA

REAL X(),Y(1), A

B PL/I HCTONb30BaHHe SBE3A0YEK NPH OMHCAHWH MaCCHEOB-Napay
METpOB NO3BOJAET BCerfa onycxa'rb napaMerpsi, 3ajaouine TpaHHLb MaC- 4
CHBOB.
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KonéuHo, MOANmporpamMma INSERI Ha PL/1 npu xenaunn moraa
6bl OHITb HaMHCaHA M B BHAE, MAaKCHMaJbHO KOMHpYlomeM (OpTpaHHHI
ctunb. Hampumep: ' .

/% MIEPECBIJIKA VIS X(I) < = A #/
$:00001: DO I=1 TO N;
. . K= . -
IF(X(I) > A) GO TO $:20;
Y()=X(1);
END;
/% TIEPECBIJIKA A %/
K=K+1;
$:20: Y(K)=A;
T A

Ho, ouesnaHo, uTo TOAbKO HCMOMb30BaHHEZHOBLIX,FGOMEE MOWHbIX
onepaTopoB PL/l mosBoaHT mporpaMMHCTY MOBHCHTb S(deKTHBHOCTH
cBoefl paGoOTH NPH MPOrpaMMUPOBAHUMH Ha-3TOM S3HIKE.

ITocie paccMoTpeHus MPHBeAEHHBIX IPHMEPOB KOMONHHTENbHO K CKa-
_3aHHOMY paHee MOXHO AaTh C/IEAYIOUYIO CPaBHUTE/bHYIO XaPaKTePHCTHKY
OCHOBHBIX OMePaTOPOB JABYX s3blkoB. B dopTpane onepatopnl Gosee
MPOCThie M JIETKO OCBAWBAlOTCH HAYMHAIOWMMH MPOrPaMMHCTAaMHE, 3Ta
NPOCTOTa NPHBOXHT OGHIYHO H K MQIYHEHHIO Golee bDEeKTHBHHIX, ueM
B PL/1, o6bekTHHX mporpamm nocie Tpacasund. Ho npolecc ajaropuT-
MH3aLHK U NPOTPAMMHDPOBAHHUS 3aJAUH Ha ¢opTpaHe NpOUCXORAT, OGLIYHO,
TpynHee, yem Ha PL/1, uTo mpHBOZHT K GoablleMy KOJHUECTBY OWHGOK
¥ K CPaBHHTENIbHOMY YAJHHEHHIO ¢POKOB OTIAfAKH MporpamM (0cOGEHHO
ATl CIOXKHBX 3agav). ' .

OcHoBHble 0Go3Hauenns. Onucanue CHHTaKcHca siskka PL/1 B Kuure
OyReT RaBaThCA ¢ MPHMEHEHHEM CHHTAKCHUYECKHX ¢opm. B hopmax Hcnons-
8yeTcsl, B OCHOBHOM, CHCTeMa O0O3HaueHH Il (MeTasskK), NpuHsTasA B JOKY-
Mentanuy OC EC OBM. O6osnauenus pasgensiorcst Ha MeTanepeMeHHHe
(0GosHaueHns moHATHH), METAKOHCTAHTH (MuTepanH), MeTaCHMBOJIH
(koHCTpYKTHBHEE OGosHawenHs), =

Memanepemennse, cryxamme pas 0603HASEHHS NOHATHA A3HKa,
YAYT MpeACTaBAATbCS OOHYHLIMH DYCCKHMH CJIOBaMH (MoxXeT GHITB,
COKpaIeHHEIMH) , COCTOSIUHME H3 CTPOUHHX Gyks. Korga monsithe mpeg-
CTaBJI€TGS HECKONLKHMH CJOBAMH, OHH OyayT coeguHATHCS ReducaMu;
B SToM enyuae B KauecTBe MOAGHSIOMEX C/IOB MOFYT HCHOJbBOBATHCS,
Hanpumep, u kaLueBHe ciosa. IIpaMeps: ‘

MemKa _
KOHCManma-apugmemuseckas
onspamop-END
084pAmMOp-npRIGRIGRTS



.

Memaroncm anme: npenaan.nnb‘ma OJlHHM CHMBOJIOM HJIH COYETaHH®

CHMBOJIOB, J[OIIYCTHMHX B ONUCHIBaeMOM si3EIKe, HanmpHMep:
E- -
5 . ,
CALL: \ -

Memacumsosn: cnyxatr pis yKasaHusi TOPsifKa C/ICLOBAHUS SJeMeH-
TOB (MeTamepeMeHHHX H METaKOHCTAaHT) B HEKOTOPO!H KOHCTPYKLHH ASHIKA,
B raabnefimeM HCHOMB3YIOTCS CAERYIOUIHE METACHMBONIN (OHH HE MOTYyT
SIBRAITHCS CHMBOJIAMH ONHCHBAEMOTO $3HIKa):

~ — €COOTBETCTBYET», «3TO», B cHHTaKcHUecKuX ¢opMax ciieBa OT |

STOTO CHMBONIA TIOMEIJaeTcs onpegenfieMOe MOHATHE f3HKa, CIPaBa —

KOHCTPYKLHsI U3 MeTao603HaueHHil, onpefesiomas 3TO NOHATHE HIH

SKBHBaJleHTHast eMy. HanpuMep (3fiech H HHXKe MPHMePHl TOKa IPHBOASATCH

ans doprpana): -
onepamop-END ~ END

HHXeE). ,
{ }—Bu6op - (anprepuarusa). Hanpumep:

4 .TRUE. X
KOHCMARMA-A02UYECKAR ~ {.F ALSE.} ~ {.TRUE. | .FALSE.}

.

srak-onepayuu-apupmemuneckod ~ {4 | — | #| /| »%}

B coueTaHuu C MeTaCHMBOJIaMH TNOBTOPEHHS (CM. HHKe) JaHHbie CKOGKH
HHOT@ YNOTPeCAsIOTCs AJlsi BHASNEHHsI Kakoi-THGO [PyNMbl SIeMEeHTOB
KOHCTPYKIHH B KauecTBe -OJHOTO ee 9/eMeHTa, T. e. - .
. {xyz} ~ xyz .
31ech X, y B 2— HEKOTOpHE NPOH3BONbHbIE KOHCTPYKIHH ONPENENsIeMOro
asuka. CripaBeanuBa, Hanmpumep, popma:
x{yla} ~ {xy | x2}
[ ] —Heo6s3aTenbHEA BHGOD MM HeoGs3aTeNbHHA 9/EMEHT B KOHCT-
pykuun —onyus *). Hanpumep:
onepamop-CALL~ -
~ CALL ums-nodnpozpassmu [(cnucox-apegsenmos)]~
~ {CALL s&s-a/n (¢nacos-apzgmesmos) | CALL aag-nla}
Copasegausm, manpumep, Gepumi . -
Isly ~ {3519}
%[ylal ~{zy|x8]2}

-

.

*) Ow aEraEReEOro option == ghﬁop.
19
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¢ >—YTOUHEHHN H KOMMEHTapDHH B CHHTakcHweckolt dopme; onm ne
gBAAIOTCA HEOTHEMIEMOR 4acThio KakoH-THGO KOHCTPYKIHH, Hanpuuep
(eM. TaKxKe npuuepu HHXKe):

<Pz~ xz

. ..—MOBTOPEHHE MpejlIeCTBYIOWEro MemenTa. Hanpumep:

yenoe-uucao ~ [+] yugpa. . .
umn ~ 6yxsa [6yksa | yugpal ... <no 6 cCHMBOJIOB)>

_ Tosropenue sABAseTcs Goiee crapmefi onepauneii, ueM BhGop ({ }
wit [ ] wan (), To ecTb:

AT ANAS AN AR ARY,
R I HIHIH ST H R
..—CIIHCOK, TO €CTb IlepeMeXKaioieecsi NOBTOPEHHE ABYX NpeAlIecTs

BYIOIIHX 3JEMEHTOB B KOHCTPYKIIHH:

yz.. ~ Y [2y]...
CNUCOK-QPEYMERMO8 ~ APZYMERM, ..
onepamop-EXTERNAL ~ EXTERNAL ums- noanpoepamm,..ﬂ

( )—noayo6a3aTeJbHE BHIGOp: B HeKoTopo# fsakonueHnoft miaH
foBTOpSIOMEAics KOHCTPYKIHH XOTH GBl OAHH H3 €e 3JeMEeHTOB, SaKJIO-
YeHHHIX B TaKHe CKOGKH, SIBAsieTCS 06s3aTe/bHBIM, HalpHMep:

9@ ~ {xyz| 2y 52}

paBHHTe:

A]y[zl~{xy2lxyly2ly} .

pumep aas ¢oprpana:
uuca0-sewjecmeenoe-6es-nopadka ~ [+£] (yuppa. . .).(yudppa. . .)

-

KpoMe TOrd, OTMeTHM CJAeRYIOMMH BaxHb} ciyyail:
1@} ~xlg] ey lx e

.
T. e. XOTA GH OQMH 3/JEMEHT y GyAeT MPHCYTCTBOBaTh B MpHBENEeHHOH
KOHCTPYKILHH.. '

—> M +— — YKasHBalOT Ha- q)ax'r npeoﬁpasozaﬂnﬂ HITH Buquc.nenna
HEKOTOPO R ‘BeIHYHHHEL.

Tunorpapckuit mpo6en B GopMax 6ydeT B HEOGXOJHMBIX chyqanx
OTAENATH OJHO NOHSATHE OT JXPYroro (HAH OTEJHTepaia), HOZSTOSHE
SHAYAT, YTO OH ROJXKeH MPHCYTCTBOBATH B B peajbHBEX KOHCTPYKNEEX
%emka. PasMemenns npoGenos B GopMax yKasHBaeTcs IBHO SHAUXOM L)
BIH permaMeHTHpYeTCSi NpABHJAMH, CYIIECTBYIOIIUMH. B KOHKDETHOM
fA8bike. [Tocsegnee cnpaBefiMBO M JJIS NPABHJI NepPexoia C OXHO & CTPOUKE
¥eKcTa nporpaMMH Ha Zpyryo.



rJT1ABA 1
OCHOBHBIE: 8JIEMEHTBI S3bIKA

1.1. CumBoJbI

B PL/1 fxaxfu BidopTpaHe, OCHOBHbIE CHMBOJMI I3BIKa pasAeNIIOTC
Ha GYKBBHI, HHGDH M CHelHaJIbHbE 3HAKH. DTOT (GaKT C MOMOWbBIO CHH
TaKkcuuecko# (OpMBI BHpPaXKaeTcsl CAEAYIOMHM 06pa3oM:

cumson-sisoika ~ {6yxea | yuppa | cneysHax} )

B kauecTse 6ykB B PL/1, kak u B ¢opTpane, ucrnonb3ywrcs 26 sa-
IMaBHBIX GYKB JaTHHCKOTo andaBuTa, HO BBEJeHH eme H 3 JOMOJHH-
TeAbHBe <GyKBb»: { (Ha HEKOTOpHIX YCTpOfiCTBaX 3aMeHsercss Ha §)
@, 3. B koMMepueCcKHX pacuerax-HONOJHHTENbHbE GYKBH HMEIOT ciie
aylomuii cMpicn: {J—3HaK AeHexkHOH -efuHHMUB, (@—KOMMepuecK
«at», +k—mnomep. Hanomuum, uroeB doptpane EC suak O (wan §)
TaKXKe OTHeCEH K GyKBaM. . -

Cunrakcnyeckas hopMa s 6ykss PL/1 6yAaer HMeTb Crepyous i BUA

6y;cea~{A|B|C|D|E|F|G|H|l|J|K|L|M].N|O|P\QlRI

‘ ITIUIVIWIX|YIZIOI @14

Lngpu [B PL/1 o6nunble, HO HYJIb_NIPH HaNMCaHWH ero Ha GraHke
(¥ TpH meuaTH) OGLIYHO NepedepKMBaeTCH (9) Vst OTAHUHA OT 6YKBE O,
Hrak: - : -

yugpa ~ {0111213|415|6|7|8]9} ~ -

K cneussakam PL/l, Hcnoab3yeMBIM B OCHOBHBIX KOHCTPYKIHSAX
SI3HIKa, OTHOCHTCA CJegylomue:

cneysnax ~ {+1—1*1/1=1.1,1 (1)1’

Tl <> &[0 - 1 %}

TlepBuie {10 cneusnakos PL/l umeloT TOT Xke CMHCJI, 4TO H B ¢opT-
_paHe, OCTalbHHe 3HAaKH GYRYT MOACHATBCS 1O Mepe HX MpPHMEHeHHS
3pech orMetuM, uto B PL/l Ha Hcmonp3oBaHMe SHaka npoGena (mpex-

CTaB/ICHHOTO B OpMe CHMBOJOM L) HAJOXKeHH ropasgo 6oJee MeCTKHe
TpeGoBaHH®, 4eM B (opTpaHe; Bce OHH GYZYT AaHH B Xofe fanbueimero!
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pan0KeHus (CM., Hanpumep, 1.8). Hanomuum, u4To npu HamHcaHu# TekcTa
nporpaMMel Ha 6s1aHKe 3HaK npoGesa OObIYHO He YKa3biBaeTcst, TaK Kak
kaxAas HesallOJHEHHas MO3UUUs GJaHKAa CUMTaeTCs MPOGeToM.

[TOMHMO NEPEYHCJEHHHIX BBHIIE CHMBOJOB B HEKOTOPHX KOHCTPYK-
uHsiX A3HKa, TAKHX KaK CTPOKH H KOMMEHTapHH, MOXHO HMCIOJb30BaTb
y Jrobble JPYTHE CHMBOJbBI, MMEIOMmHecs Ha YCTPOCTBaX BBOAA-BbIBOJA
xoukpetHolt 3BM. Jlnsi ompemenenHocTH GyneM CYHTaTh, YTO B Ha6oOp
TaKHX CHMBOJIOB NOMHMO CHMBOJIOB f13blka BXOJSIT, B 4aCTHOCTH, 3arJas-
Hple DYCCKHe GYKBHI, He COBNAfAIOUHE MO HAYePTAHUIO C JATHHCKHMH
GyKBaMH:

cumgos-3BM ~ {cumeor-asawa |B|T|I|XK|3|UIN|JT|TT|Y]|D

1LY || b| bl 3}IO| S}

1.2 Hneﬂmquaropu

Hoenmuguxamop, unu B 06biuHOfi GOPTPaHHON TePMUHOIOTHH — UMA,
B PL/l uMeer TO Xe CTpoeHHe, 4TO M B ¢opTpaHe, HO MaKCHMajabHas
ero AMMHa paBHa He 6, a 31 cumBony. OTMeTuM cpasy, 4TO npoGeas
B uMeHax (upeHTudukaropax) PL/1 He RomyckaioTcs B OTIHMYHE OT HMeH
¢dopTpana.

[Tpumepsnn

A, B15, EPSYLON, {JCUP, STEEL:40A .

Hapsigy ¢ Gyksamu u nuopamu B upentudukatope PL/1 moryT npu-
CYTCTBOBaTb H «3HAKM Da3MbIKaHHMs» (_ WJIH Ha HEKOTOPHX ycTpoict-
BaX~), C NOMOLIbIO KOTOPHIX MOXHO MPENCTABISATDb HMeHa B Gonee Ha-
VIS LHO f (bopme Hanpumep, BMecTO HMeH

ONEORTWO wuaz TOTALCOST -

_ayuwe BIATbH APyTHe:
ONE_OR_TWO v¢mn TOTAL_COST

Pasymeercss, TOTALCOST u TOTAL _COST — 310 PasnHyHbEIEe HMEHa-

3ameuanue «Buemnne» umena B PL/l (cm. 4.4 u 5.1) moryr
COAepKaTh He Gojlee 7 CHMBOJIOB, CPeH KOTOPHIX 3HAKH PasMHKaHHS
H «6yxkBEI» ], :(:j:5 @, xak mpasuJo, He HCMOJb3YIOTCs.

PopMmuL

udenmuguramop ~ uma ~

~ 6byxsa [byxea | yugpa|__]... <no 31 cumBonad

UMA-BHELUHES ~

~ byxsa-ram [6yxsa-ram | uud)pa] . <po 7 cHMBOJIOB)

1.3. KmoueBbie caoBa

B PL/1, xak u-B doprpane, HEKOTOPHe uAeHTHHUKATOPH, TaKHe,
Hanpumep, xak REAL, COMPLEX, IF, DO, RETURN u T. 1., ncnoss-
8yloTcs B KavecTBe KJIOYEBHIX CIOB BO MHOTHX omepartopax PL/1.
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[IpoGensr BHYTpH - KaOueBHIX ca0B PL/1 He uonycxalorcn HCKJIIOUEHHCM
asaserca GO TO.

B PL/l orcyrcTByer orpannuenue, umeromeecs B _(boprpaﬂe, KOTO.!
poe TpeGyeT, 4TOGbI HMeHa, HCMOJIb3yeMble POTPaMMHCTOM B NIPOrpamMMe,
He COBNAajally C KJIIOYEBHIMH CJOBAMH SI3BIKA: IIpeANOJIaraeTcsi, 4T0 TpaHe-
aatop PL/I cMoxeT Bcerna OTIHUHTL KJIOUEBBE CIOBa OT TAaKHX XKe
UMeH - NiepeMeHHBIX, QyHKUHH # T. m. Jas Toro 4toGh _HEe CHHXKarTh|
HaTlMSHOCTb TEKCTa NPOTPAMMBbI, He CJeAyeT ILIHPOKO HCNOJb30BATE
YOOMSIHYTYI0 BOSMOXKHOCTb sidbika PL/1. (B dopTpane 77 xaiouesbie
cnoBa, kKaK u B PL/1, He pesepmupyiorcs.)

L4, Merkn | : S

Metku- B PL/1 ‘umeior nmx wxeumdmxawopon a He UeJBIX uuced,
Kak B GopTpane:

MemKa ~ udenmudpuxamop

Metka PL/l npucoepunsieTcst K OmepaTopy ¢ MOMOUIbIO JBOETOUHA. |
Hanpuwmep, nomevennomy onepatopy NpHCBaHBaHUs B (opTpane:

120 X=Y4-2Z
B PL/1 MoXeT co0TBEeTCTBOBATH onepatop IPHCBaNHBaHHS (cm 3 1) Bnua'

MI20: Y=Y Z; nmw XYZ: X=Y+7Z;
uwin X_ASS: X=Y-+7Z; o -

Xora B PL/1 paspemaercsi pacnonaraTh MeTKH B JIOGHX NO3HIIHS
Ha 6JlaHKe HMeeT-CMBICH, KaK B B (OpTpaHe, BCEraia NOMeIaTh HX no6iu-§
®e K JIeBOMY Kpai0 CTPOYKH, 4TOGBL MOMKHO-OGHJIO JerKo uX HaXOAHTL B
XOJle HaNHCaHHS W OCOGEHHO IPOBEPKH NPOTPAMMEL

3ameuanne. Ha Gnanke PL/l mporpamma MoxeT pacTioJaraTbes
B NO3uIMAX 2—T72; nepBast NO3UIHS OGLIYHO OCTaBJsETCH TYCTOH, a B 103K-
uusax 73—80, npeiHasHaueHHBIX AAS HYMeDAUMH CTPOYEK NpOrpaMMl,
MOXHO, BooOule TOBOps, MOMEaThb JMI0GYI0 HHGOPMALHIO. " g

.

1.5. l'lepeméﬂﬂue . -

B PL/1 wucnomssyiotcs NepeMeHHble  Pa3JHYHLIX BHAOB. 3fech MH
xocueucx TOJIBKO CKaAApHelx TepemeHHmx PL/1, a lmeuuo, npoc'roﬁ

aHanord B ¢optpame. - . !
Ipocran nepeMeHHas PL/ 1 coorBercTByeT nepeMeHHO# (bop'rpaua

H TIPEACTABASETCH B TeKcTe nporpaMMil HEEHTH(OUKATODOM
IIpuMepw npocTux nNepeMeHHHX:

‘l, PI, R105, KMAX, MATRIX_CROSS
16 ' - R



[Mepemennasi ¢ HHAGKCAaMH, Kak u B (opTpase, CIYKUT ANSL nped-
cTaBIeHHs JIEMEHTOB MACCHBOB, HalpHMep: -
A@,3), TAU(K,1,L), VECTOR(I/N+1)

~ B rauccTBe HH/JEKCOB B PL/1 MOTYT HCTO/Tb30BaThCs apHMeTHUECKHE
pHIp@XeHHs JMI0GOTO THIA M CIOXKHOCTH, B HACTHOCTH H TaKHC, KOTODEIE
ganpeuensl B ¢doprpane I1. K
B otaxune OT psiga Bepcuil ¢opTpana uujekcw B PL/1 moryt mpu-
quMaTh W HyJeBble H OTpHUaTe/lbHBE 3HAUCHHUS. B xone BHINOJHEHUS
nporpaMMBl MHAEKCE! MPHBOAATCS BCErAa K Le/IbIM SHAYEHHAM, KOTODBIE
no aGCONIOTHON BENHUMHE He JOJIKHBI MDEBOCXOAUTD 215—1 x 32 000.
[IpuBefeHHe K LeJLIM 3HAUEHHSM ocymecTsasieTcss oT6packBaHHeM Apob-
noii uactH, kaxk W B doprpane EC. K omruecTBO” HHAEKCOB -He AOIKHO
[peBOCXOAHTD 31. : -
G opMBHL.
{ nepemeHnas-npocmasn }
nepemeHHas ~
nepemenrasn-c-unlexcamu
nepeMeRHOR-NPOCMAR ~ UMA
HepeMEHHAA C-UHOEKCaMI ~ UMA-MACCUBA (CRUCOK-uHOeKCos) .
CRUCOK-UHOEKCO8 ~ GbLPAdCeHUe-apUpMemUiecKoe, . . -

3aMeuaHUHA. . .
1. TToMEMO PacCMOTPEHHHIX CKaJIsPHEIX NMepeMeHHBIX B PL/1 umelotcsa

(MacCHBHble» W CTPYKTYPHble MepeMeHHBe, a TaKxke MCeBJONepeMeHHEe
(cM. cootBetcTBeHHO I. 1. 8.3, 7.2, 8.4). B uacTHocTH, MaCCHBHEIE Nepe-
MeHHbIE TO3BOJISIOT BHIMOJNHAThH ONEpalHH Cpasy Haj BCeMH SJeMEHTaMH
MaccuBa (maccuBos). Hampumep, ecan A, B, CZ—MaccHBH, TO MOXHO
HCNO/Ib30BaTh CJAERYIOLIME ONEepaToOphL .

A=0; B=C+1; C=AxB; ,

2. Tlo TMnaM NpHHMMaeMbIX SHaueHH# NepeMeHHHe B JalbHefiem
6yIyT paszelsThcsi Ha aphdMeTHuecKye -(UHCJOBbIE), JOTHUECKHe H Me-
Tounre. THI MepeMeHHOH YKasblBaeTcs NpH ee onutaHHU (CM. HHXKe IV 4).
Ins maccuBa, KpoMe TOro, Kak H B (opTpaHe, 3ajjaeTcs OMHCAaTe/Ib Mac--
CHBA CO CITHCKOM TPaHHIl HHJICKCOB (ampubym pasmeprocmu—38 PL/1).
3HayeHHAMH MeTOUHHIX NepeMeHHHX ABISIOTCS MeTKH, KoTopwe B PL/I
CYHTAIOTCS KOHCTaHTaMH. T

1.6. ®ynkuun ' ; ’ )

B PL/1, kak u B (opTpaHe, HMeeTcsi GOMbLIOE KOMHYECTBO BCTPOEH-

HHK (cTaHpapTHHIX) GyHKNME, Bceria IOCTYMTHBIX nporpammucry. CIHCOK .
GombuiukcTBAa BCTPOEHHHX (YHKIMH, HMelOmHXCS B PL/1, npusencH
B koHueE knurut,(cm.t 9.1);{nexoropue |pynkuun noscusiorcs B-Ia. 8.
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Hapum cnucox HwmeH BCTpoeHHBIX OyHKuuii PL/1, sKBHBaJeHTHH A
no CBOEMY Ha3HAUYEHHIO OCHOBHBLIM CTaHAAPTHHIM (YHKUHSM (hopTpaHa
EXP, LOG, LOGIO, SIN, COS, TAN, ATAN, SQRT, ABS|
MAX, MIN.

B PL/l. npucyTcTBYIOT Takxke c.nenylomne GYyHKIHE, HMeloLivecs
B pfije BepcHii dopTpaHa:

SINH, COSH, TANH, MOD.

OtcyTeTBYIOT PyHKUHMM, BblUMCAsIOUKE arcsin, arocos, ctg.
~ 3amerum, uro B PL/1, B orauune ot dopTpaHa, onHO H TO Ke My
 QyHKIHH O6BUHO HCMONIB3YeTCs M JJST LeJBIX, U JJIS BeleCTBEHHBIX]
¥ JUISi KOMIJIEKCHBIX 3HAYeHHH aprymeHTOB. ISl yMOMAHYTHIX QYHKUMH
HasuBaeMplx B PL/1 mamemamuueckumu dynkunsmu (uckmouass MIN
MAX, MOD), pesyjibTaT Bcerja noOJyyaeTcs C NOPSAKOM (MOKET ObITb
H KOMILIEKCHBIH).

* O6pamenne %k QYHKUHH JJs ee BLIYHCAEHHS C 3afaHHBIMH 3HAYe
HUAMH apryMeHTDB INPOMCXOZMT B XOAe BHINONHEHHS NPOrpPaMMbl MpH}
BLIYHCAEHHH COfepiKaumero (yHKuuio BbipaxeHus. HHorga misi Toro,
urofpl  pasnauuath camy (YHKLMIO, pealu30BaHHYIO, HalNpHMep, B Mpo
rpaMMHoM o6ecnevennn IBM, u dyHRUHO, BXomdluy B BHpaxeHue, i

= [I0CHeJHIO HasbiBAIOT yKasameseM (ynKyuu; yKasarteab GyHKUHH Hapsay §
¢ uMeHeM GYHKIHY OOBIYHO CONEPIKHUT H HeoGX OAHMBI CIUCOK apryMeHTOB. 4

" Ipumepn ykadaTede# GyHKuHiL .

EXP(L+2), MAX(X,Y, Z).

B PL/l, kak u B QopTpaHe, MOXKHO pa6oTaTh W ¢ (GyHKUHAMHSY
onpefielleHHHIMH CaMUM nporpammucToM. I[lpaBmia onpenedeHHss Takux
GyHKUHE u 06pameﬂmx K HHM 6yz(yT H3NOXKEHH MO3xHee (cM. ri. 5).%

PopMma.

yrasamenv-QYKYuY ~ uMA-PyYrKyuL [ (Cnucox-apeymenmos)]

.1.7. KoHcTaHTbl )

KoHcTaHTH, cayxaue A npeAcTaBAeHHs B TeKCTe MpOTpaMMb
NOCTOSIHHBIX 3HaueHui, paspeasiorcs B8 PL/1 Ha apudmeruueckue (unc
JIOBbi€), CTPOYHEIE H METOYHbIE.

L.7.1. "ApHdMeTHHECKHE KOHCTAHTEL. /1151 HAYala OyAeM CYMTaTb, 4TO]

-8 PL/l Tak ke Kak W B (opTpaHe, HMEIOTCH YHCIOBBIE (aprudmeTHued
CKHE) KOHCTAHTH TPeX THIOB: LeEJble, BelleCTBEHHBE, KOMIJIEKCHbleH
IMpoGent BHYyTpH umca0oBHX KOHCTauT B PL/1, B oTIHYHE OT doprpanagd
He JOMyCKaloTCs. ' - §

L{eavie KOHCTAHTLI (quc.na) B PL/I Kak u B GoprpaHe, umeior Bukj
NOC/IeIOBATENILHOCTH  JeCSTHUHBIX LU(P, Mepen KOTOPOH MOXKeT croaTe
" 8HaK IUIOC WM MHHYC, HanpuMep:

25 —136 7777 0 —049 10000
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=7 MakcuManbHoe koaHuecTBo nudp B nenodt KOHCTaHTe —15, no unorna -
.ﬁgﬁye'rca, uToGbl, Kak u B goprpane EC, aGcomotHoe sHaueHHe He mpe-
poimano 28t —1 = 2-10°.

dopMma.

uucao-yeroe ~ [+] yugpa . . .

BeJHUHHB, KOTOpble JOJKHBI TMPHHHMATh TCJAbKO LEJOYHC/IEHHbBIE
snaueHus, Xapakrepusylorcs aTpubytoM (omucarenem) FIXED; B dopr-
‘pane Le/BIM BETHYMHAM TPHUMHCLIBAETCS THI INTEGER.

Bewecmsennble uucia, kotopee B ‘PL/1 HaswiBaicTca uucaamu ¢ naa-
sarouieti moukod, KaK u B (¢opTpane, cOCTOAT u3 uHppoBoit yactu (MaH-
rucchl) M MOKasaTesbHOM (mopsiaka). ManTucca, Tak Xe, Kak B Gopr- -
paHe, MMeEET BHA LeJOTro, APOGHOTO HJIW, CMellaHHOro uucia. [lopsigox,
paunnawiufica ¢ 6ykBbl E, JoMKeH, B OTJHuYHe OT dopTpana, Bceraa
NpHCYTCTBOBATb B UMCIIE, )

[pumMepH BemecTBeHHBX uHcen PL/I:

1.8E—3 —85E4 +-.1111E4-05 1EO

MakcumanbHoe KosuuecTBO LHbP B MaHTHcce— 16, B mopsigke —2;
3HayeHHe BelIeCTBEHHON KOHCTaHTH JOMXKHO, Kak u B ¢oprpane EC,
10 a6COMOTHOM BeMHuWHE 3aKJTIOYaThCs B uHTeppade (10-78, 1075).

BeanuuHbl, KOTOpHIE NPHHHMAIOT 3HAuYeHHd C MaBawoinedl Toukod,
B PL/1 onucuiBaiotcs ¢ nomotinbio atpubyra FLOAT (nnaBaouuit); B dopr:
paHe aHAJOTHUYHBIM BeJIHYHHAM mpunuchbiBaetcs THn REAL.

Atpu6ytt FLOAT u FIXED HasmBaiorcss B PL/1 aTpuGyramu
macwmaba. 4

dopma,
4UCA0-naasarouiee ~ wucao-guxcuposarroe E[ 41 yuppa [yugpa)

Dopma a1 GUKCHPOBAHHOTO YHCJA NMpHBEAEHA Aajblie,

MpegynpexaerHue 1. TouHocTb mpeAcTaB/eHHUs BelleCTBEHHO
KoHcrantet PL/1 B MauuHe 3aBHCHT TOJIBKO OT KOJHYeCTBAa LHDP B ee
MauTHCcce; GykBa D, mcnonbsyeMas B ¢opTpaHe JJsi yKasaHHsI Ha npej-
CTaBjleHHe B MaliHe KOHCTaHTH ¢ aBofino#t TouHocThIO, B PL/1 He mpume-
HaeTca. B cooTsercrBHH C mpaBuiaMu npepcrasnenns ganunix B EC 3BM,
RIS TOro yTOGH BelleCTBeHHasi KOHCTaHTa HMesa XBOMHYIO TOYHOCTB,
KOJHvecTBO uH(pp B MaHTHCCe JOMKHO GHTh Goabme 6. Takum oGpasoM,
Hanpumep, o :

UHCna goprpana  3.2D—4 —1.9345678D3 7.89E—02
PL/1 umeior Bux 3.200000E—4 —1.2345678E3 7.89E—02

Mpegynpexgenne 2. I[ecamqnaa'roqxa B uucie PL/1, B oTam-
THe or ¢oprpana, He sBJSeIcs HOPHSHAKOM MpEJACTABJIeHHS uHuc]a
B Mammne Gopve ¢ maaBaomef TouEOf (B SKGNOHEHNEANbHOH,

~ : . 19
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nokasaresnbuoft), Kax{yxe rosopuiocs, 3 PL/1 TakaM npHSHAaKOM SBJIS- i
eTcsl TO/BKO HaJu4YMe MopPsfKa uHcaa. IlostcMy Zas Toro, uToOH uHCIaf)
BuAa 3.1416, 1.5, 5., .1 (koTopnie NpH BLIYHCJEHHSAX Ha tpop'rpane mpe-i
CTaBAAIOTCS B MallMHe ¢ MiaBaomeR Toukofl) umean B PL/1 1y xed
(opMy fIpeACTaBACHHs, K HIM HeOGXOANMO NPHIHCATh NOPSIAOK, HaanMep
3.1416E0, '1.5E0, 5E0 uin 5.E0, 1E—1 wmu .1EO0 )
Mpepynpexgenne 3. Uucna Ge3 mopsiaxa, conepx(aume 2poG-1
HYIO 4acTb. (H, CJIeJOBAaTeJIbHO, TOUKY), ROMYCTHME B PL/1; oun nanazx-
JeXar K Kjaccy WHcea ¢ ukcuposantoll mouxod. Jluanason u3MeHeHus }
TaKMX uHCeJ 3HAUMTeJBHO MeHbIE, 4eM 4YHCea C IUIaBaomed TOUKOH
# no a6comoTHol Beawumne pasen (1015, 1016), npuuem TpeGyercs, 2
4TOGBl KOJHYECTBO ‘dncbp B UYHCTE C qucuposalmoﬁ TOYKOH He npe-.
Bhlwano 15. Udeaa ¢ (uKcHPOBaHHOH TOUKOH MOryT IIMPOKO npmvxe-?‘
HATbCcA B nporpamme Ha PL/l, HO mpH omepauusix ¢ HHMH 'rpe6ye'rca 3
Gomee KecTKUHA KOHTDOJb Haj BeNHUHHOM NMOMYdYaeMbIX Pe3yJbTaToB, uem }
A5 LeJOYHCJAEHHEX. BeJuyuH (06 5ToM mofpobHee GyAeT CKasaHO HHIKe,
B 8.1). ‘ E
®OopMH. v T -

.uumo-dmm~ [+] (uuc}zo-qe/z-6e3-an) [.] (uucro-yea-6es-r)
uucA0-yea-6es-an ~ yuppa. . .

JlomaHBle cKOGKHM YKa3biBalOT Ha TO, YTO YHCJIO ROJIKHO conep)x’a'rb"'"
WIM ueayo, WaM APOGHyIO 4YacTh, WAH o6e Bmecte. TakuM oGpasoM,:
nense uncaa B PL/1 SBASIOTCA 4acTHHIM CJIydaeM YHCeJ ¢ GHKCHDOBaH- -
Hofi Toukof. Umcao BHZA.D. ABAfeTcs LEJbIM, TaK KaK He. COAEPXKUT
ApobHo i YacTd. - . .

B nporpaume PL/1 BemuuuHB, KOTOpbie JOJIXKHEI NMPHHHMATh 3Ha-
yeHHust ¢ GUKCHPOBAHHON TOUKO M, IPH ONACAHUH NOJYYAIOT aTPHOY T FIXED
(bukcupoeanubii). Takue BeJMYMHH, B OTJHYHE OT BeJHYHH C I/1aBaio-
meil Toukofi, npejcraBasiorcs B IBM a6comortHo TouHo. Llenwe Beau-¥
YHHB OTVIHYAlOTCS OT BEJUYHH ¢ (HKCHPOBaHHOH TOUYKOH TOJbKO a'rpnv"
‘6yToM (OnHcaTeneM) TOYHOCTH (CM. HHXKe), C NOMOIIBIO KOTOPOFO 3a~
RaeTcs M AMANasoH U3MeHeHHS ONHCHBaeMOH BeJHUHHBI. )

Komnaexcuoie uucaa B PL/1 npepcraBasioTcst B BHAE, GoJee TIOXOXKeM
Ha OGBIYHOE MaTeMalHyecKoe nsoépa;xenue gyeM B QopTpaHe. Cpanﬂu're.
HanpuMmep:

1.55E6—3.80E—41 u (l .55E6, - —3.80E—4) :

B PL/l cisve erpanuvyenss, Emeipmeecs B ¢poprpaHe H TpeSyiomes,
4TO6H geficTBAYeALHAS B MHHMAd 9acTy KOMIIGKCHOTO YHC/A GHAE npeg:
CTaBJIeHH B BHJI® BEIIECTBEHHEX WHCEN (B CMBHICTe ¢oprpana) n BEmens
oauHaKoByl0 TouHocTh, Hampmmep, B PL/1 nouycxalo'rcx xommlexcnm
qucia B CJOIyDIMero BHJa:

14251, 4—1.561, ~7—88.8E~41 u T. n.



B PL/1 gonyckaloTcs ¥ MHHMEe wncaa, manpumep BHga 7.11 mam
_-3E4l, sBAIOmMHAECH 4YaCTHHIM cJlydaeM KOMIJIEKCHEIX 9HCEJ. .

KoMmJeKCHHE WYHCIa MOTYT (HIYpHPOBaTh B Pa3IHYHBIX KOHCTPYK-
nusax A3BKa PL/1, npuyemM, B ORHHX Cay4YasiX JONYCKaeTCs CTABHTb MPo-
GeaW BHYTPH 9HCJIA DAAOM CO 3HAKOM -+ HWIH —, COEAMHSIOMUM HeficT-
pHTEJbHYI0 H MHHMYIO 9acTH; & B JAPYFHX CJIy4yasix (HampuMep, IpH
peofie) 3ampemaercs. UToGH MeHbllle olinGaTbcst B AafbHefileM, nMeer
cMBICTT He TNOMeIaTth IpoGesibl BHYTPH KOMIVIEKCHOTO YHCJIA; OTPAHH YeHHS

Ha MCIOMb30BaHHe NPOGEJOB B KOMILVIEKCHOM UMc/le JalOTCH B JajbHelt-
[eM TIO XORY H3JOMEHHS.

Benuunnet PL/1, xoTopbie ROJKHBEI NPHHUMATb KOMIJIeKCHHIC SHa-
yennsi, Xxapakrepusylorca arpu6yrom COMPLEX, kak u B ¢oprpane.
r[porrnsono.n'oxmum no cMucay sBaserca arpi6yr REAL, xapakrepu-
syromu it nencmmensuue sHavenust 8 PL/l u npuHumaeMuii no ymonua-
nuio (10 HesIBHOMY oONHcaHHIO B (opTpaHe). ITH anu6yTu Hasbl-
BaloTc ampubymamu mode..

B PL/1 pas BeqvuuH, NPHHUMAIOMIKX KOMIJIEKCHBIE 3HaveHHA , RomnoJ-
purebHo 3agaetcsi atpu6yr FIXED umain FLOAT, pnpenenmomuﬁ T
sHaueHM# Kak A/ JefiCTBUTENbHOM, TaK M JJAs MHHUMOM yacTefl; MOXKeT
_6urb sajan W arpu6yT TouHOCTH (cM. Huxke). TakuM o6pasoMm, Ris
" OmHCHBAEMBIX KOMILICKCHBIX  BeJHUHH (mepemenHBIX, ¢GyHKIMH) THO 3Ha-
ueHMfl ¥ TOYHOCTb AEHCTBHTEJBHON H MHMMON dacTef: Bcerja coBmagaioT
(oHH MOTYT OTAMHYATBCA TONBKO B KOHCTaHTax). [IpuBefleHHBIC Bbillie
KOHCTAHTHI, €C/IH OHH ABJAIOTCA 3HAYCHHSMH HEKOTODHX mepeMeHHBIX
Be/MYHH MPOTPaMMbl, GYAYT HMETb, HampHMep, CeXYIOUi BHA: -

014251, . 4.00—1.561, —7.00E0—88.8E—4l.
dopwma.

4UCA0-KOMNA ~
~ {uucao-Oedems { L} uucao-Oesicme-6es-st 1 | uucao-Geiicma 1}

Tourtocms, Bce Be/lMUMHH TPQIPaMMH, TIPHHHMAIONIHE YHCIOBHE 3Ha-
UeHHA, MMEIOT M TaKYI0 XapaKTéPHCTHKY, KaK TowHocTb. IIpH omucanuu
9HCNIOBHIX BEMHUHH (MepeMeHHHX, GyHKIHN) TOUHOCTb MX MpEJCTABJICHHS
B MallliHe 3agaeTcsl ¢ MOMOULbIO aTpu6yTa TOUHOCTH, KOTODHI HMeeT BHA .
OJHOTO HAM JBYX HeMHX WHCEN, PasfefeHHHX 3anfAToll W 3aK/IOUEHHBIX
B CKOGKH. ATpuGYT TOWHOCTH pacmojiaraercsi 3a OJHUM M3 apH(pMeTH-
YECEKHX aTpuGyToB, KAPAKTCPH3YBIHX THE BeAHUHHH, HampHMep:

- FIXED(5), FROAT(7), FIXED(7.,5),
COMPLEX FLOAT(10).

JAs Beanunn ¢ naaBamo me & Touxoft TOYHOCTD, 3ajjaBaeMas Bcers
A2 OnHEM YHCAIOM, XapAKTEPH3YET KOJHYECTBO ME(P B MAHTHCCE 3HATCHHA



OMHCHIBAeMOA BeJHYHHH, TO ecTb Tpe6yeMyl0 TOUHOCTH rtxpencranneﬂn'a
B Mamune.iHanpumep, anHGyTzTO'lI-IOCTPl‘(D XapaKTepusyeT;3Ha4YeHH S Bl/uu&
.2 1.000000E—50 , —2222.222E10, 3.141592E0. [

mﬂ;na BellMUWH ¢ GUKCHUPOBAHHON TOUKOH TOYHOCTH onpegef
JAeTCA ONHHM WJIH ABYMS uMciamu. B mepsoM cityuae aTPHGYT TOYHOCTH
NpefHa3HA4YaeTCsT AJIST XapAaKTePUCTHKH BEJHYMH C LeJIBIMH 3Haqeuum{
M 3ajaeT KOIHYeCTBO LMD B 3HAYEHWH, TO eCTh AUaNasoH UBMEHEHHS
omHchiBaeMo# LeNo# Bennuunbl. Hanpumep, arpu6yrTounocty (6) xapaks:
TepH3yeT 3HaueHMsl B npefenax or —999999 xo +999999 B l!aCTHOCTB:‘A
3HaYeHHS BHAA

000000 , ~000()g4 , —008800, 999999,

BTOpOE (g) —sanae-r KOJIHYECTBO uudp B APoGHOI YaCTH SHAYEHHS. Hanpn~
Mep, arpHOyT 'm'n-locm (7,5) xapakrepusyer SHaueHHs BUZA

00.00000, 02.00000, —12:34567", --99.99999 ,

ATpuGYT TOUHOCTH AJISl BENMUHHE! C-(HKCHPOBAHHOM TOUKON ompe-
AeNsieT JUanasOHH W3MeHEHHMS Kak leJod, Tak ¥ RKPoGHOM uacTedt sHa-
ueHuil 9TOH BeAnunHH. Hampumep, noMoXHTeNbHEE 3HAUeHHS B Haillew
clyuae OyXZYT MEHAThCS COOTBETCTBEHHO B npefenax ot 00 go 99 u or
.00000 go .99999. HanomHuM, 9TO TOUHOCTDH NpeACTaBJieHHS] BeJHYHK
¢ ¢uKcHpoBaHHOH TOUKOM (KaK W LeNbIX BeJAUYHH) B MallHHE He 3aBHCHT'
OT NPHNHCAHHOTO aTPHGYTa TOYHOCTH: B OTJIMUHE OT BEJHUYMH C IJIaBaio-.
mell TOUKOH NMepBble NMPEACTABAAIOTCS B MallHHe BCEI'a aGCOMIOTHO TOYH O

LA KOMIJIEKCHHMX Be/HYUH aTpUGYT TOUHOCTH OMpeResfier TOYHOCTHE
A1 0Genx 4acrell KOMMJIEKCHOTo 3Hauenus. Hanpumep, aTpu6yrh |

COMPLEX FLOAT(10) nan COMPLEX FIXED(2)

XapaKTepHsYIOT, HalpuMep, SHaueHHs BHAa
8.175432179E—4 ~1.500000000E 4 21 wnu 15—041,

dopma.
. ampubym-mounocmu ~ (4ucao-yeaoe [, umo-uem])

3ameuanue 1,-B TO BpeMs KaKk TOUHOCTb peACTaBJACHHS sHar
ueHHH nNépeMeHHRX M (QYHKUMA B MalMHe yKasEBaeTcs HPH HX omucasy
HHH, TOTHOCTH NPEACTaBJEHHSA KOHCTAHT, BCTPEYAlOMHXCA B TEKCTE npo'«
TPaMMH, ONpege/isieTcsi N0 HX BHeINHEMY:  BUAY M SaBHCHT OT KOJIHYeCTBA
uupp B nsodpamenun]«;auorozqnc.na‘mlu}ero.uax-n‘nccu,(ana-nnanalomei
’ TO‘IKH) allanpumep, KoucraiTH E
0, —0080, 59.6, 1.54E—4}, 1.000E3I},
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)
4MEIOT COOTBCTCTBEHHO CEAYIOUNE aTpPHOYTHL TOYHOCTH:
M, @, B0, B, @.

BaXHO OTMETHTb, 4To B psijie clyyaeB TOYHOCTb BHIYHC/IEHHHA B
SBM, nanpuMep, ¢ Koucrantamu 59.6000 u 59. 6000000 (PIMQIOL!J.MX arpu-
6ytol (6,4) H (9,7)) GyAeT B gBa M TPH Dasa Bhille, YeM C AHAIOTHUHON
KOHCTAHTOH, NMPHBeJCHHO! BHIlle, YTO MOXeT B AajbHefillleM.cCKa3aTbcs
ja TOYHOCTH OKOHHYATENLHOTO DesyJbTaTa (no,uooGHee 06 3TOM CM. HHXKe
g 2.1 nB 8.1).

3JamMeuyaHHe 2. Peanbhas TOYHOCTb NpeACTaBJEHHS] BeJHYHH
g OBM moxeT ObITb 1 Bbille 3aJaHHOH aTpUOYTOM TOYHOCTH NPH ee
ONUCAHHH; TPAHCASTOP rapaHTHPyeT JHIIb, 9TO OHa He GyAeT HuXe.
Hanpumep, 0coGeHHOCTbIO npefcTaBnenus B EC pemuunH ¢ niasamouieif
TOYKOH SIBJISETcd TO, YTO ecaH ux TouHocTb B PL/1 xapaktepusyercs
COOTHOILIEHHEM p << 6, TO MOA HX npeAcTaBjeHHe OTBOAMTCH 4 Gaiita
4 oHH GYLYT WMeTb peaNbHYIO TOYHOCTb B 6 3HAKOB; eclu p > 6, TO
yucsia 3aHHMAOT 8 GaliT U TOYHOCTL MX NpeACTaBJeHusT BCerga COOT-
percTBYeT 16 3HakaM (TO ecTb TOUHOCTH p, paBHO# 16). Stofi ocobeH-
HOCTbIO TpeACTaBJeHHsi 3HayeHHH ¢ naaBawoowed Toykoit B EC 3BM
MOXXHO BOCIIO/Ib30BAaThCSl AJIS1 TOrO, YTOGH B MaHTHCCE yuCJa 3afaBaTh
Menbliee KosuuecTBo uudp. Hampumep, Bmecto

1.54000E—4 uau 1.540000000E—4

MOXHO 3ajarh
1.54E—4 uau 1.540000E—4 -

3ameuanune 3. B ¢oprpane EC TounocTb (Wau AHANA3OH— AJIs
ueJbX BEJMYHH) NMPEeACTaBJIeHHs BeJHYHH B MallliHe onpejesaseTcs He
KOJMYECTBOM LHDD B SHAUEHMH BEJHUWHBI, a ero 0uxod, TO €cTh KO-
nHYecTBOM GailT, orno;meIx st npencmn.ﬂeﬂuﬂ 3HaUeHHS] BeJUYHHBI,
Hanpumep:

REAL %8, INTEGER %2, COMPLEX =4 .

4

Bo mHorux Bepcusix f3bika (OpPTPaH A/ BEUIECTBEHHLIX BENHUUH
Henoasayrotes onucarens REAL u DOUBLE, xapakTepusyiouiie cTaH-
A2PTHYI0 waH HeCTaHXap THYIO (nBoﬁHylo) TOYHOCTb TPEACTABJEHHS
BaHHBIX, : .

CooTBeTcTBAC Mexay atpubyroM TouHocTd PL/1 M Heo6X0ZUMBIM
KolnyectBom GailT Agas npeactaBiaeHusi suaseHus PL/1 B EC 3BM
(nmuHok —B doptpane EC) Gymer npuseneHo Huxe, B 8.5.2

1.7.2. Crpounbie Koucrautsl., B PL/l uMeloTcsi CTpoUyHBIE KOHCTAHTH
(cTpokn) IBYX BHJAQOB: GHTOBO-CTpOuYHBIE (6HTOBbIE) H CHMBOJILHO-CTPOY-
Hbie (cuMBOJbHBIE). CTPOKH CAyXKaT IJs NMPeACTaBJeHNs - B mporpamme
NoCAe10Ba TeALHOCTH CHMBOJIOB HJIH llBOH'-]HHX uudp.
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CumsonoHble KOHCMarmeor PL/l NpeSCTaBAAIOT co6oi noc.negonaTem,;;;
HOCTb cHMBONOB IBM, sakiiouenunyio B anocTpodbi, Hanpumep i

"HOMHMHAJIbHOE {HATIP 1)K EHUE’

'COS(X)’ '_TABJII/ILLAx_Jl !

[IpoGen “WcnonbsyeTcas B cTpoKax Hapsiky ¢ APYFHMH CHMBOJlaM]L
Kak u B psge Bepcuii -¢popTpana, ecau anocTpod HCOGXORIMO HOMECTHTY
BHYTPE CTPOKH, TO OH yjgBauBaerca. Hanpumep, ecan B MpOrpaMMu
pYeMbiX BBIYMCHEHHSX HAM HEOGXOZMMO ONEPHPOBAaTh C nocneAOBaTeJn..
HOCThIO CHMBOJIOB BHAA

- KUHO®UJIbML " TIETPLII"

1

TO B TeKCTe NPOIPaMMBI ClIeAyeT samncarb CJIEAYIOMYI0 KOHCTAHTY:.
'KUHO®UJIbML 1" TIETPLI*"""’ :

AHaJIOTHUHble KOHCTaHTHI HMeloTcs B (optpane EC u B dopTpane 77.%
JluTepanbHble KOHCTAaHTH @OpTpaHa BHAZ 9HTABJII/IU,AI_J1' B PL/1
OTCYTCTBYIOT. :,

CumBosabHBIe KOHCTaHTE PL/1 Moryr rcnmonb3oBaTbesi, B YaCTHOCTH,
B Tex e cilyyasX, yTO H JHTepalbHble KOHCTaHTH (pOPTpaHa, Hanp-'
Mep, NpH BbHIBOJE Ha NeyaThb, HHHULHAJAH3AUHH HJIH B KayecTBe ap'rj-‘
MEHTOB. - . :

dopma.

KOHCMAHMA-CUMBONLHAR ~ : :
~ [cumoxt-SBM <{kpome anocrpodad|’’]...”

Kak BHZHM, BO3MOXHA W _mycrasi cTpoka Buga /.

BeanunHbl, KoTopie ‘6yAyT NpPUHMMATb CHMBOJbHO-CTPOUHBIE 3H
9eHud, xapax'repnsymcx arpu6yrom CHARACTER wuau COKpalieHHO
CHAR. B dopTpane Takie BeJHYHHH OTCYTCTBYIOT, HO B psille cJydaeB
ZomycKkaeTcsi MPHCBaWBaHHE CHMBOJIBHHX 3HaueHWH (KOHCTaHT) nepeMea»
HEIM JI0GOTO THIA.. .

Bumossie - koncmarnmer PL/1 COOTBETCTBYIOT JOTHYECKMM U mec‘r
HaJUaTePHYHEIM KOHCTaHTaM (OPTPaHa M SBASIOTCH HX 0606LEeHHEM. |

Jlornueckne snauenus Hcruna ((.TRUE.) u joxw (.FALSE.) npeu
CTaBJIAIOTCH B TeKCTe NPOrPaMMHL Ha PL/1 cocrsercTBenHo GUTOBLIMH xon-‘
cfanramu '1I'B u '0’'B.’B Xoge. BHIUHCJIEHH B KauecTBe suaqenaﬁ smx:
KOHCTaHT GYRYT B3ATH JBoMyHHle uudpbi 1 # 0. "

Ins npepcraBieHns B TeKcTe mporpammvel Ha PL/1 mec'manuare-
pHUHBIX KOHCTAaHT, HMelumuxcst B GopTpane, Kaxnas mecmanumepuqﬂas?
uudpa npejcrasisieTes B JBOHYHOM BHIE, W IMOJYYEHHAs IOCJAE0BA-
" TeJbHOCTb ABOHYHBIX UH(DP (6UTOB) OpopMJIsETCs B BHe GHTOBOH CTPOKKE:
no6asaenreM anoctpodos u G6yksn B. Hanpumep, KoHcTanTy ¢op1paqi§

ZFF70 - .

: -+
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g PL/1 MOXHO NPEICTaBHTDL TaK:
/1111111101110000’B '

BuTOBLIE CTPOKH PL/I HMEIOT ropasno Gosee mupoxoe NpHMEHeHHe,
qeM auanoruqnue KOHCTaHTH B ¢opTpaHne.

dopMa

xoucmauma -6umosan~"' [0] 1]. .

Kak BHAHM, ponycxae'rcﬁ H nycras 6moaaﬂ crpoka Buga ’’B. Ilpo-
Gesbl BHYTPH 6HTOBON KOHCTaHTHI (n nepen 6yksoit B) ne gonyckatorcs.

B PL/!1 Bennynnam, Koropsie 6yAyT NPHHHMATH JOTHYecKHEe (6UTOBO-
CcTpOYHBIE) 3HAUEHHst, NpunuckiBaercsi aTpubyr BIT. Moxkuo cuurars,
qT0 B ONMpEJE/IEHHOM CMbIC]I€ 3TOMY aTpUOYTY COOTBETCTBYET OMHCATENb
LOGICAL B doptpane. .

[osmopumens. JIns CTPOUHBIX KOHCTAHT, Kak mﬁ CHMBOJIbHBEIX, TaK
‘W 11 GUTOBBIX, AOnyCKaeTeA COKpalleHHast 3amHCh. Hanpnmep

"IA — JIA — JIA — JIA —' sKBuBAneHTHO (@) IA —'
‘111111111111111'B skBuBanéutno (15)'1'B

B xauecTBe K03bdULHEHTa NOBTOPEHHS, 3AK/IOUACMOTO B KpYIJHE
CKOOKH, MOTYT HCIO/Nb30BaTbCA TOJAbKO HATypajbHble uHCaa (ueavie 6e3

3HaKa).
OGobmeHHble (OPMBI IJSI CTPOYHBIX KOHCTAHT:

KOHCMAHMA-CUME ~ T
~ [(nosmopumens))'[cumsor-3BM (xpome >l "]...

KoHcmanma-6umog ~ [(noemopume/zb)} [0| 1]...'B

noemopument ~ 4ucao- t4eﬂoe-6es-3/-talca )

KOHCMAKMA-CMPOUHAR ~ {KOHCMANMA-CUMB | KOHCMAanma- 6umos}

Hauna. KonuuecTBO ¢ :BOJOB B CHMBOJILHO-CTPOYHOM SHAYCHHH
HIH KOJNHYeCTBO OHTOB - [HTOBO-CTPOYHOM Ha3HIBaeTcsi OAUHOL 3TOTO
SHayenuss. [lmuHa JR/A§ 3HayeHHH CTPOUHHIX BENHWUHH_ (MePEMEHHBIX,
dyHkumi) 3agaeTcss NPU HX ONHCAHHH C TIOMOIIBIO ‘atpubyTa AJAHHH,
KOTOpLIfi B ofllleM cJyyae HMeel BHJ BbIPAXKeHHs, 3aKMIOUEHHOTO B KpYT-
Jble cKoGKH M pacniosaraemoro scief 3a atpuGytom CHARACTER wan
BIT. Hanpuwmep: :

CHARACTER(10), BIT(?), CHAR@2 + K+ 1)

Makcumanbnas aaHHA pasna 32 767(215—1).
LuHa KoHcTaHTE OnpefiesseTcsi 1Q  KOJIHYECTBY CHMBOJIOB  HJIH
6uToB, copepamuxcs BHY1DM OKafMJSIOUHX amocTpodoB, MpHUEM s
CHMBOMIBHEIX CTPOK KaAas napa anocTpopos BHYTPH CTPOKH CUHTaeTCH
sa ORu. Hanpumep, xonctants ‘

COS(X) , ’KI/IHOQ)HJIbMu""l'IE'lPl_ll""’ 4'na—',
1111111101110000' "B

. -
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HMeEIoT coo'rsefcmeuuo anH6yTH JAJHHBL, paBHue ) '
©), (20), (12), (16), (). :

B ¢QopTpame 77 TaKxKe ecTb CTPOUHHE BENHUHHB H onnca’rem
CHARACTER, nocse KoToporo-3asaetcs AJIHHA B BUJe

CHARACTER *5

B oranude ot PL/l 1auHa MoxeT GbITb 3agaHA TOJNLKO KOHCTAHTOR

1.7.3. MeTouHble KOHCTAaHTHl. METOUHBIMH KOHCTAHTAMH CYMTAIOTC 1
B PL/1 meTkH, TO ecTb HIeHTHOHKATODHI, KOTOPBIE NPHCOEAHHEHB K K-+
xomy -1H60 onepaTopy HPOrpaMMbl uepe3 JBOETOUHe.

1.8. IpoGenbl H KOMMEHTapHH

Kak yxe yHOMilHaJIOCb paHee, B OTJHYHe OT (OPTPaHa, BHYTPE
KJIO4eBHIX CJIOB, HACHTHDUKATOPOB (UMeH), UYHCeN W OHTOBBIX CTpPOKI
nﬁoée.nu He JOMyCKaIoTCA. IlpoGeas (OAMH HJIH HECKOJbKO) nomxu'
OTACJATH CTOSAUIHE PHAXOM KJIOYEBble CJIOBA, mea’rmpnxampm, KOH#
CTaHTHl (YHCJIOBbIE H CTPOYHEIE). ;

IMpoGent MOTyT GHITh HCIOMBL30BAHH B Da3JHUHHIX MeCTax npo-
rpaMMBl C UeJbI0 OGMAEIrYHTb YTEHHE COCTaBJASeMON NpOrpaMMH TpH
"nanbHefimell pa6ote ¢ Helo. B yacTHocTH, mpoGesaMu YAOGHO BHIAESITH.
3HaKH onepauuii B BhIpameHusX. Kpome Toro, moJIe3HO HCIOJNb30BaTh
‘HeJible CTPOUKH TEKCTa IPOTrpaMMBbl, com‘osmme H3 OHHX NPOGENIOB, A
pasfe/eHHs TEKCTAa HAa CMbICJIOBHE 4YaeTH; B (opTpane (He CuHTa
¢dopTpaH 77) mycThie CTPOYKH TeKCTa He JOMYCKalOTCH.

KommenTapuit PL/1 uMeeT BHA noc/iefOBaTeILHOCTH CHMBOJIOB IBM,
orpaHWYeHHON mapaMu crneusHakoB -/* H %/ (6e3 mpoGenos). Hanpuwmep,

/% 3JIECb BO3MO)XHA TIOTEPSI TOUHOCTH #/ B

KomMeHnTapun 'Moryt pacmoJaraThcsi H Ha OTHeJbHOH CTPOUKE
TeKCTa, KaK B (opTpaHe, H BHYTPH OMepaTOPOB HJH JaKe BHIpaxKeHHH,,)
pasMellleHHBIX Ha YaCTH CTPOYKH. KoMmMeHTaphn MoxKHO moMemartb B TeX
JKe MecTax, u4TO W npobeJbl, HAaNpPHMEpP pSAOM CO cneuauaxamn KO-,
CTaHTaMH, MAEHTHDUKATOPAMH H T. ..

IMpumepm:
M/x @YHKUHUA +/ (X,Y)
F/#%%x [IEPEMEHHAS ss%%/ (R, T)

Popwma.
Kommenmaputl ~ [+ cumeor-2BM {KkpoMme COUETaHHS #/D... #/

2]

Y npaxHeHHst

1.1. 3amucats Ha PL/1 caeaymomue KoHcTpyKuuH dopTpaHa:
a) TEMA3I; RGN B) ATAN(2);

r) COTAN(ALPHA); n (3.5, 15.1);

e) (0.0, 40E—5); x) QHLMEYATbLY
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1.2. OnpepeniuTh, Kakue M3 HpHBel[eHHbIX ufentHrraTopos PL/1
JOTCSl OIIHOOYHBLIMH:
a) HOMEP; 6) MOIIC; . B) TASK KOSCHI;
n A@B; n) C&D; e) S27.
1.8, OnpefenuTh, KakHe W3 MPHBENCHHBIX KOHCTaHT PL/1 sBasiioTcs

wu€ OUHBIMH:
a) 6.E3; 6) :7D—T7; B) -55E — 003;
r +.8 R 4E—2—-2I; &) —4.5}1;
x) "1Ll'B; 3) (100)’100'B; 0 ‘141

x) “—ITPUX';© 1) (4+5)'I'B; M) 'L’ .



TJIABA 2 ' .

BBIPA)KEHH 51
Wb )
Opuentupysice Ha ¢opTpaH, oyAeM CHayajla pasnvyaTh B PL/f
BHIPaJKEeHHS TOJleO IBYX THMOB: apupMETHYECKOe M JOTHUeCKoe, _ -

i o

2.1. ApudmeTHUECKOE BbIpaXeHHe

Apudmernueckoe Brpamense PL/1 cTpouTcs M3 TeX XKe s/eMeHTOR
(nepemenHnle, GYHKIMH, KOHCTaHTHI, 3HaKM onepauy#, CKo6KHM) H o
TeM e NpaBuAaM, 9T0 H B dopTpane. CpaBHuTe, HANPUMeD, BLIPaXKeHHE
Ha PL/1 u dopTpane, pealusyiou(He OfHH W Te K€ BHIUHCJEHHS:

T/R »+8—B(I,J+1) +5.5E—4
- _ . -

T/R %4 8—B(I,J+1) +5.5E—4

Kak BuauM, npHBeReHHbIe Bblpa)KeHHH ‘COBCEM He OTJIHYAlOTCS o
oT apyroro. : -
. B GoabumHcTBe cnyqaes NpOrpaMMHCT, TePeXois K pa60're
‘PL/1, MoxeT MOJb30BATbCA TeMH HaBLIKAMH, KOTODEIE OH mpHoGped,
nporpaMMupysi BHpakeHHsi Ha ¢poprpaHe. OfHAKO HMEIOTCSH H HEKOTOpHE
- OTJIHYMsI, KOTOPble MPH 3TOM HEOGXOAMMO HMeTb B BHAY. ce
2.1.1. CrapwHHCTBO onepauuit. CTapIIMHCTBO apHPMeTHYe CKHHX Ome?
pauuit B PL/1 To e, 9TO H B q)op'rpaﬂe Heckoabko noppap MRymEE
onepaunii BO3BeJeHHs B CTeleHb BHIOJNHAIOTCA CMpPaBa HAJNEBO, Kak Q
B Qoptpane EC, a He c/ieBa Hanpaso, Kak BO MHOTHX BepCHAX (OpTpaHa;
ocTa/bHbIE OMepPAlHH B PAcCMATPHBAEMOM CJyuae BHIIOJHAIOTCS c.neng
nanpaso. Hanpumep, mociiefoBaTe/IbHOCTb  BBIYHCJICHHS BHIPaXKeHHS ;
1—X—YwsZwT =~ . - g
6yxer caenyomeit: T %
1—X, Z#xT, Yau (Z9s T), (l—— X)— (Y #x Z#xT)

2.1.2. Tun pesyabtara. B PL/l HeT HHKaKHX orpaHHueHHE Ha HC-
N0JIL30BaHKE B BHIPaXKeHHH apHOMETHUECKHX BEAHUHH DasAHYHHX THNOF
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(uednbifl, naaBalomui, KOMIJNEKCHET); B 4aCTHOCTH, B OTAIHYHE OT $opT-
pana, JIOMYCKAETCH KOMI/IEKCHAR BeJHYHHA H B KadecTse FIOKa3aress
crenend. TakuM 06pa3oM, onepaHAb /OGO onepandd MOTyT MHpHHAR-
jexaTh K DasHHM THNam, HO, KaK H B (OpPTpaye, eCllu ONMEPAHAL! MpH-
HAZJIeXKAT K ONHOMY THIY, TO BLIYHC/CHHS NPOH3BOAATCH SHAYHTEJIbHO
GpicTpEe.

Korjja onepangbl Kaxofi-1u6o OnepauHA HMeIOT PasHHE THIH, TO
ofHH H3 HHX TIepeli BLIMOJIHEHHeM OMepalyui NPUBOAUTCA K THNY, ABAS-
OMEMYCST ¢CTapIIHMy. CrapwuuctBo TunoB gauHex B. PL/1 TO Xe, 4To
u B QopTpane:

KOMIIJIEKCHBIA <— NJiaBalomull «— GUKCHpOBAHHHKIA

(BewecTBeHHEIH) (uesnnif)

TaxuM 00pasoM, ecjii ORHH H3 onepaHzioB "C NJasaiomefi ToOuKoi,
70 M PE3YJIbTAT 5TOH OMepalHd MJABAIOWKA; €CIH OJMH W3 enepaifioB
KOMIVIEKCHBEIA, TO M pe3yJbTaT KoMmjekcHui. Hamomunm, uto B PL/1
KOMIJIEKCHEIH PesyabTaT MoxeT GHTb HJIH B NJIaBalomwel, WM B uren-
posaHHO# (popMe, -KOTOpasi onpejesieTcst MO TOMY e MpaBuly CTap-
muHcTBa THNOB AaHHHIX. To ecTh B PL/1, Ha camoM JeJie, HCIOJIB3VIOTCH
caenyiolHe JBa BHJA npeoﬁpasonauuﬁ -

" KOMIIJIEKCHBI +— AeﬂCTBHTeJIbelﬁ
nJ1aBaloy i <— QHKCHPOBaHHBIN

IMepBoe mpeo6pas3oBaHue 3aKJIOuaeTc B J0GaBJAECHHH HYJeBOH MHH-
MOft 4aCTH, W BTOpOe—B BhIfeJeHHE Mopsiaka M MaHTHcCH. Hanpuwmep:

1.93456E + 2— (13 -+ 481) — 1.10456E - 2—4.80000E + 11

3aMeTHM 3jiech, 4TO 3HAUEHHS C (PHKCHPOBAHHOR TOYKOIl mocJe
npeoSpazoBaHH K n.uanatomeﬁ tdopme 6yny‘r yXe MPERCTaBAATLCA He
a6COMIOTHO TOUHO, a C OTPAHHYEHHOH TOYHOCTHIO, 3 anncameﬁ OT KOJIH-
YecTBa LMp B THX SHAUECHHAX.

B cayuae, Korga of6a omepanja uesnle, To B PL/I pe3yabTaT He
BCerja nosyvaeTcsl LeJbiM. Pe3yabTaT onepauuH ReJNeHHs, B OTIHYHEe
OT ZesieHHs B (OpTpaHe, MOXKeT NOJYIHTHCA H JAPOGHHIM, TO €CTh HMe-
OWEM TN ¢ ¢uKcHpoBaHHOM Toukoi. Harpumep, B PL/1 noayuum
52— 2.5, a B popTpane 5/2 — 2. Bipouem, B STOM. HET HHUETO YAHMBH-
TeJIHOTO, ecJH BCNOMHHTb, YTO B PL/1 uedwfi THN SBJSIETCS YaCTHBHIM
CIy4aeM THNa JaHHHIX G (PHKCHPOBAHHOM Toqxon

Tounoe mpaBusio 1Jsi OnpefieseHHs THNA peaynmara omnepaluu
BO3BeleHust B cTemeHb npusegeno nosdxe (cm. 8.1.1), a noka pagu mpo-
CTOTH Gypem cyMTaTh, UTO Pe3yJabTAT BCerfa HMeET THN IJIaBalOWUR
(Bemecmeﬂﬂuﬁ), 4yTO B NMOAaBJsioueM GOJNbIUMHCTBE CJYyYaeB COOTBET-
CTBYeT neficTBHTENLHOCTH.

Ecau nouemy-MGwoéxogauo, 9TO0H THN pesy/bTaTa ONepalHH
I(enenm:{ HJIH BOSBEJEHHS B c'ren;x?n PL/l ’3 OTBETCTBOBAA ycTaHoB-
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JeHHOMY B dopTpane, TO cjaegyer mpryveHuth pyskunio FIXED, np
BOASAILYIO THI MOJYYeHHOro pesyJbTaTa K lleqoMy tuny. Hanpumep
ocyuwecTsaAseTcsl CJelylomlas 3aMeHa BpaXeHu# (opTpaHa Ha BhHIpa
wenus PL/T (I, J —uensie): 1
*  1/J— FIXED(1/J)
H ' .

I %% 3 — FIXED (I % 3!+ 0.5)

B o6ouX caIy4asix, ORHAaKO, IPHBEJEHHOE COOTBETCTBHE CIPaBeA/IHBG
AuWb AJAS CAydas, KOrjga apryMeHT Io Moxyaio MeHbine 10°% 3na
_mepep 0,5 coorsercTByeT 3Haky I (MOXHO HCIONb30BaTh H (byﬂxumq
SIGN —cm. 9.1.2). 1

2.1.3. TounocTh pe3dyibTara. TOYHOCTb pe3y/JbTaTa ONEpaluH A {3
nnapatomeil GopMe} kak H B (OpTpaHe, OmpejeisieTcs NO TOYHOCTH
onepaHjoB H 6epe'rca paBHOlt GoJbllleli U3 TOYHOCTed. ABYX OMNEPaHAOR
(a1 popTpaHa HMeeTcs B BHAY AJIHHA). Hanpumep, ec/lu TPUHSATE, UT0"
nepemennre P, Q! R HMeioT COOTBeTCTBEHHO aTPUOYTHI TOYHOCTH, pas-
ubie (5), (7), (9), TO pe3ynbTaTH BLIMHCIEHHS BbIPaXKeHHH .

P+Q, Q*R, R—Q/3
6YAyT HMETb TOUHOCTb, COOTBETCTBYIOULYIO CJIEAYIOWHM aTpUGyTam:
™, 9, .

ToyHOCTb pe3yJbrara GOMBIUIMHCTBA Omepauuit B dpopme ¢ dukcHpo-
BanHON TOuKoH sBJAseTc a6CoJIIOTHOH, KaK H TOYHOCTb onepaﬂnoé.’
Ho, aa1s pesy/bTaTa ONEpAalKH JeeHHs, KOTODHi MOXKeT ObTb H Hes
TOYHBIM, GepeTcsi MaKcHManibHas TOYHOCTb (p = 15). HeKOTophle ocoGens
HOCTM BHIOJNHEHWS omepaluii -Haj onepaHAaMu ¢ GuUKcHpOBaHHOH Tquoﬁ
6yAyT npuBefeHH nosgHee (cM. 8. l)

3nech JHIIb OTMETHM, YTO . TOYHOCTb BBHIYHCHEHHS CTaHAAPTHBIX
cbyﬁxuuu ynoMaHyTHX paHee (cM. 1.6), KecTko cooTBETCTBYET TOYHOCTH]
3a/laHHOTO apryMeHTa. TTosromy, HanpHMep, SHaueHHe yKasaTens GyHKIHR
LOG10(3) Biunc/AsieTcsl BCETo JHUIIb C OXHHM 3HAKOM TOYHOCTH M Gyner
pasHo 0. 6E0 BMeCTe C TeM .

-LOG10(5.0000) ==0.6990E0 u LOGlO(00050) =1 6990E0

i

TakuM 06pa3oM, TPOrpaMMHCT J0JKeH OCOGEHHO BHMMATeJbHO CJR%
IHTb 33 TeMH YKasaTeJsIMH (QYHKLHA, apryMeHTaMH KOTOPbIX annmo'rci
.uHCJ]a, H B HEOOXONHMBIX CyyasX YBeNHuHBAThb HX TOYHOCTB, npunw
chiBas K HHM HyJau (cJeBa WJIH CNpaBa). 14

2.1.4. Mepenonnenus. B PL/I, kax u B popTpane, HyKHO c.nemm
3a TeM, 4TOGH Pe3yJbTaT BHINONHEHHS KaXJO# omepauuH He BHIXOAR
3a yCTAHOBJIEHHBIt Aas AaHHOM Mammub npeged. B doprpane EC paf
LeABIX SHAueHHH TakuM npefeioM sBasercs 28 (= 2-10°), a M’
pemecTeeHHsX — 1075, Mbl GyjleM moka cunrtath, 90 B PL/1 npunats
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e e NpelesH, XOTS A LEIHX PesyJbTaToB B pAje clIyd9aes, STOT
gpefel OKA3HBAGTCS DaBHBIM 1015,

KpoMe TOro, MpH BHINOJHEHHM INpOrpaMM, HamHWcaHHBX Ha PL/1,
MOXeET BO3HHKHYTh TaK HashiBaeMoe «(bHKCHDOBaHHOE» MepeNoHeHHe,
B TOM CJyYae, eClH Io/yyaeTcsi pe3yabTaT B Gopme ¢ (uKCHpPOBaHHOK
roukofi (TO €CTb ¢ APOOHO# uacTbio 6€3 mopsinKa), B KOTOPOM OKasbl-
paerca Gonee 15 uupp. IMogpo6HO o0 Mepax mHpeynpexAEHHS 5TOrO
nepenoIHEHNs Gyner pacckasaHo B 8.1.1.

2.2. Jlornueckoe BbIpaxKeHHe

B COOTBETCTBHH C TePMHHOJOTHeH, MPUHSTOH XIS CTPOYHBIX KOH-
cTaHT, JOTHYeckOe Bhipaxenne B PL/1 npaBuibHee HasblBaTb 6umoso-
cmpotHbLM WIH Oumosvim BEIpaxkeHneMm. Jlornueckoe wiu GHTOBOe. BHIpa-
skeue PL/1 CTPOHTCA M3 TeX JKe KOMIIOHEHT (JIOrMYecKHe HIu GHTOBHIE
KOHCTAHTHI, NMepeMeHHHe, (QYHKIHH, ONepalUH) M, B OCHOBHOM, IO TeM
ke npaBHJaM,. uro H B ¢doprpane. Toabko omepauuyu o KOHCTaHTHI
g PL/1 umetor apyro#t Bux. CpaBHuTE

X.LE.luX<=m®

X#+Y .GT. 2 .OR. .NOT. (L .AND. .TRUE.)
nXxY>21 (L& '1'B)

2.2.1. Burosbie omepausd. B npusefennofi Huxe Tabauue HaHO
cooTBeTCTBHE pfAja onepauu#i ¢oprpana O6utoBnIM onepauusM PL/1,
TO eCThb OMepauHusiM, pe3yJbTaThl KOTOple NpeACTaBJSIOTCA 6HTOBHMH
CTPOKaMH.

\boprpan | .GT. |.GE. | .LT.|.LE.|.EQ. | .NE. | .NOT. | .A D.|.OR.

Mexgy cocraBHbIMH CHMBOJIaMM oOnepaiui (>=, =<, T1=) npo-
Gennt He AOMYyCKAIOTCA.

Crapummncrso onmepauuii To xe, uTo W B (opTpaHe, 3a ORHUM -
HCKIIOUeHHeM: OJHOMECTHasi Oflepallusi OTpHLaHUSA sIBJseTcs onepauueii
CamMoro crapuiero paHra, TOro e CaMOro, 4to M ONEPaUUsi BO3BEXEHH
B cTenenp. [ostomy BbipameHde, KoTopoe B GOpTpaHe HMeeT BHJ

-NOT. X .GE. 2
B PL/l ROJKHO ObITh 3aMHCAaHO TaK:
X >=2) .
BHTOBbLe onepauuy pasReasoTCA Ha ON€palld OTHOLUEHHA H JIOTH-

4€CKie onepaunn. [Ipyrue AeiicTBHS, BHNOJHAEMble Ha GUTOBHIMH BeH-
MHamu, onuchiBatoTcs nosxe (cM. 8.2).
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3ameuanue B PL/1 ner noruseckux onepauyfi, SKBHBAJIEHTHIY
onepanusiv .EQV. u .NEQV., umeomuxcs B doprpane 77, HO omy
BIIO/IH® 3aMEHSIOTCS ONEpallMsMM = M ~1= Hag GHTOBHIMH cq'poxau;%
2.2,2. Onepauuu otsow HHst. B PL/l MOXHO CpaBHMBAaTh MEXpy
co6oft ‘KaK apH(MeTHUeCKHe SHAYEHHA, TaK U CTPOUYHBIE (6uroBnie §
CHMBOJIBHEE). ' . .
CpasHHBaeMHe apu(MeTHYeCKHe SHaueHHd, HMEIOLKe pasHble a'rp‘
6yThl, KaK W NpH BHIIOJHEHHH apH(METHYECKHX onepaunit, npusoparc
K crapuium arpubyram (cM. 2.1). Honycxae*rca/u"cpasﬂéuue KOMILJIeK i

HBIX BHIpaXKeHHH, HO, pasyMeeTcs, TOJNbKO.C NMOMOLIBIO onepauuii =
==, HampuMep,

~

X = 1411 o

~ CpaBHenue CT[)O'-XIHHX 3HaueHnil (GMTOBBIX WJH CHMBOJIbHBIX) MPOHIE
BOZUTCA TOGHTHO (TIOCHMBOMbHO) CJeBa HANpaBO A0 Nepsoro HecOBmap-
mero 6ura (cumsoaa). Ta crpoka, KOTOpOH MNpHHAKIeXNnT OHT (cmi?.
BOJI), MMelolui §osbiiee 3HAYEHUE, CUHTACTCA Gourbuieit (mm HepaBHB!
Apyroif); eciH Bce COOTBETCTBYIOLIHE 6utsl ®(cuMBOJb) DPaBHEI MEXRY
co6o#t, To CTPOKH cuuTaloTCs paBHbIMH. CpaBHEHHE CHMBOJIOB IPOH3BO-
XUTCA Ha OCHOBAHHHM NDHHSATOH KOAMPOBKH, KOTODasi npusegeHa B 956,
Korga opsa u3 cpaBHHBaeMbIX CTPOK Kopoue Apyroii, To mnepex cpaﬁl
HeHHeM TNPOH3BOXHTCS RONOJHEHHE cmpaBa GoJee KOPOTKOH CTPOKE
HyAsIMH (B151 GUTOBO# CTPOKK) HH MpoGeiamu (&7151 CUMBOJIbHOM CTPOKH).
" PesyapraroM J0GOH oONepaluH OTHOLIEHHS ABMAIOTCHA 3Hauenns
WCTHHA WJH NOXb, TpEACTaBJsieMBle B MalliHe JBOHYHBIMH eRunnLed
WIM HyJeM ¥ u306paxaeMble GHTOBBIMH KOHCTAHTaMH "I'B u 0'B.
Huxe parorcs npuMepu onepanuit OTHOIUEHHS, pesynma'w KOTOPHE

nmeloT 3Hauenne uctuna ('1'B): .
1B > '0'B 'I’'B="'100'B ‘11000'B > ‘10101'B
0II'B<’I'B '—'>"'4" '5-2I'"> 521" ‘
*KOH’ < 'KOHELL" ?
3amevanue [loMHMO nmepeyucHeHHBIX Bbilie B PL/1 meme; -
ewe omepanud —1 > M T1<, SKBUBAJIEHTHHE OnepalHiM < = H > =
2.2.3. Jloruyeckue onepauun. B PL/1 joruyeckue onepaunu &, 1,71
(n, wam, He) MOryT NPOHSBOAHMTLCS HE TONBKO HAR a/IeMeHTapHbiME
GHTOBEIMH . 3HAYEHHSAMH, NpeACTaBAsieMbIMA KOHCTAHTaMH '1'B u ‘0'B, 0
W Haj COBOKYNHOCTBIO GMTOB, TO €CTh GUTOBBIMH CTPOKaMH ° nponssom;f
Ho#t JaMHbL. EcC/M GUTOBbIE CTPOKH MMEIOT Da3HbIE LIHHBI, TO OHH npek
BapuTe/NbHO BLIPABHUBAIOTCS NMyTeM R0GABJEHHS HELOCTAIOLHX ABOHYHBE
HyJeit cnpaBa K Gosee KOPOTKOil crpoke. - Jloruueckas onepauus nposs:
BOZMTCS TIOGHTHO Haj COOTBETCTBYIOLHMH GHTaMH o6enx crpok. Imusd
pesyabTaTa paBHa AMHHE Gojee AJIHHHOH CTPOKH. -
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[IpuMep bl - ’ N
—’10110’'B — '01001'B

71110011’B & ’1’B — *1000000'B

#10101’B 1 0011’'B — “10111’B

e _ 'I'B ana x € [1,2]
X >._1&X<_.2—>{ '0’'B gas xé[l,?]

3aMeuaHue 3HaueHHe Joruyeckoro, euipaxenus PL/1,%coxep-
XKaiero T0AbKO GHTOBHE Hyau, B omepatope IF (cu. 3.5) sKsuBaneHTHO
xonctante ‘0’B (MOXKB); eciu B 3HAYEHWH COZEPKHTCS XOTs Gbl ORHA
guroBasiieJHHHIIA, TO OHO SKBHBAJIEHTHO KOHcrauTe ’'1'B (ucTHma). '

£92.3. CrapiuMHCTBO Onepauuii

CrapumiHcTBO onepeuuii B PL/l yCTAHOB/NIEHO B COOTBETCTBHH CO
cnenytomedt cBORHOM Tabnuuel onepauuit -(onepauus !l onncana B 8.2.2)..
1. %%, —1 (sosBegenne B crenenb, HE —Jjornueckoe orpuiaHue).

2. %, | (yMHOXeHHE, HeJeHHE).

3. -+, —~ (cnexenwue, ruqmaﬂve) . N

4, ! (cuenaense).

5. <, <=, >, >=, =, Ti=, 71>, T1< (cpaBHEHHS).
6. & (U—noruyeckoe yMHOMEHHE).

.1
N

! (WU —noruyeckoe CJIOXKeHHE).

HanomunM, 4ro B (opTpane JOTHYECKOe OTPHIlaHHE MO CTAPIIHHCTRY
CTOMT NOCJ/Ie ONepalluil CPaBHEHHS; ONepalHsd clemJeHHs B (opTpane 77
HMeeT To e CTaplmMHCTBO, uto M B PL/I,

YnpaxHenus

2.1. Onpepequtb TOYHOCTb c.nenylom.ux Bupamemm PL/1 (L —uenoe
toynoctd 5, X w Z—c nnaBalomeﬁ TOYKOH TOYHOCTH COOTBETCTBEHHO
8 u 10):

a) 1/EXP(1.54) 6.0

6) 1/EXP(1.54 % X)46.0=L

B) 1/EXP(1.54 % X)—=6.0xL % Z

2.2, Hanucare Ha PL/1 caegyioune BblpaXKeHHS:

* d 4 '

ar— =
2) Ri+Risi c+0.5
CiCy l X2 o -
" R, 1—R '
6 Ri. (V B—er107*5"% 4 Ry cos (l/ﬂy))"”’
Ry’ 2(1—R)

2.3. Hanucarb Ha PL/1 ciegymomue BrpaxeHusi Gpoprpana:
a) XY .NE.0 .AND. .NOT. B
f) X*.LT. 1 .OR. NOTYEQZANDZNEX
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2.4, Onpepe/uTh HCTHHHOCTb CJEAYIOUIHX BBIDAXKEHHA (CM. Tabanny
xoaupoBku B 9.7):

, 3), ‘1100'BI1="11B 6) "B < '0'B :
) ’011'B < '10’'B : r) (‘1110’B & '01’B) > "001'B -
2 (70011’B 1 ’1’B)<’101’B e) 'BIT’ < 'BIG’ ;
%) ‘BIT’ < 'BITOW’ s) ‘BIT’ < 'BIT_ _’

) ’BIT’ < ‘SYMBOL’ k) 'BUT’ > 'CIMBOJI

n) 'MBAHOB’ > 'UBAIIKEBHUY’




FJTABA 3
ONEPATOPBI

34ecb MBl PaccCMOTPHM, B OCHOBHOM, TOJILKD Te onepatopu PL/I,
KOTOpBI€ HMEIOT aHaMNor cpeju oneparopoe doprpana. Kaxguii enepaTop
PL/1 nmMeer caenyiomyio obmyio ¢dopmy:

[Memka:] ... meao-onepamopa; - )

Kaxpauit omepatop Moxer 6biTh TIoMeyeH, MpHYeM JRaxe HeCKOJb-
kuMH  MeTKaMH. Huxe npu ‘manoxenun ONIepaTOPOB  CHHTAKCHYECKHe
$opMBl, KaK ‘TIpaBHaIO, GYRYT KaBaThes JJ151 HelOMeYeHHBIX onepapopB.
Kouuaercsi onmepatop PL/I Bcerga Toukol ¢ 3amatoil.

B ormmune or dopTpana B ogHoOit cTpouke 6aanka PL/1 moxer
ObITb PAcMONOKEHO NMPOH3BONBHOE YHC/IO ONepaToOpoOB HJIH JI06asi 4acTh
oneparopa. Onepatopl pacnosaraioTcsi B MPOH3BOABHBIX MNO3HLHAX pa-
6ouero nosisi GMaHKa, 3aHUMAIOWETO MOSHLHH CO 2-it no 72-0.

3.1. Onepatop npuceamsamis

Oneparop npucBansanus PL/l, B ocHeBHeM, uMeeT TOT e BHZ,
4T0 1 B doprpane, ecu He CuMTaTh OrpaHHYHBalOUel €O TOYKH C 3a-
naroi. Cpasnure: :

LOB: G(I)=Z < 14; 15 GI)=Z.LT. 14
DPopwma.

onepamop-n puceaueanus~ nepemerHan = 6blpadicerue,

Oneparop nprcBanBanua PL/1 MOXeT GuITb ueTHIDEX THIIOB: apud-
MCTH‘leCKOI‘O‘ GHTOBOTO, CHMBOJIBHOTO M MeTOYHOro. Tum oneparopa sa-
BHCHT or Thna -mepemennoft BBIDaXKEHUA, HAXOAAHHXCA B JIeBOH H
TPaBoii wacrax oneparopa NpHCBAaHBaHUA. '

3.1, Aanme'mqecxoe npucsausanke, B cayuae, ecau apudmeru-
YeCKue TlepeMenmasn u BbpaXKeHHe B JIeBOA M MPaBON gacTsX onepa-
Topa umeior pasAuuHHe aTpPHGYTH, TO TaK Ke, Kak H B doprpane,
2 3ak. 105 ) * “ 35



aBTOMaTHYeCKH MPOH3BOAHTCS npuae;xeﬂue anHByTOB Bblpa)KeHHﬂ K ar-’”’
pu6yTaM nepemeHHon, crosiuieli B JeBOH qacTui oneparopa

[puBefieHHe MJIaBAIOMIErO 3HAYeHUS K LieJOMy IPOM3BOAHTCS OTGpa-
cmBaHheM APOGHOil uacTH. KommekcHoe 3HayeHWe, KaK HB ¢doprpase,
. MPHBORWICS K BEINECTBEHHOMY OTGPAaCHIBAHHEM . MmHuMo# wactd. IlpuBege-

Hie IeJJOr0 3HaYeHWs K MJaBaloOUleMy BHAY H MOCAELHEr0 K KOMIVIEKC-
HOMY OCYUIeCTB/ISieTCSl NO-TeM XKe MPaBHJIaM, 4TO W NpPH BBIYHCJICHHH -
apH(MeTHYeCKUX BHIPAXKEHHH, KOTAA OnepaHibl omepauHii HMeloT pastble
aTpubyTHI. Hanpumep, ecid 0603HaUHTD Leyl0, IIABAIONYI0 i KOMIUIEK-
€HYIO IepeMeHHble COOTBETCTBEHHO uepes I, R u C, To npeoGpa3oBaHHs :
MeXAy HHMH, BEI3bIBAEMble COOTBEICTBYIOLLMMH . OEPaTOpaMH, Moryr 3

4uMeThb c.nenyloumu BHA;

R

‘ 'i’w"w%&i".}&v..:x.'. v e

I=R; R=1
—13<—-—l 3699E1 1.3E1 «— 13 ' v
R= C" C=R; i

" 1.4E3 L. 4E3+3 8E — 2I 1.4E3--0.0E0I «— 1.4E3

Ec.nn sHaueHuA JIeBOH W mpaBeil yacTel oneparopa uMeloT pasHymo °
TOUHOCTb, TO NPOUCXOZHT NMPHBEJECHAE TOUYHOCTH BHIPAKEHHS K TOUHOCTH
nepemenHo#i B JeBok uactu. [las cayuas nepeMeHHOA ¢ M aBa lom.ei!
TO4YKOIl B JIeBOil 9acTH omepaTopa NPHCBAHBAHHS OTCeKAlOTCS LHPDH uid
KOGABJMIOTCS HyJW B MJajiine Paspsifbl 3HaueHus; AAa L €0 i mepe-
MeHHOH —B cTapime; AAs GHUKCHPOBaAHHOMK TOUKH —MOKeT OLITh,

W B Maagure M B crapume paspsapsl. s caydas ueaof wad ¢ukcy- - #
DOBAHHOH TepeMeHHOH, KOrRa Npyu NPHCBAMBAHWM TepSIOTCA CTaplIHe. :
"sHavampe paspsAfbl 3HaueHdst, QUKCHpyeTCH elMOKA THNA SIZE ()ma- ;
RasoH); €CIH He NPUHATH CNelHaNbHHX Mep (cM. 7.3), TO BHIIO/THEHHUE. &
nperpaMmbl GyAeT NPOJOJIKATRCA C HENpaBUJIbHBIM peayJIbTaTOM MpHCBA-
MBaHMS (4TO MOXKeT MPOH3OHTH M B doprpane EC NmpH NpHCBAHBAHHMK
LeJibiM NepeMEeHHbIM LJMHK 2 LeNblX 3HaYeHHH, NPEBHINAIMHX MO 36-

COMIOTHO} BeanunHe 21°).

Huxe RaHn npnmepm npusegenusi sHauenuit 01150 # -1. 2349El g
HMelomux atpubyr TodHocTH (5), K APYTHM arpubytam TounoctH: K (7), ¢
@ u @ B : %

Jlan neaMx _Jlam nasBaomuEx ﬁ
0001150 «— 01150 | —1.234900E1 «—— —1.2349E1 &
1150 «— 01150 —1.234E1 «— —1.2349E1 g
150 +— 01 150, (omn6Ka) —1.23E1 «— —1.2349E1.. N

.

- ',U..}m snaqe;mﬁ ¢ ¢uxcupoBaHHON TOYKOR (CBEPXY YKasaHBl aTpH: .
6yTH TOYHOCTH): ’
Y(7,4) (6,3 (3,1 63 @2 (63 .
013.8600 <—13.860 13.8 «— 13.860 3.86 «— 13.860 (owmnGKa)
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3.1.2. Crpounbie TpHCBaHBaHHS. Hans 6uroso-crpouHoro mpHcsauBa-
qus B J€BOH UACTH ONepaTopa NPHCBAHBAHHS JIONKHA HAXOAMTHCS OH-
ropas NMepeMeHHAd, a B npaBoii 3acTH — OMToBOe BhipaxeHue. Ectn ganua
sﬂaqeuuﬂ GUTOBOrO BHIPaX{€HHSI He COBMajaer ¢ AJIMHON NepeMeHHON,
0 TPOHCXORHT NpPHBEJeHHE JJIHHBI: OT 3HAYEHHs] BbIPAaXKeHH CHPaBa
T6paCblBalOTcﬂ JIMIIHKHE OGUTHl HJHM TPHIHCHIBAETCH HEOGXOAUMOE KOJH-
yectBO HyJei.

[Ipy CUMBOJNbLHO-CTPOUHOM TPHUCBAHBAHMH B CJAyuyae, KOrAa AJHHBL
nepeMeHHOA H BBIDAXKEHHS "He DaBHHI, OT 3HAYEHWS BLIPaXeHWS CpaBa
076pachiBAIOTCA JIHIIHUE CUMBOJH MM K HeMy ADHMHChIBaeTCS HeobXo-
AuMOe KOJHUECTBO npoGenos (kak u B ¢doprpane 77). -

[TpuMepH.

Jna crpounnix nepemenHnXx T u H, xapakrepusyempix coorsercr-
penno arpubyramu BIT(6) v CHARACTER(5), B pesyJbrare BbiloJHe-
yus NPHBEAEHHBIX HHIKe ONepaTopOB NPHUCBAHBAHUS MOJIYUUM CJAERYIOMHE
8H8‘1€HH$I (cm. cnpaza) ‘

oneparop pesyJibTar

T="1010"B; T="101000'B

T=="11011011"B; *~ T="'001001'B

='OTBPOCUTDb’; H='OTBPO’
H=" H="un s

3.1.3. Metounoe npucBanBanue. OnepaTop MeTOYHOIO NPHCBAaHBAHHS
CJIY2KHT /151 IPUCBAHBAHU Sl METOYHOM NepeMeHHOM 3HayeH!s Xpyrok Meroy-
Ho#t mepeMeHHOM uau MeTkH. TaKoit . omepaTop COOTBETCTBYeT oOnepaTopy
ASSIGN B doprpane. ’ .

Hanpuvep, oneparop doprpaHna. :

ASSIGN 12 TO N

8 PL/1 Moxer GHITb 3amicaH CJeAyIOWHM 06pasoM (eCaH NPeXNONOKHTD,
uro meTke ‘12 cootserctsyer B PL/1 merka L12):

M=L12;

[Mepemennas M s nporpaMMe Ha PL/1 ponxHa 6uTb ‘omucaHa
(cM. ra. 4) c atpubyrom LABEL, nanpumep, oneparopom

DECLARE M LABEL;

BosMoxen Takxke u c.nenylomuﬁ oneparop:
BRANCH = M;

ecan nepemennass BRANCH Takxe MeTouHASL.

MeTounne nepemennble Hcmoassyiotcsi B omepatope GO TO (cu.
Hixe. 3.2), . R

3.1.4. Cnucok nemoit wuacTH. OanM orepaTopom npncaausanuﬂ
B PL/l MOXHO W3MeHHTh 3HAUEHHS CcDasy HECKOJbKHX TEpeMEeHHbIX,
flovecTHs ux B JeBylo wacTb OMepaTopa NPHCBAMBAHHS H PaspeqHB MpH
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otom sansTeiMH. Hanmpumep:
P, IND,A (L,/K+1)=0;

a5 apudMeTHUeCKOTO mpucBaMBaHui B CIOHCOK JieBoli dacT Mory,
BXOAHMTh NepeMeHHbIe ¢ pasnudaoumumuca arpubyravu (FIXED, FLOAT,
COMPLEX); mepeMeHHHe MOT'yT HMETb H DasHYl0 TOYHOCTb. 3Ha-|eung
HHAEKCOB BHUHCJISIOTCS A0 BLIYMCJCHHS BhIPaXKeHHA NpaBol qacnf
BhiuHC/IeHHOe 3HayeHHe NPaBOf YaCTH MO OYepeAH CJeBa HAaNpaBoO Mpy,
cBauMBaeTCs BCeM NMepEMEHHBIM JIeBOH 4acTH, H NPH ITOM Bunonnmom,
Heo6XOoZ¥MbIE NPEODPA30BaHUA NPHCBAaHBAEMOI0 3HAaueHHA.

3.1.5. ®Popmbl.
. 0nepamop-npuceaueanus ~ .

nepemMenHag-apudM, .. = eoipagenue-apud; N ’

nepemennan-61umos, .. = ebipasicerue-61mos; ‘ ! n

nepemMerHaA-CUMS,.. = B0LPAJCEHUL-CUME; .
nepeMenHan- memout, .. = { MemKa | nepemMeHHAA- MeMoUH}; ). .
., G

3.2. Oneparop nepexopa \

Onepatop mnepexoga B PL/l coorseictsyer "omepatopy GO TO’
B QopTpane H uMeeT caegyiomylo GopMy: - ;
onepamop-nepexoda ~ GO TO { memxa | nepeMeHHAR- MEMOUHAA b

B cayuae, korga B oneparope HCTIONIb3yeTcs] MeTKa (B TePMHHOJO-
ruu PL/1— Memounas Korcmanma), TO 970 9KBHBAJEHTHO Ge3yCTOBHOMY”
onepagopy GO TO B q)oprpaue Hanpumep, oneparopy ¢oprpana

GO TO 150

MOXeT COOTBEeTCTBOBaTh CleAylouwuit onepatop B PL/I:
GO TO L150; mau GO TO WWOD;.

Merounas nepeMeHHas. HCMOJb3yeTcs B onepartope mepexoga PL/L-
OGHIYHO B TeX e CJAyYafiX, KOFJAa NpH NPOrpaMMHPOBAHHH Ha dopT-
paHe HCTOJB3yeTCH HasHayaeMblil HJIH- BHuMc/AsieMblii onepatop GO TO

Hasnauaemoui onepatop dopTpana *

GO TO M, (35,44,12) .
peanusyercsi, HampHMep, cleRylOmUMH omepatopams B PL/1:

DECLARE M LABEL(L35, L44, L12); 4
GO TO M; -3

Merku L35, L44, L12 u 7. o. BHGPAHH C LEJIbI0 YKa3aHHA Ha X
~ COOTBETCTBHE MeTKaM (opTpaHa; B PeabHHX MpOrpaMmax Ha PL/1 on®
06bIuHO GepyTcs Gojiee MHEMOHHUHBIMH. @
B onepaTope omucaHHsi, KOTOphifi MOAPOGHO pasoupaerca B I 4,
ONUCHIBAETCA METOUHAA fHepemeHHast -M W yKashBaloTCA Te MeTKH, KO°

o
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topble MOTYT SBAATHCA 3HAUEHHAMH OMHCHIBAEMO/ METOYHOM mnepeMeR-
woit; B OPTPaHE COOTBETCTBYIOUMA CNHCOK METOK 3ajaeTcs B CaMOM . -
onepaTope GO TO. Ecan nepep BHIMOJHeHHeM omepartopa

GO TO M;
6Bl BBHINMOJIHEH ONépaToOp METOYHOro ﬂpHCBaHBaHHﬂ

1o mepexon OYAeT ocymecTsaeH Ha onepatop c merkoii L12. Ecan
werka LI12 OTCyTCTBYeT B CNHCKe, TO TNPH BHIIOJHEHHH ONeparopa
GO TO M sadpuxcupyercsi owubKa, H BHIIOJHEHHE MPOrpaMMHl TIpekpa-

THTCA.
OTtanuHeM HazHawaemoro omeparopa GO TO oT coOTBeTCTBYyIOWIErO

onepaTopa nepexoaa B PL/1 siBasercss 1o, uro B PL/I cnucok Merok,
KOHTPOJIHDYIOMMH TNepexox, 3ajaeTcs pa3 M HABCerfa NPH OMHCAHHH
MeTOYHO TepeMeHHOH, a B (OPTPaHe KaxAbi Da3 B BHLUIONHTEMOM
orepaTope Mepexoga. ‘

3ameuaHHe B cuny oTMeueHHOro pasJHuMs NPH Pean3auHy -
(opMHpYyeMOro (u3MeHsieMoro) oneparopa nepexopa B PL/1 u popTpane,
ecin COMOCTAaBASATh MeXAy COGOH COOTBETCTBYIOUIME MPOrpamMMbl HA 3THX
A3bIKaX, PeaqH3yiolmye OAHH H TOT XKe aJrOPHTM, TO MOXKET OKasaThbes,
HampuMep, 4TO B ITHX NPOTpaMMax MoTpebyeTcs PasiHYHOE KOMHYECTBO
METOYHBIX TepeMeHHBIX.

Bowmucasemwni onepatop GO TO ¢oprpana

GO TO (21,42,25,34), 1

peanusyercszB PL/1, Hanpumep,’ clefylOuuMH OmepaTopaMH:

DECLARE P@4) LABEL INITIAL(L21, L42, L95, L34);
GO TO P(l);

Benuuuna P omucHBaeTcs KaK MeTOUHHIH MACCHB (BEKTOD), COCTOS-
muit u3 4 1eMEHTOB, KOTOPHIM C NOMOILbIO aTPHGYTa HayaJbHBEIX 3Ha-
YeHHit (cM. HHXKe 4.3) NPHCBAHBAIOTCH YKa3aHHBE B CIHCKE METOUHbIE
sHauenus. Kouwcrpykuns P(I) sinsieTca nepemeHHOil ¢ MHAeKcoM. Ile-
pemeniiasi I, Kak u B do Tpanue, npepnosaraeTcss LeJAOro Tuna (WM
NPHBOAMMOH K HeMy) H ROJXKHA ObiTb COOTBETCTBYIOLIHM 06pPasoM QNH-
caHa. Ecau nepes BHIMOJIHEHHeM omeparopa nepexoja nepeMeHHas I
nonyynna, HanpuMep, 3HaueHHe 3, TO CJeXYIOmHM GyAeT BBHIMONHATLCA
onepatop, mnomeueHHHH MeTxko# L25. Ecsau 3HaueHne ] He ygpoBieTBo-
Psier cootHomenuio 11«4, To 6yaer 3adukcupoBaHa owmHGKa NpH
BHNonuenns nporpammul. B PL/I, xak u B ¢Qoprpane 77, Bmecro [
MOXeT GpITe 3afaHORW BHIpaNKeHHe.

Beneg sa-atpubyrom LABEL, Kax u Bhume, MOXeT OBITb 3afaH
KOHTPO/IBHBI CNHCOK METOK, HO 3/eCh OH OOLIYHO SIBJSIETCH JHIIHHM,
TaK Kak copmagaeT cOo CAHCKOM, sajaBaeMuM B atpu6yre INITIAL.
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3Hauenns SNEMEHTOB METOYHOrO MaccHBa (cM. BBwe P), ycTaHos- .
JIEHHBIEe: TIPH ONHCAHHHM, MOTYT GObiTb H3MEHeHH B XOJe BHINOJHEHHS~
NPOrpaMMBl C MOMOILBIO METOYHLIX ONepaTopoB NpHcBausaHus. Hamp-.,
Mep, eCAH fepef BHINOJHEHHEM OMepaTopa Mepexoja M0 METOYHOH Te-<
pemennoft P(I) 6wl BHImONHEH omepaTop

P(3) = WWOD; S
To gas I=3 oneparop ' - .
GO TO P(I); : 3

ocymectaaserTnepexof Ha Merky WWOD, a ne na L25, Kak paubiue, :
Ecau mporpaMMHCT HemoabsyeT Takue NepenpHcBaHBaHHs B cBoefl mpo-. :
rpaMme, TO clefyéT JAJs KOHTPOAS 3a HUMH 3a3faTh B OmepaTope ; :
DECLARE Komponm;ylomnﬁ CMUCOK METOK BeJle] 32 aTpHOYTOM LABEL
TO €CTb HamHcaTb, HalpHMep,

LABEL(L21, L42,'L25, L.34, WWOD)

HyxHO saMeruTh, uTo cillefyeT OueHb ocmpoxmo NO/Ib30BATHCS -
oTiepaTopaMH MepeXOAd M0 METGYHHIM NMePeMeHHBIM (OCOGEHHO aHAJOTHY- :
HHX Ha3HAaYaeMOMy ollepartopy (OpTpaHa), TaK KaK OHH BefyT K upes- :
BHYAHHO TPYAHO HAXORUMBIM OWHGKaM MpH OTaagke mporpamm. Xors
MOXHO 3aMeTHTh, 4TO omepaTop nepexofa PL/l u mpourpbiBaer He-
CKOJIbKO M0 CBOMM BO3MOXHOCTSIM ONepaTtopy (OpTpaHa, HO STOT Mpo- .
UIPBILI TOJBLKO COBEHCTBYET TOMY, 4TOGHI BOCNPENSITCTBOBATH COSKAHHIO-
Ha PL/1 CHILKOM 3anyTaHHux no ceoeii aorHKe nporpaMM

g

3. 3 Onepatop Bbi3oBa

Onepatop BE30Ba (CALL), KaKk u B ¢dopTpatte, CAYXKUT AaA 06pai'
WeHHs K MOAMpOrpaMMe (8 PL/l —npouegype) ¢ 3agaHueM ei Heo6X0-
RMMBIX aprymentos. CpasHurte: 4
- CALL SUM(A,B,[C); u CALL SUM(A, B, C)

Oco6eHHOCTH 3afaHHsI aprymemoa H BBINOJIHE HH ST IPOLEAYP chvx{-;'
(B2I0TCSL B M. 5 BMecTe ¢ NpaBHAaMu- ONHCAHHS NpOUERyp. ot
Popma.

onepamop-eeizeea ~ CALL u)uu-npouebypbt [(apeymenm,..)];

3.4." Hycroit onepatop

LRVU I T A

[Tycroit omepatop®s PL/1 cooTBercTByeT omnepaTopy CONTINUE’
B ¢opTpane. OH HCmoOJb3yeTCs, B OCHOBHOM, AJA TIOMEILE HA 5 Me’l‘Kﬂ"
B HyXHOe Mecro nporpammel. Hanpumep, onepatopy

240 CONTINUE . : S
8 PL/l Moxer cOOTBETCTBOBATL OMEpaToOp, HMEIWHHA BHA
L240: ; uan OBHOD: /x [TYCTOH #/;

490 o -




Henomeuenumfi nycrofi oneparop COMePKHT TOJLKO TOYKY C 3ansiToft.
dopma.

onepamop-nycmod ~ {nycrod;

. 3.5, ‘ Ycaosnniii oneparop

YcaoBHbIi on'epa'rdp PL/1 umeer clIegymomyio popmy:

onepamop-ycro06Hbil ~ . : R

~ IF eupascerue-noeuy THEN onepamop-1 [ELSE onepamop-2) -

Touku ¢ 3anaroft B popme fiBHO He HOKa3aHH, HO MMH KOHYa[oTCH
o6a onepaTopa, BXOZMAlike B YCJIOBHBI; «cBOeil» TOUKH C sansToil ycnop-
HHIH OMEpPaTop He uMeer. - -

YcnoBubilt oneparop PL/1 6es KoMnoHeHTH ELSE uym
@HAJIOTHIO C IOTHY €CKHUM YCJIOBHBIM oneparopom ¢opr
HHTE:

IFXLT.00 X==X un IF(X < 0) THEN X=—X;

Kak cregyer us mpusepennof dopmbl, sakaOvYenHe JIOTHYeCKOro
BHIDAXKEHHST B CKOOKH st PL/1 sBisiercs e oGnsaTeJ;beiM. .
Ecin B ycnoBHom onepatope mmeercs Komnonenta ¢ ELSE, 7o
onepéTop; CTOSIUMA 32 3TUM KJIOYeBLIM CJIOBOM, BBINIONIHSIETCS B TOM
cryyae,” KOrAa JIOTHYECKOE BHIPaeHue .YCJIOBHOTO ollepaTopa umeer
3Hauenne Joxb. Hanpumep, nocne suinonnenug oneparopa ’
IF(X < Y) THENM=Y; ELSEM=X;

nepeMenHast M nosyuut sHauenmue max(x, y), Tak xag mpa X < Y Bu-
nosugercst onepatop M=Y;, anpu X'> Y—onepa'rop M=X;. B o6oux
CG1ydasX BCJEL 33 YCHOBHBIM ONEpPaTopoM 6yaer BHIONHATLCS oneparop,
PacnioNioXeHHB HeNocpe ACTBEHHO .8a omepatopoM M=X; (ecau, ko-

HEYHO, BXOAAIIHe onepaTopul He ABJAAIOTCS oneparopamu nepexona)

Ha ¢oprpane sror MPHMED BHINIARAT CJAeRYIOW M o6Gpasom:
IF X .GE. Y)GOTO 15

€eT mpAMylo
pana. Cpas-

. M=Y
. GO TO20
15 M=X

2. .

B kauecrse OepaTopoB, BXOA
HCnonbL30BaThes M106HIE oneparopel,
HOCTH, KaXZuii W3 BXogAmmx onepa
YCI0BHBIM onepatopom

AMEX B])CJOBHHIA, B PL/1 MoryT
KPoMe onepatopa onucanns. B gacr-
TOPOB MOXeT, B cBolo o4epenb, GuTh

» TO ecTb -Jomycrtim, HampuMep, caegyiomuf
oneparop ’ - .
IFX <0 THENS=— I;
ELSE IF X > 0 THEN S=1;
ELSE S=0;
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peanusyomnh GyHkunto sign (x):

1, npu x > 0; . -
s= 0, npu x =0; -

—1, npu x < 0.

ero koMmnoHentsl ¢ ELSE oTcyTcTBYIOT, BCTaeT Sajada mo onpejesieHHuy
coorserctayromux THEN u ELSE. ITapu THEN — ELSE ycranasausaiorey’
NpH TPOCMOTpPe YCAOBHOTO ONEPaTopa ChnpaBa HaleBo; €cld NpH s'rou'
BcTpeuatorcst noapsx Ase Koucrpykuun ¢ THEN, Tto cuuraercs, 4Ty
aas nesoro THEN coorserctsytomero ELSE wner. Hanpumep, B Ha.
KecTefyIOmeM YJIOBHOM omeparope coorserctsyiomue THEN u ELSE
RIS HATAARHOCTH PAGMONOKEHH ORHO NOJ APYTHM HJIH Ha om-loﬁ c'rpoqx
IF M >0 THEN
IF N>0 THEN IF L=0 THEN L=1; ELSE;
’ , ELSE K=1;

Ins nepsoro THEN coorserctsyiomero ELSE mer. Ecau onycrums
ELSE;, comepxauee mycro#i omeparop, To nocreguee ELSE ctamo 6w’
ornocutbest K THEN ¢ L=1;. 4

CnenyeT BecbMa OCTOPOXHO MpHOeraThb K BJIOMEHHBIM onepaTopau,
0coGeHHO KOrZa B HHX OTCYTCTBYIOT KOHcTpyKumn ¢ ELSE. ;

HanomunM, uro # nocie THEN u nocie ELSE MOXHO NOMeCTHTS,
JAuwb ofMH omeparop PL/1, W NMO3TOMY c/lefyiomas KOHCTPYKIHS #BS
JasieTcsi OMMGOYHOM: ) :

IF X >1 THEN C=C+1; X=X«10; ELSE C=—1; X=X/I10f

Hcnonbsys cocTaBHO# omepaTop (cM. nuxke 3.6), MoXHO o6oﬁ1‘f
3TO OrpaHuyeHue. .
3aMeuanue OnepaTep C aHaJOTHYHBIMH BO3MOXHOCTSMH nmeeTcsl
u B GopTpaHe 77, HO TaM KaXAbli YCHOBHHIH onepaTop, B TOM YHCAe
M BJOKEHHBI, orpaHHYnBaeTcs KaioueBbiM caosoM ENDIF. ;
Apugmemusieckuil ycaosruii onepamop GopTpana, B TOM chyuae, Ko
rla M3 TpPeX HCIIOJNb3YeMHX B ONEPaTOPE METOK JBe COBMAjAlOT, CBORUTCH
K ofjHoMy ycJaoBHoMy oneparopy PL/1. Hanpumep, onepaTopy (opTpaH#

IF(Y) 14, 15, 15

B PL/1 cootBeTcTBYyeT omepartop

IF(Y < 0) THEN GO TO L14;
ELSE GO TO L15;

B Tom ciyyae, KOr4a Bce TPH METKH B YCNOBHOM apn_(pmermecx’
onepaTope ¢GepTpaHa pasJHUHH, TakoMy omepaTopy B PL/l coorsercr§
ByeT BJOXKEHHBI («<IHe3foBaHHHIf») ycaQBHHI ‘onepatop. Ha poprpane
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porpaMma ANd BHYHCJAEHAS (GYHKUWE sign (CM. BHIe) BBHITIAZHT TaK:

IF (X) 50, 60, 70
S=—1
GO TO 100
60 S=0
GO TO 100
70 S=+1
100 « o v o oo

3ameuaHue Oneparops, BXOAsllHEe B YCJAOBHBHIA omepaTtop, Mo-
ryT GBITb MOMEUYEHbl, H Ha HHX MOXKET GHTh OCYyILIECTBJIeH Mepexoj H3BHe
yC/IOBHOTO OMepaTopa. B sTom ciyuae ciellylomEM OmepaTopoM BCETAa
GyzeT BHIIONHATBCA OMEPaTop, CTOAUIMA 3a YCJHOBHBIM (eClM He Gbl1
ocyllecTBJIEH BEIXOX H3 YCJOBHOTO onepatopa mo onepa'ropx;nepexolla).

3.6. CocraBHoOii onepatop

CoctaBHON (rpynmoBofl) omnepatop Hcmoab3yercs: B Tex cayuasx,
Korza HecKOJIbKO OnepaTopoB Tpebyercsi o6beNHHATh B OAMH. JTO OCY-
LeCTB/ISIETCS C TMOMOIIBIO «ONePaTOPHEIX» CKOGoK — oneparopos DO; u
END;. CocraBHOf omepatop OGHIYHO HCIOMB3YeTCS BHYTPH YCIOBHOTO
onepatopa, HampuMep (Cp. ¢ MpHMepoM B 3.5): '

IF A < B THEN DO; A=A+1; GO TO S1; END;

IF X|> 1 THEN'DO;"C=C+1; X = Xx10; END;

ELSE DO; C=C—1; X = X/10;,"END;}

®’o p'M'a.
onepamop-cocmaenod ~ DO; onepamop... END;

On,_paT, PH BHYTPH™ COCTABHOrO ONepaTOPa MOIYT GHTb MOMEYeHH,
H M2 HUX BO3MOXEHTIepeXOR H3BHe.

3.7. Onepatop umkaa

»

Yuraresno, KoTopsifi npu nporpaMMupoBaHHH Ha ¢opTpane crexyer
XopoweMy npaBuay Bceria CTaBUTh B KOHIe LHKAa onepatop CONTINUE,
GY1eT sierko ycTaHOBHTH COOTBETCTBHE MeXJy UMKIaM{ Ha dopTpaHe H
PL/1. Cpapuure: ’

Dt 50 I=2,N,1 DO I=2TONBY I;
B SeS+A(l) S=S4-A (I);
50 CONTINUE S END;

B PL/1 END-onepatop B koune muxna ApAAeTCH 06A3aTeNLHHIM —
‘:;Wpammanae-r Aeficrsue omepatopa DO, maswBaemoro omepatopoM
0408Ka yuKAQ B COCTABARET ¢ HHM napy. OnepaTopom uukaa Syaem
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HasuBaTh Bce omepatopsl or DO no END. OGparute BHUMaHue Ha TN
AWYME TOUKH C 3amATOM B KOHIE STHX OMepaTopoB. .

Kak B dbopTpane, mapamerp wara s oneparope DO moxer o
cyTcTBOBaTH, B 9TOM Cayuae OH_Gepetcfl DaBHHIM eXHHHIE. .

B PL/1 pas on paropa uUHKJAa H €ro 3aroJioBKa CHSATH uuomé
orpannuenus, umetomuecn 8 hopTpane. [TepeMenHas B 3aroN10BKe ummaf
YNpaBAMOman ero BHMONHEHHEM — NAPAMEMp YUKAQ, MOKeET 6uITh R
TONBKO UEJOrO THMA, HO W MAABAIOWEro; OHa MOXeT ~MMeTh HHJCKCH,
B KauecTBe HauaIBHOF® M KOHEMHOTO 3HAUEHMA MapaMeTpa UHRA%
a TAKKe [IAra ero M3MeHeHHA MOTYT OHTh 3afaHH JioGble apndMerny
YecKye BHIDaXeHHS, NPUHHMalOMAE Uease (burCApOBaHHHE) HJH nn_a,g
Balomue® sHaueHnst, Kak H B toprpane 77. Hanpumep, BOSMOXHH Cries
Rytomue sarononxn'“mxna PL/1:

DO R=0 TO T++V BY IE—-1;

*:s'-?.-‘m‘«*'

“J"" ¥ - )
DO X=3X0 TO XKOH BY (XKOH—X0)/(M—1); - -

.
CyInecTBeHHHIM OTJHYHEM LHKJAA PL/1 aBasietcs TO, 4TO MPOBEDRY
Ha OKOHUaHHe 1HKA2 B PL/1 mpoussogATCs RO BHIMONHEHH onepaTopos,
COCTABASIOMMUX €ro Teno, a-B (GOpTpaHe, KaK MpaBuio,—Mmocue. A0
CTPaBeAMBO ¥ JAS MepBOTO BHIMOJHEHHS Tela ILHMKA2, MOSTOMY, eCMA
Tnepesi BHIMOJHEHHEM MPHBEREHHHIX 3aroJIOBKOB IHKJIA N < 2 (cM. Bomg)
wan T#xV < 0, To mugast B PL/I| ne Gyxyr BHIMOMHATBCT HA Dasy;
B doprpane npy N < 2 UHKA BHIMONHSETCA ORUH pa3. B
B oneparope mukaa PL/1 (xax # B dopTtpane 77) Ronyckaerca sa
NaHWe ¥ OTDHIATENBHOrO IMara fPHPANEHHS AN MapaMeTpa IHMKAS.
B sToM cyuae OKOHYaHWe 'LIMKJAa TPOHUCXOAHT B TOT MOMEHT, KOTAg
TeKymee SHauCHHE MapaMeTpa UHKJAA CTaHOBHTCH MeHb'Mme 33aNaHHOM
nocne TO Koweunoro swauenus. Hampumep, ecan 8 NMPHBEAEHHOM sar’df
noske 3afansl Tagne” X0 u XKOH, uro®X0 > XKOH, a M>1, 0
nockonbKyTwar, sagannmil focine BY, uMeer orpuuaTe/bHOe 3HaYeHHe,
ks fygeT BHNOAHATBCA foka X = XKOH. "
. Kak u 5 dopTpane, 3WaueHHs TpaHHI "MapameTpa OHKJA u-ero
mara, :ajaHHBe B 3arQJOBKe NUKAa, He MoOryT GeiTh H3MEHEHE B Teitt
nnkna. Ho 3HAUEHNS TepeMeHHHIX, BXOAAMMX'B!BHIDaXKEHHS, YNPaBIsl;
mue MSMeHeHHeM {1apaMeTpa UWKJ4, MOXHO H3MeHATb,” HaMpHMep, ¢ M
MOUbIO OnepaTopoB MpHcBanBanus, Ecu™s mpHBejeHHOM Brime npumept
nepex BXofoM B uuka N umeer 3uauemme 10, a B Teje HHKRAA Ameetch
eme u onepaTop N=Ns2; To eamauna N xaxauf pas GyAer yABaupamh
cROe SHaWeHHe, HO 3aJlaHHOE B 3aTOJIOBKe MHKJA KOHeuHOe 3HavueHH!
NMapaMeTpa UMKJAA OCTAaHETCS HeH3MEHHBIM, MO-TIPEXHEMY DABHEM 10;
TIpy BHIXONE H3 LUKJA PL/1 3sHaueHWe nepeMeHHOH, ABasiomect
mapameTpoM ' LMKNa, BCEraad onpejeneHo, B oTauune oT (HopTpana, |
paBHO TOMY 3HaYeHHIO, KOTOPOe B -MepBHA pa3 BLIXOAWT 32 SalaMi
N ol
5
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p SarONOBKE KOHedHOE 3Hauenve. B MpuBefeHHOM BEHIE MEPBOM npumene.
focie OKOHUaHWA PaGOTH UHKJIa nmepemenHad I Gyxer umeTh SHAUCHNE
N-+1 (N—nemnoe). Jinn mapamerpa uukia ¢ Miaapaomef Towko% Haere
SHUACASIEMOe 3HAUEHHE MOTYT BJUATH OUIMOKM OKPYTJIeRHST TIDH MOAY-
qeHMW HOBOTO, 3Ha9eNHA Mapamerpa mukaa. Hampuwep, koHeanoe sHa-
weHvie TepeMenHoft R mocne BMXOXa W3 HHKJMA MOXET JeXaTb B HHTeD-
pane (T+sV, T2V -10.1). . :

3anpemaetcs paspemeHHET B hopTpane BO3BNAT BO RHYTPH IMKJIA
nocse BHIXOR1 W3 Mero no GO TO (tax e, xak u B hopTpaune 7.
Ho momyekaercst BO3BpAT B UHKA 13 NOANPOTPaMMbl, B TOM ducie W N&
verke. Tena uurAoBs, ‘Kak W 'B thopTpaue, He MOTYT nepecexAaThes a-
eTHUHO; OAHO S HUX (NPH NepecedeHnH) JONKHO HeTHKOM copepKaThCH
B ADVIOM. ‘

EcaM OMepaTop 3arofOBKA «IWKJA NMOMeYeH, TO B oneparope END,
orPAHMUMBAIONMEM Teno UHMKAZ, MOXeT OwTh 3amaHa 3Ta METKA,
47O AAS TMHKIOB GONBUMX 0GBEMOT MOIBONAT CALNATD SaMuch MPOTPaMMEL
Gonee marnapuon. Hanpumep, ecnun oneparton mMKAa, MpHReReHHEIN pamee,
umeer MeTkv SCAL, To oHa MoXeT OHITh yKa3aHa W B END-onepatope:

END SCAL: . o '

D10 savedaHue CIPaBeRAHBO H AN cocrashoro'onepatopa(cm.”3.6).
d*op'M a.

onepamon-END'~"END[uemxal; .

onepamop-yurAq ~
~ tuemxa:) ... 30202080K-yuxsa onepamop...~onepamop-END

8020.1080K- YUKAT ~ . i
~DO nepem-A=snpanc-A TO supase-A IBY eopaxe-Al:

3necs sppase-A obosyagaer apudmeTHuecKoe BLID AXKEHVE.
Jlpyrue BOSMOMHOCTH ONepaTopa) LHKNA PL/1 *o6cyxnapoTes B 3.8.

3.8. OnepaTop m_m.na." Jlononuenve’

Onepatop uwkaa 8 PL/1 no cpasmennio ¢ oneptopoM 'dopTpan
HMeeT NOMONHATENLHEE BOSMOKHOCTH, KOTODHIE neneunucnsIOTCH HREXKE,

3aros 0BOK UMKJZ, O THCAHHET paree (cM. M. 3.7), woxer €HTb
cHabxen gmouestw caosov WHILE (¢roKRa»), 32maIOUINM JOTIONHH"
TeNbHOE yCAoBHE WPOXONKEHUS UMKAA. B Tom cayuae, ecnu mepen oue-
DEHBIM BHIMOMHENHEM Tena UHKAA YCAOBHE, SaXaHHOE B CKOBKAX BCJER
33 9TUM KJIOWeBHIM CJIOBOM, JIOYKHO, TO IMKJ MPEKPalilaeT CBOIO paborty.
Hanpumep, 3aronoBok NuKI2 BHAA i

DO 1=1 TO 40 BY | WHILE(S<0); .
3amaeT KPAaTHOCTb LHKJA, paBry®0 40, HO C YCJOBHEM, uTO TDH 3TOM
6yner Bce ppems BhmonHaThes S<<O0. OKoHUaHHe LHMKJa NPOHM3OHneT
B ciyuae, Koraa okaxercs, uto 1>40 nau S >0 - .




B 3arosi0BKe WHKAA MOXET OTCYTCTBOBaTh KJioweBoe cjoBo TO,
ynpaBigioulee OKOHYAHWEM HHKJNAa, H B 3TOM CilIyYae OKOHYaHHE IHKJIA
XONXKHO GHTHL®OCYIECTBIEHO MO YycjoBHIo, f3agannomy mocre WHILE.
Hanpumep,” ans 3aronoBKa IHKJA

DO 1=1 BY 1 WHILE(A(I) 7] =0);

OKOHUaHUe IUKJa NMPOU30NAET B TOT MOMEHT, KOTAa OUePERHOR 3/eMenT .
MaCCHBa A OKaMercs 'DaBHBIM HYJIO "(€CJM, KOHEUHO, HCKJIOUHTH HS *
PacCMOTPEHHS BO3MOXKHOCTbL 6oJiee paHHere BLIXORa"W3TUMK/Ia MO one. .
patopy GO”TO). N

Yenosue, sagannee necne WHILE, nposepsercs H nepesmye p-
B°H M BHIOJIHeHHeM TeJa LMKJIa; B cClyuae, €C/n OHO JOXKHO, ~Teme
nHkJaa He Gyxer BLITIONHEHO HH pasy.

HyXHo npegynpegHTh, YTO eC/H B TMOCHeXHEM TNPHBEREHHOM 3aToe
NeBKe IHKJa OMYCTHTh KJjiouesee cnofe BY, To 3aronoBox wurAa
GyAeT 3ajaBaTh He MHQTOKPAaTHOC BLIIOJHEHME IMKJIA C [IArOM, PaBHLIM
eXWHNLE, 2 TOMbKO ORHOKpaTHOe. Hanpumep,"ann sarosioBka uukna suja

DO I=1 WHILE(A(D]T] =0); ;

Tene uukNa®Gyger BunoNHeHe OgNH pa3 (RAf I=1) wan He BLHINOTHEHO
Hu® pasy, B ciyuae, ecan okaxercs, wro A(1)=0.

TaxkuMm 06pasoM, MHOTOKDATHOE BHINOJHEHHE TeNa LHK/Ja OMpege-
aAsfercA Hanuuuem kiaiowesuix cnos TO wam BY . B 3aronoBre nukaa;
B TMPOTHBHOM CAydYae, €C/M OTCYTCTBYIOT 052 .3TH KJIOUeBHE CJI0Ba, TO .
CHHTAETCS, 9TO -3afaHO OZHOKPaTHQE BHIMONHeHUe UMKJIa. Bo Bcex cay-
qasax (c BY u TO, ¢ TO, ¢ BY, 6es BY a 'TO) teqo muxaa Mmoxer
6HITh He BHIMOJHERO HW Da3y, €CAH yKe Tepex ‘NepBbIM BHITOJTHEHHEM *
Tena uukna ycnosne,¥sagauuoe ‘mocre WHILE, smasiercsi JOXHHIM.

Bo3MOXEH SaroNesek n Ges WHILE suga ‘

DO I=1 BY I; wm DO I=1

B nepmoM ciyuae 3afaercs 6eCKOHEUHsIfi LHKJ, BO BTOPOM — OXHO-
KpaTHel. BhX0o# HS Tena LUMKNA ANs MEPBOTO 3aroJ0BKa JOJNKeH GbiTh
ocymectsned ne onepatrepy GO TO. BropeiM 3arosoBkoM 3ajgaercs
OLHOKPAaTHO® BhINGJHEHHE Tela MUKJA H NPHUMEHAETCs Takas dopMa,
KaK MpaBHJO, TONbKO B OIIEPATOPe CO CAUCKOM YUKAQ, WMEIOIHM, Ha-
NpHMep, CIeAYIOUNA BUA:

. DOI=I,3,5,6,78 N—I, N; A(I)=0; END;

o g

Qnepartop, COCTaBIAIOUIHA TEJIO LHMKAA, -GYAST BHIMOJHEH MHOIO-
KPaTHe AMS 3HaueHMK NapaMeTPa WHKJA, SaJaHHBIX B 3JEMEHTaX CIHCKa
IHK/a H pasfe/ieHHBIX SaMATWMH, B o6lieM ciydae, 3TH 2/7€MEHTH Me-
TyT GMTb 3afaHH He TOJbKO KOHCTAHTAMH M BhIPaXGHHAMH, HO H KOH-
CTPYKUUAMHE, COAEpXamumu Kiaiouessie ¢roBa BY, TO, WHILE (umeio-
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gIMMH CMBICT, on“ucam;uﬂ Buie). Hampumep:
DO I=1TO5BY 2,6 TO 8 BY 1 WHILE(S < 0), N—1, N;
S=_S«A(l);
END;

JaHHBIA OMepatop Moxer GOHTb ApeACTaBAEH B BHJle, HanpHMep,
Tpex OMepaTopoB LIKKMAA C OAHHM U TeM K® TEJOM H C 3aroJOBKaMM
BiAa

DO I=1 TO 5 BY 2 -
DO 1=6 TO 8 BY | WHILE(S < 0);
DO I=N—I1,N;

[lpuBepeHHEIe BO3MOXKHOCTH omepaTopa unkaa g PL/1 no3BoAfIOT
mpOrpaMMHCTY BCIO OPraHH3ALMIO LHKJIHYECKOTO MPOLECCA COCPeOTOUHTD
B €r0 3aTOJIOBKE, 2 He pacCPeJOTOYHBATb YNPaBIIeHHE LHKAOM CPeH Ofe-
patopoB €ro TeJa. 3TO NOMOraeT cfesaTh SaNHCh OTIepaToOpOB L HKJAa
ropasfo Gosee HarasigHoit. B PL/1, B HacTHOCTH, MOXKeT GHTb yClemHeo
BHIMOJIHEHO OfHO U3 TpeGoBaHHH CTPYKTYpHOro NporpaMMHpoOBaHHs,
3ampemalomero BHXOJ M3 TeMa nukaa no GO TO. '

Bce, 4TO rOBOPHJIOCH JO CHX TOpP, OTHOCHTCH K 3arojIoBKy LMKJa
¢ napamempom yukasa. B PL/1 Boamexen u gpyroft Tunm sarosoBka
urkna—0es napamempa yuxiqa. Hanpumep, remo C/IeRYIOmEro onepa-
TOpa UHMKJa: :

DO WHILE(X > =1); X = X/10; Y=Y-+1; END;

OyAeT BLIMOMHATBCS RO TeX mop, moka X > Ljecan yxe npu Bxoge
B uuka X < I, TO Teso uMkaa He GyjeT BHNONHEHO HH pasy. Cnucox
UHKJIa JJIsi 3aTOJIOBKA Ge3 NapaMeTpa LMK/AA HEBO3MOJKEH,

OGoGiwas Bce BhileCKa3aHHOE, MOXHO XaTh CJERYIOUHE CHHTAKCH-
deckie GopMLI Al onepatopa UMKJa:

onepamop-yiikia ~ ’

~~30201060K-YUKAQ MEAO-YUKAQ KOHEY-YUKAQA~

~DO {WHILE (6vtpastenue-nozuueckoe) } . . T
napamemp-yuksa=cnucox-yussra | '

onepamop . .. END-onepamop

CRUCOK-YuK AL~

~{eorpasc-apupm [TO seep-apugn] [BY eop-apugm)

[WHILE (sp-n02ua)]} , . o

.

napamemp-yur.ia~nepemennan

Kaiouestrie cnosa BY u3TO BMecre ¢ otHOCAmMMAHCH K HHM BEIpa-
HEHUSAMH MOTYT GHITb TNepecTaB/eH bl gMecTaMu,

Oneparop LUHKJIA H ONucaHHBIA paHee coérasﬂoﬁ:onepaTop} fABAN-
©Tes B PL/1 wacTHuM CIydaeM onepaTopa epynnsl, KOTOPHI MOXKHO
Upescrasuth Tombko uro NpHBeleHHOH (OPMOH, HO CKOGKM {u} nHyxno
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SaMeHMTh Ha -[H], YTO MNO3BOJHT BHpaSHTb " cpopMy st cocmnuoro
eneparopa (cp. ¢ 3,6).
[pumep. Jan BekTOp o; (i=1, 2, ..., 30). Hafitu cymmy e
MeHTOB- 10 MEpPBOro, PaBHOT HYJIO, H CyMMy OCTa/IbHBIX SJIE€MEHTOB,. ]
- SUM_BEF, SUM_AFT=0;
PO 1=1 BY 1 TO 30 WHILE(A(I) ]=0);
SUM _BEF = SUM_BEF + A(l); -

e

END;
DO I=I+1 BY 1 TO 30; - - &

SUM_AFT =SUM.AFT+A(I); T
END; . _ :

- -t

B KauecTBe HauajIbHOTO 3HAYeHHS AJIS NapaMeTpa BTOPOro OIepa..
TOpa UMKJa GepercA Moc/iejHee 3HaueHWe Mapamerpa, oCTaBlueecs or
MepBOro oMneparopa LuKJa H yBEIHYEHHOE HA eRUHULY. )

3

3.9. Onepatop CBSI3H C NyJbTOM .
Oneparop CBSI3W C MNyJbTOM aHaJOrH4eH 1O CBOEMY HaSHa'{eHHI),*

onepatopy PAUSE B doprpane. C ero nomombio MoXHO NIPHOCTAHOBHTS:
BHINIOJIHEHHe TPOTPaMMBI, BHIAATh HA "omepaTopckHii myast IBM coobs:
L[eHUe H TOcJe NOMyYeHHS OTBETA MPOROJIKHTb BHINONHEHHE NPOrpaMMH, :
Hanpumep, no oneparopy ' -

DISPLAY(TIOCTABBTE. Konolxy__#Q OTBET =/[A’)
REPLAY(OTVET),

Ha MyJabT BbAaeTCA TeKCT
TIOCTABLTE KOJIOAY #2; OTBET=1A ] "
¥ BHIOJIHeHMe MPOrpaMMbl IPHOCTaHABJAMBAETCSH; -TIOC/E TOFO Kak i:“
nyapTa Gyfer sblAaH OTBET J1A, OH B-BHJAE 3HaYeHHUS CHMBOJBHOH c*pm»
KM TpHCEauBaeTcs cuMBQJIbHo-upquou nepemeﬂnoﬁ OTVET, onucarHoi-
B Tporpamve, 1 BHINOJHEHUE NPOTPAMMEL NPOJOMKaeTCH. »g
B (popipaue npHBEACHHOMY OIePArOpy COOTBETCTBYET ONepaTop Bu)u
PAUSE ‘TIOCTABbTE_KOJIOAY 2’ - \ 5

Jlasi NpOROJIKEHHS] BHIMOJIHEHHS nporpaM\m Ha ¢opTpaHe- HCGéXO‘
AHMO C NyJbTa AaTb CTAHJAPTHBIA OTBET.

Qopma. . i
onepamo p-cea3u-C-nYAbIMoM~

~DISPLAY (spipasicenue-cimsoavHoe) .
|[REPLAY (ne;zewnum-cuueoaanaﬂ)l

o

N

e

B Kauecrse CHMBOJbHOTO BHIPAKEHHS B 4ACTHOM cayyae MoXew;
KCIIOAb30BATbCsl CHMBOJIbHAS NEPEMeHHas W/ KOHCTAHTa, PACCMOTPEHHHIE
B ra, 1} Qadia X He KOJIKHA NPeBbLldTh 72 CiiMBOJOB. CuUMBOJIbiOe
BLIpaKeHHe piccMaTphBaetis B LML &, . : 4
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Ecau ‘konerpykuns_c REPLAY orcyrersyer j,to_ nesaraercajceot-
gleHHe HA MYJbTe U BRINOJHEHHE NPOrpaMMel MPOROJIKAGTCA Oe3 Mayskl.

[TockoabKy oneparop DISPLAY cuasHO 3aMefJisieT BHIIOJHEHHE
porpaMMH, Ha €ro HCNOMb3OBaHHE B KaXgo# opfaﬂnaaunu‘,oﬁuqﬂo
gaK/1aAbIBAIOT OrpaHHYeHHS,

3.10. Omepatop ocraHoBa

Oneparop ocfaﬂona HMeeT m:lx
STOP;

OH MOXeT CAYXHTb RJIs OKOHYaHHS BHIIOJHEHHS NPOrpamMmul. STOT
onepatop B PL/l He siBisfieTcs 06f3aTeNbHBIM: BHINOJHEHHE NPOrpaMMbl
npekpallaeTCs W 1MOC/e TOro, Kak BHIOJNHUTCS TMOCAeAHHfl ee onmepaTop
(taxoBbIM Bcerga siBnserca END-oneparop).

3.11, Ilpocteiilune omepatopsl BBOJA-BbIBOJAA

34ech ONHCHIBAIOTCA MPOCTEHIHE OMEPaTOpH BEOJA-BbHIBOAA, KOTO-
peie HcnoabayiotTes B PL/1 g BBoZa HcXOZHBIX AaHBHX ¢ neppokapT
¥ BHIBOJA De3yJ]bTaToB Ha Meuarb. OCHOBHEIE BO3MOKHOCTH ONEPaToOpoOB
BBOJA-BLIBOJA paccMatpuBaioTcs B Iil. 6.

BBogx ¢ meppoxapT HCXOAHBIX JAHHHIX ocymeCTBnﬂeTcx OGBLIYHO
onepaTopoM BHAA )

B E
GET LIST ({nepemennasn | ums~maccusa},..);

Kax ¥'B QopTpaHe, mepeMeHHas MOXeT GHTb C WHAeKcaMd, a B
Clyyae, €c/lM 3a/laHO HMS MacCuBa, TO BBOAATCS 3HAYEHHA AJMA Bcex
S/EMEHTOB MacchBa.

BBogumbie sHavenns Ha 80-KONOHHEIX NephOKApTaX HMEIOT BUX UH-
CeJl MJIHM CTPOYHHIX KOHCTAHT Ge3 moBropuTedell (cM. 1.7.2), H OHH JOJIXK-
HHl pasfe/IAATbCA NpoGesaMH (OZHHM HJIM HECKOJbKHMH); A/ MHOroMep-
HbIX MaCCHBOB BBOJMMBIE 3HAa4ueHUS NephOPHPYIOTCA B TaKOM IOPAZKE,
KOTOPHIA COOTBETCTBYET PAcHONOMEHMIO SJEMEHTOB MATpHUBl B MaMATH
OBM 1o cTpokau, a ke no croa6uaM, Kak B GopTpane. T

Pacnpegenenye BBOAHMBIX 3HaYeHHH 110 HECKOJDbKHM NeppoKapTaMm —
NPOM3BO/IbHOE; B WACTHOCTH, KAKOe-MHGO SHAaueHHE MOXKeT Aake OhITh
Pacnosoxeno Ha ABYX ouepefHbix mepdokapTax (B €aMblX MOCAEAHHX
KOAOHKaX OfHOH W B CaMbiX MNEPBBIX- KOJIOHKAX calexylox.'ueh nepdo-
Kaprh), -

[pegnonoxum, uro Ha nepdokapTe MpoGHTA CleAylwas HHpopma-

T oLus:

Ll__16__.185__191__197__19 -
~ _2E —4 5_'1'B_'HET’
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PaccmoTpum onepatop
GET LIST(A, B, C, T, H);

Ecan A sBasiercs matpuuedt, cocrosiei us AByx CTPOK H Tpex cTo6.
L0B, TO ee S/JeMEeNTaM NPHCBOATCH Mepsbie 6 KOHCTAHT; NPHYEM MePBiya
3 KOHCTAHTM SBJISIOTCS SHAUCHHSMH LA MepBOH CTPOKH Marpuubl, 4
nocnegHue 3—pas BTopoil crpoku. Ilepemennas B MOJTy4aeT 3HaYeHuy
2E—4, C craHoBxrca paBHo#t 5, a cTpowHule nepeMennse T u H nony.
war sHavenns ‘1’'B u 'HET’. : B

Bennunust A, B u C MoryT uMeth .J06he apupMeTHYeCKHe aTpy.
6yrmt (FLOAT, FIXED, Tounocts), a T n H— mw6yio Aauny. Arps.
GyTH 3afaHHBIX JJS BBOJAa KOHCTAHT OyRYT mpu BBOA® NPHBOZHTbCH K
aTpubyTaM MepeMeHHbIX M0 TeM JKe NpaBUJaM, 9TO W B ONepaTope mpy-
cBauBaHusA (cM. 3.1). i . :

Hapsagy c'npo,ﬁe.nawd‘mm OTACJICHHS SHaYeHHH Ha meppoKaprax
MOryT HCHONb30BaThcd M 3allATHe; ABE NOAPSA HIYHe 3anfATEe 03Ha-
YaloT, 4TO MpomycKaeTCs NPHCBAMBaHHe (BBOX) oOuepefHON nepeMeHHo#
(3/1eMeHTy RaHHbIX). .

B B BoOX pesynLTaTos Ha negath OCYIIECTB/ISETCA OGRIYHO Omepa.
TOpPOM BHAA -

PUT LIST({sopascenue | ums-maccuea},..) [SKIP]; 4

Bripaxenns B-crucke BEIBOZHMBIX BeJHUHH MOTYT GhITb H apH(Me-
THHECKHMH H CTPOUHEIMH; B 9acTHOM CJy4ae OHH SIBJISIOTCH nepeMes-
" HBIMH WJH KOHCTAHTAMH. Crpoxn neuataiorcst Bo BHyTpeHHem BHIE, TO
€cTb 6e3 OKaRMJISIOHY% aNocTPodoB M C 3ameHoi ABOHHBIX BHYTpEHHUX
anocTpooB Ha ofuHapHLe. KOJMMYECTBO SHAKOB B Meuaraemom 3HaYeHHH
3aBHCHT OT €ro TOYHOCTH HWJH AMuHH Ecau sagaercs ums MmaccuBa, TO
NRYATAIOTCA 3HAYEHHS BCEX €ro 5IeMEHTOB (fast MHOTOMEDPHBIX MacCH-
BOB—1I0 CTpOKawm). ) T :
Heuats npoussoaurcst Ha 120-nosuumonnoM 6ranxe B 5 croa6ios
fpH YCJIOBHHM, YTO Kax(foe NMeyaTaeMmoe 3HayeHHe yMmemaercsi B 23 nosu-
UNH; B POTHBHOM cly4ae KOAMYECTBO' 3HAUEHHE B TeuaTaeMoli cTpouKe
yMeHbluaercs, . |
Kaouesoe caoso SKIP 32]laeT TeyaTh C HOBOH CTPOYKH ALITY,,
OHO MOXeT GHTb MOMelleHO KaK NOCJA€ CJA0Ba PUT, taku nocie ChHCKE'
BLIBOAHMBIX 3HaueHuit. Ecan caoso (onmuus) SKIP OTCYTCTBYET, TO Bbl;
BOZUMbIE MO omepaTopy 3HaueHHs GYAYT, B OTJHYHE OT ¢optpana, pac-
NONaraThCs NPY nedaTH CPasy BCAEA 33 BHAUCHHAMH, OTIEYAT2HHbIMH
paHee no mnpexbiAyueMy onepatopy PUT (nampumep, CaeyIoiLHX
CTONGLAX Ha TO e CTpouKe nevatd). Hampumep, no oneparopy

PUT SKIP LIST('MAKCUMYM_U3_"’ A, B, ' = "' M);

€ HOBOH cTpouku ALI[TY Gyaer HameuaTana 3aJlaHHAst CHMBOJIBHAS CTPO- |
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ga, 3HA9EHHS BEJTHWHH A » B, sHak paBeHCTBa H B nATOM cTOJ6UE —
" 4afileHHOE paHee -MaKCHMaJbHOE 3Hauenwe u3 A u B.

3amedatue. Onepatopel ¢ aHaNOTHYHHIMH BO3MOMKHOCTAMM HMe-
orcd H B ¢dopTpane 77 (BMecTo MeTKH (OpMaTa B HHX 3ajaeTCS 3Bes-
gouKa); B CIHC Ke BeqHuHH, kaK W B oneparope PL/1, wmoryr npucyr-
(TBOBATb. H BHIPaKeHHs.

YnpaxHeHus

8.1. Umetorca¥nepemennnie E u T cootsércrBenHo c aTpubyTamm
f FLOAT(6) n FIXED(4) n rexymumu suawenusmu 1.23456E2 u 7890.
OnpeeNUTb PESY/IbTATH BHINOJNHEHHA CJEAYIOUHX ONePaTOPOB MPHCBAH-
eaHNA: ]

2) E=T; 6) T=E; B) E=0.5—1.3]; 1) T=0.5—1.3];

3.2. Cnenytomuii onepatop doprpana:

GO TO(140, 170, 190, 200), N

sanucaTh Ha PL/I |
3.3. Hcnonb3ys omepatop GO TO u meTounyl0 nepeMeHHYIO C HH-
JekcoM, BBIYHCANTD 2=0.3y?—b, rge y BHUHCAsIeTCS NO OXZHON u3
npuBEAEHHLIX HHXKe (GOPMYN B SaBHCHMOCTH OT SHaUEHHS NEepeMeHHON k,
sagaiomieli HoMep GoOpMyJIBL:
1

Iy=x405 2: y=x"—10-% 3: y=bx% 4 y=-x

3.4. Cnegyrou#i hparment Ha cpop'rpaHe sanucaTh Ha PL/1:

IF(X .LT. Y) GO TO 10
T=X
GO TO 20
10 T=Y

.3.5. Hafitn "makcumym ns X, Y u Z.

3.6. Haiitu npousmesnenne cTa MepBHIX HATYPaTbHEIX YHCEN.

3.7. Halit cyMMy BCex 5/1€MEHTOB BeKTOPa (i=12 ..,n).

3.8. HaliTu cyMMy Bcex a/eMeHTOB MaTpuubl bij (l“—l 2, ., n

=12, .., m). >

39 Hau-ru MPOUSBELEHUA OTPHUATENBHMX H HOJOXKHTEIBHEIX 9Je-
MeHTOB BekTOpa C4 (k=1,2, .., n).

3.10+-3.12, Han ynpa)KHeHHﬁ 35 .37, 8.8 HanucaTh HeoGXOAMMBIE
ONepaTopu mBoRa 1 BMBOAA.
3.13. Tearats smemenTn Maccuma Qm (m==1, 2, .., N) no tex -
ToKa He BCTPeTHTCHA OTPHIATENbHE 3/eMeHT,

4 top,



.

3.14. BeoguTs ' newataTh nneneunue 3Ha4eHHA ZO TeX nop, “°h

He BCTDPETHTCH HyJleBOe 3HaueHHe. t
"’"3 15. Uspneus xnanpa’muﬂ KopeHb H3 BEMUAHHM "x 1o mepaum
oA (opmyne HpioTona' .

-, A
Un+i= (!h:fl"‘.)

~
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IrJIABA 4
ONMUCAHUE U ATPUBYTHI

" 4.1. OnepaTop ONHMCaHHS

'BMECTO HECKONBKHX OnepaTopoB cneumjmxaunu B doprpane (ome-
paTopbl OMHCAHHA THMa, DIMENSION, COMMON, EQUIVALENCE
¥ T. II.), C MOMOIbIO KOTOPHX 3aRalOTCA -XaPaKTEPHCTHKH HCMOJIb3ye-
MHX B TMporpamMme (MOZMpOrpaMme) NMepeMeHHEIX, MaccHBOB M- byHKUHMH,
B PL/1 uMeeTcs OAMH OmnepaToOp OMNHUCAHHA, Haquﬂatomnﬁcn c KJIoye-
soro ciosa DECLARE. Hanpumep

DECLARE (A, I)"FIXED, (P, K, SUM) FLOAT, ]
. D COMPLEX FLOAT;

#¥" Kak BufuM, BYoHOM™ OTiepaTope OMHCAHHA MOXHO XapaKTepH3O-
BaTb NepeMeHHbe"pasHHX THIOB. B q>op'rpane npuuwiock 6K HanucaTh
HECKOJIbKO onepa‘ro:;onl

INTEGER A,l
REAL P, K,SUM
COMPLEX D,

Arpubytn PL/1 33R210TCA BCE] 33 ONMCHIBAGMWMH HMEHaZMU; CIH-
COK NepeMeHHEIX ¢ OJHHAKOBHIMH aTpHOYTaMH 3aKni09aeTc B Kpyrible
CKOOKH. ATpuGyTH TOYHOCTH, AMHHBHI M pasMepHOCTH, HMelolueY BHR
Maps KPYIMHX CKOGOK C 3aK/AIQUEHHHIMH B HHX CHHCKaMH KOHCTaHT,

NepeMeHHBIX 'HIH nupa}xel-mﬁ TaK¥Ke MOryT ¢Hrypupona‘rb B onepaTope.

ONHCaHHSl HapaBHE C APYTHMH aTPUOYTaMH, HMEIOMHWH BHi KMOUPRKY
croB. Hanpuwmep:
DECLARE (T, NUM) FIXED(8),
PROD (20, 20) FLOAT(10), YES BIT(1),
FAMILE (100) CHARACTER (20),
E COMPLEX FLOAT(?)
Atpu6yta (20, 20) u (100), Kak W B OMHCAHMH TN q;opraHa,
: c_“ellﬂqmuﬂpym‘ PROD u FAMILE KaK MaccHBH.

B3
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-Ecan aTpuGYTH TOMHOCTH OTCYTCTBYIOT NpH OMHUCAHHMH apu(bue'm.

YECKHX nepemeHHux, TO MNMpegnoJjaraeTcA, 4TO OHW HMeloT c.neayloume
SHAYeHUuq:

as FIXED — 1(5), ana FLOAT — (6).

HanomuumM, 910 MakcHManbHas TO4HOCTB, KOTOPas MOXET GHITh 3agaHa,
paBHa:

a1n FIXED — (15), ans FLOAT — (16).

fAABHO.

B PL/1, kak u B depTpaHe, HMeeTCS BOSMOXKHOCTb He ONMHCHIBATY-

nepeMeHHEle, a MPUMUALIBATS UM HeOOXOJWMEIE aTPHOYTH, BOCHONB3O-
BaBIIHCh MpaBuiamu ymondanus. Ho B PL/1 stu npasuna Gonee cno:x-
MEl, B Mbl NOKa (10 Ia. 7) He GyieM HMH MOJB3OBATHCH.

Onepatoput omucamus PL/1, B ornuune or coone'rcnywmnx one-
paTopoB (OpTpaHa, MOXKHO pacrosaraTh B MOGHX MecTax NPOTPaMMi
(unn nozmporpamuu) HO «BLIMOJHEHHE» STHX ONEpPaTopoB MPOUSBO-
RWTCSl BCErja B CaMOM Hadale NPOTPaMMBI (ITOANPOrpaMMH), X0 BHIMOJ-

HEHHSl APYTHX onepaTopoB. Moxwo, TakuMM 06pa3oM, C4MTaTh, UTO BCe

onepaTopH OMHCaHHH NMOAHUMAIOTCA B XOAe TPAHCASLHUM B CaMoe Hauale
TOATPOrp aMMH.

Brinecenne 3a cKoGKM aTpuOyTOB, OGWHX AN HECKOIbKHX mepe-
MEHHBIX, MOXHO OCYUIeCTBISITh HEOXHOKPaTHO, TO €CTb JONMYCKaeTCH
onxcaHue chenylomero BHJa:

DECLARE (B, PROD) (20), C(10)) FLOAT(),
. VOL FLOAT(16)) COMPLEX;

" Kommnexcuue (COMPLEX) nepemennste B, PROD u C 6y11y‘r.
XpoMe TOro, COOTBETCTBEHHO HMETh ClERyMUIHS aTpuGyTH:

(20) FLOAT (6), (20) FLOAT (6), (10) FLOAT (6).

ATpHGYT pa3sMepHOCTH JO/KeH BCerja PacloNaraThesi MEPBHIM CJeBa

B TOC/IE/I0BATEJILHOCTH aTPHGYTOB; OH MOXKET HAXOJHIbCS WM CPasy
BC/J€L 3a OMHCHIBAEMEIM MMeHeM MaccHBa HJH BC/IeJ 3a KPYrIo# cko6-
KOMH, 3aKpHiBalOlIel CIHCOK HMeH MaccHBOB (CHAGXKEHHBIX, MOXET GhTh,

H APYTHMH anuSyTamu) ATpHGYTBl TOYHOCTH H RIHHH JOJNXKHH Haxo--,
AMTbCA Beerga cpasy BCEA 32 COOTBETCTBYIOUIHM K/IOUEBHM CIOBOM, TO'

€CTh  ONepaTop .3

DECLARE (((B, PROD) (20), C(10)) (6),
VOL(16)) FLOAT COMPLEX;

s 6W emnGouNEM (cp. ¢ uprMepoM BHIES),
64

Ilns cTPOUHHIX NMepeMeHHBIX aTPHOYT AIHHBI BCErAa ROMIKEH 33ZaBAThCs

s
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CrpoeHne oneparopa 'DECL’ARE MOXHO BHIpa3HTb B CJAeAyiOweR
wopme: h ’ '
onepamop-OnUCaHus ~
ums ampubymet
({uss [ampubymed} , ..) ampubymo
~ DECLARE { ({({uns -[ampubymsq} , ..) . :
ampubymot} , . .) ampubyme:
<M T. >

3ameuaHnne. B ominune oT dopTpana, rae ogHa M Ta xe nepe-
MeHHaf MOXeT GHITH CNeUHQHUHPOBAHA pasHHIMH onepaTopaMH ONHCAHMA
(nanprMep, B REAL u DIiMENSION), B .PL/l kaxgoe uMs Moxer
BCTPEYaThCA B OMEPATOPAX OMHCAHHS TQAbKO OXHH Pas, TAE YKAaabiBa-
joTcsi CPasy BCe HEOGXOAHMEHIE aTpHOYTHI.

4.2. OcHosHble aTPUGYTHI

¥

HanoMHuM 3gecs Te aTpuGyThl, KOTOpHe GBLIM BBefeHH paHee B
3T0li KHHre: .
apupmernueckue: FIXED, FLOAT, COMPLEX, (mounocms);
crpounnie:’ CHARACTER, BIT, (dauna);
verounnie: LABEL, (xonmpoasnoe-memxu);

AOTIOTHHTEN bHEIE: (PA3MEPHOCTL).

TouHocTh 3ajaeTcst OZHMM WIH ABYMS LeMuIMH UHCAAMH; AIWHA W
pasMEePHOCTb MOTYT HMETb BHA apUGMETHUECKHX BBIpaXKeHuil. -

B PL/1, B omnuune or doprpana Il u IV, uugekcn MOTYT NpHHH-
MaTb He TOJNBKO MOJOXKHTEJbHble 3HAYEHHS, HO M HyJeBHe U oTpulia-
TelbHble; TOSTOMY B aTpuGyTe pasmeprocti ,PL/1 xapakTepucTnka
AuanasoHa M3MeHeHHs HHAeKCAa JIA KaXAOH M3 pasMepHOCTell MaccHBa
MOXeT 3afaBaThCA W C MOMOWbIO 2panudnod napei. Hampumep:

DECLARE A(0:99) FIXED, .

(B,C) (—5:+5, —1:N-++1) FLOAT,
(D FIXED(4), E FLOAT(®))
(1:M, —1:SQRT(M)) COMPLEX;

Jleast HuXHAA rpadiuna rpanHuHOR napel JOMXKHA GHITb 1O CBOEH
BelHunHe He GONbINE, YEM COOTBETCTBYIOW(ast npaBasi- (BepXHsAs) rpaHula.
Ha ucnoabsosanue BHIpaXeHHR | (4 NepeMeHHHX) B rpaHUYHHX Mapax
HallOXeHE HEKOTOPHIE OrDaHHYRHHS, Q YeM OyZAeT cKasaHo nosxe (cM. 7.1);
€CITH BEIpaXKEHHS WMEIOT He LeJbie 3HAYEHHSI, OHH TPUBORATCS K L[@J1bIM
OTGpachiBanneM ApoGHOH uwacty. IToka B KOHKPeTHHIX TNpHMepax M yI-
PaXHEHHAX GYAyT MCHONB30BATBCH TOABKO HOCTOSTHHBIE TpaHHUH (3a-
RaBaeMpe KOHCTaHTaMH).

Hanomuum, uro aTpHGyT PasMepPHOCTH JONXKEH CTOSITh CaMbIM nep-
. BHM Benen 3a mMeHem MaccuBa wad 3a KPYIJIBIMH CKOOKaMH, 3aKJI104810-
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IUMMH CIIHCOK MMEH MacCHBOB, moxeT OWTh, yie H CHa0IKEHHBIX gpy
FUMH aTpUOYTaMH (CM. MpHMep 3ume)

_PopMHh. .
ampubym-movnocmu ~ (4ucao-yea [, uucao-yes)) .
ampubym-0aurnb ~ (BoLpadxcetiue-apugpm)
ampubym-KoHmposbHOX-MEMOK ~ (MemKa, + .) . M
ampuéym-pa.mepuocmu ~ ({[aupax-apuqbu ] ebzpaa/c apugpm},..)

4.3. HavanbHble 3HaueHHs

.

Havanbnee snavenmns ansi mepeMenusix PL/1 sagatorcs: npu HX
ONMHCAHUH C MOMOL(bI0 aTpuOyTa HAYAILHBEIX 3HaYeHHH, KOTOPHIf pme”
caepyrowui o6muit; Bua; . %

INITIAL (nauanbubie-sHaueHHs) K

m&&w‘a o

i

Hanpumep:- |
DECLARE RAZ FIXED(3) INITIAL(l),
-ALPHA(1 : 20) FLOAT(6) INITIAL((20)0), ‘
BETA(—100:0, —1:41) .
COMPLEX FLOAT INITIAL((303)14 lI):
Kax BUAHM, MEXaHH3M NPHCBAWBAHHA HAYaMbHbIX 3HAUEHHE B PL]I
TaKoil ke, Kak'W  ¢oprpane. CpapHuTe, HampuMep: .
"INTEGER RAZ/l/ : -
REAL ALPHA(1:20) /20 0/

Hanom-mm OAHAKO, 4TO MHOTOMEpHHIe MaccuBm PL/1 pacnonang
I0TCSA’ B NaMSATH W HHHUMAJH3EPYIOTCA «IO CTPOKAM», a He 1O c1*o.716uau,
Kak B ¢oprpare. Kpome |roro, B oTaHIMe OT doprpana, B PL/1, kiK-
NPaBHJIO, -TUN KOHCTZHTH JOJIKEH COOTBETCTBOBATb THMY MHALWMAJH3H,
pyeMoii nepemeHHol, TO €CTb, HAIIPHMED, HeJb3sl apH(MeTHYecKOH nepeé
MEeHHOH TNpHCBaHBaTh CTquaylo koHcTauTy. Ho aTpuGyru AJIHHBL, 'roqo
HOCTH M ApYyrHe apudMeTHuecKHe AaTPHOYTHI KOHCTaHT M nepewuexmm3
MOTYT pasiHyaThCs. §

ATtpu6yr INITIAL, ecau oH BLiHecen 32 CKOOKH, OTHOCHTCH, KiK
W BCe_ApYyrue aTpuGyThl, KO BCEM nepemeﬂnbm SBaKJIOYEHHLIM B CKOG
Hanpumep, B cllegyiouiem OMHCAHHH:

DECLARE (M1, M2, M3) FIXED INITIAL(0),

(P(15), Q(23)) FLOAT INITIAL((20) IE—6);

aTpHGYTH HayaJbHHX 3HaueHH), OTHOCATCS cpasy x MI, M2, M3 wm
K MaccuBaM P u Q.. JIpr nuunuaiusaudu MaccuBa P jumnzue 5 Koncrast
B aTpu6yTe He MCIOJb3ywTCA, a AN Q NociegHHe 3 /eMeHTa Maccusd
OCTaHYTCS ,HeHHHUHANU3HpOBaHHBIMH. B QopTpane wuuuumanusanus ne
OTAeNbHOH [ePeMeHHOH, a CMHCKAa JOMYCKaeTCs TOJNbKO B omepaTopé
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DATA H KOJIHYECTBO KOHCTAHT AOJIKHO CTPOTO COOTBETCTBOBATH”KOJIH-
qecTBy HHHIHAIN3UPYEMEIX s/1eMenToB. Hanpumep, mpuseseHHOMY orHca-
wnio P ¥ Q B OpTpaHe MOraH COOTBETCTBOBaTh GHl CleAyiOHeT OMe-
aTopBI: 7
DIMENSION P(15), Q(23)
DATA P,Q /38 % 1E—6/

B PL/1 MOXHO OCTaBHTh OTAS/NbHLIE SMEMEHTHI MaCCHBA HeHHHIHA-

JUSHPOBAHHBIMH, 3ajaB AJsl HHX B aTpuGyTe Ha HYXKHOM Mecte spes-
J0UKY BMECTO KOHCTAaHTI, HampuMep:

DECLARE R(15) FLOAT INITIAL((M) %, (15—M) 1E—6);

[TepBbiM. M sleMeHTaM MaccuBa R He FpHCBOMTCH HHMKAaKHX 3Haue-
quit, @ MOCJAeJHHE 3JeMeHThl NOJY4YaT 3ajaHHOe 3HaueHHe. Kak BHEHO

u3 3TOr0 INpHMepa, B KauecTBe rmnostopuTedeii B PL/1, B oTanune o1’

$opTpPaHa, MOTYT HCTIONB30BATLCA H BHIPAXKEHHS; IEPEeMeHHEIE, BX OfAIIHe
B 3TH BHIPAXKEHHs, AOJKHHI TOQJYuHTE 3HAYeHHUS 3apaHee U3 JpYyroil
NOANPOTPaMMBL  (CM. BHeIHWe NepeMeHHble B 4.4.) und 610Ka (cM. TJio-
GanbHbBIe TMepeMeHHbie B 7.1).

[lo CHX TOD MpHMepH WHHUWAIM3AUWH NDPHBOAUNMCH TOMBKO AAS
apudMe THYECKHX TlepeMeHHHBIX, Ho aTpubyT INITIAL Mmoxer 6wbith npunu-
CaH TaKXKe CTPOYHHIM M METOUHHIM MepeMeHHBIM. Hampumep:

DECLARE PRIZ BIT(l) INITIAL("0’B),
NAME CHAR(D) INITIAL((D) ‘#),
SAVE(10) CHAR(4) INITTAL((10)(4)"3t");

Ecau wHHUMaMHSHPYeTCS CTPOUHBI MacCHB, TO HYXKHO GBITh OCTO-
POXHBIM, TaK KaK B Pfe CJydaeB MPHXORUTCH YNOTPeGJSATH Kak MOBTO-
pHTeJb HCXOXHHMX NAHHHIX, TaK U NOBTOPHTeAb CTpokH. Korga sagan
OfMH MOBTODHTENb, TO OH CUHTAeTCH MNOBTODHTEJNEM CTPOKH. l'[oaTomy
ecad B aTpuGyte Aas maccuBa SAVE wamucats (10) ‘FHedEdEH, 1
(10) 6yzeT cuuTaTLCS He MOBTOpPHTENEM HCXOZHHX AAHHBIX, a nos'ropn-
TeJleM CTpOKH. BcleAcTBHE 3TOro npouHHUHAMH3UpyioTcs He 10 smemen-
ToB MmaccuBa SAVE, a Juwb OAWH caMbifi NepBHI ero sjeMeHT (NpH

3ToM 36 mocJaegHUX CHMBOJIOB CTpquoi’i KOHCTaHTH oT6pocsaTcs). [pa-

BUILHYI0 WHHMLHANM3ALKIO MOXHO TaKke BHIOAHHTh 3aKaB (10)(1)
I 4,

Ins doprpaHa B aHaJOTHYHOM Caydae (CM. BHIE (10) #ﬂ::&&_
onepatopom

INTEGER SAVE(10) /loag'#g###'/

6yayr npoummuuanusnupoBansl Bee 10 siemeHTOB MaccuBa.!

TpumMep HHMLMANM3AUHH METOYHHIX NEPeMEHHBLIX (MACCHBOB) GLLIH
RaHel B 3.2 npH onucaHuu onepaTopa, 2HAJIOTHIHOTO BLIYHC/ISIEMOMY
Onepatopy GO TO.

i
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B oTinune oT dopTpaHa, NopropuTesb MOXNKHO 32JaBaTh He TOJbKg

nepel OTAeNbHON KOHCTAHTOH, HO M nepeg CNHCKOM KOHCTAHT, 33K,

YEHHBIM B KPYTJIble CKOGKM M Takxe coJepiKalleM MOBTOPHTEJH. Hanp,,
Mep, 10 ONHCAHHIO

DECLARE MATRIX (20,20) FIXED INITIAL((19) (1, 20)0), 1),

s/1eMeHTaM_ MaTpHIbI, CTOSWHM HA TJaBHOM RHaTOHaJH, GYAET NPHCBOeR
eMHHIA, a OCTaJbHBIM — HYJb.
OcoGernocms. CymwecTBeHHEIM OTJIHYHEM HauaJbHOIO NPHCBAaUBakng
B PL/1 sBnsieTcs TO, YTO MHHLMANH3AUHUS TePEMeHHHX TPOHCXOAHT Tpy
. KaXKIoM BHI30Be KaKko#-1u60 MOANPOTpaMMbl PL/1, B 10 BpeMA Kag
B popTpaHe MNpHCBauBaHWE HAYAJbHBIX 3HAYEHUH MPOHCXOAHT JHIb op.
HaXJbi Mepej HauajjoM BBIMONHEHHS BCelt nporpammbl. Sra ocobeHHoCTH
He KacaeTcsi BHeluHMX nepemeHHBIX PL/1 (cM. 4.4), KoTOpEIe HHHULHaRy.
SMPYIOTCS JMUIb ORUH Pa3 B Haua/e BLINOJHEHHS ﬂpOl‘paMMH )
D opmeL
ampudym Hatt-snauenuﬁ~
({rconcmanma | %)) <mas cxa.napa)
({[(eoepasceriue)] {koncmanma | »}},..) <mns Maccnnap
({{(eorpasn)] {koneml+| ({[(eeepas)]
{xoncmanmals}},.)}},..
({L(epase)] {xoncmis| ([ (sopase)]
{woncml#) ({[(ewpaac)]

{rorcmia}}, )1}, )}he.)

~INITIAL |

[ . )

3ameuaHHA. .

1. [TapameTpsl (QHUKTHBHBIE aPTYMEHTHI) TIOANPOrpaMM He MOTYT GhiTb
cHa6xens arpu6ytoM INITIAL mpu cBoeM omucauuu; B dopTpane aHa®
JIOTHUHO® OTPAaHHUYEHHE CYliecTsyeT Ais omepatopa DATA. :

2. Cnenna/bHele oMepaTopkl, aHaJOTHYHHe onepaTopy DATA u noa-
nporpamme-crnenupukauuy BLOCK DATA, koTopbie cooTBeTcTBEHHO HC-
noJk3ytorcs B GopTpaHe RIS HHHUHAMH3aUHH OOBIYHBEIX U OGLIHX nepe-

meHHbX, B PL/l oTtcyTcrsyioT. £
oy

\ . . &

4.4. BHeulHHE BEJHYHHBI

.

BeauuuHBl, KOTOpHEe AOMXKHMl ObiTh H3BECTHbl B HECKOJbKHX nol:I
nporpamMmax (3 PL/1 oHH HasmBaloTCS npoyedypamu—cM. Ta. 5), Hasp
palotcsi B PL/1 enewnumu, . v HM B KaxAoil NOANDOTrpaMME IPHIHCH:
saercs npm omucaumn atpusyr EXTERNAL; onucarenis EXTERNAL
B (GOpPTpaHe HMeeT HECKOJBKO APYrod cMEICJ.

[pn usmeMeHun BHemHed nepeMeHHOH B ofHOW mnoamporpamme ee
3HaueHHe MeHmeTcH W BO BCeX APYTHX MOAnporpammax. BHeumnwe nepe'
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uenHbie npﬁﬁehal’c‘rrcﬁ, K4K Npashso, s riepefaun HHGOpMaunu mexAy
| CATPOrPaMMaMH, 3aMeHAN B HEKOTOPHX CJAy4afiX annapar napaméeTpos-
apTyMEHTOB NDH BHI30Be TOZNPOTPaMM.

[To CBOMM CBOJCTBAM BHeIIHHe nepemeHnbie PL/I COOTBETCTBYIOT *
o6uuM (COMMON) nepemeHHEIM B opTpane. Hampumep, oneparopam
poprpana . -

COMMON P, Q, R - .

REAL P, Q, R(40)

c00TBETCTBYET clepylomuit oneparop PL/I: )
DECLARE (P, Q, R(40)) FLOAT EXTERNAL;

3aMeTHM, 4TO B OTJIHYHE OT ¢optpana, atpu6yr EXTERNAL ne
yoxeT OBITb HCMOJAb3OBAH RIS COBMELUEHHS B MAMSATH BEJIHYHH, HMEIOWHX
pasHble UMEHa, H MO3TOMY HOPAZOK ONMHCAHHS BHEIIHHX BeJHyuH B PL/1
He MMeeT HHKakoro sHayenusi. Tounee, BURUMO, GpiJ0 GBI CYHTATH (8 Tep-
munax GopTpaHa), yTo Kaxkgas BHemHAS nepeMenHas PL/l pacnona-
raeTci B CBOEM NOMedueHHOM ofmem 6ioke, uMs Kotoporo B PL/1 me
ykasbiBaeTcsl. To ecThb BuempuBepeHHoMy onepatopy PL/l caegosasio
6bl MOCTaBHTL B COOTBETCTBHE CJEZYIOL(HIA onepatop ¢opTpaHa:

+ COMMON /BP/ P, /BQ/ Q, /BR/ R

3aecs BP, BQ, BR— yciosHble HMeHa o6wux 6/10KOB. .
[IpucBanBanne HaualbHLIX 3HAUEHHt BHEWHHM nepeMeHHEM PL/1 -
NPOU3BOJMTCS € TIOMOMIBIO OGbiyHOrO arpubyra INITIAL, HanpHMep:

DECLARE (Q INITIAL(0), .
R(40) INITIAL((40)6.66666E0)) FLOAT EXTERNAL;

Nuunnanusanus BHemwHnX nepemennnix PL/1, Kak # o6mux nepe-
MeHHbIX (OpTpaHa, MPOHCXOZHT OAMH Pas mepex HaYaMoM BLIMOJHEHHS
Bceil NporpaMMH  (COCTaBAEHHON u3 NOANPOrpaMM); HHHIHANH3ALHSA
06biunEIX «BHYyTpenHHx» (INTERNAL) nepeMensnix B PL/1 ocymecTBas-
€TCSl KaXKALH pas MpH BLI3OBe NMOANPOrPaMMB Ha BHIOJHEHUE.

Bhewnne nepemeHHble, BOT/IHYAE OT OGWHMX MepeMeHHBIX ¢dopTpana,
B0 Bcex MOAMpOrpaMMax HOJIKHH HMETh OJHHAKOBbIE aTPHOYTH, BKJIO-
424 u atpu6yT INITIAL; npu stom paspemaercs atpu6yt INITIAL
3ajaBaTb M JIMIIL B ORHON H3 NOZMPOrpaMM. -

Atpubytsi EXTERNAL u INTERNAL nasupatorea aTpuGyTamm
Chepo (06aacmu dedicmeus); INTERNAL NPHHHMAETCS NO. YMOJIYAHHIO,

4.5. CoBMewaemMbie BeJHUHHBI

C nomompio atpu6yTa DEFINED MOXHO coBMemaTh B NaMATH OfHH
MepemennLie gaHHONH MOANporpaMMe ¢ ApyruM.-Hasnauenue sroro at-
PH6yTa TO ke, uTo u omepatopa EQUIVALENCE s tdopTpane.
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Hanpnmep,§efieparopam ¢oprpana
INTEGER 4§, X
REAL B(10), Y(10), Z(10)
EQUIVALENCE (A, X), (B, Y, 2)
B PL/1 cooTBeTcTByeT omucaHue
DECLARE (A, X DEFINED A) FIXED, E
. (B, (Y, Z) DEFINED B) (10) FLOAT,
- /% WIN (B(10), (Y (10), Z(10)) . .
. DEFINED B) FLOAT;/«'

Onna u3 CoBMemaeMbix TepeMeHHBIX (cM. A u B) cuntaercs 6a30.~
80, ApyTHe COBMeUaeMbimU («onpenensieMbiMu»). Basosas u conmema@”
Masi NMepeMeHHbe MOTYT ObITb OMHCaHbI B PaSHBIX OMEPATOPaX OINHCAHHS,
fPL/l p otauune oT GopTpaHa, COBMelIEHHE NEePeMEHHOR BCerja yka.
swBaetcs B Tom ke onepatope DECLARE, rae npoussoguTes ee nepsoe
(4 eRMHCTBEHHOE) OTHCAHUWE. INMocsiefoBaTeNbHOCTL OMUCAHHSA 6as0BOi LR
copMeliiaeMoi nepemeﬂﬂux B NOANPOTPaMME HE WrpaeT HHKaKoOMH pou,:
TO €CTb MOJKHO NpPH XKeJaHWH HANHCaThb U Tak: . .

DECLARE X DEFINED A FlXED .
DECLARE A FIXED;

CyiecTBeHHEIM OrpaHHUEHHEM 10 CpaBHeHHlOC dbopTpaHOM sBASeTCS
TO, uTO Bce AaTPHOYTH: COBMELAEMbIX IE€PEMEHHBIX JOJKHDBI ‘COBMa&
XaTb, 3a HCKMOICHHEM aTpHOYTa AJMHHBI IS CTPOYHBIX NeEPEMEHHBIX
(4o RanHa coBMellaeMofl TepeMeHHOH HHKOTAa He JOJIKHa npesocxonmi
AnuHy 6a3oBOR NepeMeHHON) U B HEKOTOPBIX cnyqaxx—a-rpndyTa pas:.
MEepHOCTH. s

ApHipueTHUECKYIO NIPOCTYIO (CRaMSAPHYI0) EPEMEHHYIO MOJKHO COBM®:
CTHTb CO CKaJsipHOR NepeMeHHOd HJIM C OBHUM U3 3JIEMEHTOB r'aaccuna“g
B nociefmeM cayuae G6asoBas NepeMeHHass 3ajaeTcs ¢ uﬂzxexcau@‘
(ToNbKO B ONTHMH3HPYIOLLEM TpaHcasTope). Hanpumep,

DECLARE QPRIM FIXED(10) DEFINED Q(1, l), :
Q(1:20, 1:30) FIXED(10);

ay
Le

B nporpamme K SJIEMEHTY Q(1, 1) MoxHO o6pawarbcs W mo umew
nepementoit QPRIM, COBMEIEHHOH C 3THM 3JEMEHTOM. <'
CoBMeLieHHe CTPOUHBIX (CHMBOJIBHEIX H GHTOBLIX) MEpeMeHHbIX Moxu@
OCyleCTBATE HE TOALKO ¢ I-ro cuMBosa (6MTa), HO H C JN1QG0TO npyé}

roro, HampuMep: tg
DECLARE L CHAR(40), M CHAR(10) DEFINED L,
N CHAR(30) DEFINED L POSITION(11);

Ha crpoky L HakIagsBaloTcst cTpoka M (¢ 1-ro cumBoJa) u cTpoka r{;

(c 11-ro cumsona). Homep nosHluu 3a]aeTCS UeNBIM ReCATHY HBIM 'mc.nolg
L

Z
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gnaka. CoBMenlaeMbie CTPOKH He JOMIKHH BHXOAHTH 3a TPAHHIY
3080 CTPOKH.

CoBMelLaTh MaCCHBB MOXHO ABYMs crioco6aMu. B mpocreitmem cay-
(3¢, KOTA@ MacCHBH HMEIOT OLHHAKOBOE CTpOeHHe (omuHakoByl0 pas-
JepHOCTb H TpaHHIHbE naphl),-ycTaHaBA¥BaeTCd B3aHMHO OJHO3HauHQe
c00TBETCTBHE MEXIY S/IEMEHTaMH COBMELlaEMbiX MaCCHBOB (cm. Bhime
caMlif nepBbifl TIpUMeEp). B Gojee COKHHX CayyasX NPOrpaMMHCT MOMKeET

xa3aTh AJS COBMELLAEMOTO MacCuBa HEOOXOJHMOE eMy COOTBETCTBHE
¢ sAeMEHTaMH Ga30BOTO MaccHBa. B sToM cayuae MaccHBH MOTYT GHITh
¢ pasHbIMH TPAHHIAMH W DasHEIX pasmepHocTe#. COOTBETCTBUE HIEMEHTOB

w,MemaeMblx MacCHBOB 3ajae€TcCsi C 410MOILbIO CREUHANBbHHIX YCJAOBHHIX

nepeMeHHBIX, nMelomux HMeHa 1SUB, 2SUB, 3SUB u T. 4. (1-it ungexe, -

2 uHAekc, 3-H WHAeKc). MmewoTca B BuAY - MHEEKCHl COBMEIaeMOIO
yaccuBa, KOTOpble NpPOGEraloT BCe 3HAYeHHS OT HUXKHER IpaHHUHL RO
sepxHeil. Hanpuuep, B onncanuu '
" DECLARE H(20) FIXED, E(10, 10) FLOAT, i
G(10) FIXED DEFINED H(2= ISUB),
F(0:9) FLOAT DEFINED E(ISUB+-1, 1SUB-1);

yKasaHo, YTO 5JeMEHTH MaccuBa G COOTBETCTBYIOT Y€THBIM . 3/€MEHTaM
maccuBa H, 10 ectb G(l)=H(2+ 1), a sanementn BekTOopa F cooTmer-
CTBYIOT 5/€MeHTaM MaTpuUB E, pacrio/sioxXeHHBIM Ha IVI4BHOH ZUArOHaJH,
10 ecTb : : ‘

FK) =E(K+1,K+1). -
B caegyrowem npumepe Marpuiia S-ABASETCS TPaHCIOHHPOBAHHOM
0 OTHOIIEHUIO K 6a3oBoii MaTpuue T:

DECLARE T(20, 20) FLOAT(10), 4
. S(20, 20) FLOAT(10) DEFINED T(2SUB, ISUB);

" 3aBUCHMOCTD HHEEKCOB 0430BOIO - MaCCHBA OT HHJAEKCOB cOoBMellae- '

‘Moro-Macc'pma (iSUB) posHa ObITb JHHEHHOMH, -HO BMECTO KOHCTAHT
MOLYT GBITb B PSIfE CJAy4YaeB HCIOJb30BaHBl JIOOBE ,apHPMETHYeCKHE
BhlpaxKeyus (MPHBOJMMbIE K 11€JOYHC/ICHHBIM). '

CTpouHble MaccHBBl (B NMOPAAKe, TaK CKa3aTb, MCKJIOYEHHS) MOTYT
CHTh cOBMemeHbl CO CTPOUHHIMH CKaJSIDHLIMH NEPEMEHHBIMH U HaoGOpoT,
H0 Ge3 ucnosbsoBanust arpubyra POSITION. Hanpumep:

DECLARE FAM CHAR(400),
M(400) CHAR(l) DEFINED FAM,
- N(50) CHAR(4) DEFINED FAM;

Ha cumBosbnyio crpoky pinmoii 400 HakAagbiBalOTCH CHMBOJIbHHE
MaccuBh, copepiKalue B KauecTBe CBOHX SJEMEHTOB CTPOKH BAHHOH 1
4 (Maccu N HanoKHTCA TONIBKO Ha népsble 200 cuMBOIOB cTPOKH FAM).

. »
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fepewncanm Hekotopme orpanmsenus, cBasanmme c coBMetley
B&JIHYHH B namsATH OBM (gpyrxe BO3MOXHOCTH H orpaauqenua Gylh
OMHCaHBl NO3XKe—CM. INI. 7).

1. Basopas nepeMennas He MO&KeT GHITh cama C arpn6y'roM DEFINED

2. CoeMelnaemast IEPEMEHHAS HE MOXKET HMETDb aTPHGYTOB EXTERNa/
n INITIAL: oHa He MOXeT OHITh MapaMeTpOM npouexypH (Ho "°le,
6bITh aprymenToM) —cM. 5.3 .

B 3akJioyeHne 3aMeTHM, 4TO HeCMOTPS Ha o6uiue ¢ynxunonam
yeptl onepatopa EQUIVALENCE u atpu6yta DEFINED nx Dy,
HEHHE B A3WKaX MOXKET MNDECNe0BaTb W pasHble Lead. B doprpay,
TaKoe CPEACTBO HCMO/b3YETCS, KaK NPaBHJO, ANA SKOHOMHH  Mamgy,
[yTeM COBMeeHHS 10 MAMSATH GOJBIUIAX MACCHBOB C PaSTHYHBIMH Xapsy,
* TepPHCTHKaMH. B PIZ/I Hapsily C 9KOHOMHEH MaMATH paccMaTpHBaely;
aTpUOYT MpHMEHSeTCd YacTo0 JJAs NePe0GO3HAUEHHS BEJHUYUM C ueay,
Bonee Hamxnuoﬁ H 3KOHOMHOH 3amuCH aJIrOPHTMa.

YHpa)xHelmn "

4.1. Onpepenutb {aTpu6YTH AJAS NEpeMEHHBIX, Bc'rpeqalomuxca’;
C/IeRYIOleM OMeparope: ’

" DECLARE (A FIXED, B FLOAT) (7),
(™ COMPLEX D)(5) INITIAL((5)0), E) FLOAT(S)

4.2. MaccuBy B(0:20, —10:10), uMeromemy a'rpuﬁy'm BIT(
npucsouTh Mo INITIAL cregyiomne snauenusi: - b

a) (80)'1’B—ana 1-it u nocnegneit CTPOK, a OCTANbHLIM snememaui;
(80)’0’B; .

6) (40)'10’'B—ans, 1-ro u TOC/A@AHEro CTO/IGLOB, & OCTabHbIM aae
mentaM — (40)/01’B;

B) 'I’B pnst mo6OYHON AUAarOHaMM, a OCTANbHBLIM 3JeMeHTaM — '

"4.3. Haiitu MakCHMa/lbHbIfl 5/eMEHT MaTpHUH Qij (i, j=1, 2,
30) u ero mHgekcH. JlaThb ONMUCaHUe MCNOJIb3YEMBIX BEJHUHHM onepaTopH
BBOJa-BbiBOJA.

4.4. Ynopsagoustb no Hey6uzaumo BekTOp B; (i=1, ., 40),
5/1eMEHTaMU KOTOPOTO SBJAIOTCH CHMBOJbBHBIE CTPOKH nmmon 25 [
cofiepiKauiie pycckHX OykB. [laTh omHcaHHe WCMIOAb3YEMBIX Be.nmmn!
onepaTepu naoaa-nunona
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r1ABA 5
MPOrPAMMA U NPOLLEAYPbBI

5.1. l'lporpamma .

llporpamma PL/1, Kkak ® B ¢opTpaHe, COCTOMT M3 HECKOMbKHX
(B 4aCTHOCTH, H3 OZHOIO) CBSI3AHHBIX MEXAY COGOM MoAyJael, ORWH H3
KOTOPBIX SABJASETCS IiiaBHBIM (MAIN). 3TH MORYJH HasbiB2IOTCH B PL/1
npoue@‘yrauu (B (bop'rpaHe—nonnporpammamu). Cesi3u MexAy Mogyns-
MU-TIPOLLEAYDAMH  OCYLIECTBISIOTCS ¢ NMOMOIIBIO anmapaTa flapamMeTpoB M
apryMeHTOB, Ha3blBAaeMHIX OCHYHO B (GOpTpaHe (GOpPMAanbHbLIMU (dukTHB-
HBIMH) W (aKTHYECKHMH apryMeHTaMmu. :

Bce mpouegypn PL/1 umeior OJHHAKOBYIO CTPYKTYpY:

npoyedy pa~ 8az0.1060K meAo KOHey :

30202080k TAABHO R Nponegypsl uMeeT Bup
umzn: PROCEDURE OPTIONS(MAIN);

Husi npouepypel sBAsieTCH BHewnuM HMEHEM H He MOXKeT COgep-
XaTb Gosee 7 cumBoJIoB (cM. 1.2). 3arososku APYTHX NPOLEAYD OMNHCH-
BaloTCs faJjblue (cM. 5.2).

Tero mpouegypH COCTOHT u3 onucanuii u oneparopos (B ¢opTpaHe —
HEBLINOJIHSIEMBIX H BBINOJIHSIEMhX onepaTopos). Kakue-mi6o OTpaHUYEHHUR
Ha NOPSOK B3aHMHOTO PacllONOXeHHS ONHCAHHH H_ONepaTopoB (MMel-
Wnecs, wanpumep, B dopTpake) B PL/1 oTcyTcTBYI0T. HO B ganenei-
WeM Mpl GyfeM NpHAepIKHBaThes /e Ry I0WEro XOpollero mpaBHJia: pac-
fonarate, kak W B GOPTpaHE, Bce 'OMHCaHHA KO BHIMONHAEMBX Olle-
Patopos. : .

Cpeny onepatopos B npouegypax PL/1 NPHCYTCTBYIOT M TaKHe omepa-
Tophi, kak RETURN; u STOP; , KOTOpble OK&8HYHBAIOT BHMOMHEHHe npo-
Uerypu. Ho B PL/1 (kak u B ¢opTpane 77) 3TH omepaTopu He ABIA-
10Tes 06s3aTen bHEIMH, TaK KK 0KOHuaHHe BHINOJIHEHH Al TIpOLLeRYPHI (a s
TMaBHO# mpouegypH M BeSH IpOrpaMMBl) NPOHCXOXHT TaKXKe B Cayuae,
Koraa mhinosinsieTca onepaTop kewna HPOLEAYPHL.
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Onef)a'rop KOHYa 1Ns MPOUEgYPH MMeeT BUJ
END; nin END wma-npoyedyps; ; - e

IMTpumep. Hanncats riaBuylo npouegypy (ménﬂylo nognporpa
A naxo;xnelmn CYMM TNOJOXKUTEJIBHBEIX H OTPHLIATENbHBIX QJIEMeH’m'
Bextopa Cp (=0, 1, 2, , 99). 5
SUMPN: PROCEDURE OPTIONS(MAIN);

« DECLARE €(0:99) FLOAT INITIAL((100) 1E66);
(SUM_P ZJM_N) FLOAT INITIAL(0),
K FIXED;
" GET LIST(O);
PUT LIST('C, C) SKIP;
DO.K=0 BY 1 TO 99;.
IF C(K) > 0
; THEN SUM_P=SUM_P+C(K); :
ELSE SUM_N=SUM_N+C(K);

PUT LIST('SUM P, LUSUM_N=',

SUM_P, SUM_ N sxu»
END SUMPN;" =

Unnnnannzauns Macensa C 3afjaHa  A7d . BO3MOMKHBIX pacneqam
Maccupa Tpu OTnafKe -1porpammbl. IlewaTh cTpoOK 'C"n 'SUM -B
LISUM_N="' gonxHa momoub pas6opy” MmeuaTaeMblX HCXORXHBIX Aammx
¥ pe3yJbTaTOB. -

dopma. i
2na6Ha8 npoyedypa~ »

~{ums:}... PROCEDURE OPTIONS(MAIN); e o
{6nepamop‘lonucauue}... END [ums-npouedype); |}

5.2. Mpouenypsi

IMpoueaypn™ B PL/1 nasnenmofca Ha mpoueryphl- -NOANPOrpaMMH #
NpOUeRYPH-DYHKIUHH, KOTOpble B AaibHefieM 3acTo GyAeM Ha3LBam
NpoOCTO MgnporpaMmaMu M GyHKuusMH (cp. B GopTpaHe SUBROUTINE
u FUNCTION); B amteparype mo PL/1 mpouegyp- nonnporpamﬂ
O6GbI9HO HA3HIBAIOT MPOLERYPAMH. : kS
=7 5.2.1.7 Ipouenypa-nognporpamma. “f3aronosok "FAIA LNOATPOrpa
 HMeeT CJefylomuii BUR:
80202080K-100N POZPAMMbL~

~{uns:}... PROCEDURE" [(napamemp,.)];”
Hanpﬁmeﬁ: ‘
SUM: PROCEDURE(X, Y, Z);
B dopTpane ananeruuHei 3aroJoBOK umen. 61 BHE
SUBROUTINE*SUM(X, Y, Z)

“shgidighosg e wips HRG0

g
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PN

CnucOK MapaMeTpoB (GOpMaibHBIX ‘apTYMEHTOB), KakK U B dopTpaue
yoXeT OTCYTCTBOBATD. HapameTpu, eCJId OHH eCTh, ROMXKHB OHITh
opucabl, Kak ¥ OBHUHblE TNepeMeHHEIE. Honnporpamma PL/1 moxet
pMeTh HECKOJIbKO PasiHUHHIX HMeH.

Bxo0f B{NOANPOrpaMMy ocyllecTBAsETCsI O onepaTopy BbizoBa (cM. 3.3);
p HEM sanae'rcg' CMHCOK apryMeHTOB, KOJIHUeCTBO KOTOPHIX ROMIKHO COBe
pagaTh C KOJHUECTBOM MapaMeTpoB, HampuMep:
" . CALL SUM(A, B, C);

BbIXOJ M3 NMOANpOrpaMMB W BO3BpaT B TOYKY BHISOBA npouazonn.'rcx
no .END-oRep aTopy, OrpaHH4MBaioLEMy MOANPOrpaMMy, HJIH C IOMOLILBIO
34}aBaeMOTO BRJII0GOM MecTezMpoLeyphHl onepa'ropa

RETURN; , .

B‘Tomiuonyae,lomyna NIPOXSBOAUTCS BbISOB MORNPOrPaMMBI, OJIKHO
6T RAHO OMNHCaHHE MMEHH HpOLeNypH HJIH, Kak ¢ TOBOPAT, UMeHU
gxo0a, KOTOpOe B ‘HaIlleM c.nyqae MOXeT HMeTb, Hampumep, caéaylomﬂii
BUA:

#; :.DECLARE SUM ENTRY(FLOAT(10), FLOAT(IO) FLOAT(10));

m‘xe wiouesore caosa ENTRY (sxop) nepeqncamoTca uepe3 3ansATyio
aTpGYTH, COOTBETCTBYIOmHeY aTpHGyTam [mapameTpo B fonHchiBaemoi
poanporpamMme. B npuBefeHHOM ONHCaHHHEBXOAa ApeANoAaraeTcs, 4TO
s nogaporpamMe SUM mapaMeTpn OmHcaHK cnenyxoumn oﬁpasou.l

DECLARE(X, Y, Z) FLOAT(10)

—

 Huxe npuBefieHH NpUMepHHE TEKCTH IVIABHOH NOANPOrPaMMEL M
BHI3pIBaeMO H3 Hee RoAnporpaMmbl SUM, BHIUHC/ISIOIEH CyMMY: a6co-
AOTHHX 3HAYeHH JBYX BENHIHH XuY. Lo

MASUM: PROCEDURE OPTIONS(MAIN);
DECLARE(A, B, C) FLOAT(10);
DECLARE!SUM ENTRY(FLOAT(10),
FLOAT(10) FLOAT(IO)),

e s 8 8 o o 5 06 8 0 B 0+ o o 8 o 0

GET LIST(A, B); /+ BBOI] A{H B/
PUT LIST(A, B); /« [IEYATD A U B/
CALL SUM(A, B, C);

PUT LIST('C=", C), /% m-:tlA'r :
SC= ABS(A)+ABS(B) a[
END MASUM;
SUM: PROCEDURE(X, Y, 2)
DECLARE(X, Y,}Z) FLOAT(10);
Z=ABS(X)--ABS(Y); .
END SUM;

3(05) 3ak. 105 - o . 35‘
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KOJIMUECTBO SJEMEHTOB B CHHCKe MOC/e KJKueBoro ¢ioba ENTR§
JZO/IXXKHQ COOTBETCTBOBATb KOJIMuecTBYy NapaMeTpoB onuchBaeMO Mpogy
AYpH. ATpHOYTH, MepeducisieMbie B 9TOM CIHCKE, ZLOJIKHBI B 'ro'mbq.
COOTBeTCTBOBaTL aTpubyTaM, NPHIHCAHHBIM NapaMeTpaM B MOAMNPOrPaMyy,
ATpu6yTy pasMepHOCTH B ONHCAHHMY BXOJA COOTBETCTBYeT aTpuGYT BUAA (s)
HIM (%, %), HIH (%, %) HT. 4 KOJIMYECTBO 8Be3JOUEK YKA3BIBACT g

pa3MepHOCTb MaccHBa.
Mpumep. CocTauth NOANPOrpaMM

KaXAbll 3JeMEHT KOTODOIo paBeH CyMMe SJIEMEHTOB,

Ha COOTBETCTByIOWEeH CTPOKE MATPUUBI 1-FO MOpAAKA.

SUMSTR: 'PROCEDURE(MATRIX, VECTOR, ORDER); o
DECLARE (MATRIX(, »), VECTOR(x)) FLOAT®), -
“* ORDER FIXED;
DECLARE(,W) FIXED;
CYCL:- DO [=1 TO ORDER; :
VECTOR(1)=0; )
.DO J=1 TO ORDER; - ‘
VECTOR(I)= VECTOR(I) + MATRIX (I, J);
END; ~ '
END CYCL;

END SUMSTR; ) .
e 3a6OTHTbCSI O MHEMOHHYHOCTH HMEH, TO BMECTO MATRIX,
Jee KOpPOTKHE |4 eHTHHKATOPH,

y AJAA ToJyyeHUsS BEKTOpy,
pacnoOKEHHNy

(Ecau H
VECTOR, ORDER MoxHO B3ATb H GO
Hampumep M, V, N).

OnucaHue BXOJAa: .

DECLARE SUMSTR ENTRY((+, ») FLOAT®), |
- (+) FLOAT(), FIXED);

5.2.2. ®yHkuus. 3aronoBoK AJIs npoLeRypE-(QYHKIHH B PL/1 ‘umeei?
B ofmeM, TOT Xe BHA, 9T0 H AAs MPOUEAYPHI-TOANPOrpaMMbL, HO;
KpoMe Toro, AoGaBisiercsi OMHCAHHE THIA BO3BPALIAEMOI0 3HAYEHUS,
KOTOPHI MOXKET MMeTb, HampHMep, c.ngnylomﬂi BUA: ;

RETURNS(FLOAT(10))

'Cpémnme cnen&'lomue saroneskn s ¢ynkuun 8 PL/1 n gpopTpane:
FACTOS: PROCEDURE(N) RETURNS(FLOAT); j
REAL FUNCTION FACTOS(N) . , 3

Brinosnnenue fponeayp bi-pyHKUHH ¢ 39AaHHEIMh apTyMeHTaMH aKT#
BM3HpyeTcsl YKasaTe/€M GyHKUHH (cm. 1.6), pacrojaraeMoM B apudmer
THUeCKOM (MJH CTPOUHOM) BHPAXKEHHH. “

OxoHuaHHe paGoTH MpoLeAypH-GYHKIHH H BHXOA H3 Hee TP OH3B#"
AnTcA To enepaTepy Bo3Bpata, TRe 3ajaercd BHpaXeHu e, SHaueHHE

66. ; :



KOTOPOTO  JI0/KHO GHITh MPHCBOGHO YKa3aTelio (yHKUWH Zast BO3Bpa-
meHHs B TOUKY BH3oBa. Hanmpumep : 4

RETURN(F # F); )

B ¢opTpane sror onepatop Moxer 6mTh SKBHBaJIeHTeH, HanmpHMep,
cAeAYIOUHM onepaTopam:

FACTOS=F % F .
RETURN

Onucanvesxoga ais TPOLERYPH-DYHKUMH OTAHYAETC OT OMHCAH-
HOTO BBIIE JIst TPOUCAYDH-TOANPOrPAMMH TOJILKO TeM, HYTO 110CH8
atpu6yta ;ENTRY co cmuckom 3afjaercd eme u atpu6yr RETURNS
XapakKTepH3yiomHi Bo3BpamaeMoe 3HaueHue. Hanpumep:

DECLARE FACTOS ENTRY (FIXED)ZRETURNS(FLOAT);

[Tpumep. Hanmucars npoueaypy-GyHKUMIO AR BHYHCHAE HHA KBajg-
"para (aKTOpHaNa OT nesoro n.

FACTOS: PROCEDURE(N) RETURNS(FLOAT);
DECLARE N FIXED, ’

F FLOAT INITIA.a1);

DO I=2 TO N BY I; :

F =Faxl;
END;
RETURN(FxF);

ENDZFACTOS;

Onucanne sxoga COBMNafiaeT C NPHBEACHHMM BHIle.

To, uro B (opTpane nasmBaercs oneparopoM-pywkuuek, 8 PL/1
obopmisieTcst B BHAe O6LIYHOMN NPOUERY PH-DYHKIHKE o pacnosxaraercs,
kaK u B opTpane, BHYTPH BHI3HBaIOmER np'ouezxypu CPexH omucaHui
{BMecTe ¢ COOTBETCTBYIOUIHM ONHCAHHEM BX0Ja). Hanpuwmep, CIIeAyIoma st
oneparop-pyskuus Goprpaua

MX,Y) =SQRT(X*X+Y*Y)

B PL/1 umeer Takoit BUJ:

M: PROCEDURE(X, Y)ZRETURNS(FLOAT);

DECLARE X,Y) FLOAT;
RETURN(SQRT(X#X 4 Y4Y);
END M: .
¢ ONHcanpen BXOJa: _ .
DECLARB M ENTRY‘(FLOAT, FLOAT) RETURNS(FLOAT);

Samelwanue "Bayrpennue dvakunu  PL/I
- Heckonpko Pa3HoOGpasHEIX . ~mepatopos (s

¥05) 3ax. 108

MOryr cogpepxars
dopTpane —ronsko ogvm
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oneparop npucsansanusi). B PL/I ‘BHYFTDEHHHMH MOTYT OHITb He TOJlbl;{oe
($YHKUHH, HO W TMOANPOrpaMMbl, 9TO He ROMyCKaercs B ¢doprpane

5.2.3. Onepatop Bxoga. Kak u B doprpaHe, "mpolefypH PL/|
_MOTYT MMeTb JOTOJIHHTeNIbHbIE BXOZHI, YyKasbiBaeMEle OnepaTopoM: onaa}
MeIOMKM, HanpuMep, CAeRyIOmHA BUX:

DELTA: ENTRY(A, B, C);

»
B ¢opTpaHe aHaJOTHYHHE ONepaTop HMeeT BHA .
ENTRY DELTA (A, B, Q)

Jlas ROTIOHHTENBHOTO Bxoga PL/1, Tak xe Kak H Ma!ocuosuoro,
HOMKHO 6BITb 3aJjaHO ero OMNHCaHue, Hanpumep .

DECLARE DELTA ENTRY(FIXED FIXED, FLOAT);

Ecau obpamenHe K JOhONHHTENbHOMY BXOZY MPOHMSBORHTCA C N0
Mowbi6 yKasarensi }hyHKUHH, TO B oOmepaTop ENTRY u B onucamne'
BXoAaf HeoGXOlUMO JOQABHTh OmKCaTelb RETURNS‘ Mauxapax'repucmn
BOSBpALI2EMOr0 3HAUYEHHH.

Oneparop fsxoRa, Kak u B ¢opTpaHe, He MoXerl pacno.nararm
B ycnoauom onmeparope ‘M ‘B onepatope LHKJa - N

TlpuPBxoge B NMPOUEAYPY NO¢AONOJHHTENLHOMY BXOAY B Buno.mme‘
MEIX OMiepaTopax He AOJKHE BCTpeuatbest fmapaMeTphl, NMPHHALJEMAllHe.
OCHOBHOMY "HJIH "ADYTHM JOTIOJIHHTEJbHEIM BXOfaME 1 He ONpeje/eHHHE
8 JanHoM® Bxoie. B HekoTophIX tsepcusix lboprpana B' AaHHOM cayqaa
A5}, HeOnpeAeeHHEX [napaMerpoB GpaiuCh SHaYeHHS, OCTapBmHECs
npeAAyLHX o6paieHuil no 'OCHOBHOMY HJH Apyruml xono.unwrenbﬂnn
BXOZaM,

{- 3ameluanns :
F  1.5B° oruunePor anp'rpaﬂa B PL/1 gon cxae'rcaﬁnpouenypa-q)yﬂxo
uust Ges mapameTpoB (kak'm B ¢poprpane 77).
" 9, He cnegver myrtath omeparop RETURN («B03BpaT») H KJIOuG B0e
cnoso” (arpu6yr) RETURNS («Bosppamaer») B fsaronobke. npoieyphie-
dyHKuuE W 1 onucawuu BXoga. Oneparop ENTRY conepuT§: MHCOK-
napaMerpoB H (JYXKHTAJIsl yKasaHHS ‘A TOUKY ZOMOJHHTENbHOTOFBXOAR
s¥nponeaypy, afarpuGyT ENTRY xapakTtepusyeT mapaMeTpul H gcolleP‘
JUT CIMCOK aTPHOYTOB RJA NMapaMeTpoB, a HeFHx uMeHa P
®°0°p’M Hl.
npoyedypa ~ {uma:}... PROCEDURE: [(rapamemp,. 5) &
[RETURNS (ampuGym-qbyuxuuu)]?
{onepamop \onucanue}... END. [ums- npoqeaypuﬁ
onepamop-6xoda ~ {uma:}... ENTRY [(napamemp,..)]
* [RETURNS (ampu6ym-¢yuxuuu)]u
onepamop-sosspama ~ RETURN - [ (esrpaderiie L ans¥oyukuund) )8
ampubymui-6x00a ~ ENTR Y[ (ampubymsi-napamempa,..)]
. [RETURNS (ampubymo-pynxyul )J}t
. N

+ ;/.’M

..a;,o::‘v
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5.3. TapameTpsl ¥ apryMeHTsl

5.3.1. CooTBercrBHe napaue'rpoi u aprymentoB. I[lapamerps, mepe-
gucasieMble B 3aroJioBke npouegyps PL/1, kak w B HopTpane, MOryr
4BNATECA B TeaE 5Toli NpONEAYPH HMEHaMH CKaJapHOH nepemeHHoO#,
vaccuBa, MPONENYPH, a TaKxke MeTOYHOH BeJHYHHBH. APryMeHTH, KOTO-

we 3a4aloTcs TpH obpameHu: K fpoueaype, ABAAIOTCH BHIPAXKEHHIMH
4 MX UACTHBIMH CHyYasMH —rMepeMeHHLIMH, KOHCTaHTaMH, a TakXe HMe-
yaMu MaccHBOB, NPOLEAYp H METOK (METOUHbIX MepeMEHHBIX).

[lapaMeTphl M apryMeHTH, Kak 4 B (popTpane, ROMKHbI COOTBETCT-
poBaTb APYT APYTY MO CBOEMy BHAY ¥ OPraHH3allMH: MMEHH NpPOUEAYpH
OOTBETCTBYeT MpOUEAYpa, HMEHH MaccHBa—MAacCHB, HMEHH npocTof
nepéueﬂﬂbﬁ—supaxeﬂue WM METOYHasl BeJHYHHA (MeTxa,~nepemeuHaﬂ).
He gomycxaercst caydalt, Koraa napaMeTpy —MMEHH MacCHBa-—COOTBET-
cTByeT S/eMEHT MacCHBa, 4TO BOSMOXKHO B ¢dopTpane. :

B omepaTope ONHCaHHS NpH OMUCAHHH MNapaMeTpa-MaccHBa B Kaue-
cTBe TPAHHUHBIX (N1ap MOrYT GHbiTh 3afaHHl JIULIb KOHCTAHTH HJId 3Be3-
J0uKH, HO HE TNePeMeHHble HJIH BHIpAXKEHHI (4To. fomyckaercs B psAe
APYTHX CHyUaeB); STO JKe CNPABeAIUBO H ANA ATUHE CTPOYHOTo Napa-
merpa. Korja rpanuunble naps napamMeTpoB HJH HX. AMHHE— KOHC 8HTHI,
~0 5TH JKe ¢ OHCTAHTH JAOJIKHH OHITb 334 UaHBI u3npu OMHCaHHH apry-
MEHTOB-M ACCHBOB (B hopTpaHe TaKoro TpeGoBaHHS Her) . EciH B g auecTse
TpaHHYHBIX nap (RIMHE) ANS MapaMeTpa SajaHbl 3BESA0UKH o TO TpH
ONHCAaHHH APTYMEHTOB-MAaCCHBOB MX T'DaHHIHI (RnuHa) MOTYT 6uiTh 3ajlaHh

_ u BupaxenAsMH.” K mognporpamme CyMMHDOBaHUS CTPOK MaTpHIBl (CM.

npumep B 5.2.1) MOXHO OGpaTHTbCS,, HAmpHUMED, onepaTopoM .
CALL SUMSTR(A, D, N);

AprymenTh-MaccuBel A u D sroro omeparopa MOryT 6HITh ONHCaHH
8 BH3HIBalOmeA Npouexype, HampHMep, CAeRYIOUIHM -0GpasoM:

DECLARE (A(N. N), D(N)) FLOAT(®); S

_.l:lepemeﬂﬂaﬂ N gomkHa GuTh OMHMcaHa 3apaHee BO BHEIIHeM G6i0Ke
WIX wCIONb3OBAHE YMpaBlseMble {MacCHBEl, O 'ieM jnogpoGuee Gyner
paccKasano 10-Ke;MoKa- cIefyerM0/Mb30BAaTECA JIHLUIb MAacCHBAMUj c mo-
CTOSIHHEIMH rpaHuiamMu. B oneparope OMHCAHH{ WMeHH BXoja |(cM.,
Hanpumep, 5.2.1) cooTBETCTBEHHO SaRalOTCS KOHCTAHTHI HJIH 3Be3JOUKH.
TMapamerpu MoryT {6mth - H apudmeTHYeCKOTO, B4] cTpodHoro, w
METOYHOro THNMOB, KOTOPHIM, KOHEYHO, JOJIKHH COOTBETCTBO BaTk
THNH  apryMeHToB, ApudMmernyeckne aTpHUOYTH, a TaKXe . TPHOYTH
TOYHOCTH W JRJHHH [(A15 CTPOYHHIX BeJIMUHH) » YT a Jruqancitf'n-.'!';
aprymento 4 napamerpoB (B ¢opTpaHe THNH M JAJHHEL apPryMeHTOB 8

Napametpos moyxHbl cosnagath). ITpu BLisoBe npouepypsl aP rymenTH
- HpHBomsiTcsi K 4TpUGYTaM MapaMeTpoB,- TOUHEe K TeM aTpuGyTaM, KOTO-

Phie ykasanwl B onucaHHHEBXOZAa AaHHON mpouepypsl. BmpoueMm, saganue
. .7 69
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@PIyMEHTOB C OTIHYAIOMMMHCA OT NapaMeTPOB ATPHOYTAMH He BCergg
HONYCTHMO (CM. HHXKE TNepefayy HMeHEM HJH SHayeHHEM). Aprymenry,
A a4 N obpamenus x nognporpamme SUMSTR MOT'yT GHITb 3a%a HBl (May-
OMUCAHH) C /OGO TOYHOCTBIO M C InjaBapwmed mHw $rKcHpOBaHHQY *
TOUKOH; aprymeHT D 06s3aTe/IbHO JO/MKEH HMeTh aTpulyT FLOAT(&)ﬁf
{06bsicHEHHE 3TOMY CM. HHKe B 5.3.2). )
Ecam aprymentamu siBasiorcs MeTkH MM MeTowHme nepeMeHHeg; -

TO MX SHAYEHHS MOryT GHTb HCTIONbIOBAHH ANs BHIXOZA H3 TIOANpQ.,
TPaMMH B BHSHBalOMYI0 Mpouenypy. Ofnako Tako# Bosspar YCIIOXKHsley .
JIOTHKY  B3aHMOCBSI3H {NIOANPOTPaMM, W NMPHGEraTh K HEMy He pexoMen- .
AyeTtcs. '

Npusmep.

OR: PROCEDURE OPTIONS(MAIN); )
DECLARE YES ENTRY(FIXED,LABEL,LABEL);

CALL YES(I, MI, M2);
i

Ml: ' '
M2: . };‘
END OR; 7 i

YES: PROCEDURE(K, MY, MN);
DECLARE K FIXED, (MY, MN) LABEL;

.....................

IF K < 0 THEN GO TO MY;
ELSE GO TO MN;

oooooooooooooo

END YES; -

BosBpar us mogmporpammet YES npoucxogur na MeTky MI miu M2 °
TJIaBHOK mpoueayphl. . : -

AHasoTHYHAs BOSMOXHOCT HMeeTcsi W B doprpane EC. rge oma-
Pea3yercsi ¢ mnoMmomsio MeTok Buga &10, &15 u onepatopo Bosspara
euta RETURNI, RETURN2 & 1. n.

. B KkauecTBe aprymeHnToB B BH3HBaeMyIo \ipoueaypy, Kak u B dopr -
paHe, MOMXHO mnepeiaThb H MMeHa JDPYTHX NpOUeAYp, B ToM YHCIe H .
HeKOTOpLIX BCTPOEHHHX (cM. B 9.1 MaTeMaruueckue byHKIHH) ]

Opumep. .k
DyHKRUUA:

SUMFUN: PROCEDURE(F1, F2, X) RETURNS(FLOAT);
: DECLARE (FI, F2) ENTRY(FLOAT) RETURNS(FLOAT),
X FLOAT; - ‘ : R
RETURN(F1(X)+ F2(X));
END SUMFUN; ,
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Onucanue BXOJOB B BHISHIBAlOUleH MporpamMe:

DECLARE SUMFUN ENTRY(ENTRY(FLOAT) RETURNS(FLOAT),
ENTRY(FLOAT) RETURNS(FLOAT),
FLOAT) RETURNS(FLOAT), ~
FUNUSER ENTRY(FLOAT) RETURNS(FLOAT); -

Obpaijerne K GYHKIHH:
pUT LIST(SUMFUN’, SUMFUN(SIN, FUNUSER, Z));

Ha neuatsb 6yge'r BhIJaHO 3HaUeHHe BBIPAXKEHHS
SIN(Z)+ FUNUSER(Z)

3gech FUNUSER — yHKuusi, COCT2BIEHHAs MNOTPIMMHCTOM. )
_ 3apaHee NepedHcaAATb TAe-TH60 HMeHA NPOLCAYP, KOTOPHE 3apa-
oTcl B KauyeCTBe apryMeHTOB B PL/1, e Tpebyetcs (B dopTpaHe MMeHa
raKHX TIpOLEAYD AOMXKHEI GbITh MepeduuCiIeHH B ONep aTope E?(TERNAL).
ATpHOYTH, XapaKTepu3yloulue NapaMeTphl, OTHOCAUHECT K M MeHaM

BpoLeAypHl, HMelOT crefyloune Gopmsl:

ENTRY [(cnuco;c-ampuéyrﬁoa-napanempoa)‘
: RETURNS (ampu6ymuo-6038patyae Mo20-8Ha4EHUR)

Mocneguuit atpu6yt (RETURNS) 3agaeTcst, ecnH XapakTepusyercs
ynxuns.

3aMeyaHHa: ] :

1. [MapameTpsl He- MOTYT OGBABAATHCA BHEUIHHMH (EXTERNAL
an copmemaempiMi (o DEFINED) BennuHHaMu, HO OHH MOTYT GHITb
6a30BWMH TEpPEMEHHEIMH. ~

2. WUuuuuanusains napamerpos arpu6yrom INITIAL He gomyckaercs

3. [NapameTps, B CBOK Oyepefb;, MOTYT OHITb apryMeHTaMH MpH
ofpaueruH K Xpyroft npoliefype (3T0 OGEIYHO He ROMYCKAeTCs B ¢dopTpane). -

5.3.2. Mepenaya aprymentos. Kak u B doprpaHe, pasnuuaiorcss Asa
¢ 0cofa mepefaun apryMeHTOB B BHISHIBaeMYIO MPOLEAYDY: dMeHeM HIH
8HaueHuem (nO UMeHW MM NO SHAHEHUIO). '

Umenem B PL/l nepegaetcs aprymeHT , KOTOpHIH HMeeT BHL
HL HTHQHKaTOpa (HMeHH (YHKLMH, MacCHBa, CKalsipa) HIH nepeMeHHOH
C MHJeKcaMH M IIpH YCJIOBHH, 4TO faTpuGyTH APTyMeHTa ¥ COOTBETCTe
Bylomero napaMeTpa COBNAJalOT (THN, TOYHOCTb, AIHHA); KaKo eI Co
ClennanbHOe YKasaHHe QIS Nepefaud uMeneM B PL/1 oTcytctsyer,
Hanomuyum, uTo mepegaua umeHeM JOMKHa [BHIMOMHATLCH [QGSA3aTE/NBHO
A% TeX apryMeHTOB, KOTOpble CTyXaT ‘Ais MOJNYYEHHS peay.uiﬁn
PaGotw mpoueAyphl, TO €CTb 3TH aPFYyMEHTH COOTBETCTBYIOT BBIXOAHBIM
Hapamerpam npouegyps (cM. napamerp VECTOR B noanporpamme
SUMSTR). - -
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N

[Tepepana smaueHuwem nponcxog#T B TOM cayuae, KOTga |

BBINOMHAIOTCS YCNOBHS A1 Nepeaul HMEHEM, TO €CTh: apryment asane@“
BbIpaXKE€HHEM WM KOHCTAHTOH, MM aTPHOYTH apryMeHTa He CcoBNaZaigy
¢ aTpuGyTaMH COOTBETCTBYIOIIErO NMapaMeTpa; KpoMe TOro, s Opugy,
AUTeNbHOR Mepefauu SHaUeHHeM apryMeHTA, SIBISIOMErocs HAeH THGuKg,
TOPOM, €ro 3aKJIHAlOT B KDYIIbe cKo6ku. [lepefaua smauenneM nepe
MEHHOW HCMO/Ib3YeTCs] MPOTPAMMHCTOM, €CIH €My HYKHO 06e30Machm
ceGsl OT W3MEHEHHS 3HAUCHHS STOH MepeMeHHOH. B NOAMporpaMMe, coctay,
JIeHHOH, Hanpumep, KeM-1u60 Apyrum. ITpu nepefaye aprymeHTa suai*;
HHEM B NaMATH MAWHHB PasMemalTcs AYGAH apryMeHTOB ((DHKTHBHi
apryMeHTH), T0STOMY, HalpUMep, Mepefaua SHAaYeHHeM Alsi Gonblumy,
MACCHBOB Maio -3pdekTuBHa (TpeGyeT MHOTrO naMsaTH). )

Ilpu kaxgom dGpawerun K noanporpamme SUMSTR (cm. 5.2.1)
MAacCHB-apryMeHT, COOTBETCTBYIOMIHUI maccusy VECTOR, ponxen HMeTy
aTpubyTet FLOAT(8), 8 mportuBHOM criyuae saganumii MacCHB-apryMenf
He NOJNYYHUT HMKAKUX SHaueHHUit (oHu Gygy'r MIPHCBOEHH! €ro nyGmeary):
Ilnsi 5KOHOMHH NaMsiTH HMeeT CMBICI, 9TOGH . H APTYMEHT, COOTBeTCT:
Bylomui' napamerpy MATRIX, umen atpubyrs. FLOAT(8). Atpubyry-
A1 ap TYMeHTa, COOTBeTCTByiouwlero mnapametrpy ORDER, MOTYT k.
OTIIMYATLCA, TO €CTh, HalPHMEP, MOTYT GHITb APYToél TOUHOCTH. )

Hanpumep, onucanus dpTYMEHTOB W ofpalenne K MOXNpPOrpaMué
MOTYT HMeTb CJAeRYIOWHE BHE: s .

DECLARE M(1:20,1:20) FLOAT(S),

V(1:20) FLOAT(8),
. N FIXED(3); E
CALL SUMSTR(M, V,N); :

HJIK

v Ml i

- CALL SUMSTR(M, V,520);

-

3ameuanue.§ B doprpane Mepeflada HMEHeM WM 3HaueHHeM:
ompefie/isieTcsl He. BUAOM apryMeHTa, kak B PL/1 (uanu ero coo"n-tome-;‘
HHEM C NapaMeTPOM), a BHJOM NapaMeTpa: HMEHeM BCerja nepefiaioTcs: .
Te apryMeHThl, YbH HapaMeTphl SIBJASIOTCS WMEHeM MacCHBa HJIH npe:,
LeAYPH, a TaKKe ecIH UM flapameTpa-NepeMeHHOl 3aK/IIO4eH0 B pa&ﬁ
pesbi (/u/);B ApYyrux caydasx (HampuMep, Ais niepeMeHHo) aprymen‘;';‘%
B Da3HHX TPaHCAATOPAX MOXKET MepefaBaThCsi MMEHEM /M sHaqenuel(%
B 3aBHCHMOCTH OT €ro BHAd. . ki

Dopmu. o . ) %
apeymenm ~ {estpascenue | uma-nepemennos | ums-npoyedypol | uemtca%{
| nepemenras-memounas | (apeymr;m)}::g;

&

e

napamemp ~ ums
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5.4. Pekypcmn

B PL/l, B ormauune oT ¢opTpaHa, H2 HeKOTOPOHl NpoueRypH
gomycKaeTca ofpalieHHe K TOH e caMoft npoueaype To ectb, BHI3BaH-
gast pamee K3 KaKOro-iu6o 6710Ka MpoLeAypa, Hé 3aKOHUHB CBOEHi PaGOTH,
pL3HBACTCA CHOBA # B HOBOM OSK3eMIVISiDE HAUHHAET BHLIMONHSTHCA
¢ caMOT@ Hayana; TakHX TNOBTOPHBIX (BJIOMKEHHBIX) OOpaleHHH MOXKeT
6T HECKONbKO. 3aKaHYHBAETCS BHIMOJHEHHe BHSBAHHHIX IPOERYp

p 00DATHOM TMOpsAKe: CHavana ‘OKaHYMBAETCS BHINONHEHHe MOCTERHEro
BHSBaHHOI‘O SK3eMILIsApa npouegypu, noToM npennouxenuero H B CaMOM .
KOHIle — HepBOro.

Te mnpouepypn, KOTOpbIE 6yny1‘ BBI3BIBATHCSA pexypcmauo cHaG-

KaloTcsi B 3aronoske atpu6ytrom RECURSIVE (npu OMUCAHUH COOTBET-

¢TBYIOUIETO MMEHH BXOAa OH He JO/KEH YKasHIBATbCH).
Knaccnqecxuujnpmepom HCTIQ/Ib30BAHHSI PEKYPCHBHOH NpOLERYpH-

¢pyHKUMH SBUSETCA TNpoleAypa BHIUHCAEHHS (AaKTOpHala, HampuMep:

FACTORI: PROCEDURE(N) RECURSIVE RETURNS(FLOATY;
DECLARE N FIXED;"
DECLARE FACTORI ENTRY(FIXED)
RETURNS(FLOAT);
IF N=0 ! N=1
. THEN RETURN(l);
ELSE,RETURN(N+FACTORI(N — 1));

END FACTORI;

PaccMoTpum mpouecc BLIMOMHeHHs: KaHHOH MpOLeRYPH Ha MpHMepe.
llyers yKasaTenb ¢yHKnmH, ¢ NOMOmBIO KOTOPOTO MpOW3OWIEA BEISOB
‘moouegyps, umeet Bug FACTORI(3). B xofe BHNOMHeHHS npouefyph
(r0 ee sasepuenns) u3a omepatopa jRETURN npowsoiifeT mosTopHoe
oopamenne K mpouefype no ykasatemo FACTORI(2). Onsatb xe po
33BepINEHHs BHINOJHEHHS] TNpPOLEXYPbl NDOMCXORHT euie OXWH (Tperuil)
BH30B MpoHeAypH s ykasarens FACTORI(1). B stom ciyuae mpo
UeAypa BHMOMHAeTCA JO KOHUA M NPOHCXORHT BO3BPAaT M3 NpPOUEAYPH
To omepatopy RETURN(1). BosBpaimennoe snauende ymHoxaeTcss Ha N,
PaBHOe B jaHHOM"“SK3eMILIspe NpPOLEXYPH ™ ABOfKe, M 3HauyeHue 2x1 Gy-
AT BO3BpameHo B nepsuﬁ sxsemnaap npoueaypst FACTORI. Tawm one
YMHoxHTCs Ha 3 Wwino omepatopy RETURN (3*2*1) yxasare.nb FAC-
TORI(3) nonyunt snauenue 6.

PekypcuBHbie fupoueXyps!, B YacTHOCTH, MOTYT OHITh C YCUEeXoM
TouMeHeHs B ¥pasAHUHHIX 06MACTAX BHIUHCAUTENbHON — MaTeMaTHKH.

alli UMep, ¢ HX [MOMOWBIO YJOGHO BHIUHCJATL KpaTHHE HHTErpamH,
A2 ye 0 B opTpaHe OGHUHO NPHXONUTCS HCNONB30BaTh HECKOIBKO
Pa3THuNmHX mogmporpaMm M3 makera 'mnosux NoAnporpaMm.
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5.5. 3ajaHue - .

ITocae TOrO Kak nporpaMma cocTapJeHa, ee TEeKCT Jas TpaHCJlﬂuna }
4] BRIMOMHeHHs] Ha DBM JjioJokeH ObiThb BKJIOYEH B sadanue. B npocrej.
feM cjyyae, KOPga nporpamma “cocTout H3 OAHOM .roToBO#H noAnpor..
pamMmbi, sajanve MOXeT HMeTb CJAeNYIOmHH BHAS

//umsi-3agamua JOB v e e e e e
// EXEC PLILFCG -
J/PLIL.SYSIN DD =*
TeKCT-HCXORHOHA-NPOrPaMMBI
//GO.SYSIN' DD s
: ucxoguue-nauuue-ﬂ{;ﬂ-GET . :
-l ' . : . .
ViMa 3apaHusi He Mox(e'r copepxkatbh Gosee 8 GyKBeHHO-UHU(PPOBL
cuMBOJIOB, CoueTaHHe //, XapaKTepU3yIOllee NUPEKTUBH- 3afaHus, LOIKHY
pacnoniaraThcsl B MEPBBIX ABYX nosHuusX. [TpoGessr o6stsaTenbHO ROJIKHN.
oKalimisaTy Kaloueshe ciosa JOB, EXEC, DD; B Apyrux MecTax Aupex.
THB (ympaBasiomHX Kapr) NpoGelib, KaK NpPaBuJio, He nonycxalo’rea.
Onepatopsl HCXORHOR MpOrpaMMBI MOTYT HAaYHHATBCA CO 2-# “IO3HUHRE;
¥ KoHuaTbcsi Ha 72-fi. WicxopHble paHHble MporpaMMsl  MOTyT pacno.n'
raThcsl B JIOGLIX MO3HMIHAX Ha GJaHKe. ;
B cayuae XOrZa TPOrpaMMa COCTOMT M3 HECKOMBKHX MORyAeii-mpo.
1efyp, sajaHde HMEET, HanpuMep, CACRYIOWHHA BHA: ~

J/ams-zaganns JOB o o . . 00w s )
J/SHI EXEC PLILFC
//PLIL.SYSIN DD =*-

TeKCT-MOAYIs-1 . .
J/SH2 EXEC PLILFC - : .
J/PLIL.SYSIN DD % .

TEKCT-MORY -2 -
J/SH3 EXEC PLILFCLG :
J/PLIL. SYSIN DD =« ' ' C '

TeKCT-MORyas-3

//GO.SYSIN DD =
' Jucxonunre-gannpe

"

Ha nepsom u Bropom warax (SH1 n SH2) sagamns [npousaonmci:’
TpaHCIALHA ABYX MORyJedt, a #a TperbeM (SH3) marel—erpancasuus (
Compile) 3-ro mopyas, obvegunenue j(L—Link) Bcex mogynelt B mpore
pamMy n sunonnense (G— Go) Jnoayuennol [nporpaMmbl ¢ 3ajaHHBIME,
HcXxOgHEIMH RaHHBMH. FooBHOA MoAyab [MOXKer {TpaHcaHpoBaThcs Ha-
Jo6oM uiare. .
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TIpuBEACHHEIE 32JaHHSI MOXHO HA3BaTh YC/NOBHBIMH, TaK KaK MpH
a3pa00TKe DEANBHBHIX MPOTPaMM HX TEKCTHl B HCXORHOM (HAH B yiKe
oTTpaHCI ¥POBAHHOM) BHJe OGHIYHO 3aNHCHIBAIOTCH B GHO/HOTEKH, HAXO-
gAmHecs Ha p arHHTHHX RHCKAX, OTKYAA M BHI3LIBAIOTCH A5 TPAHC/ISALKH
4 oobeAnHEHHs, KOraa MCXopHHe TeKCTh MORyselt XpaHsTcs Ha IHCKe,
p TIpHBEACHHOM 3alaHHH BMECTO 3Be3JOYCK JO/KHBl GHTh 3ajaHH Xa
pakTepHCTHKH COOTBETCTBYIOUHX HAGOPOB faHHHIX (M HMEHa Pasfe/ioB —
ec/l HCNIOMB3YIOTCS GHGMHOTewHble HaGOPH JaHHBIX); TeKCTH MORyJel
43 SafaHHs, TaKMM 06pasoM, y6GHparotcs,

"Kak w 8 doprpane EC, Tpancasuuio (u BEINIO/IHEHHE) BCeXGnpoueAyp
MOKHO OCYIIECTBHTb B ORHOM ILIare, NMOMECTHB HX BCe NOCJAE AHPEKTHBHI
¢ umesiem PLIL.SYSIN. Ho B PL{l Tpe6yetca, urto6si OTAeJIbHEi@ TIPO~
neflypsl GBUTH pasfeJIeHB yNpaBJSIOUIUM oneparopom *PROCESS, pac-
posnaraeMbiM ¢ 1-f KOJIOHKH ¥ B [npocTefilieM cllyyae HMeIOLUM BHJ:

*PROCESS; ’

TaxuM 06pasoM, BMECTO TeKcTa HCXOXHOM nporpamMMbl B NepBOM .
3aJaHHH MOTYT (UIYPHPOBATk K HECKOABKOLNPOUEAYD B cJIepyIolieM BHRe:
TeKCT-MOAy -1 :
sPROCESS; '
TEKCT-MORYJI5i-2
+PROCESS;
TeKCT-MORY19-3

[oce cnosa *PROCESS Moryr GHTb 3agaHbl H HeOGXOLHMbE OMLHA
TpancasATOpa B OGbIYHOM BuAe. HyiKHO 3ame\1*m|3, 9TO MPH HCNOJNb30BA-.
ik oneparopa *PROCESS, B cayuae rpy6oii («TepMHHANBbHOMY) OWHOKH
B ORHOil U3 MpOLERYP, OCTalbHble MOZMPOrpPaMMH TPAHCAHDOBATbCS He
6yayr (s otamume or cayuas, korga NpoleAypPH TPaHCIHPYIOTCA B pas-
HHX warax). - ’

3ameyanue. Inapnas npouexypa PL/1, B orauume ot dop-
TPaHa, MOXeT MMeTb MapaMeTp (TObKO OXHH). DTOT mapaMeTp KOMKeEH
OuTL omucan co crepymwMU atpubyramu |(arpub6yr VARYING o6msc-
Rietca B 8.2.1):

CHARACTER(100) VARYING'

Apryment aas storo napamerpa, HMEIOWHU A B CHMBOJILHOW CTPOKH,
Sa%aeTes B gupekTUBE EXEC, nanpumep, caegyiomum o6pasoM:

#Ma3 EXEC PLILFCLG,PARM.GO='BAPHUAHTLII
B rese raasnont npeleAypHl OepefaHHBLIA apryMeH? . Yoxker GHTh

HCnonk3opay TNIPOH3BOMLHBIM_0Gpa3oM, HampHMeP.B yCJIO BHOM OMepaTope:

PRIM: PROCEDURE(P) OPTIONS(MAIN);
DECLARE P CHAR(100) VARYING;

IF P='BAPHAHTLIl’ THEN CALL PPI;
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r1ABA 6
BBOA-BbIBOJ

B PL/1 umeetcs g3 cnoco6a BBOAa-BHBOAa: nmotokoM (STREAM) u
samucamn  (RECORD), IMepsuii fcnoco6 ocyuiecTBasieTéss onepaTopamu
GET u PUT, Bropei—onepatopamu READ 1 WRITE, Ilpu nepsom
cnocobe ZaHHBIE HAa BHEIUHHX HOCHTENSIX . (¢B [OTOKE») MOTYT HMETb
70bKO CHMBOJIbHOE TpeJCTaBJeHHe, M II0STOMYy, HalpHMep, BO BpeMs
pBOAA (BBIBORA) apH(MeTHYeCKHX RaHHHX NPOHCXORMT HX Mpeo6pasoBa-
gHe BO BHYTDEHHee MallIMHHOE NpeAcTaBJeHue (WaH HaoGopor), Ilpw BrTO-
poM crocoGe BHX ‘BBOXMMOfl M BHIBOZMMOM MHpOpMaluH (pacwIcHHOR Ha
oTRedbHBEIE TIODLHH —B8QNuCU) COOTBETCTBYET BHYTpeHHeMY[] MalIMHHOMY

npeAC 1aBJeHHIO, M OGMeHENPOHCXORHT Ge3 KaKoro-mu6o npeoGpasoBaHus, ]

, lepsbifi  cnoco6 BEOJA-EHIBOAA MpHMEHSIETCS B OCHOBHOM TpH BBOJe
HCKORHBIX NAHHHX C NepdOKapT H AAS NeYaTH pesyJbTaToB pacoThl
uporpamMbl, BTOPOH crnoco6—npH oGMeHeR§poMeXKyTOUHBIME De3yJabTa-
TaMH C MaCHHTHBIMH HoCHTelsIMHg(RHCKaMu, [MeHTamu). ITepBEil croco6,
B YaCTHOCTH, COOTBETCTBYeT hopMaTHOMY BBORY-BHBOAY (opTpaHa , BTOpOil
cnoco6 — GechopMaTHOMY. H NPSIMOMY.

Craya/a MOAPOGHO pacCMaTpHBAeTcsi BBOA-BHIBOA IOTOKOM, a 3aTeM

31araoTcsi OCHOBHI BBOJA-BHIBOAA 3amucsiME (cM. 6.5).

1. OnepaTopb: BBOJAa-BbIBOJA MOTOKOM
Onepa'ropu BBOJja-BHIBOJA NOTOKOM HMEIOT C/eAYIOWni 06w Hil BHJ.[

{g&%} (cneyugpurayus Oannvix) {onyuu);

Jlomanbie cKo6GKH YKa3nBaT Ha TO, 4TO B OomepaTope AOMKHA an.

CyTcTBOBaTh MO KpaMuedl Mepe OfHA W3 ABYX KOHCTPYKIHil.
Vimeetcs '3 BHRA yNpaB/eHHS BBOAOM-BHIBOZOM:
a) ynpasaenue cnuckoM (LIST);
6) ynpaemenue gamubin (DATA);
B) ynpasnenne pepaktuposanuem (EDIT).
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B coorsercTBUM c sTHM o6wasi ¢opMa AJA -ONepaTOpOB BBOA&\
BOJla TOJMy4aeT caefyiomuil BHJ:
GET) (LIST (snemenmes-Oatinoix) l
{PUT} , DATA [(ssemenmor-dannbix)] (onyuu);
\EDIT (s1emermor-Oanneix) (cnucox-gopmamos) /

Huxe naioTcsi ofliie cBefeHHS, OTHOCSMECK KO BeeM TpeM B
YNpaBJeHHs BBOAOM-BHIBOAOM. [Ipumepm noka GymyT ZHaBaTbcs
ynpaesennsi cmuckom (LIST), xpatko paccmotpenHoro pauee (3.
SneMeHTaMH BBOLUMBIX JAHHBIX, 3aJlaBaeMHIMH B oflepaTope BBoAa (GET)
AIBNSIOTCS NepeMeHHHE WJIH HMeHa MaccuBoB. {Ilas oneparopa B
(PUT) SMEMEHTAMH SIBJIOTCS BHIDAKEHHS (B "UAaCTHOM CIy4ae— Kopy,

TaHTH, nepemeHHu - ykasatesH QYHKIHA) WIH MMEeHa MacCHBOB.
THM, 4TO B CHCKe'BHBOJHMBIX BEJHYHH B (JOPTPaHE ROMYCKAIOTCS ToJbg

nepeMeHHble H MacCcHBbl, HO He BBIpaXKeHHs (M He KOHCTaHTHI).
H npn BBoge, ¥ mpu BaBoge (Rasi DATA —Toabko AN BHBORy
3/1eMEHTOM NAaHHHX MOXeT 6uTb DO-aneMeHT, aHamoruuumii unmlm
KOMY 5/eMeHTy B (opTpaHe. DTOT 3JeMEHT MO3BOJNSCT, HANPHMEp, py
BOMTbL (HJIH BBOAMTH) KOMIOHEHTHI MAacCHBOB B npouasonbﬂom nopm
W B J1060M KOZuuecTse.
Mpumep.
GET LIST(A, B, C);
PUT LlST(((A(I J),B(1,J) DO I=1 TO'N),
C(J) DOJ=1 TO N));

-

ITepsniii omeparop BBOAHT 3HaueHUs ManHU. A u B no crpoxas,
a Takxe 3HaveHus Bekropa C. ‘BTopofi omepaTop BHIBOAMT  Ha neyah
SJIeMEHTH MaTpHu A u B mapamu m no cronfuam ¥ B KOHue BHIBOM
KaXJ0T0 W3 CTOJGIOB MeyaTaet- cOOTBETCTBYIOUHH sMeMeHT BekTOpa C.

B ¢opTpaHe aHaXOrHUHBIA CIHCOK BHIBOZMMBIX 9/IeMEeHTOB (6&
BHEII HUX CKOGOK) BHIISARENOH TaK:

’((A(I»!J) 9”B(I’ J)y‘ =1 SN)’ C(J)r \l N)

Ocuonnoulxomnonemoﬁ DO-anementa PL/1 sBasercss saronosok
uukaa, To ecty®DO-omepatop ¢ MapameTpoM LUKAA (6e3 Touku c 3am¥
ToH); B HEM MOXeT MPHCYTCTBOBATh H -KOHCTPYKUHS C WHILE H cl¥
COK LHMKJa (cM. 3.8).

®opmarbl, Henoabsyemsie B PL/1, mepeuncasiores B 6.2.

[Tomumo omuun SKIP, paccmorpennoit B 3.11, HMeIoTCH elle ¥ npi’
[THe ONIHKH; BCZ OHH PAacCMaTPHBAIOTCA HuXKe (¢ 06osHauaer apuhmeT®
HeCKoe BBIDAXKeHHe, NPHBOAHMOE Mepef BHIMOMHEHHEM OMIMH K LeJoNy
sHayeHH0). YONUHE MOXKHO pacmosarath 4 KO KJIOUEBHX CJIOB. ’LIST-.
DATA, EDIT; nyx(Ho MOMHHTb, YTOY3afiaBaeMble UMH JReHCTBHS Bcetﬂ
BHMOMHATCA X O_Haua/ng BBOAA-BHIBOJAL YKASaHHHX NaHHBIX. Hanmpumep
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s 0GOMX OllepaTopax .

PUT LIST(P,Q,.R) SKIP; u PUT SKIP LIST (P,Q, R);

{epeXOA Ha HOBYIO CTPOYKY NeYaTH OCYUIECTBISIETCA 1O Hayaia NedaTH.

Onyuu 0as 6s00a.

COPY —KOHTpO/IbHAs NeyaTh BBOAHMMWX JaHHBIX. Kaxjoe BBegeHs
yoe 3HAUEHHE IleuaTaeTcs B TOM BHJe, B KOTOPOM OHO OTnep¢o pHpOBaHO
ga mepdoxapre. Kaxpoe orgenbHOe 3HayeHHe' TMedyaTaeTcsi € HOBOH
(TpOuKH, TO3TOMY AJIs GOJIBLIHX MAaCcCHBOB HCHOJIB30BaThb 3Ty ONUHMIO
c/ieRyeT OCTOPOKHO. .

SKIP[(e)] — mponyck e mepdoKapT, CunTas H Ty, C KOTOPOH MpoOH3-
gonutcsi BBOX. Crepyidilie XaHHEIE GyRAyT BBOAMTHLCH, HauuHas ¢ l-B
[03HIHH TIOABEJleHHOH NepdoKapTH. Ecau (¢) He 3agaHo, TO NpejgnoJfa-
raercsl, 4T0 e=1 U ocyluecTBAsieTcs NMOABO K HAvaay caepyiouei nep-
$oKapTHL. Ecau e<< 0, To nonaraercs e=1.

Onyuu 013 evi600ds ' :

PAGE —nojipo nepBo#l CTPOUKH CJeAyiome#i CTPaHHLEL; nepex Has'
qafoM TEYaTH B MporpaMMe "5Ta OMUMS TPHBORHT K MPONYCKY Uesiof
crpanniisl. CTaHAapTHAs CTpaHHUA copepxut 60 cTpouek n pacrnoJsiaraercs
p MepBHIX CTPOYKAX 72-CTPOYHOro GJaHKa medarH (MeXAy ABYMs Mpo=
ceykamu Ha Gymare). ) -

SKIP[(¢)] —nponyck e CTPOYeK Ha meuyaTH, CUMTas M TeKyuUyiO.
Cregyiose pesybTarsl GYAYT NedaTaThcst, HauuHast ¢ 1-# KO/MOHKH
nesatn. Ecau (¢) He 3ajiaHo, TO monaraercsi e=1 n ocywmecTaseTcE
NOABOA Ha Hauano caenylomed ctpoukn. Ecan e<<0, To meuarb Gyler
NIPOHCXOAHTb HA TeKylleHl CTPOUKe, HauWHasi C ee Hauyala, YT0 MOXKHO
HCROMb30BATh [/ HAJNOXKeHWS BLIBOXHMBIX MO NAHHOMY ONepaTopy CHM-
BOJIOB, HA CHMBOJIEI, HamewaTaHHble MpelLAYUIHM OnepaTopoM (HJIH ome-
paropamu). Ecau e Goabliie KoJHueCcTBa OCTABIIHXCA CTPOYEK Ha cTpa-
HHLe, TO BHe 3aBACHMOCTH OT BeJHYMHHL & MNPOCTO YCTaHaBJ/IHBAeTCS
HOBas CTpaHHMHA. ' . ) )

.LINE (¢) —mojBOAUTCH CTPOYKA C HOMEPOM &, CUHTas. OT Hadasla
cTpanuubl. [Ipn e<< 0 Tionaraercs e=1; ecaH e MeHblle HJH DaBHO
TeKymeMy HoMepy CTPOYKH Ha CTPaHule, TO MpPEABApHTENbHO YCTaHAB-
MHBaeTcs poBas crpaHuna. OMIHS MOXET HCNOJNb30BATBCH HB COBOKYI-

Hoctw ¢ PAGE, HanmpuMep: .

PAGE LINE(5) .

B cooTBeTcTBHM C MpHBefeHHOH paHee obuel CHHTaKcHYecKol ¢op-
Mofi B onepatopax BBOJa-BHBOAA AOMYCKAETCS OTCYTCTBHE KJIOYEBHIX
caos LIST, DATA, EDIT co enuckaMH BBOXHMHX (BHBOAHMBbIX) JaHHBIX
H HalHupe ToJbKO OfHON WAH HeckKoJabkuxX omuui., Hanpumep, .no ome-
paTOpaM

GET SKIP(5);

PUT PAGE LINE(S);
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nponycw'rcs 5 Heptboxap'r Ha BBOje, a Ha neqa'ralomeu yC'l‘pox‘!n;-,.'e
nofBederc. _ S5-9 CTPOuka Ha HOBOM CTpaHHIE.

3ameya nud. .

1. Kak yxe oTMeyanoch panee (cM. 3.11), ecan He 3agaWa . +Olllpy
SKIP, fo B omiuuMe OT (opTpaHa BBOA-BHBOJ GyZeT APOUSBONHThey
Ha Tekyuled JMHHW (neppokapTe HAM CTPOHUKE neyaTH), a He Ha %
Aylomeil, ) - -

2. BO3MOJKHOCTH ONepaTOpOB BBOZa-BHIBOAA (opTpaHa EC, 3ajaBay.
Mble kaiouesnMu caopami END n ERR, peannsyxo'ranPL/l ¢ nouonn,‘

- curyauup ENDFILE u ERROR, xoTopHe OHHCHBalOTLH B 7.3.

OnepaTop ¢dopTpana
READ(5, 20), A,B, C,}END =30, ERR =40
8 PL/1 moxHo peaJ{HSOBaTb, HamnpuMmep, CIegyiomuM 06pa3oM:

ON ENDFILE. GO TO L30;
ON ERROR GO TO L40;
‘' GET EDIT(A, B, C) (R(L20)) SKIP;

Onepatopsi ON ans mexotophix GET mim PUT moryr 6u’i‘b’g
onymens B TOM Cyyae, KOTJa NOC/€X0BaTeNbHO BHINOAHSEMEIE onepa
Topw ON copep:kaT OAHM H T€ e ONepaTOPHL.

B PL/1 BMecTo omepaTopoB nepexoga B ON-omepatopax uoré'
6HTb HCMOMb30BaHE ¥ ApYrHe omepatophl (cM. 7.3.2). &

g

6.2. BBojx-BHIBOA, ynpan.lmemuﬁ AaHHBIMH g

Paccma'rpnnaemuﬁ THII BBOAA-BHIBOAAa BO MHOTIOM aHa.nornqu BBO-

. Ay-BHIBORY C HCIO/Ib30BaHHEM OmepaTopa NAMELIST B doprpane,t -+

BBOA-BHIBOJ, yNpaB/isieMblli RaHHBIMH, HO3BOJIsET PBBOJUTL H BHBO-
AUTb 3HAaYeHHd, cHaGXeHHble HMEHaMH COOTBETCTBYIOUIHX MepeMeHHHS
(S7eMEeHTEl MacCHBOB CHaGKAIOTCA M HHACKCAMH, HMEIOUUMH BHR KOG
tauT), Hanpumep, Ha nepq;oxap're Bnommaa HHpopManusa MoeT Huet
caepyomuR BUA:

X =25, Y3,8)=1E—4, Y(3,9)=—44E5; -
HAH ' ’

B='1'B, C='YES’, D=15—-24]; .

3ansTad MoXeT OHTb 3aMEHEHa HJIM OKpyXKeHa ,npoGejaMu; np‘
Gelbi MOTYT OKafiMIfAITb 3HAK DaBeHCTBA (NPHCBAHBAHUSA) H npyﬂ‘
3HaKd. Bce uHcaOBHE KOHCTaHTH (B TOM d4HCIe H KOMILTIEKCHHE) B¢ lt
JOMIXKHBI CORepiKaTh NpoGenoB; B CTDOUHBIX KOHCTaHTaX HeJlb3st ucnon'
$0BaTh NOBTOpHTeaH. B KOHuUe HHpOpPMaLHH, oTHOCAmefics K O
omepaTopy BBOZa, AO/KHa OITh TOUKa ¢ 3ansTod. ATpuGyTH saxasa"
MbIX KOHCTAHT MOTYT H He CQBIajaTh T aTPHOYTaMH coonercnylomﬁ’
mepeMeHHMX; B fpouecce BBOAA nponsnomwcx HEOOXORUMBbIE npeo6p“

PR U
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Ha medaTh 3HAUCHHS MePEMEHHHX BHIAIOTCA B TaKOM Xe BUfe, HO
ge3 3aMATHIX; MeuaTh, KaK H Ans LIST, npoussogurcst B 5 cTon6uos
(s bopTPAHE EC no NAMELIST —3B 8 cToa610B); B KOHUEe ,BHIBOXHMOI
{OpLLHH uHdopMaluK NeyaTaeTcss TOYKa C 3amsTOMH.

OnepaTop BB O K a HMEET CIEAYIOWHUH BHA:

GET DATA [(cnucok-umen-nepemenneix)];

B caydae KOTAa CIHCOK WMeH (CKansipoB MJHW MAaccHBOB) B omepa-
rope TPHCYTCTBYeT, TO, Kak W B popTpane, HMs Kaxgo# Inepemennof,
jMeloLeecs Ha BBOXUMEIX MeppoKapTax, CPaBHHBAETCA C HMEHaMH B
cnicKe H, €M TaKOrO HMEHH B CIIHCKe He OKashiBaeTcs, ¢puKcHpyeTcs
oumbxa (cuTyaunn) tuma NAME u mprcBauBanue AaHHOH mnepeMeHHOM
ye NMpOH3BOAMTCA. Ecau CHMCOK MMEH B ONepaTOpe OTCYTCTBYET, TO
KOHTPOTb HMEH TpH BBOAE HE NPOH3BORATCA.

Cutyauust NAME BO3HiKa2eT TakXe B TOM clyuae, KOTja MMs, 3a-
JAHHOE HA BHEIIHEM HOCHTE/e, HE H3BECTHO B TOM MecTe NpOLEAYPH,
rge BHINOJHSIETCS COOTBETCTBYIOWMA onepaTop BBOA3. Jlauuslil Tun
pBOA2 YAOGHO, HanpHMep, IPHMEHATb, KOIKa CPeaH BBOZMMBIX 3HaueHHH
51EMEHTOB MAaTPHULI MHOTO DaBHBIX HYJIO.

OnepaTop BEIBO J a HMeET BHJ

PUT DATA [(cnucok-nepemennoix)];

Eciu cnucok B omepaTope NPHCYTETBYeT, TO Ha NedaTh BHIAAIOTCA
3HaYeHUS YKa3aHHEIX BeJIHYHH C MX HMEHaMH (§1s MacCHBOB— CIIHCOK
HX MEMEHTOB ¢ WHJeKCaMH). EcCa# CnucOK NepeMeHHBIX OTCYTCTBYeT,
TO Ha NeyaThb BHIZAIOTCS 3HAaUeHHd BceX NepeMEeHHBIX, KOTOpble ONMUCaHbI
(fBHO WM HeSBHO) B TOHl MOATpOrpaMMe, IA€ HAXOUTCS ONEPATOP
BuBOoZa. TouHee, yuHTHIBas GIOYHOE CTPOEHHE MOZNPOrpaMMH (cM. 7.1.2),
neyaTalOTCS 3HaYeHHS BCeX NMePeMEHHHX, CYIeCTBYIOUWIHX B TOM MecTe
NOANPOrpaMMHI, TZie HaXOZUTCH ONMepaTop BHIBOAA.

Ozpanuuenuwe. B cmucKe HMeH, YKa3aHHHX B oOlepatope, HIH
cpefu MMeH Ha mepdoKapTax He MOTYT NPHCYTCTBOBaTb MMEHa, SBASIO-
Wyecst napaMeTpaMH MOANPOTPAMMBI. - ’

Mpumep. . )

, DECLARE FUN CHAR(7), SW BIT(4), NUM(0:2) FIXED,
" R FLOAT INITIAL(1IE—10), SUM FLOAT;
GET DATA; ’
GET DATA(SUM, SW);

-PUT DATA(SW, FUN, SUM, NUM); .

ITycTh BO BXOAHOM MOTOKE HAXOXATCH CJAERYIOUIHE AaHHbBIE:

FUN = 'SIN’LUNUM(0) = 15_INUM(2) = — 444 INUM(1) = 197;

SW="'1'B, R=1E—6, SUM=43.873563; ’

Mepsuiit onepatop GET BBogut Aannme s FUN' u. NUM; BToO-
Poii—pns SW, R u SUM; npu BBOfe 3Hauenuss Ansi R BO3HUKHET
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curyauusi NAME, naneuataercs npegynpexpanomasi JHarHOCTHKA H
BeTCTBYIOUIEE NoJe AaHHbIX GypeT npomyumeHo. [To omepaTopy PU‘r
MeyaThb BbAaeTcs MHOPMauus cAEAYIOmero BHAa (¢ TOUYHOCTBIO go
JIH4ecTBa NpoGesioB MeXAY OTHeNbHBIMH SHaYeHHSIMH — IevaTh Hpouczn,
4T B 5 cTONGLOB):

SW="1000’BL...FUN = "SINLCILJL 31" ...
SUM L4, 38735E +0l'~t.

NUM(O) =15 . NUM( 1) =L 1970y
NUM(@2) = |_.n_|u|_|-4“;

. 3ameuaHue OCHOBHEIMH OCOGEHHOCTAMH BBOX4-BHIBOIA, YNipag.
J11eMOro RaHHBIMH, siBAsteTcst To, uTo B PL/1 npn BLIBoge' MMeHa Bhigg.
AYMBIX TIeDEMEHHBIX 32J210TCS HeNOCPEACTBEHHO B ONepaTope BhiBog,
a B ¢poptpane—p ohepatope NAMELIST, Ha KOTODEIH J2eTCH CCHiagy
u3 onepatopa BbiBOAa. Kpome Toro, B PL/1 kaxnoe suauenke u
BBOJE M NP BHBOJe CH2GMKaeTcsl CBOHM HMeHeM (As MaCCHBOB —C i
AekcaMu), a B GOPTpane K OXHOMY HMeHH MAaccUBa npunncuaaeTca
CKOJIbKO 3HaueHHH (1pu BBOZe B (opTpaHe HCNIOAB3YIOTCA H nos‘roﬁ
Tenn). CTpouku (nepdokapTel) Hayala H KOHLA JAHHBIX, nomeqaemm;
$opTpaye cumBonOM & B PL/I orcy‘rc*raym .
. E
6 3. Beon-BbiBOA, ynpasisiemsiii penaxmposamlem §
6.3.1. Omepartopwl. CHauana paccmo*rpnm Te onepaTopbl peRaKTHpYe
Moro Bsoja-BeiBoja-B PL/1, KoToprle aHajoruuHst onepaTopam Gop
paHa ¥ MMEIOT CleAyIouwHi BHA: ’

( {ggi} (EDIT (cnucox-Oasneix) (R (memka))) (onquu)' ) ‘

MeTka npHHagneXHT onepa'ropy q)opma'ra TAe, KaK H B qmp'rpang,
JaeTcs cmucoK (POpMaToB:
- onepamop-gopmama ~ memxa: FORMAT (cnucok-gpopmamos);
Hanpumep, onepatopu PL/I

PUT .EDIT(A, B(I),C) (R (LlO)) SKIP;
L10: FORMAT(E(IO 4), F(9, 3) F(5));

33J410T BHIBOJ, aHenoranmﬁ BLIBOZY MO cnenyxomm onepa‘ropam(bo' ;
pana II:
PRINT 10, A, B¢I), C

10 FORMAT(E10.4, F9.3, 15)

B qprpaHe IV EC onepatop 6ygeT umeTh BHY -

WRITE(6,10) A, B(l), C g

B otanune ot oneparopos dopTpana (bopmaru B PL/1 MOKHO paC'
nojaraTb He TOJbKO B oOllepaTope FORMAT HO H B CcaMOM onepa‘rOF’
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530Aa-BHBOAA, HanpuMep:
PUT EDIT(A, B(), C) (E(10,4), F(9.3), F(5) SKIP;

Onuusi SKIP B nprMepe f0GaBieHa ANS TOro, YTOGH BHIBOL mnpo-
JCXOfHA C HOBOM CTPOUKH, KaK 3TO BCET/A MPOH3BOAMTCA B ONMEp2TOPAX
5hiBOAA q)opraHa B paccmaTpuBaeMbIX oOmepaTopax MoOryT GbITb Hc-
701b30BaHBl BCE OMUWH, H3TOXKeHHble paHee. CpaBHeHue popMaTOB PL/1
y (opTPaHa NaeTCs HHIKe.

6.3.2. - Popmarel Aanubix. Popmater PL/1, ux BuA, HasHaueHue,
[pUHILHT NefiCTBHA BO MHOTOM-aHAIOTHUHBI dopMaTam (opTpana. Huxe
ppu onmMcaHHn (opMaToB NPHMEHSIOTCS Te Xe oGoanaqeuua, 4TO H B
popTpane: . -

©— KOJIHYECTBO CUMTHIBAEMBIX HIH MEYaTaeMBIX CHMBOJIOB, wHpHHa
(width) o6pabaTbiBaeMoro mnos;

d— konuyectso uudp (digit) B upoGHoﬁ 4acTH YUCH4, mm B ero MaH-
micce (Ha TepdokapTe, GlaHKe INedaTH).

B kauectBe w u d B PL/l MoryTr 3amaBaTbcs Bupa)xeuuﬂ (BbIuMC-
ndeMble’ B MOMEHT HCIO/Ib30BAaHHS COOTBETCTBYlomero ¢opmara), [ 1O
BpeMsi KaK B (GopTpaHe OHH JOMXKHHI GHITh YHCIIAMH.

Popmam ¢ naasarwouwed mouxol. PopMaT KIS JAHHLIX ¢ MJaBalomei
TOUKOH HMeeT CJAelyIoULHH BHA: ‘

cpopmzm n/:aeatozquu ~ E (w, d[,s]) )
<t0 ectb E (w, d) Wi E (w, d,s))

Ecay ‘ToKa He paccMaTpHBaTb HEOGS3aTeNbHbIA MapaMeT S, HCIOMb-
3yeMbllf TOZBKO NPH BEIBOAE, TO MOXHO CKa3aTb, 4TO JaHHbfl dopmaT
ananornueH dopmary B dopTpane, umeroumemy Bug E wd ‘

OTMerum crepyiomue 0co6eHHOCTH.

[Tpy BBOAJe mpobenbl BHYTPH BBOAMMOTO YHC/Ia He JONYCKAIOTCH,
YHCIO MNIABAOWEr0, (GMKCHPOBAHHOTO HIH LENOTO THNA MOXKET . PACIO- -
MaraThcsi B JTIOGOM MecCTe TOJsS, OmpejeNseMoro mo ‘@ (8 doprpase —
TONbKO y npaBoOro Kpas); oKalMisiomue ixpoﬁenu Ha YHCJIOBOE 3Haue-
Hhe He BamsiOT. Kak 1 B dopTpane, GykBa E mepef MOpSAKOM MOXeET
He yKasbiBaTbCS, HO 3HaK NOpAfAKAa B 3TOM Clydae sBAsieTes 06s3a-
TelbHbIM. Kpome TOro,” HamoMHHM, YTO ec/H TOYKa HMeeTcs BO BBOJH-
MOM uucne, To d BO BHHMaHHe He MpHHUMaeTCH.

HNpumepn.
B noroke ‘ dopmar 3HauyeHus
—1234567E890 E(10,6) - —1.234567E8 , .
1234.567E890 . E(10,6) -+ 1234.567E8 B
L1L11234567E8L1 E(12,4) +123.4567E8 .
LI—1234567 481  E(11,4)  —123.4567E8
L11234567E8L11 E(7,4) -+-12.3456
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Ecan 6B u3 noToka (c nepdoxapT) NOCTYNHIH 3HAYEHHS Bhpg
1234 567EL8 wim Li—1 11234567E8, To 3To NpHuBeNO Gb K OLKGKay
(tuna CONVERSION), Tak Kak BHYTpH WYHCJOBHIX KOHCTaHT Haxopgy.
Auch Gbl npoGens. B ¢opTpane BXORHBE KAHHEIE H COOTBETCTBYIOIijg
dopmaTH sl TPeTbero W MATOrO NPHMEPOB NpHBENH OBl K OWIKGKay
(B oxHoM cayuae MOPSROK Gepercs 80, B ApyroM— BBOAHTCS LEJOE 3gg. -
yeHHe, a He BelleCTBEHHOE, YTO HEAOMYCTHMO). s

Ipu BHBOAE, B oInuke OT GopTpana, crapmas uudpa HeHy.ne,A'
BOH MaHTHCCH BCeTAd OTIHYHA OT myasi. Ecniu s He 8afaHo, TO Touks
pacroJiaraeTcsi CnpaBa oT mepBoii (crapiel) urdpst. [Tepamerp s (s<<1) J
safaer obumee KOMHUECTBD MeyaTaeMbiX uugp, To ecTh, S—d. onpenenser
HEOGXOZHMOe KO/HYEYTBO uudp B LeNTOH YacTH IeyaT&aeMOro 3anenng
‘(ecM s OTCYTCTBYeT, TO Rosaraercs s=d--1).

Kak u B ¢opTpane, NPOH3BORHTCS OKPYIVICHHE BLIBOJMMOTO 3Have..
HMSl WM Jo0apieHH¢ HyJell B clyuyze, KOTJa 3alaHHOE KOJHYECTBO Bl
BOAUMBIX ukdp (s win d--1) MeHblie Hau Gonblie KOJHYECTBA UHGP 3.
meuyaTaemoM 3naueHud. Kak u B Q)op'rpaﬂe BooGLie ToBOPSI, RKOJKHo
BHIMOVIHSITLCA COOTHOLIeHHe w=>d -7 (a1a cayyas xorga s=d - 1) way .
w>=>s+6 (eciu napaMetp s 3ajaH B ¢opmaTe); B.MPOTHBHOM c.nyqae
'MOXeET BOSHHKHYTh OLIHOKA.

3ameuanus.

1. 3Hak nopsigka B PL/1 BHIBOZHTCS Bceria.

2. ®opmar D B PL/1 me KCIIONb3YeTCst: Ans BBOJA-CHIBOAA 3Haqe~
uuft J060f TOYHOCTH Hcnoab3yercd dopmaT E. -

MNipumepst.
3ﬁaqenue dopmar B notok
—1.234567E3  E(14,5) LL1—1.23457E 03
+1.234567E3  E(14,8) 1.23456700E -- 03
—1.234567E3  E(14,8) own6Ka N
* +1.234567E3 . E(14,3,5) . L1 112.346E--03

B PL/1, ectn He NpHHATL JONXKHBIE MepHI, omubka npusonm
K NPEeKDalleHHIO BHIOJHEHHsI NIPOTpaMMbl; B 'opTpaHe TonoBHas’ omﬂ6-
ka_ (@ < d+7) npuBOAMT K MeyaTH w 3Be3NOueK.
Dopmam c ¢urcuposannol moukod. dopMaT AN NaHHBIX C qucn—
POBaHHOR TOUKOM HMeEeT C/eAYIOHH BHX:
dopmam-dukcuposannoi ~ F @[, d[, t]])
’ ¢to ectb F(w) wau F(w,d) win F(w,d, t))

Ecau noka’He NPHHHMATb BO BHHMaHHEe HeoGs3aTe)IbHBI MapameTp i.,
TO MOXHO CKasaTh, YTO AaHHBIA gopmaT 3ameHnsier popmaTh hopTpaHa,
nmetompe Brg Iw u Fw.d. ®opmar F(w) ofbruro cayxut aas paGoTs &
LeJBIMH SHaueHHsAMH, a F(w,d) —co sHaueHUsIMH, cofiepKalliMu POGHYI .
wacTs (uenme B PL/l—uacTHel caydall Beamunn ¢ QHKCHpPOBaHHOB .
TouKoH). '
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[Iph BB O e BBORUMOE M3 MOTOKA 3HAYEHHE MOXKET HMeThb BHJ LeJo-
ro wiH (PHKCHPOBAHHOTO HHCAA (6e3 mopsifKa), OKPYKEHHOTro npobesamu.
Kak # B (opTpane, ec/H BBOJHMOE UHCJIO COAEPHKHT TOUKY, TO d urHo-
pHPYeTCs. IMpo6ensl BHYTPY BBOZHMOTO YHC/IA HE JOMyCKAIOTCS. Mapa-
werp ¢ 3ajaeT cremeHb JECATKH (10%), Ha KOTODPYIO HYXKHO YMHOXHTb
ppejieHHOe 3HageHne (cp. ¢ ¢dopmarom P B Q)OPTf)aHe); npu {orcyrerBun
papamerpa nojaraercs t=0.

[TpumepH. \
B notoxe dopmatr ' 3nauenue
—1234L1L17890  F(6) —1234
© LIL11234567800 F(7) 12345
— 1234567890 F(8,4) —123.4567
L11234.5678Lu1  F(12) " 4-1234.5678
1234.5678 F@,1) - 4-1234.567

Li1234567u1  F(10,3,—2)  412.34567

B 'opTpaHe TpH MCHOJb3OBAHIH COOTBETCTBYIOLIETO ¢dopmara 1
p nepsoM mpuMepe BBeferca 12340, a B uetBepToM OGyAer 3acukcHpoO-
paHa OLIYOKA H3-3a HECOOTBETCTBUS THIA BBOJUMOTO 3HAaYeHHH H topma-
72, A9 MOCAEAHEro NpuMepa opmar umen GH C/eAyIOmHN BHE:

9PE10.5 uau 2PF8.3 e

Mpu BLIBOJe, KAK H B GOpTPaHe, HYKHO QbecneduTb, 4TOGH BCe
BHBOAHMEIE B IIOTOK CHMBOJIBI YHCJOBOrO 3HayeHUs yMemaiuch B W 10-
suuusx, Jsi APOGHBIX 3HAUEHHH JROMIKHO ofecneynBaThCsl yCI0BUE W=
>d-}3, T0 ectb B ofueM  cJayuae MpefycMaTPHBAeTCsi BHIBOJ TOYKH,
3HAaKa MHHYC W HyJs nepej Toukoit. [las sHauenni, coAepXKalinx, ApoG-
HYl0 B Nyl YACTH, YUHTHIBAETCS BO3MOXKHOCTb YBEJHYEHHS KOIHue-
crBa 1upp B BLIBOZUMOM SHAUEHHH H3-3a €ro OKpyTrJeHus (aJs sHaue--
uuit Buga 99.99).- o ¢urcupoBanroMy QopMaTy MOTYT BBHIAABATLCSA H
BeIHYMHH C IVIaBarowel TOYKOMH.

[Mpumepsn.
3HaueHue dopMaTr . = . B motok
--}-1234.567 F(11,4) LI 11234.5670
—00123.4567 F(10,2) L 1~123.46
—1234.567 F(7) LL1—1235 )
T —.1234567 F(5,3) “own6ra(—0. 123) ot

+1234.567  F(10,5,—2)  Li112.34567

' B doprpane ¢opmar 17 B TperbeM npumepe npuses 6b K ouIHOKe
:} TaK KaK Bbifaercsl He L[eN0e, a BEleCTBEHHOE 3HayeHHe; B UETBEPTOM
NpHMepe He BHIMOJHsETCH ycaoBHe w==d-}-3.
Popmam [Komnaexcroili. Jlns BBOJA-BBIBOAA KOMILIEKCHBIX sHaueHHY
B PL/1 TpuMeHseTcs KOMILTEKCHBIH (popmat, uMetomufl BUR
C(¢pgpmam-deticmsuml , hopmam-dedcmsum])
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COOTBeTcTBlemero cpopma'ra B q)opraHe ner. Ilox Aeﬁcmme.ubﬂm.
dopmarom nouumaercs dopmar F uan E, [lepsuit popmar B cxo6xax
OTHOCHTCA K ReHCTBHTeJbHOM 4aCTH KOMIUIEKCHOFO 3HAUEHHS, BTOpOﬁ\ .
K MHHMOH; ecH B cKo6Kax 3ajaH ofuH ¢opmar, TO OH ornocmca Kal
K AEHCTBHTENIbHOMH, TakK ¥ K MHHUMOM uacTaM. N

H3 BXopgHOro NMOTOKa CUMTHBAIOTCA HJH B BHIXOXHOH IMOTOK sanucu.
BAlOTCA ABA UHCJOBHIX 3HaueHHs Ge3 GykBul I noc.ne Mﬂumoﬁ yacTd., -7

INpumep. .

ITo oneparopy : -~

GET EDIT(E, D) (C(E(10,3), F(7, 3)) SF@42);°
H JJs1 TIOTOKa, conep:kamero - ‘
L1—5.678E— 3ul2345u+8762543

KOMILTERCHBIe nepeMeHHue EuDc anHGyTaMH FLOAT(S) H FIXED 4 2)
- TOJIyYaT CJIeZYIOHEe 3HAUCHHS:

E =—5.6780E —3 - 12.345E01; D=08.76 25.431;

B ¢oprpane cooTBercTByIOmKH crmHcOoK (OpMaToB B, omeparope
FORMAT umen 6H Caepymomui BUL: :

(E10.3, F7.3, F4.2, F4.2)

.

. . >

O6meée sameuanne. B PL/l He Tpe6yercs COOTBETCTBHS aTpHr:
GyTOB ‘BBORMUMBIX HJIM BbIBOAMMBIX apH(METHUECKHX 3HAYeHui TuIlaMm (bop',,..
MaroB ¥ arpubyTaM COOTBETCTBYIOUHX NepeMeHHbIX (IpH BBOAE) HJHH-BEES.
paxenuit (mpu BmBoje). Hamphmep, Lieoe 3HAUEHHE MOXKHO BBECTH no.
naaBaiomeMy (opMaTy H IPHCBOHTb MepeMeHHOI iC qucupoaaﬂuou TOY: ..
ko, B pasHbix BepcHsX (OPTPaHA WMEIOTCS pasiHYHbBIE orpaﬁuqeﬂnr
Ha THIIbL BBOAMMBX HJIH BHIBOAMMEIX 3HAueHUH M BHAH (opMatos. C 1py-;
roft croponnl, B PL/l orcyrcrByer ¢opmar, azamofuyHb# QopmaTy G”
B doprpane, mo KoTopoMy OpMa MeuaTaeMbiX 3HAauyeHHH onpejesieres .
aBTOMaTHYECKH MO THIY M BeJHUMHE 3HAUEHHA. >

Bumoeoii ¢popmam. ButoBhiit opMar uMeeT caegywouyio hopMmy:

opmam-6umossitt ~B[(w)] <B(w) man B)

Ipu Bsone W yKa3biBaetcs B (popmare 06s13aTesbHO. B\Begeﬂuuérx::
M3 TOTOKAa 1 CHMBOJIOB JOJNXHBI NPEACTaBJATh- COGOI nocIe {OBATENBY
HOCTh eJUHHL H Hyjell, MOXeT GHTh, OKaiiMJIEHHYIO mpoGenaMu; mpo-
Gesbl BHYTPH GMTOBOH CTDOKH He ROMYCKaKOTCA. Ecmi w<<0, 10 BBO-
' gUTC TycTas cTpoKa. B uacTHOM cayuaé noc.ue,uonaTeanocrb Moxer::
COCTOSTb H3 OJHOTO OHTA, NMPEACTABAAIOUErO HCTHHY WJIH JIOXb; B STOM.
Cly4ae MOXHO CKa3arb, YTO JaHHBIA «bopMaT aHaJIoTHYeH (bopma-ry L;;
B ¢opTpane. - ,
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[Tpumepn. - . .
- B noroke . ®dopmar  3Hauenue
101101 B@4) r'101'B - -
) 10) § (I B(7) ‘1011’B -
L1011y B(2) ommbka
Loy B(6).  ‘0'B
B ¢doprpaHe mociegHeMy npmuepy COOTBETCTBYIOT aamme BHJA
pitFoac iy (uam LIFALSE) u dopMat L6.
[lpn BHIBO A€ GUTOBHIX (MIOTHYECKHX) 3HAUEHNH OHH PacloNAraloTCs
y /I€BOTO Kpas 3ajaHHOrO MOJA M3 W CHMBOJOB, a He Y NMpaBoro, Kak
B ¢oprpane. Ecau mnuna (/) BBHIBORMMOH CTpokH GOJblle w,” TO HeyMe-
makcLKecs: npaBble GHTHI OTCEKAKOTCH; eCAH RJAWHA MEHbIe W, TO BHIEO- .
guMast CTPOKa JomoaHsieTcd cnpasa mpoGenamu. JInsi BHBOAA MOXHO H
* He YKaShlBaTb W, TOTAA MPEAMNONAraeTcsi, YTO OHO DABHO JUIHHE BLIBO-
AHMOTO GHTOBOTO SHaueHus. Jlis w0 Brijaerca nycraa CTpOKa.
IIpuMmepH.
3Hauenne  PopMar B HOTOK

’1011’B B(6) 1011
’1011'B B@) 101
’1011'B B 1011
‘I'B B@©) | T
B ¢oprpane npu BuBoge snavenus .TRUE. mo COOTBETCTBYIOLIEMY
¢opmaty L3 moayuum na newatu 1JLJT. ' )
3ameuanue Durosuit dopmaT B coBokynmHocTH ¢ dyuKuued
(ncesgonepemennoft) UNSPEC (cu. 9.1.3) MokeT GhITb MCIOAB30BaH AJs
BBOJ2-BHIBOAA 3HAUeHHH MepeMEHHHX BO BHyTDeHHeil Kogosoft. dopme:
B stoM coyude MOXKHO cuHTaTb, 4TO OH aHaMOrHYeH MO CBOEMy Ha3Ha--
YeHui0 gopmary Z B doprpane. Hanpnmep, AJSL CJeRYIOUEro onncamm
RepemenHoft T
DECLARE T CHAR(4) INITIAL(’"MBAH);
no oneparopy .
PUT EDIT(UNSPEC(T)) (B); . '
NONyquM Ha NeyaTH B ZBOHUHOH KOZMpoBKe (cM. 9.6.)
11001011110000101100000111001000 .
B ¢oprpane ans Ttoro xe sHauenus T no omepatopam
PRINT 4, T : .
4 FORMAT(1X,.28) ‘ . ;
Nonyynm Ha meyaTH B LIECTHAAUATHPHUHON cucreme
CBC2CIC8
Cumsonvroul popmam. Gopmar s BBOA-a BHBOAA CHMBOJIBHbIX AaH-
HHX MMeeT clefyiOmHil BHA: _
popmam-cumsorsrvul ~A[(w)] <A(w) wan-Ad> 4 o
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Ipu BBOZXe BBOAHMAs WHOOPMANMA TNpeACTaBisieT CoGOi pous.
BOJIbHYIO MOC/EAOBATENBHOCTD CHMBOJIOB, HMEIOIUXCS ~ HA  BHEWHgy

~ yerpoficreax 9BM  («cumBosibt IBM»). [Tapamerp w 3agaetcst mpu BB()RQ.

o6szarensHo. Ilpn w<C0 Brogutca mycras cTpoxa.

ITpumepn. )
B noroke dopmar Rpavenue
LI JABCDEFGHL A@®) ' ‘L JABCDEF’
1+ X«Y—5 A(5) 14 XY’

B b1 BO I CTPOYHO- CHMBOJIbHOH nHbopMaunn (KaK u GHTOBOH) mpo.-.

HCXOJHUT BO «BHYTpEHHEM» BlHje, TO €CTh 6e3 OKalMJTIOWHX KaBhlIYeg

n 6e3 YABOE€HHST BHYTPEHHHX KaBbluek. Ecan ANMHHA BbIBOAWMOTO CTpoy. ~

HOTO 3HAYCHHA He COB;l'la}I[aCT C W, TO NpPOICXOAUT OTCeUeHKHe CHMBOJOR’

nau goGaBichue NpobenoB cmpaBa. Eciu w He 3242HO, TO OHO MpH.
HUMaeTcsl COOTBETCTBYIOMHM mmue BBLIBOJUMOTO CTpO'-lHOl‘O 3HAYCHAS,

Mpumepsn. |
- Bup 3nauenust dopmaTt B norox
"_JABCDEFU/ A4) JABC
112347 . . A 1234
‘ABCDLY : - A ABCDLi

HMmeeTcs npsiMasi aHaIOTHs paccMaTpHBaeMOro opmara ¢ opmaTom A
B dopTpane. OTiyuneMm sBAseTCH JHIIbL TO, YTO B PL/1, B cryuae,
ecid w Godblie MIMHE TepeMeHHOM, NP BBOAE OTCEKAIOTCS CHMBOMH
WAM TpE BHIBOJC AOGABASIOTCS NpoGeabl CIpaBa, a He CleBa, Kak

B ¢optpane. Hanpumep, B dopTpaHe Ans BTOPOro IHpuMcpa W GopMaTa

A7 BuBOR 6yne1‘ HMeTb caefiylowuil Bug: Lkt 11234,
~3ameua Wy .
1. B PL/1 cuMBo/bHBIe 'KOHCTAaHTH IPH BHBOA® aanaro'rcx cpepu

BHIBOAMMBIX AaHHBIX (cM. 6.1), a He cpean popmaToB, Kak B (opTpane:

Hanpumep, onepatopy PL/I :
PUT EDIT(’HEPEMEHHAS{I_IPLJ |_l’ P) (A, F(5,2));

B GopTpaHe COOTBETCTBYIOT CJICAYIOUIHE . onepa'ropu

PRINT 10, P
10 FORMAT(IX ISHMEPEMEHHASLIPLt=11, F5.2)

WM

10 FORMAT(1X, TIEPEMEHHAfALPLI=LY, F5.2)

2. <I>opMHpOBaHue ¢opmaTtoB tvna H, npumeHsiemoe B psfe Bepcnﬁ
¢oprpana, B PL/1 He pomyckaeTcsi.

3. B PL/l cuMBobHbe CTPOKH NpH BBOAE MOTYT MphicBanBaThCHs
KaK MNpaBHJO, TONBKO CHMBOJDbHBIM l'lepeMeHHHM, B GopTpaHe Taroro.
OTpaHHYeHHS HeT.
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6.3.3. Yupasasiomne dopmMaTh.
dopmam ngonycka noguyuii. STOT popMaT, aHANOTHUHBINK 1O CBOEMY
yasHauennio gopmaty wX B ¢opTpane, uMeeT cnenyioumﬁ BHJ:
popmam-nponycka ~X(w)
dopmam’ yemaroskw nosuyuu. s TOro 4ToGHl MOABECTH HYXHYIO
KOIOHKY Ha TepdokapTe Mpu BBOAE WM NMOBHLUIO HA CTPOYKE MpH Mie-
yaTH, MUCHONb3yeTcss GOPMAT, MMeIOWHil caeAylowui BUX:
gopmam-nosuyuy ~ COLUMN(w) .
Eciu HoMep 3afaBaeMofi B (opmaTe MOSHUMH MeHbIIE TeKYLIEro
HoMepa,. TO Nepefi YCTaHOBKOM TpeGyeMOil MO3ULHHM NPOUCXOAUT MOABOA
crefytomell mep@oxapThl HAH CTPOYKH neuatn. Ecin w 3agaer Hecy-
leCTBYIOWHHA HoOMep MO3MUMH, HampuMmep w > 80 gns nmepdokapThl HIH
w> 120 ‘Ana newaT, To mosaraetes w=1. AHanOrHYHBIM (OPMATOM
dopTpane sBagerca ¢opmat T (uckniouasi ero feAAcTBue B ynomsHy-
" THIX OCOBHIX CIyYasix).
Popmam npozona aunuii. Iog nunuelt mogpasymeBaeTcs nepdokapra
yaf CTpOuka meyaTd. DopMaT uMeeT clefyromull Bux:
gopmam-npoeona-autuii ~ SKIP[(w)]
Mo cBoeMy BUAY M HazHaucHrIO0 dopmaT coBmagaer c omuueii SKIP.
B ¢opTpaHe Rns nmepexoia Ha HOBYIO neptboxap'ry HITH CTpO‘-le nevyaTH
npuMeHsieTcs Kocas gepTa (/).
Popmam cmpanuyb.. PopmMaT nMeeT BuX .
Gopmam-cmpanys ~ PAGE
ﬂeucmue 3TOro (opmara cOBNajaeT C aHaJTOTM4HOM omuuedt (cm. 6.1).
3ameTHM 34ech, 4TO 4acTO JJis 5KOHOMHHM Gymaru Ha AUITY ycranas-
NHBAIOT TaKYIO -yNpABJSAIOWYI0 NepPOJEHTY, YTO BMECTO NOABOAA HOBOrO
61ayKa meyaTH MNPOMCXOAUT BCero JIHLIbL NPOTOH HECKOJNbKHX CTPOYEK
(6—8).
Dopmam nodeoda AuHUL. d)opmar uMeeT BUJ, COBMNaJAIOUH i C COOTBET-
cTByIOMel omuuel, W OCYWECTBISAET Te XKe JeHCTBHS:
popmam-nodsoda-suruu ~ LINE(w)
ITpumep.

PUT EDIT('TABJIMLALCBOJHAS', LINEI) ~
(PAGE, LINE(5), COLUMN(40),
A, SKIP(2), X(9), I5); N

Onepatop Ha HoBo# crpanuue B 5-i cTpouke u ¢ 40-ii KOIOHKH
NeyaTaeT 3aro/ioBOK, a 3ateM B 8-# cTpouke ¢ 10-f° KOMOHKH mevartaeT
3HayeHue LeNOH nepementoi LINEL.

O6mune 3aMeyanus. -

1. B PL/1 mpu BbIBOAE NMOTOKOM™ OTCYTCTByeT HMelouiascs B $opT-
Pate BO3MOXHOCTb yNpaB/eHHsl NedaThbio C MOMOWBIO MEPBOTO CHMBOJA,
BHBOAUMOTO MO OMepaTopy BbIBOAA. Bce ympasieHne meuatbio B PL/1
OCYIeCTBAAETC TOJNBKO ONUMAMH HJH, YNpaBIfIOMUMH (opMaTaM.
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Huxe npHBORUTCA COOTBETCTBHE ypaB/SIOWHX CHMBOJIOB q)op'rpaua
(popmaTaM (omiusim) PL/l

DopTpaH S 0 + - 1 BN

- PL/I SKIP* | SKIP@ | LINEQ) | PAGE |

BN %
2. Bog wnn BbIBOX N0 ONepaTopy MNPOHUCXORHT C TOrO MecTa na.‘
" BHellIHEM HOCHTeJe, Mepef KOTOPhIM MPOH3OLLIO OKOHYaHHE Bunbnﬂeuuiz
NpejbIAYlero onepatopa BBOAA HIH BHIBOAZ; B dopTpane BBOX win
BHIBOJ, JIIS KaXKJIOTO OItepaTopa BCerja HAauHHAeTCsS ¢ HOBOH neptboxapmn,
WK cTpouku Meyatd. Ecu mporpammuct LOTYCTHA OMIMGKY M BuBoms
Mble JaHHble He yMeIAloTCs B CTPOUKY JieyaTH, ‘T0 B PL/1 neuaTs ne-.;
peHOCHTCS Ha CleAYIOMYI0 CTPOUKY - (B ¢oprpane Heymemalomnecx4
CHMBO/IBl OTCEKAKTCS HIH (bnxcupye'rca omn6Ka). - -

3. B PL/l orcyrcrByer Hmelomascsi B $poprpaHe EC BosMO)KHoc'n. '
BBOJa TekcTa (gpMaToB C NMepoKapT B CHMBONbHBIH MacCHB, H3MEHEHHe -
B Npolecce BHMNOJHCHHA NPOrPaMMBl H HCIONb30BAHHE €r0 B KAa4YeCTBe,
TOC/Ie JOBaTeJbHOCTH ~ (DOPMATOB B HEKOTOPOM OfepaTope BBOJAiA- BHIBOJ3. . ’
I/Ismeﬂeﬂne ¢opMaToB B XOfe BHmonHeHusi nporpammbl PL/1 MOJHO.
OCYiecTBUTL TONbKO H3MEHeHHeM 3HaueHHH mapameTpoB (w,d,s H T. IL),
koTopre B PL/1 moryr uMeTb BHA BHIpdXeHuH. Kpome Toro, pis 3a-
MeHbl OpMaTOB B XOAe BHUHC/ICHHA MOXET CIYXHTb Clefyiouas Boa-
MOXMOCTb. B

Yoasennoi gopmam. O6mas ¢opma- pisi yRaleHHOro gopmara, KO-»
TopHill 6bl ymoMsHyT B.6.3.1, Hmeer CJIERYIOWHH BUL: N ot

dopmam-ydaneribii~ R ({uemxa | nepemennasn-memounany) 3!

MeTKa uJTH 3HaueHHe METOYHOH mepeMeHHOM OnmpegessiloT MeTKY Of '
patopa FORMAT, B KOTOpOM 3ajaeTcsi HeOGXOAUMBif CIIHCOK Qopma:;:
TOB. YAanenHuii (GopMAT MOXET PacnoaraThCsi Cpefrt APYTHX (popMa'ros
B omepatopax PUT, GET n FORMAT: O wmoxer NPUMEHATBCS, Ha.'
npuMep, AN U3MCHeHHS YOPMAaToOB B XOAE BBIMOJHEHHs MPOTpPaMMBbI HAR:
LA MCIONb30BaHHS OFHOTO H TOrO Xe CHHCKa (POPMAaTOB Kak qacﬂ!
B Da3TMYHBIX OMepaTopaXx BBOAA-BHIBOAA. }

puMep.. -

DECLARE. M LABEL(LS, LN); .

.....

........

" IF G=0 THEN M=LS; ELSE M—LN; .
PUT EDIT(,Q,R,S, ) (E(15.7). R(Y), F64), A),

LS: FORMAT(F(5),/A(11));

LN: FORMAT(F(8), A®));

PUT EDIT(U,V,X,Y,Z)*(R(LN), B(l), RLS));
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* B 3aBHCHMOCTH OT SHaweHHMs MepeMeHHo G BenuuuHH Q u R 6yayr
pHAABATBCS COOTBETCTBeHHO B ¢opmarax F(5), A(11) uru F(8), A(8).
[epemennnie U, V, X, Y, Z neuatarorca B dopmarax F(8), A(8), B(1),
F(), A(ll).

6.3.4. MosTopenne ¢opmatoB. B kauecrse nonropme.:m tdopmara

g PL/1 MOXeT OHITb HCIONB30OBaHO He TOJNBKO LiET0€ YHCAO, HO H BH- -

paxeHHe (4T0 He Jomyckaercss B q)opraHe) Ecsu nmosTopHTeNEM SBJIS-

eTcA Bupa)xel-me TO -OHO 0GfA3are/NbHO 3axmoqaefrm B KpYyrible CKOOKH; ’

ecii TIOBTOPUTENEM fBJISIETCS YHCJIO, TO OHO 3aKJIOYAeTCst B CKOGKH WIH
oTAeNACTCA OT q;opmaTa npo6en0M IMoBTopurenb, Kak U B GopTpane,
MOKHO CTaBHTb He TONbKO mHepef (POPMaTOM, HO H Nepef CHCKOM ¢op-
MaTOB, 3aKJTIOUeHHHIM B CKOGKH. Hampumep, —

FN: FORMAT( F(5), (3) F(4,2), (2N) (E(15,8), 2 E(14,7))); -

Boipaxkenve 2«N sBiseTci TOBTOpHTeNeM AIsi CHOHCKa (lopMaToB,
clefylomero Jajgee # 3aKMOYeHHOTO B CKOGKH. 3HaueHHe BEIpaXKeHUs
BHUHC/ISIETES HEMOCPENCTBEHHO Tepef| HCIIONb30BAHHEM €r0 IpPH BHINOJ-
HeHHH ONepallii BBOJA-BEIBOXA, TO ecThb N MOIIO Gbl GHITH BBeJEHO
B TOM e ONepaTope BBOAA-BHIBOAA MO OXHOMY M3 TNpeABIAYILHX (opMma-
o8, Hanpumep .mo F(5). Eciu sHaueHne MOBTOpHTENST MeHbllle HAM PaBHO
gymo, To dopmar (cmucox .hopMaToB) urnopupye'rcx

B caywae, Korja (opmartos, SBajaHHBIX B' CrHCKe (opMaToB
(c yueToM nOBTOpHTe/]eH), He XBaTaeT HJsl OGeciieueHHsI BCeX BBOXUMBIX
(BKBOZIMMBIX) JaHHBIX, QOPMaTH MOBTOPSIOTCH (MOXKeT GHTb, H MHOTO-
KpaTHO), HauMHas ¢ camofi BHellHell oTKpHiBalomed CKOGKH B CHHCKe
$opmaTOB Omepatopa BBoja-BHBoAa Hiau B omeparope FORMAT. (Ha-
MoMHEM, 4TO B ¢Qoprpane ¢opMaTH B 3TOM -clyuae NOBTOPSIOTCS, Ha-

uHHas C caMol ‘mpaBoil oTKpHBalomeil cko6kh.) “Hanpumep, omeparop -

FORMAT(2F(5), 2 (E(15,5), 2 E(16,8)));
B PL/1 sapaer i:.neayxom.y!o MOC/IEAOBATENBHOCTb (POPMATOB:.
F(5), F(5), E(15,5), E(16, 8), E(16,8), E(15,5), E(16,8), E(16,8),
F@), F5) u 1. a., ] -
. B TO BpeMs KaK B aHa/OTHYHOM Qnepatope (OPTPaHa MOBTOPHJHCH
6t ronbko dopmarh E, HO He F. Orpanunuenuit Ha KONHYECTBO BJIOMKEH-

HHX cruckoB (OpMaToB, SAKJIOYEHHHX B KpyIVIHle CKOG6KH, B PL/1

TpakTHyecKu He cymecTsyer (4o 20 Baoxenui). Hyxuo ormetnth, urO

B PL/1 nepesoga Ha HOBYIO JHHHIO (nepq)okap'ry HJH CTPOYKY) NevaTH -

B RanHoM ciyuae He mponcmogur. [losromy, Hanpumep, onepaTopH

PUT EDIT(P)- (R(LP)); :
LP: FORMAT(E(15,8); ’
WIK oneparop . ‘
PUT EDIT(P) (E(15.8));




MOTYT OMTb HCNONb3OBAaHH AJs BHBOJA BCeX SJIEMEHTOB MaccHBa (ﬂo
8 smaueHuii B OfHO! CTpOuKe meyaTH AN AAHHOTO npumepa).
B PL/l ponyckaercst, Kpome TOTO, H OI€paTop CHAEAYIOMEro BHJa: -
PUT EDIT(P) (E(15,8) Q) (F(12,4) (R) (E(20,10);

KOTOpHIl BHIBOAMT Maccuen P, Q, R B ykasamubx ¢dopmarax. To ecrs
Gosee obmas dopma A1 oreparopa BBOJ2-BEIBOJA C PeJaKTHPOBAHHEM -
takoBa (cp. ¢ 6.3.1):

{ g'g.}: } (EQIT{ (cnucox-OanHoix) (cnu&ox-d:opuamoe)}. < J(onyuu); }

3ameuanue. JefictBue, 3ajaBaeMoe yhpaBasiomum Qopmaroy:
PL/l, BMmoiHsieTcsi TOABKO B TOM CJydae, ecld 3a HHM cpabarhsiBaer
¢dopMaT AaHHHIX, Haxpnﬂumﬂca B TOM Xe CIHCKe; B TPOTHBHOM c.uy!lae
oH npocTo- nponycxae'rcx Hanpumep, B onepartope

GET EDIT(S, T) (A(18), X(10), E(12,4), X (40));

[OpH BHIMOJHEHHH ero B mukae Qopmar X (40) 6ymer HrHOpHpOBaThes,
u BBoA Besmuun S U T ¢ nepokapr GYAET TIPOHSBOXHTHCS HauyWHasA CO
caenylomux nosuumit: 1, 29, 41, 69, 1, 29, 41, 69 u 1. A. (sa mepdo-
kapTe 80 mosuuui). Jas TOro uroGs BBOA S MPOMCXORHI KamAbii pas’
¢ HoBOM mepdoKapTH, MOMKHO MPEAJOXKHTb HECKOZLKO pasHBIX €noco6os;

GET EDIT(S, T) (A(18), X(10), E(12,4)) SKIP;

GET EDIT(S, T) (COLUMN(1), A(18), X(10), E(12,4));
GET EDIT(S, T, 48) (A(18), X(10), E(12,4), A40));

GET EDIT(S, T, @) (A(18), X(10), E(12.4), X(39), A();

BerioMoraTenbiible BeluunHH ft M (@ B JAaHHOM CJydae MOryT
HMeTb JoGue aTtpubyrthi, Hanmpumep CHAR(1); npu BHBOJe B aHajo-
THIHEIX CAY9asX OHH MOJKHB COAEPIKATH npoGesel HAH GHTb NYCTHIMH.

Mpumep.

JIlas seauuun P, V, S u C KOTOpHIE HMEIOT, HalpHMep, a'rpn6y'm.
FIXED(2), FIXED(8 3), BIT(4),,CHARACTER(20), BBORHT ¢ mepdo-.
KapT SHAYEHHS, PACTOJOXKEHHble COOTBETCTBEHHO B KOJOHKax 1+2,
P+P-410, 40+43, 60+79, u newatath V, S, C Ha ORHOA CTDOUKE -
GnaHka meuaTH B TO3HUHMAX COOTBETCTBEHHO 20+-29, 40-+43, 50+-69..
Hap XaxgeM cToJGUOM mNevyaTaeMHIX 3HAaueHHi HanedyaTaTh HMA COOT

_BeTcTylomelt mepemenHo#. . [TpusHakoM KoHUa BBona ABAAETCS 3HAYE: .
uue P, paBHoe HyJO. : ,

PUT EDIT('V',’S’,'C’) (COLUMN(25), A, COL{(42), A, COL(55), A);
DO WHILE(PT] =0); /+[TPU BXOJE B LIUKJI P =01 %/
GET EDIT (P, V, S, C) (COL(1), F(2), COL(P),
F(11,3), COL(40), B(4), COL(60), A(20)); *

IF P 7 =0THEN
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PUT EDIT(V, S, C) (SKIP, COL(20),
F(10, 8), COL(40), B(4), COL(50) A);
END: :
3yauenne V Ha mepdoKapTe MOXKET H HE HMeTb ACATHYHON TOUKH.

6.4. 3aMeHa HocHTedeil

6.4.1. O6men ¢ dainamu. SI3bk ynpapsenns sagauusimu OC EC 3BM
n03BOJIAAET JIETKO 3aMEHHTb OJ{HM HOCHTENH BBOAHMON-BLIBORUMOM HHbOD-
MALHH Ha Jpyrue, MyTeM 3aMeHH XapaKTEeDHCTHK HENOJb3yeMbIX HaGo-
poB AAHHHX B coorBerctsylomux DD-xaprax. B PL/1 mpuusito, uto
gan onepatopos . GET u PUT xapakrepucTuku HCIIO/Ib3yeMbIX B MpO-
rpavMe HaGOpOB JAaHHBIX 3a4alOTcH B AupekTHBaXx DD cOOTBETCTBEHHO
¢ uvenamu SYSIN u SYSPRINT (8 ¢oprpane EC — FT05F001 H
FTO6F001), KoTOpHIe OOLIYHO HMEIOT crenyomuit BHA:

//SYSIN DD =
/ISYSPRINT DD SYSOUT =A

3BesfouKa yKasHBaeT Ha TO, 4TO BBOAUMAsi HHGODMAIHA HAXOFHTCA
Ha CHIEAYIOHX nepdokapTax sagamnsi; SYSOUT =A ykasmBaeT Ha T0,
yro BHIBOX OyAeT NpPOHCXOXHTb Ha NeYaTh C IOMOUIbIO CHCTEMHOTO
BEBofa. [l TOro uTOGH OCYIL(eCTBAATb OGMEH C APYTHMH HOCHTENSAMH,
HanpuMep ¢ HaGopaMH, PacloJIOKEHHBIMH Ha MarHUTHHIX JEeHTaX, QHCKax
uin nepponente, HyxHO BMecTo * B SYSOUT=A ykasatb XapakTe-
PHCTHKH HaGOpOB XaHHHIX M THI ycTpoificTBa BBOJa-BHBOAA. JlMCrO3MIHS
(DISP) npu atom RO/KHA OBITh YKasaHa 0053aTesbHO; KPOME TOro, He-
o6xonnMo YUHTHIBATb, 4TO 3TH HaGopH AaHHBIX 06ﬂaaTeJle0 JOJIKHBI
HMeTb, CJIEAYIOMUe XapaKTepHCTHKH: ,

Ans SYSIN — RECFM = F, BLKSIZE = 80;

s SYSPRINT — RECFM = VA, BLKSIZE =129,

'—ITOGH COXPaHHTb AHUPEKTHBHL CO CTaHnap'thmn uveHamu (SYSIN
# SYSPRINT) aas BBORa c nmepdoKapT M BHBOAA Ha NeqaTh, MOKHO
Haopbl MAaHHBIX A/ O6MeHa C JAPYTHMH HOCHTENSIMH XapaKTepHS0BaTb
BDD c npyrumu (HectanpapTHbiMH) HMeHamu. B 3ToM cilyuae BHGpaH-
Hoe uma ['D sagaercs B onmepatope GET uaw PUT ¢ yicnqnbsosaﬁuem .
- Klouesoro cnoa (onuuu) FILE, nampumep: .

PUT FILE(KOEF) EDIT(P,Q, R) (E(15,5)) SKIP;'
W GET FILE(FAM) LIST(PROF);

3necb KOEF u FAM—umena DD, B KOTOpHX yKasaHH XapakTe-
PHCTHKYM HaGopoB, HCMOMb3YeMEIX AAsl BBOZA M BHBOXA. B ciyuae, ecnn
HMa dafina we yrasamo (net onuuu FILE), To no ymomuanuio gns GET
Gepercst FILE (SYSIN), a ana PUT Geperca FILE(SYSPRINT), uem
MH nonbsopanucek panbme, Korga dafiy BhBofga uMeeT MMS, OTIHYHOE
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or SYS RINT, 1o omumn (popmats) LINE u PAGE sanpemaiorcy -
€CHM HE NPUHATb CrelHanbHOd Mmepw. Takoil crellHanbnolt Mepoir ,,;
JifieTcsl OMiCAaHHe HIx OTKphiTHe ¢aliaa (cM. 6.5.1) c aTpruGyToM PRINT.
dToT aTpHbyT yKasHBaeT Ha TO, 4TO BBIBOJi Ha BHEIIHHE HOCHTeny
(MOXKeT 6biTh, M Ha MATHUTHBIA JUCK MM MarHUTHYIO JIEHTY) Aomxﬁ
NpousBOAHTLCA B (opMe, NpejHA3HAUCHHOH B' KOHIE KOHIOB RIS me,
yaTH. B yactHocTH, B PRINT-gaiine B navane kaxgoll crpouku npq‘." .
CYTCTBYeT CHMBOJ, YNpPaBASIOWMA DACNOSOKEHHEM 3TOH CTPOUKH Ha-
Gnanke newatd (cM. 6.3.3, obmee 3ameuaune 1). -

Hanovnum eme pas, 4ro npu ucnonw3oBanuu oneparopa PUp
BHIBOJUMbIE 3HAueHHS| NOABEPraioTcs ' MPeoGpasoBaHHIO B CHMBO/TbHyy

dopmy (xak u B dopTpaHe gas (opmMaTHOTO BHIBOAA).

Omuuto FILE- ygo6uo ucnonbsoBaTh B TOM ciydae, Korga TpH mes
9aTi BCe RaHHbIE, BLIBORMMbIE B Da3HOe BpeMs MO HEKOTOPOMY onepa.
TOpY (WIH OTepaTopaM) BHIBOAA, HeoGXOAHMO Ha G/lanKe MeyaTH cobpary
Bmecre. Hanpumep, B pesyibTare BHNOMHeHHS CIeRyioiero ¢parMents

DO WHILE(X'< XKOH);
- PUT_FILE(F) LIST(4, ...);
7/

- PUT FILE(G) EDIT(B, ...) (popmars); -

- PUT FILE(F) DATA(C, ...);

......... e e e e . : ' B

. END; : ‘ R

BuiBefleHHble B PRINT-dafinn peaynb'ra'rb/l _ GYAYT pacrniosoxeHul u

Gymare B BHAe (IpH COOTBETCTBYIOIHEM pacriofioxenun DD-kapr):
A,C,A,C, ... (dain Ff ,
B, B, e (badin G) S i

AHanOTHUHO 'WENpH BBOZE MOKHO -PA3fENHTb BBOGHMELE HCXOZ{HHE,
AaHHble HA DS} HE3aBHCHMBIX NODUHMH H, IOMECTHB HX 3a COOTBETCTBYI:
wuMH pupekTuBamMu DD, BBoAUTD faHHEIE HE3aBHCHMO H3 KaX Aol nopnml,i;.;,,

- 3amedaHHe. AHaJOTHYHBIE BO3MOMKHOCTH UMEIOTCS H B ¢opr§§
ne EC. ) H

6.4.2. O6men co crpokoit. B KauecTse - «HOCHTeNf» BBOJHMBIX HAE.
BHBOAKMBIX JAaHHWX B_PL/1MoXeT GHTb HCIIONb30BaHA CTPOYHAS BedH:
4HHA, TO €CTb CKanfipHasi CHMBOJBHO-CTPOYHAsH NepeMeHHas WM MacCHB::
Tak uro paccmaTpHBaeMas HHXe BO3MOKHOCTB, CTPOTO TOBOPS, K Bno;f
Ay-BLIBORY He OTHOCHTCSH, XOTS M HCINOJAB3YeT ero omepaTops. Hamps®:
Mep, No omnepatopy h : . ) %

GET STRING(ST) EDIT(P,Q,R) (A(5), A(5), A(6)); ;
BBOJ, 3HauYeHHH [JS NPHCBAMBAHHA HUX IepeMEHHHIM (anm  MaccupaM :
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p, Q. R Gyaer nmpoucxomuTh u3 CHMBOMbHOI nepemeHHoﬁ ST (Haxom- ’

peficsl B OMEPATUBHOR namsiTh).
[lycTh 3agano onucauue

DECLARE (P, Q, R) CHAR(6) lNITIAL('l23456),
ST CHAR(17) INITIAL('UTOPIFEAIKOT AN Y);

Torga mo mpHBEJEHHOMY OMEPAaTOpy nepemenﬂue P, Q, R monyuar
c0OTBETCTBEHHO 3HAYEHHSH .. . .

YTO? LiLy, TIE? Lit, KOTZIA?

Takum o6pazoM, onepatop GET c onureii fSSTRING moxeT 6uiTo
yAoGeH TpH Da3jie/leHHH CTPOKH H&' HECKOJbKO COCTABHBIX yacTell.

"Omeparop PUT c¢ To# xe onuuelr MoxHO NpPHMEHHTD JIst oﬁbenu-.

HeHHST HECKONBKHX CTPOK B OJHY. Hanpumep, no onepatopy
PUT STRING(ST) EDIT(P,Q, R) (X(2), 3 A();

A YKa3ZHHBIX HadanbHbiX SHauewuit P, Q, R (cM. Bmiwe) crpoka ST
nonyudT 3HaueHHe .

L1111 123451234512345

Koneuno, nepemennrie, KoTophle GUrypHpyIOT B OnepaTopax BBOJA-

suBoga ¢ onuwell STRING, moryr nmeTb u apudmeTHueckuii, M GuTo-
BRI THI H PEJaKTAPOBaThcA ¢ momomsio Qopmatos E, F, C, B; mpn

3TOM NPOH3BOAWTCS INpeo6pa3oBaHKHE 3HAYeHHH B CHMBOJbHYIO (GOpMY

(w11 H206OPOT), KaK W NMpH: OGEIYHOM BBOAE-BHIBOAE, PACCMOTPEHHOM
paHee. )

Moxno ckasaTh,~ uto onuusi STRING, kak u onuust FILE, yKa-

3bIBEET 'Ha HCTOYHHK WJH NPHEMHUK KaHHBIX, NEpefaBaeMbX o omepa-
TopaMm BBORa-BhiBoga. CTpoxa, 3agaBaemast B omuuu STRING, "Kak 6u
HMHTHDYeT BXOALON HJIH.BleOI[HOﬁ NMOTOK, npenc:TaB.rmomnﬁ co6oit no
OnpefieeHHI0 MOC/AEeL0BATE/iIbHOCTL CHMBOJIOB SBM. Oneparopbx BBOAA-
thiBoga ¢ onureil STRING yno6HO npumeHsTh Anf CTEHAPTHBIX Jipe-
06pa303a1-mn CTPOK, HCHOMB3YS chentdukauyio EDIT,

3aMeuanud.

.

. Tlpn ucnonvsoparus omuun STRING wuukakue Apyrue omumn

4 ynpaeasiiomue-GopMaTel B ONepaTope He AOMyCKAWOTCS -(3TO He OTHO-
CHTest K ynpasasiomemy cbopma'ry X). .

2. Ecin mpu BBOAe W3 CTPOKH WIH BHIBOZe B Hee oxasusaemﬂ
4T0 ee gnMHa HeOCTATOYHA, BO3HHKaeT OWMGKaA (CHTyaNus) THIA ERRbR
H BbiMo/IHEeHHEe MPOTPaMMbI MpeKpaujaeTcs.

8. Kaxppifi pas mpu BuMOMHenHH oqepenuoro olepaTtopa BBOJAa-
BLBoga «BBOA» WIM «BHIBOJ» HAUMHAETCS C Hayaja CTPOKH. N

4. Ctpoka omuuu STRING COOTBETCTBYeT BnyTpeHHemy datiny
B q)OpraHe 77.
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6.5. BBOa-BLIBOA 3aMHCAMH

O6pa6oTka 3amucelf B HaGopaXx JaHHBIX MOXKeT nponsaom}m
nocaed08amenbHoIM WA APAMbIM CTIOCOGAMH.

6.5.1. Mocnenoateuuulit BBOX-BHIBCA. IlocieROBaTENbHLIA gy,
BHBOJX 3amucedl “ocymecTsasercs onepaTopamu READ u WRITE
AYIOWEero BuAa:

l~

onepamop-s00a ~ 4 .
. ~READ FILE (uss- 47au/:a) INTO (umsa- nepemeuuou),
onepamop-ee600a ~ .

~ WRITE FILE (uwz -gpati.ag) FROM (ums-nepemerrotl);

OTMeTHM cpasy, 4TO B OTIMUHE OT onepaTopos ¢opTpana 3@
MOXHO 3afjaBaTh JJIs O6MeHa BCEero JIMIb OJHY TepeMeHHYIO, 4To, go.
HEYHO, sB/sIeTCS OTpaHHueHHeM. DTO OTpaHKIeHHe OGLIYHO MOKHO CHAm,
ecad NpY Oo6MEHe HCIO/b30BaTh CTPYKTYPHI AaHHBIX (cM. 7.2). )

B KkauecTBe mnepemeHHON B omepaTopax HeNb3si HCNO/b30BaTh Ry
paMetp, coBMemlaemyio nepemennyio (¢ DEFINED) u ctpykTypy, cogepy
XKalylo CTPOKH ¢ H3MeHseMOH AnuHOH (cM. 8.2.1).

Ums daiina (copepxamee He Gosee 8 CHMEOJIOB) B npomeﬁm
clydae yKaspiBaeT Ha HMA JupeKTHBbl DD s3biKa ynpaBieHus 32fs
HUAMH, B KOTOPOHl 3ajlaHbl XapakKTepHCTHKH 06paGaThiBaeMOTO HaGops
Xauubix. [Toxa GyfeM cuuTaTh mMOHATHE Gailla CHHOHHMOM HaGopa faw
HuiX. [IpuMepH onmepaTopoB BBOZA M BHIBOAA 3aMHUCSMH:

" DECLARE MAN(40) CHARACTER (30);
READ FILE(FAMILY) INTO(MAN);.
WRITE FILE(RES) FROM(MAN);

IMpousBogsaTcs BBOZ ORHOM 3amucu u3 afina FAMILY u BhiBOZ S8
B dafin RES; B o6oux cnyyasx oO6MeH ‘NPOM3BOAUTCS C CHMBOJIBHEN
maccnBoM MAN. ®aitn RES MoxeT GHTb 0XapaKTepH3O0BaH, HampHuMep,
caepyioieli gupexkrtusoit DD:

//GO.RES DD DSN =.RASDEL,VOL = SER = CARDI,

B q)op'rpaﬂe COOTBETCTBYION{HE onepa'rop YTEHHS M AUPEKTHBA -MO-
IH 6Bl HMETh Clegylomuil BHE: - ‘.

READ(13) MAN - . e
//GO.FT13F001 DD cm. BHile

B PL/1, xax mpaBuio (eciu ¢opMar 3anuceit Hadopa JAaHHBIX OTAH
gen or VS uau VBS), konudectso 6aiiT B obMennBaemoit nepemensol
HOMXKHO TOYHO COBMafaTh C YCTAHOBJEHHOH AMMHON 3amucH, WHA%
6yner sadpukcHpoBana omubGka (vuma RECORD).
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sl OKOHYaHHH pa6orsl t ¢aitiom BhmonHsercs onepatop CLOSE,
uueloumﬁ "BHJ, . )

onepamop-sat\'pb/muﬂ-¢adﬁa ~ CLOSE {FILE(uma-gaiiag)}, ..;

HanpuMmep, R )

CLOSE FILE(RES), FILE(FAMILY); -

IMo onepatopy CLOSE cooTBeTcTByIOWIHA HaCop AaHHBIX yCTaHaB-
jBGeTCsl Ha Hauano, Ha NepByio 3aMHCch (3TO CYILECTBEHHO sl Ha6OpOB,
2CMONOKEHHBX HA MaFHUTHBIX neHTax). B ¢opTpare aHaJCTHYHBIM
onepaTopoM AIBIAETCS onepaTop REWIND, nanpumep

REWIND 13

OnepaTopoB, aHaJlOTMYHBIX BACKSPACE .u ENDFILE, 8 PL/1
eT, HO HMeeTcs PSIX APYTHX, OMONHHTEAbHEIX BOIMOXKHOCTEH. .

Jlasi TOro 4ToGbl MPOMYCTHTh HECKOAbKO 3anuceil NIPH TOHCKe HYX-
woil, BHITONHSETCS ONepaTop UTEHHS C omueii IGNORE. Hznpuwmep,
no oneparopy :

READ FILE(FAMILY) IGNORE(N-+1);
GygeT mpomyiieHa N1 3amucs. ,

7 : -
Ecnu HaGop manHbiX pacfionoxen Ha M&arHKTHOM JIMCKE M €ro 3a-

mick umeror Qopmat F, To ecTb BOSMOXHOCTb WSMEHHTDH NOC/IELHION
CYHTGHHYIO 3alHCh C MOMOIIBIO OnepaTopa REWRITE:
onepamop-nepesanticu ~ -
~ REWRITE FILE (uma-gaiisa) FROM (ums-nepemennoll);
Hanpumep, 1o omepaTopy ; : ‘ : !
REWRITE FILE(FAMILY) FROM(MAN _OLD);
nocnefHss samuch, cuutanHas panee no READ, 6yAer 3aMeHeHa B dailne
Ha 3sHauenwe nepemensoft MAN_OLD. [lononHnTeNbHO TpeGyercs,
4To6H MM# (paitna GbLIO OMHCAHO B ONeparope OMHCAHHA C aTpubyTamu
FT.LE v UPDATE (cucnpasutby). Hanpuwmep: ‘
DECLARE FAMILY FILE UPDATE;

Anajornynoe ONMUCAHHe MOXeT ObITh JaHo ¥ A1 MO6GBIX APYTHX
(atnos. B kauecTBe aTpUGYTOB, XapaKTEPHU3YIOLIMX ONHCHIBaEMble taitnH,
MOryT GbITh 3ajaHBl, HalpuMep, CleAyIOILHe: ’

INPUT
OUTPUT
UPDATE

Atpu6yr INPUT xapakTepusyer BXxogHcit dafin, TO ecTb TaKoOH, U3
KOTOporo MOXHO TNDPOH3BOAMTb TOJbKO UTEHHE. @Daifin, onucaHHBI
¢ OUTPUT (sbiX0gHO#1), MOXET OHTb HCOJAb30BaH TOJbKO JUISi 3alHCH
uipopmauun B Hero. K daitny ¢ UPDATE moxHo 06pamaThcsi TOMLKO
oneparopamus READ n REWRITE.
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Eciv mpu onucanuwu ¢afina sgBHO He o6bIBASeTCH XapaxkTep el'o
06pa60OTKH, TO, KaK u B ¢optpaHe, 310 onpegensiercs no BHAY NepBQy,
oneparopa, BHIIONHAEMOro Haj 3THM GaiiToM (HaGopom BaHHHX): g
READ ycranasnnsaercs INPUT, a1 WRITE—OUTPUT. -

Kpome Toro, Tun Gaitia MOXHO 3a5aThb W B oneparope OTKPHTHy

daitna: o - '
onepamop-omkpomus-gaisa ~ OPEN{FILE (uua-partia) longuul}, p
Hanpuwmep: _ ) N )

OPEN FILE(FAMILY) UPDATE, - .
FILE(RES) OUTPUT; ] _ -

®Paiin FAMILY OTKpBIBASTCA KaK HCHpaBAsieMbilt, daiin RES —kax
BBIXORHOH; Hak daiiom FAMILY moxuo TIPOU3BORHTD TOJMBKO ollepa.
Topei READ u REWRITE, a nag daiiom RES— oneparopm WRITE;
Mocne sakprirust dafina .oneparopom CLOSE stor xe datin moxer GBIt
CHOBA OTKPBIT C APYIHMH atpuGyTamu. Ilpudem 310 MOXeT G6bith cRe-
J13Ho Kak omnepatropoM OPEN, Tak u HesBHO oneparopamu READ y
WRITE. Pasymeercs, IpH 3TOM yCTaHABJHBaeMble XapaKTEPHCTHKH. He'
AOMKHEL  NPOTHBODEUHTL XapaKTepPUCTHKAM (atpuSyTtam), yxasaHmmy -
B oneparope DECLARE. e

B PL/1 umeercs BO3MOMHOCTb YHTATh 1a60p NAHHEIX HAa MATHUTHOR -
JIeHTe C KOHU2, ¢ nocnegHedl samvcH. Jlaa 3Tero bzita gonxeH Gure.-
ONMHCaH (HAM OTKPHT) ¢ atpubytom BACKWARDS, HalpuMep:

DECLARE NEW FILE INPUT BACKWARDS; . o

- Kak u B ¢oprpaue, -ums daitna (B ¢ogrpaﬂe—-ccunoqguﬁ HoMep),*’
MOXeT ObITh 3ajaHO MepeMeHHOH (8 PL/ 1 —cumBonbHoit), KOTOPOﬁBXOM;.‘
BBIMO/IHEHHST NMPOrPAMMBI MOXHO MPHCBAHBATH PasJHuHbBIe CHMBOJIbHHE
3HAYEHHH, 3afAl0iHe HeOOXOZUMHE HMeHd aupextus DD. Ynowsuyras.:
llepeMenHas ykaseipaetes B onepatope OPEN ¢ novompio omu,m‘TITLE:'
(«HasBauxe»). Hanpumep, '

DECLARE N CHAR(2), MAN FILE; ’ i

IF T=0 THEN N='FY’; . E
ELSE N='FN’; s

OPEN FILE(MAN) TITLE(N) UPDATE; |

B 3aBucuMocTH or 3Hauenus BeqynHl T ¢aiiny MAN Gyger ¢ Z:
otBeTcTBOBaTh DD Ham ¢ umenem FY. wau FN. -

IMpumep. C nomomsio BcnoMoraTelbHoro tdaiiia W nepenucats, ;.
B ofparHoM nopsigke daiia F ¢ aanuoi sanucelt, pasuoi 80. ,

DECLARE (F, W) FILE, EF BIT(1), R(20) FLOAT;
ON ENDFILE(F) EF—'0'B; v
_ON ENDFILE(W) EF='('B; : g

8 . _ o

N




TR

EF='1'B;
READ FILE(F) INTOR); .
DO WHILE(EF); /» MIEPEITHUCh U3 F B W/
WRITE FILE(W) FROMR);
READ FILE(F) INTO(R);
END;
_ CLOSE FILE(F), FILE(W) , ,
OPEN FILE(W) BACKWARDS INPUT RECORD,
FILE(F) OUTPUT RECORD;
EF='1'B; g
READ FILE(W) INTO(R) )
DO WHILE(EF); / TIEPETMCb U3 W B F
"WRITE FILE(F) FROM(R); '
READ FILE(W) INTO(R);
END; - )
CLOSE FILE(F), FILE(W);

B nepsoM cayuae oTKprTHe daiiios F u W npoussogutcss HesiBHO
¢ nomombio oneparopos READ u WRITE (coBpemennas MeTOfHKa He

'pEKOMEHAYET MOCTYNaTh Tak); BO BTOPOM CJAydae OTKPHITHE tafitos

ocymecTBasiercs onepatopom OPEN. Ilnsi o6HapyeHusi KoHua oaiira
ucnonb3yercss cutyauus ENDFILE; B ON-omepaTope npoussoguTcs

. npucBanBaHue nepemennoii EF, ynpapasiomefi BHmosHeHWeM onepaTopa

LKA, JOTHYECKOTO 3HAYEHHS JOKb.

‘3ameuanne Cneparopsl READ u WRITE Mo1yT6HTh HCIOMB-
30BaHb J/Isi BBOAA (BBIBOZA) MAHHBIX, HaXOASWHXcS Ha nepdoKapTax,
wift gas nevatd ma ALITY. Ho Tak kak BBOA-BHIBOA 8aIHCSMH TIDOH3-
BoguTCs Ge3 NpeoGpasoBaHusi, TO YNMOMSHYTAs BO3MOXKHOCTb OTHOCHTCS
TOMbKO K CHMBOJIbHBIM ZaHHBHIM, KOTOPHIE TpPH BBOJE-BHIBOJE He TPeGYIOT
HHKAKOro npeo6paaonaauﬂ H3. BHYTPEHHEro BHAA BO BHeIIHUH (WM Ha-
obopot). Ilpu BBoZe c meppokaprt: dopmatr—F, ganna Groxa— 80; npu
BuBoste Ha ALITY: gpormaTr— VA, gEiuma Gnoka—129,

6.5.2. Mpsimoit BBOX-BbBOA. KpoMe HAaGOPOB ZaHHHX C MOCIefoOBa-
TelbHOH opraHusaluell, Korga o6paGoTKa 3amucell BO3MOXKHA TOJBKO
o oyepegu, B mopsifike MX pacnosoxeHus B ¢afie, B PL/1 gonyckarores.
Habopbl JaHHBIX, 06pa60'rxa samucefi KOTOPHIX MOMET IPOH3BOAHTDHCS
B moGom mopsigke, " WK, Kak roBopsT, npsmsim docmynom (DIRECT).
Huxe paccMaTpuBaeTcsi pa6oTa ¢ Ha60paMH JNAHHHIX, OPraHH30BaHHBIMH
‘Pecuonasbro v xapakTepusyembiMu KilouesniM ciioBoM REGIONAL.

Pervonanbumii Ha6op cocTouT M3 peeuoros. Ins na6opos REGIO-
NAL(1) Kax[plil PernoH npejpcTapaseT coboil sankch (KOTOpPas He MOXKeT
Grith c6.noxupoaaua), POrHOHHl CHUHTAIOTCA NOPEHYMOPOBAHHLIMH, HauH-

Hag ¢ pyas. Taxue na60pu HMEIOT aHalor B q)op'rpane EC u dopr-
Pane .77,



KonnuecTso pernoHoB B HaGope RaHHBIX ONpefe/fA€TCH aBTopas
9eckd Mo 3Hauenuio napamerpa SPACE B gupektuse [DD (B ko
sajaH o6beM BHeUIHeH NaMATH, OTBEJEHHON MOX Ha6op), a Tak®e po
¢dopMaty ¥ AnuHe 3amucH, 3ajaBaeMBIMH TaM XK€ HJH B a'rpng'h‘
ENVIRONMENT («o6opynoBaHue»). B ¢poprpane EC KOJIMYECTRO g,
nmucelt B HaGope 3afaeTcsl sBHO NPH OMHCAHMM HAGOpa AAHHBIX (d’a""la);
B PL/1 B tom x€ atpu6yre ENVIRONMENT 3zagaetcs u KJl0uengy
cnoso REGIONAL(1), nanpumep:

ENVIRONMENT(REGIONAL(1) F(60))

B nupémnae DD B napametrpe DCB gonxen 6uTb ykasan nogn,.
pamerp DSORG=DA (npsiMas opranusaurs HaGopa).

B onepatope omucaHus cpejd NPOYHX HEOGXOZHMHIX aTpuGyroy
RomxeHn npucyTetBoBaTh aTpu6yT DIRECT, xapakTepusyrompuit TpsiMoy
BB0g-BEBOA (aTpu6yT RECORD mpu stoM MokHO onycTuts). Hanpuwep,

DECLARE F FILE DIRECT OUTPUT o

QENVXRONMENT(REGIONAL(I) V(90));

Cospianne perHoHaANbHOTO HaGopa JAHHbIX HAUMHAETCH C OTKPHTHg
BrxogHoro (OUTPUT) odaiina (o onepatopy OPEN wuan Hes1BHO). ITpy
STOM CHCTeMa OmpefeNsieT KOJHYeCTBO DErHOHOB W B NepBHIl GaiT Beex
PErHOHOB 3aHOCHT 8 GHTOBHIX eNMHHL, TO ecTh GafiT monyuaeT 3Hage
Hue, pasHoe (8)'l’B, yto ﬂBﬁﬂeTcn‘ TIPH3HAKOM 7ycmoz0 peruona,
ITepBonauanbroe samonnenue Ha6opa AAaHHEIX MPOM3BOXHTCS C NOMOIIIbI
onepatopa WRITE Buga A -

WRITE FILE (u4ma-gaiiag) FROM (nepemerinas) B
S KEYFROM (sopasienue-cume);

Bhpaxenne, npeoGpasyemoe k cHMBOMbHOMY BHAy, 3agaeT HOMep
pernona (GepyTcs 8 mpaBbiX UMQP-CHMBOMOB). YKasaHHH perdox sa
NOTHAETCA SHAYEHHEM NEpPeMeHHON (B YaCTHOCTH, MacCHBHOMN WJH CTPYK:
TypHOR—cM. 7.2 u 8.3), ykasanno#t mocie FROM; samomuenue perxo-
HOB MOXeT NMPOH3BOAHTHCHA B J106OM NMOpAAKe. . N

ITocne cospanus ma6opa Hap ero sanucaMu B pexume UPDATE «
MOTYT NPOHSBORHTLCA ONEPAUUH ROOABJEHHS], YTEHHSI, HCIPABJEHH H
+ CTHPaHHS| COOTBETCTBEHHO IO OmepaTOpaM BHAA: .

WRITE FILE (ums-gaiira) FROM (nepemernas) ' -

. KEYFROM (sstpasicerue-cums);
READ FILE (uma-gasiza) INTO (nepemenras) .

. , . KEY (sospancerue-cums);’-

REWRITE FILE (ums-¢paiiaa) FROM (nepemennas) . -l
. ' KEY (espascenue-cuns);,

DELETE FILE (uma-gadaa) KEY (6oepasicer.ue-cums); .
Onunn KEY 1 KEYFROM sagaioT HoMepa o6pa6aTHiBaeMBiX pert- -
oHoB. Onepatop REWRITE nossonser HCOPaBHTh JIOGOH pernod
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oM 9HCTE H nyctof), a He TONbLKO TOT, xo?opuﬁ 6ru1 TMepef, STHM
s LquTal, KaK npu TOCTe0BaTeNbHOM BBOJe-BbiBoAe. OmepaTop READ
qi1aeT ¥ nycTele 3amucu. Omepartop DELETE METHT yKa3aHHYIO 3amHCh
qpHIHAKOM NycTOH 3amucH. : -
[1p umep. Heucnonnsys BCIIOMOTaTebHBI Ha60p XAHHBIX, 3aIHCH
jiOHATbHOTO HaG0pa JAHHLIX pacloJIOXUTS B o6paTHOM NOpsARKE
@ < npumepom B m. 6.5.1). Ilycts HaGop cogepxuT 400 perxoHos
ypoft mo 30 Ga#T. Huxe nprBopuTcsi GparmMeHT NMporpaMmbl, peuwiaio- .
A [OCTABJAEHHYIO 3ajiauy, M MPHMEPHbIA BHA JAUPEKTHBHI DD.

DECLARE SET FILE DIRECT
: : ENVIRONMENT(REGIONAL(1) F(30)),

er

(A, B) CHAR@0), ,
/+ BCII. IEPEMEHHBIE [/Isl TEPECTAHOBKH #/

‘(NA,NB) CHAR(8), /+ HHIEKCEI JUIsl IEPECTAHOBKH +/

{, K) FIXED; '

................................

CHANGE: DO I=0 BY 1 TO 199;
NA=CHAR (I, 8); K =399—1; NB=CHAR(K, 8);
READ FILE(SET) INTO(A) KEY(NA);
READ FILE(SET) INTO(B) KEY(NB);
REWRITE FILE(SET) FROM(B) KEY(NA);
REWRITE FILE(SET) FROM(A) KEY(NB);

END CHANGE; /+ 3AITHUCb(I) ¢=) 3ATIHCb (399 —I) =/

CLOSE FILE(SET);

e & e ‘e s e s e e s o

oooooooooooo

//GO.SET DD UNIT = 5061 ,SPACE = (30,400),DSN=REGNAB, -
I DISP — KEEP,VOL = SER = MYDISK,
I . DCB=DSORG=DA k

3neck SET —uMa daitna, a REGNAB —ums rHabopa RaHHBIX, HaXOfd-
merocst na gucke MYDISK. ITepemennsie NA u NB. cayxar ans npex-
CTaBleHMs] HOMEDOB MEPECTABIHEMBIX DPErHoHOB -B CHMBOJBLHOM BHJE.
Oyukums CHAR onucwmiBaercst B 9.1.3; B AaHHOM caydae OHA Heo6s3a-
TelbHa, TaK Kak Npeo6pasoBaHie B CHMBOJIbHYIO dopMy 6yAET BKIIO-
%eHo apToMaTHuecKH (cM. 8.5). b
6.5.3. 0606menns. [Ipexae ueM mepedTH K H3JOXKEHHIO HEKOTOPHIX
AONOHUTEbHHX BO3MOXKHOCTell BBOJA-BHIBOAA SaNMHCAMH, YTOYHHM IO-
HaTHe ¢daiina B PL/1 u chopMmy.nupyeM ero oTaudne oT HaGopa JaHHBIX
(panee cyurasoch, YTO STH MOHSTHA TOXKZeCTBEHHH). .
Ha6opom danneix B PL/l HasbiBAIOT. COBOKYMHOCTL JRAHHBIX, obne-
IMHeHHRX OOmUM HasHAUEHWEM H DAcTONATaeMHX, KaK MpaBwio, Ha
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BHEIIHHX HOCHTENAsX; HaGopw AaHEMX PLA MOTYT HMeTb opmy ,
opranssaunil, AomycTHMbIX B fishike. HaGopn gammbix Cymectayy,
peaibHO (GH3HUECKH), H C HUMH MOXHO paboTaTb W BHe nporpamm
(Hanpumep, TO CAYXKeGHHIM IpOrpaMMaM Wi W3 MPOrpaMM  (OpTpapy
Pada ABAAETCH He DU3UUECKHM, a JOTHUECKHM NOHsATHeM. B
Hoe BDEMS OH MOXKET COOTBETCTBOBATH asJHYHBLIM HaGopam Aam,g,;
WIH OLHH H TOT Xe Hadop‘naHHux MOXKeT GHITb OTOXZecTBIEH c p“"
JUYHBIMU Calijamu.  Qaiin  cymecTsyer B nporpaMme PL/1  10p;.
BO BPEMs €€ DBINONHEHHS, B NPOMEXKYTKE ' OT OTKPHTHS O 3aKphyy
¢aiina; Ha6op AaHHBIX NPOROMKAET CyIIeCTBOBATh H IOC/IE 3aKphy
daitna. OToxnecTBrente taiima ¢ KOHKpeTHHM -Ha6opOM NaHHHX Ipg.
HCXOJUT [PH OTKPHLITHH (haiina.- ) ~ -
" HHorga FOBOPAT, 4TO Habop  JaHHBLIX SABASETCS busu YeCKny
daiiom, 2 dalt —moruueckum ‘HaGOpOM JNaHHBIX. :
B page ciryuaes - dailin MOTYT HMeThb Jpyrue xapamepuc'mx‘g’
ueM y HaGopoB AaHHbIX. Hanpumep, PerHOHANbHHI -HAGOP MaHHRX Mo
" KeT ObITb INpuBA3aH K nocnenosatenbHoMy Gaily u ofpaGoTan cm
" MOWIBI0 COOTBETCTBYIUHX OmepaTopos Ge3s yKasaHHs HOMEDOB Deruomoy
(6es omuuit KEY n KEYFROM). B stom CIyYae TOBOPSAT, YTO perp.
HalbHBIA -Ha6op o6paGaTHBaeTcs c NOMOWbIO  'MOCHeA0BaTe bHopg
(CONSEQUTIVE) dafina wnn, Tounee, myrem T0C/Ie{0BaTeNbHOTD
(¢nooyepennoro»—SEQUENTIAL), a we npamoro(DIRECT) gocTyna
Tarum o6pasom, aTpubyTH ¢aiiaa, OTOX/AECTB/ISEMOrO IPH ero’ OTKPH-
THH C KaKHM-HHGYJb HabopoM, OmpeneisioT XxapakTep o6paGoTku HaGopi
AaHHbIX (HaNpHMep, MOCIEXOBATENBHO WJIH IO HOMEpY PeruoHa, uTeHHe,
'3aMMCh WJH HCHpaBJeHHe Ha6opa). ITocrenopaTenbubie taitn u Roctyn
(v cBsI3aHHHe ¢ HEMM aTPHOYTH CONSEQUTIVE u SEQUENTIAL,
NpHHUMaeMBle 110 YMO/I9aHHIO), HCHONB30OBaMKCh paHee B 6.5.1,
PaccMoTpum nogpoGree nenombaopanue NOC/Ie{0BATENIbHOTO AOCTYNA
npd paboTe ¢ PerHoHaqbHEM HabopoM JaHHHIX. :
Ecan cospanue peruonanbmoro Ha6opa NMPOHSBORMTCA C MOMOMBI
NOCIEN0BATENLHOTO AOCTYNA, TO PeFHOHH, HOMepa KOTODHX 3afaiorcd
B.onuuy KEYFROM, fomxHH sanomssiThess mo BO3PaCTaHHIO HX HOMe-
.poB’(B MPOTHBHOM €lly4ae BOSHHKaeT CUTyamHus KEY). Tecne Cco3naHES
Gaiina k MoMeHTy ero 3aKPHITHS BO BCE €r0 He3aNoJHeHHBE . Perxoss
SaHeceTCA MpUSHaK mycToit samich. ITociefoBaTesbHOE uTeHHE H3 peri:
OHATLHOTO HA00pa RAHHHIX HPOM3BORUTCS, HauMHad- ¢ HyJdeBoi (nnm
nocrenned—g1a BACKWARDS) samici. Omuus KEY B omepatope.
READ He aagaeTcsi, HO MOXeT GbiTh SajaHa omuuss KEYTO (mepemess.
Hasi), KOTOpas NMpHCBaWBaeT YKa3aHHOR. MepPeMeHHO! SHayeHUe TeKymier¢
Homepa peruona. Hanpuwmep, mo onepartopy
READ FILE(H) INTO(V) KEYTO(NUM); ) )
CHMBOJIbHas nepeMennag NUM nonyuaer -snauenme TeKyliero Homepa.
periona upu o6paGoTke (akna H (urenus s nepeMeHHY® V). 2




JlcnpaBlieHne PEernoHalbHBIX HaGOPOB TaKiKe MOXKeT NPOH3BOANUTECH
cnonb3ya nociesoBateabuuil «afin. Hanpumep, no uborpamae, npu-
epenHofl B I 6.5.1, MoxHo o6pa6oTaTh M pernoHaAbHH Ha6op, He
yenasd HHUETO B omepaTopax BBOAa-BHBOAA; JHINb omucanve daina F
oqHO OBITE  JOMOJHEHO arpu6ytom ENVIRONMENT c¢ omuued

0.
szG[QN’AL(I); ¢aiin W gomkKeH pacmosaraThCsi Ha MarHMTHOH JieHTe. -~

ana»meﬂim

6.1. Beogute mo GET LIST ¢ KaXLOH uYeTHO# meppoKapTH Io
g ync/ia W PAcleyaThiBaTh UX MO PUT LIST B 3-M u 4-M cronbuax Ha
granke; BO 2-M-cTonCle meyaTath HOMEpa BBOAHMBIX nepdokapr. Ilo-
cpeAuiie GNAHKA Hal BTOPHM M3 IedaTaeMbix CTOJIGLOB XaTh 3aro/fiOBOK

BUI NEPPOKAPT 4 .

4 OKOHUAHH# BBORA Bacmo/b3oBatbest curyannei ENDFILE (cm. 6.1).
6.2. Ha nepdokaprax ormepdopupoBadb Anst Beoja no GET DATA
1iEKOTOPOE KOJHYECTBO uenoqucqéﬂﬂux 3HaueHnii Maccusa A (1:4, 1:20).
Tpebyetcsi BBECTH 3TH 3HAYCHHS H 3aTeM HameyaTaTh MO PUT DATA
secb MAc€MB, pacrmoiiaras Ha KaXkJo#d cTpouke GraHKa NeyaTH OfHH
cronber matpuunl A. )
6.3, HaneuataTh Tabnuny aHaueHHi sin x, cos x# tg x'c TOWHOCTbIO
§ 3HAKOB MOC/Te 3amsATON AMs x, WaMeHsmomerocs oT 0° fo 45° ¢ maroM
p 1°; TabauLa ZONXKHA HMeThb CHeRYIOMHA BUA:
) 10 20 40 60 80

X | SINX | cosx | TGX

~

6.4. CocTaBHTb NpOLEAYPY AN NEYATH rpaduka LeJOYHCIEHHOH
HeoTpHuaTeabHON (yHkuud f(x), 3HaueHus KOTOpoO# MeHsoTcss oT 0
10 M; aprymentr x MeHseTcd OT a Ao b ¢ wmaroM (b—a)/100.

Ocb abclice HAMPAaBHTb MO CTPOUKE [EUaTH, OCh OPAHHAT—BBEPX

o 6nauky. BenuuuHw a, b, f, M B3aTb B KauecTBe NapaMeTpoB MNpo-
Ueaypo. c. .
6.5. Mmetotcs 3 cuMBOJbHBIC CTPOKH ¢ Aaunamu 7, 13, 17. O6benu-
HATb .MX B OfHY CTPOKY.cC AJauHOi 40, or6pocuB NpeABAapHTE]BHO OT
KaXofi cTpoKH 7O 2 MOCAeAHHX CHMBOJIAa H BCTaBHB BMeECTO HHX 10
3 mpoGena. . . B

6.6. M3 noc/JeoBaTeNbHOrO (aita Mepemucarb 3amucH € ‘AnuHOM
24 6ajita B pervonanbupiil Gaia. Tpu nmepBbix GafTa CYNTAaHHOI 3amHCH

BT B KauecTBe| HOMepPa perHoHa H B PerHoHaIbHBIA HaGop ‘He 3ami-
CHBATD, ’ :



RS

TTABA 7 , : |
HOBBIE l'IOHﬂTHﬂ

N

"B Hacrosimedl riaBe uaJjaraeTcsl psjJi OCHOBHBIX NOHSTHiI PL/1, o

CYTCTBYIOUIHX B ¢>bprpane K TakuM nmousiTHAM mpexje BCero orumm
6ok, CprK-rypbl H CATyalluH.

: 71 . baoku

. 7.1.1. Mpouepypuiii u npocroii 6aoku. ITpouexypa B PL/I, %y
# nognporpamma (¢pyrxuus) B Goprpane, sBsierTcst 60KOM, B TOM CMBHICAE,
_ 9T0 CHCTeMa HMEHOBAHWA BeJHUWH B OfHOH mpouegype (610ke), ocymeer
BJIsieMas C MOMOIbIO ONHCAHAH, HUKAK He 3aBHCHT OT UMeH BEJHUH,
HCTOJIb30BAHHEIX (OMHCAHHKIX) B APYIHX npoueAypax (6mokax). To ecw
'BC/IMUMHBI, HMeIOUMe ORHHAKOBbIE MMEHAa B DAa3HBIX npouenypax (6o
Kax), HHKAaK He CBSI3aHBI JAPYT C JIPYTOM, €Cld He MPHHATH CleLual
Hble MEepBl, HANMpHMep TaKHe, KaK' HCMOJb30BAHHWE BHEIAMX Be/HYHE
(c arpu6yrom EXTERNAL 8 PL/I utn COMMON B ¢oprpane).}
Baoku B PL/1 umeilorcs ABYX BHZOB: mpoumefypuble u TP OCTE.
I poyedyproui Gaox mpepcTasasieT w3 ce6s ApoOLERYPY (nonnporpauuy
nin GyHKnNE0). Baokom sBAseTcs He TOJbKO OGHYHAS BHelIHss Mo
ueayp , HO M BHyTpeHHfs (cM. 5.2.2). -
" Urocmoi 610K uMeeT crefyiomee CTpOeHHe:
npocmoﬁ-dxwlc~ |memxa:]... BEGIN; onucanue..
i onepamop... END- onepamnﬂ’

Ipocthie 6JIOKH B OT/MIHYHEe OT MPOLEAYPHHIX MOIYT GbiTh TOJBEY
BHYTPCHHUMH: OHHM DAacmoJaraloTcss BCerAda BHYTPH HeKOTOpoil Buemued
npoleAypEl H MOTYT HaXORHTBCS TaKKe BHYTPH BHYTPEHHHX npouem
M B JPYTHX NPOCTHIX GJIOKax.

[Tpouenypnele 6MOKH TakkKe MOTYT HaXOAWUTbCS BHYTpH npoc‘rlgﬁ,
610xoB. B Buge BHYTpeHHHX 6JI0KOB (MpOLEAYPHBIX HIH MPOCTHIX) OhopM
JISIOTCS. HEKOTOPBIe He3aBHCHMBIE YaCTH alTOPHTMA, HCHIOAL3yeMble TONBE
B OJIHOM H3 MOAyJied, M B 'TOM Clydae, KOTZA:OHH_ CJMIIKOM Majll ¥
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o6 A8 TOTO, 9TOOH WX HMENO CMBICH BBIAEJIHTI:’ B OTAJIbHEIE BHEII-
‘:Iﬂe npoueAypet. o A

B oTJIHUHE OT MPOLEXYPHOTO 6JI0KA, BHITIOJIHEHHE ONIEPATOPOB KOTOPOro
“oyyaBOll"TC” no -oneparopy CALL, npocroft 610K HauMHaeT BHINOJ-
gatbcd B TOT MOMEHT, KOTJa 3aKOHYHJIOCH BHINOJIHEHHE HeNOCPeACTBEHHO
1 ¢AWECTBYIOLIET0 onepaTopa (nan mpocroro 6/0Ka), a TaKKe B TOM
caydae, Koraa GBI OCYIIeCTBIEH NepeXof Ha MeTKy 6A0Ka 1o omnepa-
10pY GO TO. OrMmeruM, 4yTO, B OTJIHYHE OT NPOCTHIX GJOKOB, BHYTPEH-
qie TPOUCAYPHEIE 6/710Ku, ecJH OHH DAClOJIOXKeHbl 'CPefd ONepaTtopos
gpoteAy PH! (utro gomyckaercss B PL/1, xoTs u He peKOoMeHAyercsi) mocJe-
[0BATENbHO HE BLITOTHSIOTCA, a MPOCTO o6xoxsatcs. Brixoa H3 mpocroro
gioka TMPOHCXOJHT MOC/E BHIMOJHEHHS OmMeparopa END, ‘orpannuunBaio-
ﬁleFO 670K, HJIH (4TO OGBIYHO He peKOMeHAyeTcs) moonepatopy GO TO,
sHMOHSTIOWEMY NIepeXof Ha MeTKy, PaclioJioXKEeHHYIO BHe IaHHOTO GJIOKa.

7.1.2. Tno6anbubie Beamumusl. Ecanm Bo BHemrnue 6JI0KM (B mpole-
jypbl) 3HAUEHHS BEJIHUHH U3 JPYTHX GJIOKOB MOTYT Iepe/iaBarhCs TOMbKO
¢ IOMOIIbIO alnapara napamerpoB-aprymenTos win Bemnnx (EXTERNAL)
fepeMEHHBIX, TO AJIs Nepefaud BeJHYHH BO BHYTPeHHHe GJOKH HCNIOJb-
syioTcsl H TJI0GaNbHble HMEHa." .

[106046H5MU HASHIBAIOTCS HMEHA, HCIOb3yeMble B HEKOTOPOM GJI0Ke,
O OMHCAHHBIE HE B HeM, a B okafimusiiouieM GJIOKe.

PaccMOTPHM CJleAlyiomuil npuMep, (CIpaBa yKasaHH 06/1acTH felicTBHSA
HMeH, HCNIOJIb3yeMbIX B TpHMepe): '

P A AN DLUL KB
P: PROCEDURE;

DEGLARE (A, D) FIXED;
L: A=1; D=2;
B: BEGIN; v
DECLARE A FIXED;
A=D;D=3; . § ‘
K: PUT LIST(A, D); /% 2;3 %/
GO TO L;

L: END B; : !
"PUT LIST(A,D); /* 1;3 %/ :
END p; - -

*  TlpocTo#i 640K B BxoguT B mpoueAypHuIir 610K P, KoTophilt MOXeT
OHTb waM BHYTPeHHHM HJH puelHuM. TlepeMeHHHe A, OmHcCaHHbIE B 6710~
kKax P y B, sBASIOTCH pasHHIMH [€pEMEHHBIMH, JOKalH30BaHHEIMH]KaX-
Aast B cBoeM 6l0Ke, ¥ H3MEHEHHE ORHOH M3 HHX Ha 3HaueHHe Apyro#
HiKag e pauser. IlepemenHas D, omucannas B Gnoke P, u mepemeH-
Hag D, pcrpeuaiowasicss B 610Ke B 1 'He onucaHHag B HeM, 3TO OJHA
U Ta xe mepeMeHHas, H W3MEHeHHe ee 3HAUEHHS B ONHOM H3 610KOB
NoBnusgeT Ha ee BennunHy B Apyrom. Ilo omepaTopy neyaTtd, pacmo.o-
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KeHHOMY B Gnoke P, Gyger HamewaTano 1 u 3; ToT e °"‘|;i'q
neyats B Gioke B Brgaer 2 u 3. Ilepemennas D seasetca JOKany,
Ansi 610ka B H r106anbHOM MO OTHOIEHHIO K GIOKY B. 3xa

!
" IIoGanbHo#l nmepemennofi D nepepaercs us 6noka P B 6ok B (u oﬁﬁa%

ITepexog mo omepatopy GO TO 6ygeT ocyuecTBieH Ha JIOKay,
MeTky L B Gnoxe B; Ho ecau 6u MeTKa L B Giioke B-orcyrers
TO nepexoj Mpousowea 6b Ha TrI06anBuYIO METKY B 6/10Ke P (o'
CUMTAeTCS ONMCAHHOH B TOM GOKe, Te OHa MeTHT KaKOH-1HGo o
T0p). Bxon B 610Kk B Ha MeTky K mo omepatopy GO TO K, pa
HeHHOMy B 6nOKe P, HeBO3MOXeH, TaK Kak MeTKa K B 6ioke 'p;u
H3BecTHa (OHa JOKanu3oBaHa B 6aoke B). ITo Tem HKe TMpaBuiam,
W METKK, JIOKANH3YITCS 1 #meHa mpouexyp (poab GO TO mpy 10y
urpaet onepatrop CALL). - E

Hcnonb3oBaHHe INI0GaNbHBIX HMeH TO3BOJSiET BBECTH B PaboTy gy,
CHBBI C NEpeMEeHHBIMH IDAHHIAMH HJH CTPOKH C NepeMeHHOM («perya;.
pyemoiiy) miuHO¥; B GopTpaHe NepeMeHHbIE IPAHHIIHI MACCHBOB BO3MOXuy
TOIBKO B TOM Clydae, KOTAa STH MACCHBHL H MX TDaHHMIBI ABlony
¢opmanbupiMH napameTpaMy (B ¢opTpane 77 HeT TaKOTO orpaaneﬁ;iﬁ)'

Npumenp. 5

Q: PROCEDURE; ~
DECLARE (N, M) FIXED; :
GET LIST(N, M); ' :

D: BEGIN; o R :
DECLARE A(— N:N) FIXED,
B(0:N, 0:N) FLOAT, .
C CHAR@#M+1); ~

END D;

e

\

BOGT - | o

Bue 61oka D mpousBoguTcA omucaHue BeaHuHH N u M, a rakie
BROA_(HJH, MOXET 6HITb, KaKoe-1H6O BHIUNMCIEHHE MX 3Hauenwi). [Tepal
BHITIONHEHHeM 6710Ka D MPOMCXOAHT pasMelleHHe B NMaMSATH OMMCARAHS
B HEM BeJHYMH. DTO pasMelleHHe NMPOU3BOAHTICH B COOTBETCTBHH €O 3b¥
YeHUsIMH TiepeMeHHHIX M u. N, mepefaHHBIX -B KauecTBe moéaabﬁlﬂl
BelMuMH #3 G610ka Q B 610k D. Ecan 6n oneparoper BEGIN u END
6roka D oTtcyTcTBOBaNM, TO pasmewenue BennunH A, B, C («pninoms®
HUE€» oMepaTopa OMHCAHHS) MPOHUCXOAWJIO GBI B CaMOM Hauaje BHINOAEE
HUs 610Ka Q, To ecTb Ao BBOXa 3HaueHnit N u M mo onepatopy GET,
W NpHBeNO 6bl K omubKe. - . o :

Ectu B npouenype Q umeercs ewe 610K . (Bue 610ka D), To onn¢dE
Hble B HeM MepeMeHHble GYyAYT Paclojiararbcs B NaMsiTH Ha MecTe, OCBY
GoAuBILeMCS MOC/Te OKOHYaHUs paboTh 61oKa D (Ha Mecre nepeMelllg’
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B, C). Takum oOpasoM, GrouHass CTPyKTypa CHOCOGCTBYeT 3KOHO-
’";H onepaTHBHOH MaMsTH.
3amedaHue. Omucanve umenw Bxoga (cM. 5.2) mas BHyTpeHHePI
oueAYPH ROMIKHO- PACo/iaraThcst B TOM ke 6710Ke, TAe PachosioXKeHa
, cama npoueaypa. Takum oGpasom cregyiouiee pacroJioxeHHe ONepaTo-
p ABIAETCA OMMGOUHBIM (kBagpaTHEIE’ CKOGKH U306paXaIOT oxanwlmo-
e 610KH): N

DECLARE PROCEDURE DECLARE
CALL CALL PROCEDURE
PROCEDURE | DECLARE - “| CALL °

B nocxeaHeM ciayvae omHOKa COCTOHT B TOM, 4YTO BbISHBaeMaSI.HO

onepatopy CALL npoueaypa HenssecTHa BO BHeliHeM GiIoKe.

7.1.3. ATpuGyTH namsTH, TOT cNoco6 pa3MeleH:si BeTHUHH B AMATH,
goTOpblil OBLT TONBKO YTO MCMOMb3OBAH B ONMHCAHAS MACCHBOB C Mepe-
yeHHBIMH TDAHULIAMH, HA3BIBAETCS ABMOMAMUYECKUM; OH XapaK TepHayeTCs
arpubyreM AUTOMATIC, npuHuMaeMbIM N0 yMOJM4YaHMIO, ABTOMATH-
gecKHe BEJIHMYHHH PasMElaloTCs B NMaMATH BCerda B TOT MOMEHT, KOTAa
jauHHA€T BHIMOJHATbCS GJOK, B KOTOPOM OHH OMNHCAHbI; NaMsiTh, 3aHs-
121 3THMH BEIHYHHAMH, OCBOGOXKIAeTCs 1O OKOHYAHHH BBIMOJHEHWS
Gl0Ka, 1l 'SHAYeHHs BEJHYHH CTAHOBATCS HeONMpefeNeHHBIMH.

.Jlpyrue criocoObl pasMelieHUs BEIHUHH B NMAMATH XapaKTepPH3YIOTCS
apubyramn STATIC, CONTROLLED, BASED.

Cmamudeckue BeMWHH DPa3MEMAIOTCS B NaMsiTH OAHH pas 10 Ha-
uala BHUTONHeHMS BCe#H NPOTPaMMB H He YHHUTOXKAIOTCS MPH BBIXOfE
#3 610Ka (MX 3HAYEHHS COXDaHAIOTCS A0 CJAEAYIOUEro BXOAa B 6JIOK).

Cratnyeckre BeNMYMHBI AHANOTMYHBL OGWHM BeluuyuHaMm GopTpaHa, HO

CYWECTBEH HBIM . OTJIHYHEM . SIBJSICTCA TO, 4TO, €U HE MPHHATH CNelLualb-
e MCPBI, CTATHYECKHE BEJHYMHBI JIOKAIM3YIOTCA, TO €CTb H3BECTHMBI
T01bKo B TOM GJIOKe, Tle OHH ONHCAHBI.

O6mpe Besmuunbl opTpaHa Gonee MOXOXKH HAa BHEUIHHE BEJHUHHHL

PL/L (cM. 4.4), KoTOpble MOTYT GHIThb M3BECTHH HE B OJHOM TOJMBKO .

6~"10K(3, a B HeCKOJAbKHX. BHelUIHUM BesnunHaM ‘Bcerna TNIPUIMTUCEIBAETCA

apuéyr STATIC, To ecTh .OHH pasMelaloTCs B NMaMATH A0 BBIIOJHe- .

Hig npOl‘paMMH Hs 91‘01‘0 B YaCcTHOCTH, CJaefyeT, 4YTO BHELIHHE CTaTH-

%CKHe MaccHBH WM CTPOKH B KAaueCTBE IDAHHL M. AIHH MOLYT HMETb

TOIbKO KOHCTAaHTHI (Wenble AECATHUHEIE YHC/IA). )
Ins yAcHeHRd pasnuyuit MpH MCMONBL3OBAHHM aBTOMATHYECKHX, CTa-
THYCCKHX 1 BHEWIHWUX BEJHUUH paCccMOTPHM cnenyloumﬁ npuMep:

PRIM: PROCEDURE;
DECLARE Z EXTERNAL FLOAT INITIAL(O),
U STATIC FLOAT INITIAL(0);
Z=2Z+41; U=U+1; PUT LIST(Z; U);
CALL TWO; PUT LIST(Z, U);
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END PRIM;

TWO: PROCEDURE;

DECLARE Z EXTERNAL FLOAT INITIAL(0),
U FLOAT INITIAL(0); BN
Z=Z-+1; U=U—|—l; PUT LIST(Z, U);

END TWO;

Mpu nepsom ofpamennd X mnpouegype PRIM 6y)xy'r Hanleya
clepyomue napsl sHaveHuii mepemennnix Z m Ui 1u 1,21 1,2y l'
npu BTOpoM ofpamenun—3 u 2, 4 u 1, 4 u 2; npu TpeTbeM—s n3’
6 u 1, 6 u3ur A Buewnas nepemeHHas Z HapallMBaeT CBoe gy,
yenue B obeux mnpouegypax PRIM u TWO, u ee 3HaueHHe YBelhyy,
Baetcss Ao 6. Crathueckas mnepemennas U B mpoueRype PRIM nogy,
KaX{Ioro BHIXOXa W3 NpOlLefypbl COXpaHsSeT CBOe 3HauYeHHE H CTAHOBHfg
paBHoft 3. An’romamqecxda [nepemennass U B mpouexype TWO nocy,
KaXJOTo BHIXOfa M3 Hee TepsieT CEOe 3HAUeHHe M NPH BXOXE KaXguj
pas CTaHOBHTCA .paBHOH HYJIO B COOTBeTCTBMM C aTpubyrom INITIAL,

Atpubyt INITIAL pns nepemennoil Z Moxer 6HTb YO6paH B OXHOM g3
npouefyp, TaK KaK MHHIHANH3aLHs CTATHYECKHX M BHELIHHX TepeMes.
HHX IPOH3BOJHTCA JHUIb OJUH pas Mepef HaYaJoM BHIONHEHHS Beek
NpOTpPaMMHL. *
Pasmemenue B mamsth ynpasssemsx (CONTROLLED) nepemesnux\
npoussoautrcs no oneparopam ALLOCATE FREE, 3a5aBaeMBIM T0/1b30-
BaTelleM B HYXHBIX MeCTax mnporpammsl.-Ilo mepsomy omepaTopy ocy-
WeCTBASETCH pasMellenne YIpaBASIeMbIX NEPeMEHHHIX, 1O BTOPOMY oOm
paropy —HX yHHUTOXeHWe. YTUpapiaseMbe NepeMeHHbie YROGHO HCroab:
30BaTh A1 PaGOTH C MACCHBAMH, WMEIOU[HMH MepeMeHHble IPAHHLbL, Bl
Co CTPOKaMH, KOTOpEIE HMEIOT IepeMeHHYIO JJIHHY; IMoGalbHHE Mepe
MeHHHe NpH 3TOM He HcmoabayioTcs (cp. ¢ 7.1.2).
ITpumep. .
Q: BEGIN;,
DECLARE (M, N) FIXED,
A(—N:N) FIXED CONTROLLED,
B(0:N,0:N) FLOAT CONTROLLED,
. C CHAR(2#*M+1) CONTROLLED;
GET LIST(N, M);
ALLOCATE A,C;

........

FREE A;
Ai:.L.O.CAT.E.B. . \
'F.RI::E. B,C , \
IEERREEY
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pasmeineHue mMaccusoB A, B u ctpoku C nponssogutcs He B Hauase
gioKa, @ B MOMEHTH, sajaHHHe NMPOFPAMMHCTOM, H YK B TO BpeMs,
4ol M u N nonyuunu Heo6xoAuMble 3HadeHHsi. OcBOGOXKAEHHE NAMSITH

oH3BOAUTCS TIO XOAY BHIMONHEHHS G/IOKA, YTO K' TOMY Xe MO3BOJfACT
gkOHOMHTb  TIaMATD, HeOOXOLUMYIO ANsi BBUIONHEHHS JaHHOro G6J0Ka
janipHMep, MaccHs B GyZReT wacTHYHO pa3MelleH CHCTeMOH Ha NMaMsTH,
oc'Boﬁox{}IeHHOﬁ ot MaccuBa A). Ecau onepatop FREE He 3aman, ToO
(cB060XKACHHE TAMSATH, KaK M IS CTATHYECKHX TIEDEMEHHBIX, MPOHM3BO-
4rcs 10 OKOHUHHU BLITOJHEHHS BCedl MPOTPaMMBl, a He pacCMaTpuBae-
yoro 010K,

B onepatope ALLOCATE y HMeH KOHTPONHDYEMBIX BEHUHH MOXKHO
4oAdTb U APYrHe TPaHMUHBIE Maphl (WIH JPYTYHO IJIMHY), YeM B OHHCa-
juH; MOXHO 3a7aTh M aTpPUGYT INITIAL, nHampumep:

ALLCCATE A(—l()‘: 10) INITI'ALQ(21)99999),C(L); ‘

pasvelieHHe GyleT TNPOH3BEAECHO B 'COOTBETCTBHH C 33/IAHHBIMH 3Have-
juMH TPaHHYHBIX Map W AMHHH (L XO/MXHO GHITH BLIYHCIEHO WM BBE-
jeHO 0 BBHIMONHEHHS] STOTO OMeparopa).

dopMHL - -
onepamop-pasmewjerius ~ ALLOCATE . )

. {um-nepeueunoii[pasuepnocmb][6/1una][uuuuua4u3auuﬂ]},..;
onepamop-0c8060adenus ~ FREE ums-nepemennod,..;

3ameuanwue. [IoBTopHOe pasMelleHHe TOH ¥Ke BEJUUHHHI 1O Ofe-
patopy ALLCCATE (1o ce ynuutoxkenust mo onepatopy FREE) mpo-
f3UTaeT ee CTapoe 3HaYeHHe B MarasHH («CTeK») M JeJiaeT ero HeoCTyM-
UM JO TexX Nop, MOKa HOBOe 3HaueHHe ITOM BeJHUHHH (KOTODAs MOKET
6HTb HCTONb30BAaHA B NpOrpaMMe OGHIYHEIM 0GpasoM) He GyAeT yHHUTO-
xero no FREE. ITogpo6Ho 3TOT BONMpOC 8Jech He paccMaTpHBaeTcs.

PacrionokeHne 6a3uposannol nepemenHol (B MaMATH ONpefeNseTCs
e 6230 fi—nepeMeHHON TuNa yxasameab. WMsa cBssamHoro ¢ 6asupo-
BaHHOH NepeMeHHOM yKasaTeAsl 3ajaeTcsl [MPH OMNHCAHUWH [epeMeHHO,
Hanpumep: . .

DECLARE U FLOAT BASED(P),
V(10) CHAR(6) BASED(Q);

3nech P u Q —yKasaTenn; OHH MOTYT GbITh OMHCAHBI 1 SBHO C IOMOIULBIO
atpu6yra POINTER, Hanmpumep:
DECLARE (P, Q) POINTER;-
BasupoBannbie nepeMenebie He MOryT mMerh atpubyros INITIAL,
VARYING n EXTERNAL, a Takxe nepeMeHHbIX TPaHHYHEIX Map u\ue;}c-
MEHHLIX gMMH A/1S CTPOUHBIX BeJIHYHH.

PasMemente 6asupOBaHHBIX NEPeMEHHHIX MOXKET MPOH3BOXHTHCH Pas-
THYHEIMH cnoco6aMH, ORHHM U3 KOTOPHX SBJASETCS HCMOJb3OBaHUE
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/epa'ropa A.LLOCATE, Hampumep: - o ) ' RN
ALLOCATE U, V; ! KR

(B ormuune ot ympasasembix TIepeMeHHbIX (cM. BHIWE), 6a3HPOBaRyy:.
NepeMeHHble NpPH pa3MelleHHH He MOTYT CHaGKATbCH HOBBIMM éTp :
Tamu.) Tlocre pasmemenns Gaskposanmof NepeMEeHHOH ee yka
TONyHaer sHaueHKe, paBHOe HAYANBHOMY afgpecy OCHOBHOM (omeparugy,
NaMATH, TAE HAXORUTCA 3Ta NepeMeHHas. B Hamem C1y4ae yKasaren,
P u Q nonyuar snavenus mawanbumx agpeco BeauuuH UuV p Namsiyy,
3nauennst ykasatemell MoKHO CpaBHIBATL MeXZy cO6OH mo
UMM = HIW 1=, a TakKe MPHCBAHBATH JPYruM yKasateasm, -
- Jpyrum cnocoﬁqM pasmemenuss 6a3upoOBaHHO TIepEMEHHOH B/ serey
TMPECBAUBAHHE €€ yKa3aTeNll0 HEKOTOPOro snauenus. Yacto NDH Taggy
TIPHCBAHBAHHA HCTIONB3YeTCSl BCTPOEHHAs ¢ysruus ADDR, KOTopag
ONpeje/IsieT ajpec pacloOOXKEHHs B TaMATH - 33RaHHOTO  apTyMenyy,
Hanpumep, no oneparopy N . B B
Q=ADDR(X); . ’ . .

TIPOM3BORUTCS ONpeJe/eHie HAYAJIbHQTO ajpeca ‘PasMerieHHO yKe Bexy.
YdHH X, TNIpucBaHBaHUE €r0 yKasaTeiio Q H BMecTe ¢ NOC/IEAHUM — pas.

Memenne MaccuBa V B NMaMsiTH, HauMHAs ¢ 3ajaHHOTO ajipeca (npuuag
Jexamero X).

B

Hcnoabsosanue 6asupopanubix NepeMeHHbIX Mo3BoMseT coBMenmary
B MaMATH NepeMeHible pasnuuHbIX Thnos. Hampumep, gis OTHCaHHA,
DECLARE A(5, 10) BIT(48); o

no omeparopy )
Q=ADDR(A, I)); U

e

MaccHB V pasMecTTcs B mamsiTd TaK, 4T0 GYAET HAOKEH Ha 4-10 CTPOKY.
4BTOMATHYECKH Da3sMEleHHOH paHee GUTOBOI] MaTpuubl A. Hcnoabsys

STY CTPOKY MaTpHubl, Hajl MaccuBoM V MOMKHO TIPOU3BOAHTL GHTOBHE
onepaiHi. - '

yHH'-lTO}KaIOTCﬁ' 6a3supoBaHHEIE NepeMeHHbIE MO oneparopy FREE,
OIHCaHHOMY panee.

K 6asupoBanHmM mepemeHHBIM npu6eraioT MpPu: COCTaBAEHHH npg-

TPaMMBEI 43 MORYMell, HANHCAHHHIX HA PASHBIX A3BIKAX (CM. Mpuaoxe -
HHe). :

7.1.4. HesBHoe onucamme u npasumo ymonuaknus. [Tomumo sBHOFO
OMHCAHNS BeMHYHH, MPOIIBORNMOrO MO oneparopy DECLARE, s PL/l
AONYCKaeTCst W HedABHOE ONKMCAHKe (KOTODOE HE HMEEeT OTHOLICHHS K HefE .
" HOMY omicaudio no omepatopy IMPLICIT B dopTpane). Ilpu HesiBHOM
OTMHCAHHH TNPHHAANEXKHOCTL HMEHU K KaKoMy-1u60 BuRy Bemuunn PL/1
YCTaHABIHBACTCH TPAHCASTOPOM MO KOHTEKCTY, B_KOTOPOM Bcrpeuaerch
HE omucannoe saBHO uMa. Hampumep, ecn Heonucannoe HMs BCTPeTHOCH
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ﬁocne kmouesoro cmosa CALL, Te oHO cuuTaeTcss umenem npouegypa-
[0ATPOTPaMMBL. Ec/H MMSt BCTPETHJIOCH B BHIPAXEHWH W 33 HuM cpasy
credyeT OTKpHIBAlOmasics Kpyrias CKOG6Ka, TO TaKOe HMA cuuTaeTcs
jveneM BHEWIHEH MNpOUeAYPH-QYHKUHH (CO  CIHCKOM apTyMeHTOB),
g He HMEHEM MaccuBa (CO CNHCKOM HHJEKCOB). VIMs, BeTpewaroweecs
 onepaTopax B TOM MecTe, e JOJKHO HAXOZHTbes WMs dafina, cuu-
raeTcsi HMeHeM ¢afina. - HyxHO, 0fHAKO, OTMETHTb, YTO WM, pacno-
joXeHHOE Tocte Kiloyeporo caosa GO TO, HesiBHO, KaK MeTKa WiH
yeTouHad TlepeMeHHasl, He ONMHCBIBAaeTCH M CuMTaeTcsl owwubKoi. Hamowm-
j#M, UTO METKa CYHTAaeTCsl ONMMCAHHOH SBHO B ToM 6oke, rjie oHa
BCTPETHAIACh B KayecTBe NpeuKca Kakoro-nuGo omepaTopa; TO e clipa-
pefMHBO H QIS MMeHH Gnoka (mpumucanHoro Kk BEGIN). Hwms, setpe-
galoeecss B BLIPAXKEHHU K B JIEBOH 4acTH OmepaTopa npHCBauBaHHS -
c4HTaeTCA CKANSAPHON nepeMennoil. CKaSPHBIMH NepeMeHHEIMH, npuyeM,
OMHCAHHBIMH 1 BHO, BCeTAa CUHTAIOTCA NapaMeTPH NpOueRypH (W Te,
A1 KOTOPHIX SIBHOE ONHMCAaHHE OTCYTCTBYeT). HesiBHO OmiicaHHBle HMeHa
ppolleAYP CUUTAIOTCH BHelHMH U cTaTHueckumMu (EXTERNAL u STATIC),
#MeHa TNEPEMEHHBIX —BHYTPeHHWMU H apTomatnueckuMun (INTERNAL
1 AUTOMATIC), daiinos— sHemuumy. -

Jpyrse aTpuGyThl BeqHUHHAM (NEPEMEHHBIM H (yHKuHAM), omHcaH-
HNM HeBHO, MDWIHCHIBAIOTCA MO MDABUIAM YMOMYAHHS, aHAJOTHYHBIM
TeM, KOTOpbleé MNpHUAATH B ¢Qoprpané. Ecau nepBoil 6yksoit HesipHO
OMHCAHHOTO MMeHH siBasieTcs ogHa u3 6yxs I, J, K, L, M, N, 1o penn-
4HHa TIOJy4YaeT aTpPUOYTH -

REAL FIXED BINARY(I5, 0);
B MPOTHBHOM cny;lae BeJHYHHe npum:cmgalo'rca‘aipmy‘m
REAL FLOAT DECIMAL(6); -

Meonyueie (BINARY) gauubie omuchiBaiotes B 8.1.2.

Ecru ums Bennunib mpucyTcTayer B onepatope DECLARE, no ans
Hero He ykasaHbl HUK aKH e aTpHOYTH, TO B 9TOM cnyliae aTpubyTH
TaKoll BeHYHMHE MPHNHCHBAIOTCH N0 cOPMHPOBAHHOMY TONBKO UTO npa-

Bany.- Ecau npH sIBHOM OMNHCaHWH yKas3aHbl He BCe, a JMWb HEKOTOphIE

aTPUGYTHI, TO HejOCTAlOmIKE BrIGupatotest us REAL, DECIMAL, FLOAT,
a ne ui3 COMPLEX, BINARY, FIXED. ’

Ecau npu sBHOM omucanuM aTpubyT TOUHOCTH He 3agaH, TO B
EC 3BM on {BriGHpaeTcss W3 cregylomei Ta6auuB, B KOTOpOJi MpHBe-
AeHLl B MaKcHManbHBIE 3HAYEHHUSI, JOTYCTHMBle A/Isi aTPHGYTA TOYHOCTH.

N0 YMOYaHHIO MakcHmyM (h)
FIXED DECIMAL (5,00 (15,9) ;
FIXED BINARY (15,0) (3l,) [~ 128<q<127
FLOAT DECIMAL 6) (16)
FLOAT BINARY 210 (53)

11



Hanpumep, onucanue

DECLARE MOVE, CORE(15), IR FIXED, B FLOAT, -
OTR COMPLEX, KOR DECIMAL, .
DIG ENTRY(FIXED) RETURNS(BINARY); AN

nojpasymeBaet ciaejyloiHe anHGyTbI JA151 ONMMCAHHBIX BHO nepemeumx:: '
MOVE —REAL FIXED BINARY(15),
CORE — (15) REAL FLOAT DECIMAL(S),
IR —REAL FIXED DECIMAL(S),
B —REAL FLOAT DECIMAL(S),
OTR -—COMPLEX FLOAT DECIMAL(6),
'KOR —REAL DECIMAL FLOAT (6),
DIG —ENTRY(REAL FIXED DECIMAL()) C
RETURNS(REAL BINARY FLOAT(j

B nocnegHeM ciyuae OMMCHLIBAETCS MMs MPOLEAYPbi-PYHKIHH C Oy
napaMmeTpoM. y o .

HanoMusM, 4To ONMMcaHHe BXOAA OCYLIECTBISETCS ABYMs aTPHGyTauy
(ENTRY u RETURNS), Kaxgulil H3 KOTOPBIX, KAK OKa3bIBAETCH, MOXKer
orcytcteoBath. B aTpu6yTe ENTRY xapakTepusylorcss HeoGXOXHMue
aTpuGyTH AN apryMeHTOB (mapaMmeTpoB), a B aTpuGyTe RETURNS
YKa3HBalOTCA aTpUOyThl AJIS 3HauEHHs (QYHKUHMH. N "

Atpu6yr ENTRY npu omucaHHH- MOXeT GEITb onyuieH TOJIBKO B ToM
ciayyae, eciu MpH BCeX o6pameHdsX K npollefype U3 AAaHHOTO 671082
aTpu6yThl BceX 3aJaHHHIX apTyMeHTOB B TOYHOCTH COBMAJAKOT C atpr
GyTaMu COOTBETCTBYIONMX MapaMeTPOB (OMHCAHHBIX BHYTPH BHI3HIBAEMO}
npolefyphl); B MPOTHBHOM cayuge GyAeT MPOHCXOLATH OIHGOUHASA Mepe:
Jaya TeX aprymMeHTOoB, aTpHOYThL KOTOPHIX He YAOBJIETBOPSAIOT yKasak:
HoMy TpeGopanuio. Hamnpumep, €ClM OMyCTHTb ONHCaHHE dyukuuu DIG,

- TO apryMeHTH MpH BceX ofpaileHusX K (QYHKIHH ROMMKHBEL HMETb arph

6ytst FIXED DECIMAL(5). Takoe TpeGoBanue, B 4aCTHOCTH, IIPHBORHT
K TOMy, 4YTO 4acTO OKa3HBaeTCs NPAKTHYECKH HEBO3MOKHBIM HCIONb(:
BaTb KOHCTAHThl B KayecTBE apryMeHTOB, HalpuMep NPHXORUTCS san
BaTb HX B JBOHUHOH cucTeMe (B HaleM Cjayyae aprymMeHT Aif DIG
npuuvioch OB BCerja 3ajgaBaTb NATbHIO ziecmuqﬂbmx uudpamu).
3ameuanue. Moxuo onycTath He Becb arpu6yT ENTRY, aauimh
HEKOTOpHe M3 COBOKyMHOCTeli aTpuGyTOB, OTHOCSUIMXCH K OXHOMY vl
HECKONbKHM TapamMeTpaM; 3alsiThle NPH 3TOM OTMedaioT Tpo nyeHHH®

" COBOKYIIHOCTH aTpuGyTOB ANsi COOTBETCTBYIOUHX [apameTpos. Tlpuvep

takoro poga atpubyTa ENTRY MOXHO HafATH BO BBe/ICHHH.

Ecnu onyumeH artpubyT RETURNS, T0 atpubyTH A BO3Bpamies
Horo sHauenns QYHKuMM, Kak H B ¢opTpaHe, yCTaHaB/IHBAlOTCA IO np#
BHJIaM yMonuaHusi (N0 mepBoil 6yKBe HMEHH (yHKUMH). o

O@nacn;lo JeicTBHSI ANS BeJIMYMH, ONHCAHHBIX HesIBHO, BT
caMuifi BHelIHWH GNOK, -COJEpPXamMil Takoe onucaHne (MCKaI043a% T

112




I

roKd, TAE STO e MM ONHCAHO SBHO). HanomuuM, uto A1s AABHO

oNHCAHHBIX BENHUHH 06MacTblo JeHiCTBHS ABNAETCS CAMBIfi BHYTDEHRHH

gn0K, OXBATHIBAIOUWHKII ONEPaTOP ABHOTO OMHCHHS: BeTHUHHBL.
PaccMOTPHM cllefyIOlHe ABa NPOUERYPHHX G10Ka:

P: PROCEDURE; Q: PROCEDURE;

------- e s o o s e o

B: BEGIN; - C: BEGIN;
DECLARE I e
1+1 I=141;
END B; END C;
I=1—1; I=1—1;
END P; ° END Q;

B npouenype P umeercs pBe nepemenuse I, JokasinsoBanHBHE
p cBonx 6aokax. B mpouenype Q uMeeTcs opHa nepemennas I, omucan-
gat HeiBHO B 0OouX GJoKEX H uMelomas {csoeft obaacTbio zeficTBHS
cambii BHEWIHHA 610K — mponeRypy Q; wuamenenne I B ofuoM Gioke
IPHBOZHT K ee H3MeHEeHHIO B zipyrom. Takum o6pasoM, MOXHO 3aMe-
™Th, YTO NPH HaJHYMH BHYTPEHHHX GJOKOB SIBHOE OMHCaHWe, B KOTO-
T0pOM MOJHOCTBIO OTCYTCTBYIOT BCe aTpPHOYTH BeJHUHHH, CYLIECTBEHHO
orIHyaeTcss Mo cBoeMy 3pdbeKTy OT HeIBHOrO ONMHMCAHUS STOM BENHUYHHH.

HesiBHOe onucaHHe BeJHUHH Pe3KO OCYXKJaeTCS COBPEMEHHON Me-
TORUKOH NpPOrpaMMHPOBAaHHST; He pexouennye'rcn H GeCKOHTPOJbHOE
HCMO/b3OBAHHE MPABHI YMONYAHH.

Ry

7.2. CTpykTypHl

7.2.1. Onucamme crpykryp. Cmpykmgpa sBiasieTcsi OOBeNUHEHHeM
JAHHBIX pas/AUYHHIX THOOB M DAasiHYHLIM 06pasoM OpPraHU3OBaHHHIX.
CTpykTypa MoxeT 0GbefuHATH apH(METHUECKHe AAHHHE CO CTPOUHHIMH,
CKalsgpHble BEJIHYMHH C MACCHBaMH ¥ JPYTHMH CTPYKTYpaMH— nod-
cmpykmypamu. HaGop BeinunH, COCTaBASAIOMHX CTPYKTYPY, yxasunaer- :
¢4 Npu ee omucaHHH, HaRpPHUMEp:

DECLARE 1 W, 2 N CHARACTER(30),
' 2 D(12) BIT(8),
2 P FIXED,
2 M(15, 10) FLOAT;

Crpykrypa, umeomast Mt W, COCTOHT H3 JBYX CRaASAPHHX BeJH-
H N u P, cTpounoft u apudMeTnueckoft, W 1ByX MaccusoB D u M,
ORHomepHOTO M gBYMEpHOTO. . .

Hcnonbsosanne cTpykTyp B TpOrpaMMe MOSBOJISIET B SABUCHMOCTH -
OT HeOGXOZUMOCTH OCYWIECTBASTb OMEPALMH LENHKOM Haji CTPYKTYpaMu
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(manpumep, onmepanmuH NPHUCBaHBaHHA, BBOAA-BHIBOZA) WJIH Hayg °Tltem,.. |
HBIMH KX 3/JeMEHTaMH, YUYHTHIBAsl THNbI 37eMEHTOB. o

DnemeHTaAMH CTPYKTYP MOTYT ObiTb H Apyrue CTPYKTYpw, “I{ﬁi
npuMep: .

DECLARE 1V, 2 F CHARACTER(IS),
. 2 T, 3 N CHAR(30),
3 D(10) BIT(®),
2'S, 3 P FIXED(?),
3 M(15, 10) FLOAT;

CtpykTypa V COREpKHT ckanApuyio Benuunny F p pme nogc-rpy:
Typbl; cTpykTypa T  COAepKHT ckansap N u maccuB D, a cTpykrypaS—
ckansp P u maccus-M. g

Llensle uuc/1a Mepef HMEHAMH CTPYKTYD H COCTABJSIOMHX HX 3;5 .
MEHTOB Ha3bIBAIOTCS YPOSHAMU; C HX NIOMOILBIO 324a€TCS CTPOCHHE CTpyk.
TYPHI, TO ecTh MOAYHHEHHOCTb COCTABJSIOUHX ee 5JeMEeHTOB. Ctpykryp,
BCera HMeeT YpOBeHb l; COCTaBASIOWIMM €  5/eMEHTaM, Kak MpaBkgo, i
NPUMHCHIBAETCS YPOBEHb 2; €C/M ORMH W3 SJEMEHTOB SABIAETCS ‘o
CTPYKTYpO#, TO BXOAslHe B Hee SJeMEHTH OGHIYHO NMOJYYaloT YPOBels -
Ha e[IMHHIlY GOMbllle, YeM YPOBEHb MOACTPYKTYPHL.

B PL/l umeeTcsi BO3MOXHOCTb OPraHH30BaTh MAacCHB, s.nemen'ralm
KOTOpOro SIBJISIIOTCS CTPYKTYPHI o;mnaxonoro CTpOeHHs, HampHuMep;

DECLARE 1 WM(©0:9), 2 N CHAR(30),
2 D(12) BIT(),
2 P FIXED;

Beanunna WM apasiercss maccusom cmpykmyp, Ha 4TO yKasHiBaer
aTpulyT PasMEepHOCTH, IPUNHCAHHBIA K O6BbSABICHHOMY UMEHH CTPYKTYPH.

WHunuanusauus CTPYKTYp HJIM MAacCHBOB CTPYKTYD NPOH3BOZHTCA,
nyTeM HHHLMaJH3anWK (¢ nomompio atpubyra INITIAL) -coctasasio-
IHX ee CKalfAPHbIX HJIH MacCHBHBIX 3JeMeHTOB. IIpuuem gjas MaccHBa.
CTPYKTYp [HEOGXOZMMO YUHUTHIBATB, UYTO KOJHYECTBO 3JIEMEHTOB (CKdr
JSIPHBIX WJIM BXOASWIMX B MacCuB), KOTOPHlE HEOGXORMMO 1D OHHHIHAMNE-
3MpOBaTb, YBeJHUWBaeTCs NPONODHHOHANbHO aTpuGyTam pasmepuocted:
MaccHBOB CTPYKTYp (MJIH MOACTPYKTYP), CORSPIKAMMUX JAHHYIO BEJIHUHHY.
Hanpumep, saements MaccuBa cTpykTyp WM unMuManusupyiotcs cae
AylomuM o6pasoM:

DECLARE 1 WM(0:9), 2 N CHAR(30) INITlAL((IO) 30) "4,

2 D(12) BIT(®) INITIAL((120) (1)'11111111B)
2 P FIXED(2) INITIAL((10) 99); '

'

VmeHa 5/1€MEHTOB B DasHHIX CTPYKTypax MoryT cosnagarthb. A%
OIHCaHHS CTPYKTYp, Y KOTOPHIX HMeHa 3JIeMEHTOB M WX aTpHGYTH COB*
NafalT C 5JeMeHTaMH APYTHX CTPYKTYP, MOXHO BOCNOJb3oBaThcA 2%
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gyrom LIKE. Hanpuvep, onncanne

DECLARE 1 UN LIKE W,
I G(0:9) LIKE WM;

sapaeT CTPYKTYPY UN u maccus ctpykTyp G ¢ sjeMeHTamu, aHajaoruy-
juMH COOTBETCTBEHHO CTPYKType W u maccuBy ctpyktyp WM. Atpu-
6yT pasmepHoCcTH Aast WM na G He nepeHocuTcsi, H ero BcerAa HyXHO
4agaBaTh HEMOCDEJCTBEHHO (OH MOXKET M OTIHYAaThCS OT MpeXHero); Bce
ocTanbHble aTPHOYTHl S/eMeHTOB CTPYKTYpH WM rnepeHocaTcs Ha sie-
yeHTH CTPYKTYPH G. ‘

3ameuanue. Vmena cTPyKTyp M HX 3JeMeHTOB MOTYT GOHTb
oopanennt  BHemnumu (EXTERNAL — cm. 4.4); kpome Toro, uMeHa
cIpyKTYP (HE MOACTPYKTYp) MOIYT HMeTb W aTpUGYT MaMsTH (HaHpH-
wep, STATIC, CONTROLLED). .

7.2.2. CTpyKTypHble NepeMeHHble H KBaJu(HUHPOBaHHBE HMeHa. Pa-
Gora CO CTPYKTYPaMH TpPOH3BOAHTCS NyTeM HCHONb3OBAHUS CMpYyKmMyp-
HbiX NepeMeHHbix, "KOTOpble MpeACTaB/IAIOT coGoli HMeHa CTPYKTyp (cp.
¢ MACCHBHEIMH TepeMeHHBIMH —8.3) HJIH MacCHBOB CTPYKTYp, MOXKeT
6uTb, CO CIHCKOM HHIEKCOB B mocaefHeM cayuae. Hampumep, cyueTom
npHBEACHHBIX paHee OMHCAHHH CTPYKTYDHBIMH MepeMEeHHbIMH SBASIOTCS
W, V, WM, WM(K), WM(@9), GO) u . .
ITo onepaTopam
GET LIST(W);
PUT DATA(WM);
PUT EDIT(V) (A(15), X(10), A(30), SKIP,

(10) B(12), SKIP, F(5), SKIP, (150) E(16));

NPOH3BOAUTCS BBOX. RAHHBIX AAs CTPYKTYPH W H NMeuaTh 3HaueHHit Mac-
cuBa cTpYKTYp*WM u cTpykTypH V. )

Ilnsi Toro 4TOGH ONEPHPOBATbH C BeJHYHHAMH, BXOXALIMMH B CTPYK-
TypHl (CO CKa/llsipaMH, MacCHBaMH M NMOACTPYKTyPaMH), HeoGXOAUMO' yKa-
3HBaTb M HMS BeJHUYHHBl M MMA COfepiKalliell ee CTPYKTYpH (CTPYKTYD);
iMeHa coefuHAIOTCA Toukod. Hampumep, nmepemeHHbie

W.N, W.D(1), V.T, V.T.N, V.S.M, WM(K).D(J) u 7. n.
0003HayaI0T COOTBETCTBeHHO CKanasp N, ‘Bxogsumuit B cTpyxkTypy W;ame-:
MeHT MaccuBa D, BXOZsmEro B Ty e CTPYKTYPY; MOACTpyKTypy T,
Bxopsuyo B cTpykTypy V; ckamsap N, Bxopsuit B ctpykTypy T, co-
Repxamytocss B V; MaccuB M, Bxogswuit B ctpykTypy V.S; j-it anement
Maccusa D, Bxopsiwero B k-0 CTPYKTYpPY MaccHBa CTpYKTYp WM u T. m.
Hvena ¢ roukoft HasmiBaiotcs cocrmasHeLmu (ksarugpuyuposanromu).

Vivena cTapmux CTPYKTYD MOTYT M He yKa3sHIBaTbCSl, eClH B GJIOKe
TPOrpaMMBI (IIPOCTOM MJIH MpPOUEXYPHOM) HET BeMHUMH C COBNAJAIOUMMHU
UMeHamu. Hafipumep, B HalleM cly9ae MOMKHO MPOCTO HamHCaTh T, S
H14 T.N, S.M, F; ecaun ctpykTypst W u V omucaHH B paskbX GJIOKax,

pH

T0 MOMHO NPOCTO HCMOAB3OBATb HEKBANHGHUHPOBAHHYIO MEPEMEHHYIO
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M (pasymeercsi, ecan B 5THX GJOKax MMA M He HCIOJb3yeTcs g -
rOM CMEC/le, HalpHMep BHe CTPYKTYP). oy

Y kBaAuQUUUPOBAHHBIX HMEH MHIEKCH MOTYT pacnojiarathey Pag}
HBHIMH CIIOCO0aMH, Hampumep (CM. BBHILUE):

WM(K).D(J) nre WM(K,J).D umn WM.D(K,J) - : .

IMocheguuit cnoco6 HHAEKCHPOBAHHS HasbiBaeTCH WHAEKCHPOBa
C «HEMpOCAAHBAEMBIMH WHJCKCAMHD 1 TpHMEHACTCA B MPOTPAMMAX (e,
-OrpaHWYeHHH; APYTHE CMOCOGH MOTYT HCNONb3OBATbCH He BCErfa.
Kpanucpnuupozaﬂuue HMeHa, XapaKTepH3YIomHe CKaldspHhe Ba;
MacCHBHEle BeJIHYHHE], MOTYT HCMONb30BaThCH B BHIPAXKEHHSAX H oneépa.
TQPax BMECTe HJIH HapsAYy C OCHYHBIMH HEKBAIHQUUUPOBAHHEIME Hyg,
HaMH ¥ KOHCTaHTaMH, HampuMep (o6 omepanuu !l cm. 8.2.2):
W.N=W.NU 'PYB’ Il F; .
IF W.D(1) THEN V.T.N= :
V.S.M=0;

7.2.3. JleiicTBRs Hajy cTpykTypamu. HaX CTPYKTypamMH H MacCHBaip
CTPYKTYP MOTYT TIPOH3BORHTBCS pasivuHHe XeficTBUS, HANPHMED TaKme,
KaK apudMeTHUECKHe H CTPOUHBIE ONepallMH, NPHCBaHBaHMe, BBOA-BHBOR,
nepefaya B KauecTse aprymeHTa mpouefypsl. Ecan mpu sTHX AedCTBug
yuacTByeT HeCKONIbKO CTPYKTYp, TO BCe OHH JOJKHH HMETb OBUHAK-
BOE CTpOEHHe, a ISl MacCHBOB CTPYKTYP H OAMHAKOBHE DasMepHOCTE;
“ RefcTBUsI MPOMSBOAATCHA HaZ COOTBETCTBYIOUUMH 3J€MeHTaMH CTDYKTYp.
" B HeKOTOpHX caydasax AOMycKaloTCA AcHCTBHS Haj CTPYKTYpaMmH (Ma
CHBaMH CTPYKTYp) W CKaJsipOM; He JXONycKalOTCS AcHCTBUSL HaZ CTPYX-
Typolt ¥ MacCHBOM CTPYKTYp, Ecii aTpuGyTH 3/IeMeHTOB, Haji KOTOpHMH
BHIMOJIHSHOTCA JAeHCTBHS, pasjaHyalOTCs, TO npousnonm-cn o6mmoe,
npHBesieHHe aTPUGYTOB. N

CTPYKTYpH H MacCHBBI CTPYKTYp MOI'yT BXORUTb B BHIPaXeHHS I
onpeieNiATh, TeM CaMBIM, CHPYKMYpPHOe Goipadexue, KPYTUMH KOMIOHeE
TaMH KOTOPOTO MOryT GbiTb TOJMBKO CKaJsipHble BedHuWHH. CTPYKTYp
'HHe BHIPaXKGHHSI MOTYT SIBASAITbCA NpPaBHIMH -YacTSMH ONepaTopoB HpE
CBaHBaHHS, B CIMCKE JIeBOH YaCTH KOTOPOrO HaxXOAATCH _COOTBETCTBYK
i€ N0 OPTaHH3AlHMH CTPYKTYDHHle NMepeMEHHHE.

Hcnoabays TpHBE/ieHHble paHee ONUCaHUS CTp}’K'l‘yp, MOKHO lli-
nucaTth:

V.S=V.S+1; V.S=7;, WM= G

3HaueHHe 5/]€MEHTOB CTPYKTYPH S yBelWuuBaeTCs Ha EQHHHILY; BCe M€

MEHTH CTPYKTYPH S moayuaioT 3HaueHHe 7; MAaccHBY CTPYKTYP

NpHUCBaMBAIOTCA 3HAUEHHSI MaccHBa cTPYKRTYp G.
Ecau, KpoMe TOro, ZaHO ONHCaHHE

DECLARE 1 PR, 2 A CHAR(10),
: 2 B(1:10) BIT(15),

; AR
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1 8C, 2 E FLOAT,
2 F(15,10) FIXED;
70 BO3MOXKHBI, HAlNpHMep, cJejylouue ONepaTophi
. sC=V.S; PR=PR !l V.T;

CTPYKTYPHBIE BHIPAXKEHHSI MOTYT SIBAATHCA -apryMeHTaMH, a HMeHa
CTpYKTYP —TIapaMeTpauH Al MPOUEAYP, COCTABAEHHBIX NPOrPaMMHCTOM;
4MeeTCA TOMBKO_OZRHA BCTPOSHHAS GyHKUHS, apTyMeHTOM KOTOpOi MoO-
tgeT OBITb CTPYKTYPHOE BhpaXeHHe—35TO STRING (cm. 9:1.3). Crpyk-
gypHBle MapaMeTpH H apryMeHTH XOMXHBE GHITb OJMHAKOBHIM 06pasoM
ppraHH30BaHEL. Ecau cooTBeTcTBYIOUIHE 35JIEMEHTHl NapaMeTpa W apry-
\WeHTA HMeIOT pasHEle aTpHGYTH, TO HEOGXOZMMO 33afaThb ONMHCaHMe BXORA
4 B HEM YKasaTh aTpHOYTHl CTPYKTYpH-napameTpa. ATpHGYTOM CTpyK-
7ypbl CUHTaETCS MOJHAA COBOKYMHOCTb 'arpuGYTOB BCeX JEMeHTOB, BKJIO-
gas u yposuu. Hanpumep, ecau crpyktypn PR u SC sBasjorcs napa-
werpamMu Hekoropol mpoueyps SDVIG, To omucanue Bxoga 3To# .mpo-
HeAypH OYZEeT HMeTb BHR ’

DECLARE SDVIG ENTRY(lI, 2 CHAR(10), 2;BIT(15),
1, 2 FLOAT, 2 (15, 10) FIXED);

ﬂocneuonarenbnoc'rb BBOZa-BHIBOJla 9/IEMEHTOB CTPYKTYP 3aBHCHT

. OT HOPSAIZKA HX OINHCAHHA M C y4eTOM TOro, 4YTO 3JIeMEHTH MHOroMep-

HHX MAacCMBOB CTPYKTYP, KaK H OOBYHBIX MacCHBOB, DacloJIaraioTcs
«no cTpokam». Hanpumep, A/sl OmHcaHuS

DECLARE 1 X, 2 P@3), 2Q@3), 1 Y@3),2S,2 T;
10 ONepaTopy ;
PUT LIST(X, Y);

nevyaTb 6ynET HpOHSBOAHTbCK B c.neaylom.eu nopsaake:

X.P(l), X.P@2), X.P@), X.Q(1), X.Q(2), X.Q(3),
Y.5(1), Y.T{1), Y.5(©2), Y.T@), Y.5@), Y.T().

Ias onepatopa GET LIST(X,Y) nau ans sBoga mo onepatopy
GET EDIT saeMeHTH JaHHHIX "Ha BHeUIHeM Hocu're.ne JOJIXKHBl pacro-
Maratbcsi B yKasanHoM nopsgke. Jas mmoxa no GET DATA umena
BBOAMMBIX AAHHBIX YKA3HBAIOTCA Ha HOCHTeJe MOJHOCTbIO- KBaJubui{d-
POBaHHBIMH H C HeNP OC/IaHBACMBIMH HHAEKCAMH, HMEIOUIUMH BI Ue/TbIX Jlecst-
THYHEIX YHCeJ.

-

7.3. Catyauun H ux oGpaGorka

7.3.1. Cutyauuu. Ecau B xope BunoiHeHHs Ha OBM NpOTpaMMHI,
Hanucanno#t Ha PL/1, okasbiBaercsi, 4To B mporpaMme HMeIOTCS OLIMGKH,
HeoGHapyIKeHHble TPAHCASTOPOM (HanmpHMep, Pe3yJbTAT ONepallHd BhHl-
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XOmHT 3a yctanoBJdennuifi B MalmHe AWafiason), To FOBOPAT, uTO BO3.
HHKaeT uckatodumesvnas cumyayus. Huike nepeuHcasioTcs ocuonnue
CHTyallM¥ ¥ TIPHYMHBI HX BOSHHKHOBeHHSI (CM. TakXe 9.3). .

OVERFLOW — nepeno/inenue; pesyabTaT OlEpallUd ¢ nnanammei b
TOYKOH MNpeBHIIIaeT Mo Mogyaio 1073,

UNDERFLOW — ncuesHoBeHHe; pesyabTaT ofepalliH C rmanalom,i
TOYKOH Mo Moxy/o Menbure 10-78 (mpu BHUYHTaHHH DaBHBIX ONepaHgoy
He BO3HHKaeT).

FIXEDOVERFLOW —¢ukcnpoannoe nepemosnene; Pesyiibray
onepauHH ¢ pUKCHPOBAHHOH TOUKOH copepxkuT Godiee 16 wudp (A1 ABouy.
HOro pesyabraTa—Gogee 31 uudppsy).

SIZE —npu npucBauBanuu (WAH BBOAE) SHaUeHHA C GUKCHPOBaHHOF .
TOYKOH TepAIOTCSH CTapIiHe SHAYallhe UHQPH.

SUBSCRIPTRANGE —HHeKC BHXOAHT 3a TPaHHIB, YCTAHOBJeR.

HHe NPH ONHCAHHH MAaCCHBa.
ZERODIVIDE — géenenye Ha Hyab (# Aqs NAaBalolleli H RS (ug.

CHPOBAHHON TOUKH).'

ENDFILE (usma-gadaa) —npu BBoge (no GET man READ) o6napy-
JKHJIOCh, YTO BBOJHMbIE JRaHHble YyKe HCYEpPHaHHI.

TRANSMIT (uma-ghaiina) — ycTofiuupasi owrbKka BBOJA-BLIBOAA.

CATyauus MOryT GHTb BO BKJIOYEHHOM HJIH BBHIKJIIOUEHHOM COCTOS-
Hud, Eciim cuTyanus BKJIOYEHa3, TO B C/yyae ee BOSHHKHOBEHHS B Xofe
BHIO/HeHH NpOrpaMMbl GyfeT OCYmeCTBJeHa CHCTeMHasl peakLHs Ha
BO3HUKHOBEHHE CHTYaIlHH, COCTOAWAS OCHYHO K3 NeyaTH JHATHOCTHKH
H TMpeKpalleHHH BBHITOMHeHHs mporpammbl (cu. 9.3). Ecau_curyauus B
KJIOYeHa, TO CHCTeMHAs PeaKUUsl GJOKHDYeTCS H BHIIOJNHeHHE NPOrpaM-
MBI TIPOZOJIKAeTCsi OOBIYHO ¢ HENpaBHJIbHLIMH Pe3y/bTaTaMH.

B Havane BHIIOJIHEHHSI NMPOrPaMMbl OAHH CHTYAllMH BKJIOYEHH, npy
rHe BHKJIOYeHH. 3 mMepeuncieHHEIX CHTyauuil Bce CHTyauHH BKJIOUEHH
3a uckmioveHueM SIZE u SUBSCRIPTRANGE (s'm CHTyaluH peajiusy- -
I0TCA YHCTO NPOrPaMMHEIM CIIOCOGOM M TPeGYIOT MHOIO MaluHHOTO Bpe- .
MeHH B XOfe BHITOJNHEHHS NPOrPaMMhL).

. BKiIouéHne CHTyauHn NPOH3BOZHTCA C MOMOIULBIO 7 pedhuKca, KOTo-
puﬁ HMeeT BHJ HMeHH CMTYaLHH, 3aKJIOYeHHOro B CKOGKH. IIpedukcH
(kak H MeTKH) NPHIHCHIBAIOTCA K ONePaTOPy uepe3 ABOETOUHE, HAmpH-
Mep: '

[(SIZE): R=T/V; :

(SIZE, SUBSCRIPTRANGE): TEMP: B = A(l, J)*C(K);
. BoabmmucTBo cHryanmufi (MCKJOuas, HanmpuMep, CHTyalHH BBOAA-

BBIBOA3) MOTYT GHITb BHIK/IOUYEHH. BHIK/IIOYEHHe CHTYaUUH OCYLIECTBAA:
ercsl npeHKCOM, HMEIOIHM aHa/IOTHUHBIf BHA, HO C JoGaBjieHHeM Ya-
ctuubl NO, Hanpumep:
(NOUNDERFLOW): S= XxY; |
(NOUNDERFLOW): (NOZERODIVIDE): RETURN(A«+B 4 C/D); ‘
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JlekicTaHe npedurca pacnpocTpaHsieTcs TONBKO Ha TOT omeparop,
x KOTOPOMY OH NpHIHCH. TMpuueM NPUXORUTCS NMOMHHTH, aTo.B PL/1
onepaTopoM HasHBaercs /1106ast - KOHCTPYKIHSI, OKaHUUBAIOMWAsACS TOUKOH
¢ 9anAToi. To ecTb omepaTopaMH fBISIOTCS H KOHCTPYKIIHH, BUAA

DO; ' . ‘

poO P=1 BY 0.5 TO S;-

Koria mpedHMKC moMewaercss Nepefi YCIOBHBIM OMEPaTOPoOM, TO B
sroM Clyuae ero JaeficTBHe pacnpocTpaHseTcs - TOJIbKO Ha BHPaXKeHHe,
gaxonsimeecs mexay IF u THEN. Tlpedukcs JAnas onepaTopos, pac-
{00KEHHHX BHYTPH YCIOBHOrO ONEpaTopa, MPHITHCHBAIOTCA Henocpen-
creeHHO K HuM. Hanpuwmep,

" (NOOVERFLOW): IF R+K <0
THEN (SIZE): T=2+K+13
ELSE (SIZE). V=38+K—1;

HyXHO OTMeTHTh BaXHBIH Caydad: npedukchl MOryT GhTh NMpHOH-
caHbl H K 3aFOJIOBKY BHelHed MpOLEAYPH HJIH BHYTPEHHEro 6/10Ka (npo-
croro WaH mpoueaypHoro). Ilpu srom. peficTBue npebrkca pacmpocTpa-
ufeTcsl Ha Bce omepaTopsl mpoueAyps uau Giaoka H Ha BJOXKEHHbIe B HHX
gnokn. Ho neficTsue mpeduKca He pacmpocTpaHsieTcss Ha BhISHIBaeMEe
npoueAypH, PacrojiOXKeHHEE BHE npebukcosantoro Groka. (Ipepuxc
nepen oneparopom CALL KOHTpoaMpyeT TOJIbKO BHUHCIEHHE Bbipae-
pufi B TapryMentax oneparopa.) IlpumichiBast NPOTHBOMOJIONKHEIE Npe-
(HKCH K OmeparopaM W BHYTPEHHHM G/OKaM, MOXHO OTMEHHTDb JeHCcTBHe
npeduKca, MPHMHCAHHOTO K BHeIlIHell mpoueAype (W1H BHemHeMy GJIOKY),
HanpuMep: ’ .

(SIZE): .

TIP: PROCEDURE OPTIONS(MAIN);

(NOS‘IZE): o
COR: PROCEDURE(X, Y, Z) RETURNS(BIT(1));

END COR; :

. . A

END TIP;
Curyauns SIZE Gymer BKIIOYeHa AJs BCEX ONEPaTopoB H GIOKOB IaB-
Hoit mpoueaypn xpome dynkuun COR. )

3ameuanue. TTOMIMO mepeduClIeHHHX paHee OTMETHM SAech elle
mBe crcTewmH He cutyanun:YERROR 1 FINISH. ‘

Curyauus ERROR BosHHKaeT B CIydae, KOrAd MpOH3OUIIA oG-
Ka, KoTopasl He IIOCTaB/leHa B COOTBETCTBHE Kako#i-1u60 onpefAeneHHOH
cutyanuu. Curyauus. FINISH BosHHkaeT mpH.BHIMOJTHeHHH OnepaTopa
STOP uau nocreguero onepatopa END ruaBHo# npoLeAypht. ‘CucteMHo#t
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" peakuHell Ha CHTyanuo ERROR seasercst cutyauus FINISN; CHC‘I‘e"
Ho#t peakiiielt Ha cyryanguio FINISH siBnsieTcs 3aBepienne Bb!ﬂOJlHemu
HaHHO MpOrpaMyy,

CucTeMHasi peaxuus H3 BOSHHKHOBEHHe 6o.nbmm-xc'r}3a CHTyanuﬁ)
KOTOpass yioMHHanach * BHIIE, COCTOHT B BOSHHKHOBEHHH CHTyanmy .-
ERROR, uTo B colo o9epefb MPHBOAMT K cTyaunn FINISH H, Cle. .
ROBATeNbHO, K OKOHYaHHIO BHNONHEHHS MPOrpaMMbl. CMECH TaKof cry.
NeHuaTol peanH3allifl CHCTEMHOH PeaKUMH Ha BO3HHKHOBEHHe cmyanng
GyAeT moHsiTeH MO3XKe, MOCIE 3HAKOMCTBA C omepaTopom ON,

®opwma.

uMA-cumyayuy B .
npedurcet ~ | { \NO ums-cumyaguu (" )} |
] .

" 7.3.2. Oneparop ON. TlporpaMmucT uMeeT B0O3MOXHOCTb BMecro
CHCTeMHOH 3afaTh CBOIO DeaKUHI0 Ha BOHHKHOBEHWe CHTYyaLHH B npo-

‘rpamme. Sto ocymecTBasieTcsi oneparopoM ON, uMeiomum Bug

onepamop-ON ~ ON ums-cumyayuu. [SNAP] {onepamop | SYSTEM;} - -

Hanpum;p:
ON OVERFLOW CALL ERROVER;

[pu BosuukHoBeHHH cHTyaunn OVERFLOW B kakom-1u60 Mecte’
MPOTpaMMELI, B KaUeCTBE PEaKUuy Ha STy CHTYauuio GYAeT BHNONHEHZ:
npouesypa ERROVER, Hnanucaunas MpOTpaMMHCTOM, .

" B Kauecrse ONe€paTopa, HAXOAserocs BHYTpH onepatopa ON B
Ha3HBaeMoro ON-eaul-tuued He MOTyT OGHITb 3ajjaHbl yCJHOBHHI HIH co-
cTaBHOt onepaTopH, a Takxe ON-omepaTop; o6HuHO HCmONB3yeTed..
6110k, omeparop BBOAA-BBIBOJA, OMepaTOp BHI30BA WM Nepexofa.

Kniouepoe cnoso SYSTEM, sagansoe B onepatope ON, ycranas-
JIUBaeT CHCTEMHYIO PEaKIHI0 HA BO3HHKHOBeHHE sanaﬂéoﬁ—curyauuu; no -
SNAP neijataetcsi CIHCOK HMEH aKTHBHHIX NPOUERYD. :

C mnomomsio onepatopos ON MoxHO 3agaTh pasHbie peaxuuu Ha.
OXHY W Ty e OMMOKY, BOSHHKAIOWYI0 B Pas/IMGHLIX MeCTaX IpOrpaMe s

Mbl. TTocne Bunonnenss omepatopa ON ero geficTsHe pacnpocTpanseTcd .
. Ha Bce omeparophl DPOUEAYPH, BHINOMHSAeMHe Jalee, BINIOTh AO BH- . -

nonHenus Agpyroro oneparopa ON zas TOro e MMeHu CHTyauuu WiH ~
RO BHIXofa u3 610Ka. B uacTHocTH, kaloueBoe coso SYSTEM xkax pas
H CTyXHT A7 OTMeHbl DEAaKNWH, 3aRaHHOR NPOrpaMMHCTOM B Mpegbl -

Xymem onepatope ON. )
Eciu ON-omepaTop HaxXORHTCA BO BHy'rpeHHeu 610Ke, TO mocae’

BEIXOJ2 H3 GJI0Ka BOCCTaHaB/uBaeTca fefictBie ON-oneparopa, BHIMOI-

HEHHOr'O0 BO BHEILIHEM MOKC, a npu ero QTCY TCTBHH Bocnauanmmae‘rcﬂ

CHCTEMHasi peakuus. . ) -
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ﬂ_p'u Me p.’

SIT: PROCEDURE OPTIONS(MAIN)

B: BEGIN; A=D/z; . . .
ON ZERODIVIDE P=0; . . .
P=Q/Z; CALL EX; . . ...
END B;

.
’

S=1T/z; S , -
~END SIT;
EX: PROCEDURE;
W=U/Z; o o o
C: BEGIN; . . . :

Ecau npu Buiuuciiennn A Z pasno HYJMI0, TO BHINOMHHUTCH CHCTeM-
‘Hasi peaKuus Ha BO3HUKWYIO cuTyaumo ZERODIVIDE. Ecau Z paBHO
HymO 1pH BHUMCIeHHH P, To Gyzer BHnonHena saganmas nporpam-
MHCTOM B 6a0Ke B peakuusi, u P.nonyuur snavenue Hyab. ITocie o6-
pawennsa K npouegype EX npu suunciennn W ans Z, pashoro HYJIO,
OyleT BHINONHEHA CHCTeMHas PEaKIUs, TaK 'KAK 5TO BHUHCIeHWe Ha-
Xoputca yxe BHe Gaoka B; 9To ke oTHocHTes u x BBIYHCIEHHIO S.
Buytpu 6aoka C go BHNOMHeHus .onepatopa ON GyReT peficTBOBaTD |
CHCTeMHafl peakuMs, a 1nocie Hero GyfeT BHNOMHATbe: nepexox -Ha
verky LEP. Bue Gioka C geficTByeT cucTemuas peakuus,

[Tocne  BHmomHedus onepatopa, 3aganHoro B omepatope ON,
pOKCXOAHT BO3BpPAT B TO MecTo NpOrpaMMH, rje BO3HHKJAAZ CH-
Tyauust, AJa NPOROJKEHWH BHUHCIeHH (cM. 9.3). Hckniouenuem sip-
1aioress cutyauun ERROR u FINISH, gas KoTophx mocie ON-onepa-
TOpa MpoORO/MKAeTCA BHIMOMHEHHe CHCTEMHHIX JeficTBuil: gis ERROR —
BosunkHosenue cutyauun FINISH, a gia FINISH — okoituanue mpor-
Pammu. Ecau B ON-onmeparope sagan onepatop* nepexofa, To aas Jalo- -
ObX curyanuit BhruHCIEHHS NPOJOMKAIOTCHA C YKa3aHHOH B onepaTtope
MeTkn mporpammm. Ha ‘puc. 1 mpusegen geranbumii anropuT™ opa-
Gorky cutyaunii, PL/1. BonpocuTenbHnME 3Hagamu OTMeueHH yCJaO0BHS,

HpH HeTHrHOCTH KOTOpHIX HPOHCXOQUT HEPeXOf MO HUKHel CTpesike, a
TIPK soxkHOCTH — N0 GOKOBOH,
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Cutyauun ERROR u FINISH ygoGio HCOAb30BATD MPH OTnagge
nporpaMM s pealu3auHu «apapufiHofi» U «puHanbyoli» medaTu. Ecyy:
sajaThb B IporpaMme onepaTtop BHAA . X

- ON ERROR neuatb

To B Clyuae BO3HHKHOBEHHS Kakoil-1u60 OWHGKH NpH B““Wlnem,;

mporpaMMHl IponsofieT medath HHTEPEeCYIOmHX Hac BeJIHYHH; ect
omHGKM B mnporpamme (WiH B JaHHHX) OTCYTCTBYIOT, TO 01‘-rlauxo'umfi'~
. Y’

:

BHIOJIHeHHE TPOTPaMMBl «— } /

— He KOHell NpOrpaMMHI? v »
Lo

omuGka? ’

— OGHYHAS_CHTYaLNs?

BO3HHKHOBEHHE CHTyalHH

‘cHTyauus BK/IIOYeHa? ———

_He GHIIO ON-onepatopa? — BHIL ON-eHHHILH ——

_ymeyaTh AMAFHOCTHKH
~ - | Bosuuknosenue ERROR

tie Guuto ON-omepaTopa? —> BHN. ON-efuHHLE
. {
ge GO TO ? —

ge GHUIO ON-onepa'ropa?—wun.} ON-enimnnu

e GO TO ? —
Y I

OKOHUaHHE TPOrpaMMBl )

Puc. 1. Anroput 06paGoTkH cuTyauud. . o

, ¥
l——spoanuxnoBenne FINISH+—

bKY 3Ha4eHHS5 BeJINUHH NeYaTaloTcs B MO .

nesars He mpoHcxogut. [Tockonm
5TO MOMOTaeT MpPOTPAMMHCTYy GOHCTPO

MeHT BO3HUKHOBEHHA OlIHGKH,
HX JIOKaJH30BaThb.
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ITo onepatopy
ON FINISH nesats

geuaTh BeJHYHH TPOrpaMMH GyAeT NDOHCXORHTH INepej 3aBepIICHHEM
ENONTHEHHs MPOTPAMMBI, HODMAIbHHM HJH aBapHAHBIM.

OTrafouHylo NMeyaTh MOXKHO 3afiaTh JIOGHIMH OnepaTopaMW IIedarH,
#0 B RaHHOM C/ydae YAOGHO HCNOJb30BaTb ONMepaTop BHAA

PUT DATA;

KOTOPHIl BHAGeT Ha MeuaTb 3HAUEHHMS BCeX MEPEMEHHHX, M3BECTHHIX B
npoueype (cM. 6.2). Jlas nmpenyTipexAeHns HOKOTOPHIX HEMPHATHOCTeH,
KOTOPHE. MOT'YT BO3HHKHYTb IIPH HCIONb3OBAHMH TAaKOTO ONEpPaTopa, CJe-
ayeT BMecTo liero B onepaTope ON sanaTh cnepyromuit 610k:

BEGIN; ON ERROR SYSTEM; PUT DATA; END;

3ameuanne 1. Jlna MCKYCCTBEHHOTO BO3HHKHOBEHHsS HeKOTOPON
CHTYalMH HCIONb3yeTCH OMepaTop .,

SIGNAL ums-cumyayuu;

STOT omepaTop HCHCAB3YIOT OGHIYHO AN OTJIAafKH 3afaHHON B
ON-onepaTope peakuHsm MPOrpaMMHCTa HAa BO3HMKHOBeHHEe KaKo®-1HGO
cutyaunu (aast oraagkn ON-eaunuub).

3ameuanue 2. Ilnsg "o6paGorky B ON-onepaTope BO3HHKUIHX
cuTyauufi MOryT GHITh WCIOAb30BaHB CNENHaJbHBie BCTPOEHHHIE (yHK-
uun, Kotophie omucawsl B 9.1.5. Hanpumep, pesysbTaToM BHIOMHEHHS
dynxunn ONLOC siBnsieTcsi CHMBOIbHAS CTPOKa, CORepKalas MMS Tpo-
LeAYPHI, TIPH BHITOMHEHNH KOTOPOH BO3HHK/IA 06paGaTHBAEMast CHTYAUMA.

Mo ¢yuxunasM ONSOURCE n ONCHAR wMOXHO y3HaTb CTPOKY
WIH OTHeNbHHA CHMBOI, TMPH 06pa6oTke (mMpeo6pasoBaHuH) KOTOPHIX
Bosurkyna cutyauust CONVERSION. Hcnonnsys 3TH hyHKIHH B KauecTBe
nceanonepemenﬂux (cM. 8.4), MOXKHO HCTIPaBHTH OMHGOUHYIOTCTPOKY HIH
oTRenbHbI ee cumBon. Hampumep:

ON CONVERSION
' BEGIN; IFFONCHAR ="t
THEN ONCHAR ="‘0’;
ELSE ONSOURCE ="0’; )
END; - ’

Ecan omuGouneit cuMBos nmpH o6paBoTKe CTPOKH—IpoGen, TO OH
3aMeHsieTCS] Ha HyJb, HHaYe BCA CTPOKa 3aMeHSeTCA HAa HYJab, MOXKeT
. ObTb, pomMoMHeHHBI cnpaBa. npoGenamu. OTMETHM, YTO €CTH CHMBOJ,
Bh3BaBUIMA cHTYaluwuio, He Hcrnpasisercs B ON-omepatope, To npu aBro-
MaTHyeCcKH OCYIIECTB/ISIEMOM TOBTOPHOM peo6pa3oBanuH CTPOKH (cm. 9.3.1)
Boguukaet cutvanus ERROR.
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7.3.3. Curyauns ornanku. B PL/1 sBegena crnenmanbras cmyﬁ‘ﬁ\,
CHECK, npesnasnavennast gas HCNO/MBLI3OBAHAA fipH OTAajgKe NPOrpary. i

C ee nomompio TNPOrpaMMHCT MOXeT NMPOCHEJHTD 32 MOCTENOBATENbHO T,y
BHIO/IHERUS ONepaTOPOB /MW NMPOLEAYp B NMPOTpaMMe H 3a ‘MPHCBampy,
HUEM 3HayeHUH HEKOTODHM NepeMeHHEM. o i
Braiouenne curyanuu CHECK npoucxogut ¢ moMomsio coomm.h' .
Byomero npedukca, B KOTOpOM B CKOGKaX 3afaeTCsl COCOR HMeR nepe.
MEHHHX (CKaJADHEIX, MAacCHBHEIX HJIH CTPYKTYDHHX), TOANPOTPany -
W MEeTOK OonepaTopoB, HHTEPECYIOMHX NporpammucTa. ITpeduxc CHECk
MOXeT OHTh NMpHMHCAH TOMBKO K 6JA0KaM (NMPOCTHIM HJIH NPOUERYPHHN), .
Mpumep. e -
(CHECK(Q,'L, P, B)): : - o
MULT: PROCEDURE OPTIONS(MAIN);

GET-LIST(B, N);

-

Q=B*2;
CALL P(B, Q);
L: N=N-—1;
END MULT;
P: PROCEDURE(X, Y);
X =SQRT(Y);
END P; i

Curyauns CHECK(Q) BosumkaeT npu BHIUIOJIHEHHH OMepaTopa mpH-
cBauBanug nepemenHoft Q, curyanuss CHECK(B) —npn BrinonHennn one-

patopa BBoxa, curyanus CHECK(L)—npu Bmmonnenwn omepaTopa

¢ metkoft L, curyaunss CHECK(P)—TMpu BLITONHEHHH OMepaTopa BH30'
Ba P. KpoMe Toro, pu BHINOJHEHHH ONEPaTOpa BHI30BA BOHHKAIOT CHTYd-

wuu CHECK(B) u CHECK(Q), Tak Kak 3TOT OnepaTtop, BHNOIHAA mpoles -

Iypy P, MoXeT usMeHHTb 3HaueHHe mepeMeHHHX B u Q. dtu cutyaunun
BOSHWKAIOT TOJNBKO B TOM CJiyuae, eciiM Mepefada apryMeHTOB MPOHCXO-.
IUT MMeHeM H BHIXOX W3 MpoueAypH P ocylilecTBaseTcs uepe3 ee KOHell |

: win no onepatopy RETURN, a we mo GO TO. o
Cutyanuu suga CHECK(P) m CHECK(L) (mns noamporpamMd H .
MeTOK) BO3HHMKAIOT Mep e] BHNOJHEHHEM COOTBETCTBYIOWHMX ONeparo- -

POB, a OCTaJbHble CHTyalluH (IPH OGHapYKeHHH NMPHCBAHBAaHUA)—MoOCHe -

_ BHLIMONHEHHS] COOTBETCTBYIOUINX onepaTopoB. B ciyuae nprcBanBaunus ¢ no- -

mombio arpuyta INITIAL curyanus CHECK He Bo3HHKaeT.

B npedukce He MOryT GHUIYpHPOBATh HMeHa, SBJSIONMHeCS Mapa- ..

MeTpamn B mnpouepype. Hampumep, x npouenype P Hembast npunucarth’

npepure CHECK(X) -umn CHECK(Y), a Takxke npepukc CHECK(B), *

- Tak Kak mepeMeHHO% B B mpolegype HeT.
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Crcremuof peagnuel Ha curyanno CHECK sBaserca nesaTs RMeHH
weTKH, NORNPOTpAMME RIA nepemennofl, a B NOCTeAReM cjywae eme
a4 TeKymero sHaveRHs nepemenHoft; mMeuaTh NPOMSBORHTCA Raxpsf pas
¢ gosoft -ctpoukn. Ecam » npedukce 3agaHo WMS Maccusa, TO nedaTa-
pTcs SHAUEHHS BCEX SNEMEHTOB MACCHBA. B cayuae, Korja AAf Kakod-
qu6o catyaunn CHECK  sapan ON-onepaTtop, CHCTeMHOR mesavd He
[pOH3BORUTCH.

3amMevannga - . .

1. Te us curyauni, kxoropsie B OC EC peannsosansr MporpammHo
nanpumep, CHECK, SIZE,” SUBSCRIPTRANGE), pacxogyioT MHOrO
BpeMEHH Ha CBOK DEalusalyio H B Hadaje BHINOJHEHHS NMPOTPaMMHI MO
yMOMYaHAI0 BHKMIOUeHE. JIsl HCMONBSOBAHHA STHX cATyanuft MX MpH--
XONHTCS BRTIOUATb, 4 MO OKOHYAHWH OTMAAKH mporpammel. (610Ka) —
BHIKJTIOUATS. )

2. Caryanuss CHECK no csBouM BO3MOXKHOCTAM aHanorudHa psay
oTrafouHHX pexumos nmaketa DEBUG B doptpane”EC [16, 1717

YnpaxueHus

7.1, HamicaTh nponeaypy-byHKuMo, KOTOpas B KadecTBe CBOETro
sHaueHHs BbINAET KOJMUECTBO oGpamenns K Hed, Tpejrosaraemoe Me-
nee 108, ' .

7.2. Pemenne ynpaxuenus 4.3 obopMHT B BHAe IMaBHOR mpo-
LeAypHl, YCTAHOBHB perynnpyeMble TDaHHMIE AN MaccnBa Q; 3HaueHHs
rpanun BBecTH mo onepatopy GET; HCTIO/H30BaTh TnOGanbHLE TNepe-
MeHHBIE. - S
7.3. Pemenne ynpamuenns 4.4 obopMuTb B BHfe npoctoro Gnoka,-
YCTAaHOBHB peryiHpyeMble TPAHHUB M ATHHY AMs Benwuut B u S; me-
NoNb30BaTh KOHTPOJHPYEMble NepeMeHHbIE. .

7.4. Heo6xomuMo o6paGoTaTh CBEAEHMS OO HTOrax CecCHd B 10
y4:GHEIX rpymnax no 6 npeAMeTaM, MPeACTaBlIeHHHE B ClefylolleM BHJe:

rpynna

: KoamnuecTBo OueHoK
rIpeaMeT - ]

ot \xop ' YROBA ' Heyg' ' Het

I I I

BHUHCTHTb oO6mee KOMHUECTBO YKa3aHHHIX OLEHOK MO KaXpoh
rpynme W IO KaXAOMy IpeAMeTy, a 3aTeM MO BceM TIpymnmaM H npeg-
MeTam. DTamH BBOJA HCXOAHHX JAHHEX M [eYaTH  pes3y/IbTaToB
ONYCTHTD. ) '
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i.s. ycrs gana nporpamma cregyiomero CTpOeHUA! “ ?,
PROG: PROCEDURE OPTIONS(MAIN); S

B: BEGIN;
C et e e e
END B;
[ ] . . . '
END PROG; ) 3
BHe 6noka B npu nusMenwenun mnepeMennoft X mewataTh TeKYiye-
suavenust X, Y, M, a npu usmenennn Y meuartaTh sHauenus Bcex Ro--
CTYMHHIX NePEMEHHBIX; MPH MepenoiHeHHH BHIMONHHTL CHCTEMHYIO peag.
umio. B 610ke B npu:hisvenenun X newatats CHCTEMHYIO RMATHOCTUKy,
a usMenenusi. Y He QUKCHpOBaTh; NpPH NMepeNoJHeHHH -MeyaTaTh SHaYeHHy -

BCeX NepeMeHHHX 6JQKa.
3



FJABA 8 :
JOMOJIHUTEJbHBIE BO3MO)KHOCTH

8.1. ApudmernyeckHe gaHHbIe

8.1.1. Onepaunu ¢ duxcupopaHHo# TO4KOH. Kak. yxe rosopuioch
panee (cM. 1.7.1), RanHHe C (puKCHDOBaHHOH TOUKOH XapaKTepu3yloTCs
atpubyToM BHJa

FIXED(p, q)

IAe p 4 g —IeJble YuCAa, ONpejensiomue XHANasOH M3MeHEHHS H TOU-
HOCTb TpeJCTAaBIeHUs ONUCHIBaeMBX BeaiunH. Obimee KOM9eCTBO LHp
B 3HAUEHHH OMNHCHIBAEMON BENHUMHBI C (UKCHPOBAHHOH TOUKOH 3agaeTcst
YHCIOM p, @ KOMHuecTBO IHOP B KpoGHOH HacTH—GUCIOM §; TaKuUM
06pasomM, B uenofi uacTH GyAeT HAXOZHTbcA p—q uudp (MoxeT GHTH
H Hyqei).

Ionyckaetcs caydait, korfia p < g uau g < 0. ATpubyTy TOYHOCTH
(4,6) MoryT, HanpuMep, COOTBETCTBOBATb CJefyiomue 3Hauenns: 009999,
—.000001, .001234—.0004721. IlepBee ase (¢—p=6—4=2) undpu
nocie 3ansiToi BcerAa GyAYT paBHH HYJIO, U B NamMATH A1 MX TpeR-
CTaB/leHUS MECTO He OTBOAUTCH.

B cnyuae, ecnu g < 0, monoxeHne TOUKH yc'raHaBJmnaeTca cnpaBa
oT (p—gq)-#i uubpH suauennst. Hanpumep, aTpuGyTy Tounoctu (4,—3)
MOTYT COOTBETCTBOBAaTb CJEAYIOUIHe 3HAUEHHS: ‘

9999000, —0001000, 6801000— 04550001

Mocneanue |q| undp 3Hauenus vcersa GyRYT PaBHH HY/IO W B NaMsTH
MalliHH XpaHUTbcA He OYXYT. ’

BeanuuHu ¢ QUKCHPOBAHHOH TOYKOH INPEACTABAAIOTCA B MallMHe
a6coMOTHO TOYHO, KAK M Lefble BeIHYHHB, KOTOPHE SBIFIOTCS YacT -
HEM cayugeM (HKCHPOBaHHHX (A1fl §= 0). PesyabTaTh onepauufi Hax
BeJuyHHaMH ¢ (UKCHPOBaHHOR TOUKOA, KaK HpaBWIO, MPEACTaBIAIOTCA
C a6COMOTHOA TOYHOCTbIO; HCKJIIOUEHWEM MOTYT HABATHCA Onepauui
UeNeHHs W BO3BENEHHS B CTeNeHb.
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. CTaBIATbCA B IaBapilell GOpMe H ero TOYHOCTb ONpefeasieTcsd TaK:

[Ipu penenun B pesynnrate coxpamsercss Bcerga 15 RecATHRRy
R udp; NP BO3BEJEHHH B CTENeHb Pe3yJbTAaT MOMKET NPeACTABAAThCY g
B (Qopme ¢ mnapaiomeli TouKo#t (To ecTh C- drpauuqemxoﬁ ’ Touuocn,o‘)'ig’ |
Huxe gaorcs (opMyJIBl, Ha OCHOBaHHH KOTOpHX Tpaucnmop;ﬁ,.
TaHABJIMBaeT aTPUOYT TOYHOCTH R pe3y/bTaTa onepau#il Haj 3uage
HHUSIMU C (HKCHDOBaHHOH Toukok. C HHMH TO/ME3HO NO3HAKOMHTBCH, g
TOr0 YTOGH HMeTb BO3MOJKHOCTb H30eXaTh HEKOTOPHIX OWHGOK B npo.
FpaMMe Wi, 10 KpaiiHedl Mepe, 1 TOrO WTOGH NPU NOMY4EHHH HeOoXy. -
" JaHHBIX Pe3y/IbTaTOB B XOfe OTJafKd HJHM CYeTAa MOXKHO 6b10 Hafiyy
MeCTO omm6KH.® - o S
- B dopumynax aTpu6yTH onepaHAoB (ri, Xs) W pesyabTaTa (%) o6o3.:
HayaloTcH CIeAYIomHM 06pasoM: ’

‘Pi’ 41), (P:’ ql)- xlp, q)

l'lpmmm‘ TaKKe r=p—gq. .

B anb'repna'rune" {;‘;’ sHaveHue 15 nannMaeTéa ans necamq'nm‘;-

onmepaHfos, a 31— p1a ZBOHUHHX (NOCJAEfHHE OMUCHBAIOTCS Huxce{f,
oM. 8,1.2). - . ' :
. Ciioxenue i BHuUHTaHue:

.

{ P-_—MIN( 14+-MAX(r1, ro) +MAX(q1, 95), {;?}) H o
q=MAX(qi'qﬁ)- B N O
YMHOXKenue: : )

{p;MIN (l+m+p.. {;‘:’}) P :
9=0114s. g

JHenenne:

{p= {15} .

=31

q=p—ri—qs:

Bo3Begenne B crenenb:

{p.=(pr+l) *x—1;
G=01i%xg; '

[ocnepnue ¢opMynH BepHbl TOILKO B clyuae, eclH NOKasaTeldb :

CTeMeHH (xg) ABAAETCS LeEJHM YHCIOM (He MepeMeHHOH, He BHIpaJKeHueM),
GO/IBIIMM WJIH DAaBHHIM HYJIIO, H €C/IH, KpoMe Toro, mo ¢dopmyaam nony- -

gaeTcs, 4TO p<{;§’} - B nporusrom ciyvae pesyabrar Gyzer mpeds -

p==pi, €CIH BeIHYHHA X3 HMEET THI HeIH (g3==0);
p=MAX(p1, p3)—B OCTAIBHHX Clyuasix.
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Kak BujHo u3 (GopMys, MpH CHOMKEHHH, BHIUMTAHHH H YMHOMKEHHH
ApoOHast 9acTb pesynbTaTa ¢ GHKCHPOBAHHOH TOUROH COXpaHSeTcs Nod-
HOCTbIO (B TOM uHMCJe M HesHauamue Hyau). Ho mockombky MakcnManb-
goe KOTH4eCTBO LMD B pesysbTaTe OrpaHUYEHO, TO NPH MHOTOKDPATHOM
BHIIONTHEHHK STHX OMepauuit c GHKCHPOBAHHOM TOUKO# OGHYHO CayyaeTes, .
qr0 HEHyJeBHe CTaplIHe PaspsAbl Pe3ybTaTa yxke He YMEUAloTCs B OT-
poAUMBIE A 3HadeHHs C (UKCHpOBaHHOM Toukoil 15 paspsjgos. B stom
cryuae BogHukaer cutyauusi FIXEDOVERFLOW — ¢ukcHpoBannoe Te-
penonHenne. Hampumep, nepenonsenve BOSHHKAeT MpH BHYHCICHHH
cIeAYIOIHX BHIpaxeHuf: .

L1111 % 2,22222 « 3.3333

HITH : )

1.000000 % 2.00000 « 3.0000 :

Hs popmys, kpome TOro, ClefyeT, YTO €CHH ONMEpaHXAMH SBJASIOTCH
eIHe UHCAA C MaKcHManbHo#l Tounoctsio (15 mam 31), To pesyabTar
raKKe GyAeT UeaHH ¢ MaKCMMaabHOH TOYHOCTBIO,

Hnst onepanuu feneHus obumee KomuuecTBo nudp B pesyabTaTe BCerga
nonaraeTcsi MakcuMalbHoMy sHauenmio (16 mmu 31), a gauna RpoGHod
YaCTH 3aBHCHMT OT RJHHH LeTOH 4acTH JAenuMoro U XpoGHO} wactu Je-
mutensi. Hanpumep, a1l LeMBIX ONEpaHAOB C MAaKCHMAAbHOM TOYHOCTHIO
pesyIbTaT JedeHusi 6yneT umeTb Ty e Tounocth ((15) mam (31)).
CrepcTBHeN chHOPMYJIHPOBAHHOTO MpaBuia ABJASETCH TO, YTO ONEpalHs -
gelleHHS] B COBOKYMHOCTH C mociepyiomeft omepanuefi CJOXEHHS, BHUM-
TaHUST WM YMHOXKEHHS MOXKeT BHI3BaTb WKCHDOBAHHOE NEpEeNONHEeHHe
B caMbiX Ge3OGHIHEIX, Ha NepBHA B3raAaf, caydasx. Hanpumep, oxasw-
Bdetcsi, uto B PL/l BHuHCIeHHe BHpaxeHH 124-1/3 wan 124-1/4
TPHBOAMT K aBapHAHOMY NPeKpalleHHIO BHINOVIHEHHS AAHHON Mporpammbl
(cM. HuKe mpuMepHl). Hag omepauus BosBefeHus B CTemeHb BeChMa
onaceH caydyai, KOra OCHOBAaHHEM CTeNeHH SBJseTCA YHCIO, a NOKasa-
TeleM —1es1asi Be/lMYMHA (B YaCTHOCTH, MepeMeHHasi). Hanpumep, pesyas-
TaT omepauuk -2%%9 wan 2% M Gyaer umers TowHOCcTs (1), H s
M=9 (umn M=00009) momyuntcs 5E2, a e 512. ) .

HanomuumM, 4t0 BHunC/eHne aTpH6yTa TOUHOCTH AJAS Pe3y/bTAaTOB
Ollepauuii MPOMCXORUT HA CTafHHM TPAHCISLHMH MO aTpuGyTaM ONepaHAOB,
2 bakTHYeCKOE OCYIIeCTBIEHHE ORepAlHH HaJ KOHKDETHHMH 3HaueHHAMH
¥ NpuBefeHne pesyJNbTaTa K BBHIYHCIEHHHIM paHee aTPHGYTaM NPOH3BO-
RuTCA yike NP BHINOJIHEHHH NPOTPaMMEL.

Huxe npusogartcs HekoTOpHe NpUMepH Ha BHIYHC/AEHHE TOYHOCTH
PesyabTata mo TowHoCTSAM onepamuos. CileBa JaeTcs YHCIOBOH mpHMep,
°"Pana—onpeneaeﬂue aTpu6yTa . pe3y/ibTaTa no aTpuéyTaM WIH BeNHUHHE
(@5 *3%) OonepaHJIOB; eC/IH @NEpaHA WK pe3yabTaT B MiaBawimeit Gopme,
' Zonosmurensuo ykashmaercs atpubyr FLOAT.
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12345.6789--11.111111 — 012356.790011 9, 4)-|-(86)—»(l2,6)

12345.6789 — 12345.11 — 000000.5689 . 04— (7.2~ (10,9
999.99 4 1.102 — 1001.092 (5.2)+(4,3)~(73) -
12345678.9 — 1.23456789 — FIXEDOVERFLOW O.1)—(9.8)~ (15,8

1.2 5~ 006.0 (2,1) * (1,00~ (4,1)
88.88 » 1.0001 — 088.888888 (4,2) + (5,4) — (10,6)
1.23456789 * 1.0000001 —~ FIXEDOVERFLOW  (9,8) + (8,7) — (15,15) -
1/4 ~ 0.25000000000000 (1,0)/(1,0) ~ (15,14) -
124-0.25000000000000 ~ FIXEDOVERFLOW  (2,0)4(15,14) -.(15,14)
0020.0 #+ 2 — 000000400.00 - (6,1)#x2—(11,2) -
0020.0 % » 3 — 8.0000E3 (5,1) #%3 - FLOA‘:@
9 4% P — 5.1200E2 gas-P=9.0000E0 (1,0) ++ FLOAT(5) - FLOA;

2 ++ N — 5E2 mis M= 00009 (1,0) #+ FIXED(5,0) » FLOATyjy |

‘ag

3ameuanue. Kommekcnaa KOHCTaHTa, BXOARIIAA B nupamﬁu.‘
PL/1 TpakTyeTcsl KaK JBa ONlepaHja ONEPAllHH CJIOMEHWS WJH BHYH-
TaHusl, H TOUHOCTb KOHCTAHTH C (HKCHPOBAHHOH TOUKOH onpene.uaeu; .
no nMpuBefieHHEM BHIIE GopMyJTaM. Takum o6GpaseM, TOYHOCTb KOHCTaHiH

| 42.3—6.71 : .
pasHa He (2,1), a (3,1). ' o
DuKCHPOBaHHOE NIePeNONHEHHE MOKET BOSHHKHYTb U B CIIyuae, xom

B*BHpaXeHHH NMPOH3BOAATCH ONepallHd Haj NepeMeHHBIMH, LE/IOTO (B
(ukcupoannoro) Tuna. Hanpumep, mpu BhUuCAeHHH BHIpajKeHHil BHRA

J—1/6, 145/K, I/J+K, F+G, F+G

_ &I MHOTHX snayenufi menbx nepemeHHux I, J, K win mepemenmmx
F u G c ¢ukcupoBanHoft TOYKOH MOMKeT BOSHHKHYTb nepeuo.nnenneﬂ’
BHINOJIHEHHe NMpOTpaMMBl MPeKpPaTHTCH. |
JlaHHHe u onepauuH ¢ PUKCHPOBaHHOH TOUKOH, npunonxmuex'ram
HeoXULAHHBIM pesyiabTaTaM, BBeflennl B PL/1 gnst ofecrieuenus KoM
MepUecKuX, AeNOBBIX, GYXTanTepCKHX PacueTos, B KOTOPHX, HanphMeED,
NpHHSATO COXpaHATb B JEHEXKHOM HTOre. Bce MHGDH BIIOTh RO caMBiX
wiagmux (go Komeiikh). Hicnonbsopanue RaHHHX C ¢uKcHpoBaHHo# TOT
Kofl B TeXHHUECKHX H HAYUYHBIX pacyeTax, KaK MH BHJEIH H3 MpUMepos
MoXeT MpUBECTH K PARY TpyAHocTeil. JlaHHHe ¢ QHKCHPOBaHHOH TO
(He uenHe) MOryT NOSIBUTbc B nmporpamme Ha PL/1, peanuytomel
HayYHO-TEXHUUeCKHE BHIYHCTEHHA, B: OCHOBHOM, 10" IBYM MpHYHHAM: )
1) pesyabTaT JeleHHs MeNHX BEJIHUHH B PL/1 Bcerpa npexc'm'
AseTcs ¢ GHKCHPOBaHHOMH TOUKOI; )
2) KOHCTaHTH, HMelomue B CBOeM H306paXKeHHH TOUKy, HO HE o
Repxaumye GykBy E, oTHOCATCA K JAAHHHM C ¢uxkcupoBanHo#t TOU!
(amec nnaparomefi, Kak B GopTpaue),
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[pn BHNOJHEHHH ONMepalHft Haf WLEJLIMH BEJTHYHHAMH HJIR C DHRCH-
paHHOMl TOYKOM MOXKHO NMOCOBETOBaTb UYHTATENAM PYKOBOZCTBOBAThCS
(1eAYIOUHMH NpaBHAAMH:

1) He HCNONb30BaTh B HAayUHO-TEXHHUECKHX pacueTax NepeMeHHHIX
genduH B (opMe ¢ QHKCHPOBaHHOH TOUKOH, TO €CThb OMHCEIBAEMBIX
grpubyToM F1 XED(p,q) cq#0;

9) KOTAia'B Pe3y/ibTaTe. BHNOJIHEHUsS HEKOTOPOl OMepaliH Haj BemMH-
qHAMH, TpPEeNCTaBNsieMHMH B dopMe ¢ GHKCHPOBaHHOH & TOUKOH, MOXeT
fody9UTBCS 3HaueHHe, Tpelyloulee ANsi CBOEro TOYHOTO NMPeACTABIEHHS
gonee 15 wudp *(cM. mbuMepht BHImE), TO ORMH U3 ONEPaHROB Ta Ko#
onepalliil CIefAyeT MPHBECTH K LEJOMY WM IUlaBaiouieMy TUIMY.

KSueaomy Tuny OGHIYHO TIPHBORUTCS pesyabTaT feneHHs ABYX
geAblX OMEPAaHJOB, BXOAAMMX B BHIpAaXKeHHe, KOTOPOE JNOJIKHO HMeTb
genttit Tun. Hanpumep, Bmpaxehne, koTopoe Ha (opTpaHe HMeeT BHA
145/K (cv. Brme), B PL/1 ciegosano 661 3ameHuTh Ha

14 FIXED(5/K)

3necs FIXED —BcTpoennast GyHKuusI, B JAHHOM Clydae MPHBOAS-
gasi apTyMeHT K ULeJOMY THI.

KnnaBaoueMy TUOY HYXKHO NPHBOAHTb OXUH W3 MeJBIX HIH
(MKCHPOBAHHBIX OTEpaHAOB ONeEpalHH, KOTOpas 3IXOAUT B BbIpameHue,
JOTXHOE MMeTh IJIaBAIOMHUA THI, M KOTOPask MOXKET MPHBECTH K (QHKCH-
poBaHHOMY NepenonHeHuio. OnepaHfoM Takofi' onepandn OGLIIHO B~
©TCS WIH DesyabTaT ReleHHsi UeJbix"0NepaHfoB MM KOHCTAHTHI, HMeIO-
mxe ApoGHyIo - wacTh. Hanpumep, Bmpaxenusi, xoTopbie B dopTpane
IMEIOT BHJ

1/) & K,_ J—I/G.b, 1.111H 1" 2.22222°+'3,3333,
8 PL/1 pmonxXHH MOMy4uTh cnenyromull BUR:

. 1/« FLOAT(K) nau FLOAT(I/J) + K, J—1/6.0E0,
L1111 % 2.22229E0 #3,3333 uan 1.111111E0  2.22222° 3,3333

TMepemenntie miu BHIpaxeHHs! Npeo6pasylOTcsi K NIABAIOWEMY THITY
¢ foMomibto BeTpoenHoft ¢ynkuun FLOAT, a KOHCTaHTH— NPHNHCHBA-
HHeM nopsigka.

Is Toro 4TOGH Munumusupona'rb HCIOb30BaHHE BCTPOeHHON DYHK-
It FLOAT u mnapalomux KOHCTaHT B MPOTpaMMe, CIeAYeT YUUTHIBATh
T0CTeR0BaTeNbHOCTD BLIMOMHeHUs oMepamifi PasHHIX PaHTOB B BhIpakKe-
BH 4 ToT ¢hakT, 4TO pe3yJbTAT ONepallH¥ MOTYuaeT ILIABAIOMAI THI,
T4 X0Ta 6bl ORUH M3 ABYX OMEPAHAOB ABAAETCH 1aB oM.
Mpuwmep.

Tpegnonoxum, uto Tpebyercs 3amporpaMmupoBaTh BHIpaKeHHe

t+——k+i (Vk—l—V,) -3,27448
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s
Ecan snagennst Bex'ropa V npepcrapnenm B mwaBapmeit @opu.
TMpH BHTHCIEHHH JI060TO H3 NMPOMEXYTOYHHMX pe3y/DTAaTOB BREpax

V(1)+5/1— K + 173 # (V(K) + V(J)) » 3.27448

ﬂ])OHSBOZ!HMOI‘O B cnenylomem nopsake:

5/1; V(I)+5/1; V(I)+5/1—K; 1/J; V(K)+V(J);
173 % (V(K) + V(J))'s 3.27448 u . n.

®rRCHpOBAHHOE MepeMoNHeHHe BOSHHKHYTh He MOXeT.

Ecnn e BekTop V uMeeT Tun dukcupoBannsft (nennf), To gq
npexynpeXAeHHs BO3MOXHEIX TepenoHeHni nupaxeﬂne PL/1 caexyer
3anHcaTh, HalMpHMep, Tak:

V(1) 4-5E0/1—K 1-1/J » FLOAT(V(K) 4 V(J))  3.27448

Ho npH H3MEeHeHHH MNOPSAKA BHIIOJHEHHS onepauuﬁ HanprMey,
B BHIDAXKEHUH :

V(1)4-5E0/1 —K+ 1/J + 3.27448 FLOAT(V(K)+V(I))

-BO3HWKHET TlepeNoTHeH e NP YMHOXKeHHH Ha 3.27448 (mpu 1/J>1/3. 2744@
"u Hano 6o 6ul dynkmuio FLOAT wcnonb3osaTh paHbille, MpH Bhume.,
newuu 1/J unm sapate 3.27448EO0. B

8.1.2. Niponunsie naHHBle. ApudMeTHYecKHE. BEJHIHHB! S3HIKA PL/]
MOTYT GHITb AECATHUHBIMH UMY NBOHYHBLIMH, 9TO YCTaHABTHBAeTCH Tipn
OMHCAHHH BEHUHH C TOMOMIBIO arpu6yroB DECIMAL wu BINARY
HASHIBAEMBIX aTPHOYTaMH ~ocHosanus. JINs ‘BeMMUHH, KoTOpble pasiee
omucuiBanuck atpubyTamu FIXED nmu FLOAT mo ymonuanwio npemo-
naraetcs atpu6yt DECIMAL.

B PL/1 EC BEJHUMHH ¢ TIaBalomell ToYKoA BHe aaaucnuoc'rro'r '
aTpuGyTa OCHOBaHHS npencmamxo*rch B MamuMHe B ofHo#t W ToOfl x\(e'
RHYTpeHHeA KOXHpOBKE, TO eCcTb B ABOHUHOM BHJAE C IeCTHAAUATHPHIHHN
nopsiakoM. Benuwunn ¢ duxcupoBansoft Toukoft umeior 8 EC 3BM
pasHOe NMpeACTaBleHHe B 3ABHCHMOCTH OT MX OCHOBaHHsA (cM. 8.5.2),

IBonunrte koHcTanTH PL/1 OTnHuaroTCs OT BBefleHHEIX paHee Jecf- |
THYHLIX TeM, 970 B HH(BPOBOA HaCTH - HCMIONBIYIOTCA TOMBKO IBOMUHHE
undpu (0 w ) uBKonle uncaa craBuTcst 6yKBa B; B nopsiake -mo-npek:
HeMy 3ajaloTcsl RecsiTHYHBe MudpH, XOTH CaM NMOPSAOK BHpaxaeT CIe
NeHb ABOMKH.

Npumep s

Ieane uucta 2, —15, 0 B nBOMYHOM. BHJAE Hmexo'r Takoe npenﬂ“"
neHue: }

10B, —I111B; 0B (Tounocts (2), (4), (1)). )

DurcHpoBaHHEIE JBOHYHBIE THCAa ¢ APOGHON YacThIO N

1B, —10.001B, 0.101B (Toumocts (1,1), (5,3), (4,3)) -
NPEACTABNAIOT CASyIOUHe 3HAYCHHS:

0.5, —2,125, 0,625
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flsoR9HES 9ECAa ¢ MIaBapmell Tourof
‘|{E—3B, 11.001E42B, .1ESB (roumocts (1), (5),(1)) .

ncTaBJIﬁDT caepylomue 3HageHuqd: -

0.125E0, 12.5E0, 1.6E1

KoMmaekcHble RBOHYHBIE THCAA 3annc§saro1‘cx TakK:
0.101B—0.001BI, —1E— 3B+ 1.E5B1 (rounocts™(5,3), (1))

ape

B aTpn6yTe TOYHOCTH yxasmaae'r'ca KOJHYeCTBO A BOH 9HHX nudp
s sHadeHHy (MaHTHCCE, xpo6uoft gactn). O TOYHOCTH KOMILIEKCHEIX KOH-
(faHT CM. 3aMeuanmue B 8.1.1. i ,
Tlas Bermuun ¢ GuKCHpOBaHHOM Toukofi MPeACTaBNeHNe B ABOHTHOM
gifle BO MHOTHX CIy9asx Gonee sbbeKTHBHO, 9eM B JecsTHyHOM. Takue
geTHIHHEl OGEITHO TPeGyIOT NSt CBOETO nMpeNcTaB/IeHAs MeHblle NaMsaTH,
4 CKODOCTb BHINOHEHHs onepalufi Haj HAMH B HECKONbKO pas BRINE,
geM A1 JECATHUHBIX JaHHHX. 3aMeTHM ‘TakxKe, 4TO C TOYKH 3PEHHS
0OTBETCTBHS Benuuun dopTpana u PL/1 B EC 2BM nenbM BeIHYKHAM
popTpana EC oTBeualoT HMEHHO IBOMYHBIE MHebe (purcupoBaHHHE)
sernaunst PL/1 EC, a ne gecatuunsie. TIpnuem s IBOMYHOR TOYHOCTH,
ge mpeBumatomedt 15, nenoe snaucHue PL/1 pacnonaraercs B 2 Gaiitax
(cootetctByer INTEGER#2), a ans Gonvmest Tounoctd (xo.31) —
p 4 Gafirax (cootserctyer INTEGER * 4). o
TlosToMy B Tex nporpammax, rae Gonburyio Romio- BHUHCTEHH Co-
(TABAAIOT OMePaMM HAR UETBIMM HAH APOGHEIMM BEIHIHHAMH Ges T0-
paaxa u sbdexTHBHOCTb DPaGOTH ‘mporpaMMb  MTpaeT CyIIECTBEHHYIO
pOb, CJAeAyeT HCTONb30BaTh ABONUHbE PHKCHPOBAHHEIE BEIHTHHE BMECTO
fecaTHuHBIX. OcoBento pexomerndyemcs UCNOA6306aMd dsouunbie nepemer-
Hble 6 MOM CAyuGe, eCAU OHUL NPUMEHAIOMCR & Kadecrnee uHdexcos.
HyxHO, OXHAaKO, 3aMETHTh, 4TO MPH STOM MOXET BO3BHHKHYTb DSX
eroxuOCTel, KOTOpHE NMPHXORHTCA MMETb B BHAY. STH CNOKHOCTH BO3-
HMKaloT O6HMHO TOTAA, KOTA2 B BHIpaXeHHe BXORAT BEHYUHH C pas-

HHMH OCHOBaHHsIMU. Tlepel BHINONHeHHeM omepaunft Hax onepaHAaMa

¢ PasHHIMH OCHOBaHMSIMH MPOMCXORHT NpeoGpasoBaHHe RECATHHHOTO ofe-
pamga B gBomumyio cucremy. ITpn stom B PL/1 cuutaercs, 9ro opna
Recituunast uudpa NpuMEpHO COOTBETCTBYET 3.32 ppouunniM Huppam
(3.32 ~ log, x/logio %). ’

[Ipusegem ans cnpaBkn (GOPMYJIH, MO KOTODBIM TPaHEIATOp YCTa-
HaBnHBaeT arpuGyT TOUHOCTH (p,q) NMpeo6pasoBaHHOTO JBOMYHOTO "3HA-
SeHus *) no atpubyry Aecsruuroro (p°,q°). (®ynguns CEIL (emoTo-
10K») BHIYUCASET MUHHMAJbHOE LleJoe, He MeHbIIlee apryMeHTa.)

———

*) STy ke hOpMYJH MOXKHO. HCIONB30BATL U ANA npeo6pasoBaHus
B3 gRoMYHON CHCTEMH B JeCSTHUHYIO, €C/IH 3aMEHHTD «3.32» na ¢/3.32s.
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p=MIN(CEIL([1+]p° * 3.32),h);
qe= CEIL(q° % 3.32) npu ¢°=0;
CEIL(ABS(g® * 3.32)) * SIGN(q%) npu ¢° < 0.
Epununa B p po6asisiercst, ecnd mpeoGpasoBaHve oCymecTBAfercy X
FIXED, a we k' FLOAT (o dyukuna SIGN cm. 9.1.2); h 06031 anaey
MaKCHMalbHO ROTYCTHMYI0O TOUHOCTBH (cp. c¢ 7.1.4): .
15 16
31} , & FLOAT— 53}..
Ilnst memOHCTPAUHH HEMPHATHOCTeR, KOTOphe' MOTYT BOSHHKHYTH p
npeoGpa3oBaHHH B XBOMUHYIO CHCTEMY, DacCMOTPHM clefyiomee Blip.
. 4

KeHye:

J 0.1

Ecau nepemeimgﬂ J umeer atpubyTh FIXED BINA’RY,'TO B &a.
YecTBe JBONUHOTO SKBHBajeHTa KoHCTaHTH 0.1 6yper Basto JBOHYHe
unco 0000.0001B, xortopoe pasro 0.0625. Taknm 06pasoM, Ana pecg.

ans FIXED—

"THYHOrO 3HAYEHHS, HE MPEACTABAMOrO TOYHO B XBOHUHOfM CHCTeMe, Moxer

npousofiTH SHAUATENbHAA MOTepst TOUHOCTH. Jlasw Toro uTo6H H3bexan,
Tagofl MoTepH, HeOGXOAMMO RECATHUHHE KOHCTAHTH 3aJaBaTh ¢ Gom.
el TOYHOCTHIO, TO €CTh C HEOGXOUMEIM KOJHYeCTBOM 1ubp B xpobHok
gacTu. B HameM caydae crepoBano GH, Hanmpumep, 3agaTh J + 0,10000,
9T0 Ghno0 OHl MprMepHo 3kBHBajseHTHO J % 0.09998. Kpome TOTO, ech

nepefiTi K BHUNCICHWSM C InaBaiomed. TOUKOR, To, yuHThbiBasi ocoGen- )

woctu npeAcTabienus B EC OBM Benuunn B miaBaomeft "thopme (ci.
1.7.1 u 85.2), MOXHO 6bt10 61t HamucaTh J » 0.1E0 u nonyuuts pesyib.
TaT ¢ TOUHOCTBIO N0 6 AecATHUHLIX 3HaKOB. JINA Tex RecATHUHBIX SHa
YeHuf, KOTOPHE NPEACTABAAIOTCS B ABOHYHOM BHAC TOWHO (HampHMep,
AN UENHX YACEN), HAKaKof MOTepy TOYHOCTH He BO3HMKAeT. Hanpuwmep,
BBIpaXkeHHS BHAA :

141, —14+25, K-40.5, L4-0.0625

HHKaKofl ONaCHOCTH HE NMpeJCTaBIAIOT.
Kax nokasbiBaeT cleAylomui mpuMep, KpoMe cayuasi, Korga B Apol-

HOM gacTH NPEOOPasyeMOr0 3HAUECHHS HaXORMTCA CMIIKOM Mano mudps

HMeeTCsl ONACHOCTR M TOTAA, KOTAA STHX UMD CAHIIKOM MHOTO.
TTycTh A2H 3arONOBOK HHKJIA CIEAYIOMEro BHAA:

- DO I=1BY 1 TO D/2;

Mpegnonoxkum, 9t0 I —nenas ABoudHAA nepeMeHHas ¢ TOWHOCTHIO

(31,0), a pecATHYHAA mepeMeHHas D umeer arpubytst FIXED DECIH
MAL(5,0). TousocTs Bipamenust D/2, nafigennas mo dopmynam mn. 8.1.1,
6yner pasua (15,10). B Havane Bunonsenus uukna, nockosbky I mpeA
CTaBneHO B ABOMYHOM BHAE, NDPH CPABHEHHH €r0 TeKyIlero 3HayeHHT
¢ D/2 nocaeatee ROMXHO GHTb NpHBeAeHO K ABOMUHOMY BHAY. JIBOHT
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44 TOWHOCTb, BHYUCIEHHAR Mo npuBefennbM pahee GopmyaaM, Gyaer
a8H3 (31,34); Takum 0GpasoM, Ha leJNylo 4acTh pesyabTara Jie1eHus
¢ OTBORUTCA HH OAHOTO paspsifia (cm. 8.1.1), u mocne npeoGpa3oBaHUs
¢ ABOHIHOMY BHAY Pe3yJabTaT BCeraa GyAeT MeHblle eRHHHIHL. IToaTomy
(RA3BIBAETCH, HUTO Sar0JIoBOK UMK/ ‘3a4aeT HYJeBYI0 KPaTHOCTb UHKI4,
4 ONepaTopH, cocTapislomMKe TeJ0 LHMKAA, He BHIMOMHATCA HH pasy.
HampHMep, ecd D =80, 10 D/2 6yaer paBHO '

00040.0000000000, -

4B ABOMUHOM CcHCTeMe NpeACTaBJeHO 34 uyasmu (ueJsiasi 4acThb pesydib-
fa1a B ABOHYHOM BUje 6yner orGpomena).

Ias Toro. 4ro6H usbexaTb OWMGKH, B npuneaennéia 3aroJioBKe
juKAa HYXKHO NpeoGpasosaTh D uau D/2 x psouuno# cucTeMe H K Tpe-
gyemoMy aTpHOYTY TOUHOCTH C MOMOMBIO Bctpoennoft pyunkuuu BINARY
(cM. 8.1.3), sapas nocie TO, nanpumep,

BINARY(D/2, 15,5) /» p=15; =5 «/

Ecan D (uau I) mpeActaBiieHo C nJiaBaiomei TOYKOM, TO HHKAKHX
npoéiieM B AaHHOM H B ApYTHX NOAOGHHX CAyYasx He BO3HHKaeT (Tak
xak ¢ B ‘bopMynax mepeBOAa NpH STOM OTCYTCTBYET).

OmuGoK H3-33 NepeBOja B JBOHUHYIO CHCTEMY TaKXe He BOJHHKAET, '
el AecATHYHOE BHIpdXKeHHe HaXORHTCA -B npasofl yacTH onepaTopa
TpUCBaHBAHH S, TaK KaKk aTpuGYT TOUHOCTH NpPH STOM He BEITHCIAETCH -
10 MpHBefEHHHIM paHee hopMyJiaM, a MPHHHMaeTcsi PaBHbIM aTpHGy Ty
fepeMeHHOM JIeBOf YacTH OmeparTopa. HampuMep, NpH BHIOOAHEHHH ome-
paTopa MpPHCBaHBaHHS -

I1=D/2;
wmi I u D ¢ Temn xe aTpuGyTaMu H 3HAUEHHSAMH, 4To ® panee, I mo--
IySMT SHaueHHe DaBHOE He HYJIO, a 40, KoTOpOe MOCIE MpHBEACHUS
K arpu6yram I (Hanpumep, FIXED BINARY(31,0)) nonyuuT BHX

0...0101000 .

8.1.3. Be'rpoenuué ¢yskuun, ‘Berpoennbie GyHKIHH |PL/1, mpepna-
3HaueHHHE AAS paGoTH C apudMeTHUeCKHMH AAHHHIMH, AenATCA Ha Ma-
TemaTnueckue H apudmertHueckue. Huxe jpaerca HX KpaTRuit 0630p,
a onucanue (yHkuufi npusefeno B 9.1.1 u 9.1.2,

Mamesamuueckue . pyrxyuu. MateMaTnueckue GyHKUHM NpeAHA3HA-
YeHN ZAf BHYHCACHWN Haj BeJHYWHAMHU, MPEACTABICHHLIMH B (opme
¢ nnapatomeft Touko#t. PesyabTaT BCeria MpeAcTaBafgeTCA C iabaonieit
Toukofi; apryMeHTH, HMetomue dopmy c (uKcHpOBaHHOM TOUKOH, mpe-.
O6pasyljorcst K ILiaBatomedl Qopme. Takum o6pa3oM, pesysibTaT BCErAa
nonyyaeTcd C OrpPaHHUEHHOH TOYHOCTHIO. OcHOBHHE MaTeMaTHYeCKHe
bynkyuu PL/1, coBnajaiomue CO CTaHAAp THHIMH (yHknuamu dopTpana,
Sy nepewncrenst B 1.6, a Ha ocoGemHocTh HX HCIOAb30BAHHS GBUIO -
YKasago B 2.1.3, 3jecb RAlOTCA HEKOTOpHIE JOOONIHEHHS, ’

H
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B PL/1 umeiotcs TpurosoMerpudeckue GYHKIHH, apryMenTH
PEIX sagaioTcs B rpagycax: COSD, SIND,.TAND. IToMHMO Hapys .
HOTO H JeCSITHYHOTO JIOrapH(®Ma MOKHO BHUHCIAHTb H JIOTapHy
OCHOBaHHIO 2 ¢ momompio ¢ynkuus LOG2. Muorue bYHKI Y Olipege,
JIeHH H /sl KOMILTIEKCHBIX apTYMEHTOB.

Mpumepn. - .
SIND(45.00) ~— 7.071E—1, Ho HanomzuM (cM. 2.1), uro
SIND(45) — 7.0E—1; ’ .

SIN(1.0000+-2.00001) — 3.1657E0 +- 1.9596E0I

Hs . Bcex BCTpoeHHHX GYHKUME TONbKO HMeHa MaTeMaThy,
BCTPOGHHHX (yHKUHUI MOTyT GHTb apryMeHTaMH Npu oGpallleHunu g Hfig-
uegypam (cM. 5.3‘;2;,

Apupmemuneckiie pynKyuu. APryMeHTH M syaueHHe STHX (bynmi'
KaKk H J1a MareMaTHuecKHX (QYHKI(uil, HMeloT apupMeTUYeCKHA :
B OTJHYHE OT MATEMAaTHUYECKHX (YHKUHMI OHH MOTYT GHTH H B dopue

¢ukcuposanHoft TouRo#t. Kak mpasuno, apudmernueckue arpuGymy
(FIXED wiu FLOAT, DECIMAL unu BINARY, REAL uny COMPLBX,
TOYHOCTD) 3HAYCHHAA (QYHKUHMH COBHAfAIOT C TeMH aTpHGYTaMH apryMents .
(WIH OCHOBHOFO aprym™MeHTa, €clH HX HECKOTbKO), KOTOPHE He Oropa.
PuBaloTCs 0coGo npu omucaHuH QyHKIMH. MHOrHE QyHKIMH onpegesnény -
U AN KOMIVIEKCHHX BeJHUYHH: )

Cpeau BCTpPoeHHHX QYHKIUHA HMeEIOTCS GyHKUME A5 ocyIecTBIeHAg
Npeo6pasoBaHus JaHHHX K 3afgamHoMy Macwtaby (FIXED u FLOAT),
ocHoBannio (DECIMAL, BINARY), moge (REAL, COMPLEX), rés-
nocrn (PRECISION); HeroTOpHe npeo6pasoBaHHSi —OCYimeCTBISIOTES
K HeoOXOAWMO# TOUHOCTH, YKa3LIBaeMOH B apryMeHTax. Hanpuwmep: ..,

FIXED(2.79E 41,5, 2) —> 027.90 :
BINARY(13.25, 8, 3) — 01101.010

REAL(7.3—4.5I) — 7.3 -
COMPLE X(—814, 7.7E —2) —» —8.14E2 4 7.70E — 21
PRECISION(58.76, 5, 1) —» 0058.7 \ .

-

.

®yukuus FIXED wucnonbsyercs, HanpuMep, RIS NpPHBEJeHHS 3HA-
YeHHil C MIaBalOMUM MACIITaGoM K LEJIOMY THIY. Hampuwmep, '
FIXED(—1.79E1) — —17 (Tounee —00017)
®yuxunst ADD, MULTIPLY, DIVIDE ciyxaT gis BHIUHCIIEHAS
pesynbTaTa apHMeTHYeCKHX omepanuit (4, #, /) ¢ TpeGyemol TouHO-
CTbIO, HampHMep:
* ADD(13.35, 87.65, 8, 4) —» 0101.0000 ;
- MULTIPLY/(1.26, 3E0, 2) — 3.7E0 i -
DIVIDE(IEZ, 3, 7) — 3.333333El : o
®ynkuuu FLOOR (¢m6a»), CEIL (snotonoxs), TRUNC (votcexats®)’
TpegHasHaYeHH [/ TMOAYUCHHS LelbiX 3HaueHWH; HO /st aprymeHTOB
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Maga;omeﬁ TOYKOR pe3y/ibTaT TaKXKe NosydaeTcd C niaBamoLielt To4-*
4, a He C GUKCHPOBAHHOH, KaK NPH HCIIONb30BaHHH (yHKIKM FIXED.
Hanmpumep:
FLOOR(47) — 4, CEIL(4.7) —»5, TRUNC(4.7) — 4;
FLOOR(—4. 7) —» —5, CEIL(—4.7) — —4, TRUNC(—4.7) — —4
fouree HAZO 6uo Gbr Hanucatb 04, 05, —05, —04. Kpome Toro,

FLOOR(4.7E0) —> 4.0E0
FLOOR(4.7652E0) =5 4.0000E0

®yukuun CONJG u IMAG nospoisiloT MOTYYHTh COMpANKEHHOE
gyaueHHe HIH BLUAEIHTD MHHMYIO 4acThb (B BHAe AeACTBHTE/NbLHOTO YHCHa).
Hanpumep:

CONJG(—3—8I) <> —34-8I'

IMAG(—3-}-8I) — 8 :

OKpYIVIeHHe 3HaueHHs MOXKHO TPOH3BORMTL (yHKUHel ROUND,
anpuMep:

ROUND(56.789, 1) — 56.800

ROUND(56.789, —1) — 60.000 __

®yuxuns MOD onpeﬁenex-ga H JJIsl OTPHIATEJIBLHOTO apfyuex-rra:
MOD(24, 5) — 4, MOD(—24, 5) — 1

(& popTpane EC B nocJiefiHeM cayuae nonyuaercsa —4).
®yukuus ABS onpefenena M AMsi KOMIVIEKCHOTO apryMeHTa:

ABS(4—3I)—5 ) .
Umeetcs dynkuus SIGN, onpegensiomass 3HaK Yucaa:
SIGN(—4.2) — —1, SIGN(4E —38)— 1, SIGN(0) — 0

.

8.2. CtpouHsie AaHHBIE

CTpouHHe AaHHBIe (GHTOBHIE M CHMBOJDbHBIE), ONHCHIBaeMble C I0-
Womplo aTpuGytoB BIT u CHARACTER (CHAR), 6uutH 0XapakTepu3o-
sanbt B 1.7.2. 3gech GYyAyT.RaHBl HEKOTOpHlE XONOJHEHHS.

8.2.1. HUsmensiemas piuHa. CTpouHble JAHHBIE MOAPAsieNAIOTCA Ha _
BIHYUHEL € NOCMOAHHOG Oauroll (PacCMOTPEHHBIE DaHee) H ¢ USMeHAEMOU
Otunoil; mocaentine xapakrepusylotcs arpu6yroM VARYING. Hanpumep:

DECLARE ZAG-CHARACTER(20) VARYING;

Atpu6yT aMMHBI B -KAHHOM CIyYae XapaKTepH3yeT He NOCTOSHHYIO,
2 MagcuManbHO ZONYCTHMYIO AJHHY Jisi ONHCHBaeMol nepémenHod. Te-
Kymag gauna nepeMennolt ZAG GymeT ompesensiThcs MO AJHHE MOCHeR-
Hero snavenmsi, MpHCBOEHHOro 5Tofl MepeMeHHOR C MOMOLIBIO OmNepaTopa
Tpucsanpanns, BBoRa, atpubyta INITIAL u T. m. Jo mepsoro mpw-
‘BavBanus JAHHA nepemMeHHON ¢ H3MeHsAEMOH JUHOR paBHa HYJIO.
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Mpumenp. ‘ RN
DECLARE S CHAR() INITIALCIBM), 5
SV CHAR(8) VARYING INITIAL("ECLI3BM’), E
B BIT (6) INITIAL("1011’B), .
VB BIT(3) VARYING INITIAL(’1’B);
» S='IBMLi’, SV="ECLIOBM’, B="101100'B, VB="1"B &/
SV=S; /% SV="IBMLILY %/ .
VB=B; /* VB="101'B %/

8.2.2. Crpounnte onepanun. Han cTpounbiMH BeNHUHHaMU (CHMBoy,
HBIMH H GHTOBHIMH) MOTYT IPOH3BOJHMTbCH pasTHUHBIE AefiCTBHS, Ing
B PL/1 ucnonbsyioTcs BcTpoeHHBle QYHKIWH, TepeducieHHbe B 8, 23y
9.1.3, a Takxke ongpauus CHemIeHus.

Onepauus cuennenns (|[), o6osuauaemass 8 PL/1 EC ABYMS Bockpy.
IaTeqbHHIMH 3HaKaMH (!!), npousBopuT NpucoeHHeHHEe BTOPOTO onepagy,
cnpaBa K NMepBOMY ONepaHRY H 06pasoBaHue HOBOR CTDPOKH C AiuEHof,
paBHO# cymMe nmm c‘rpox B ¢opTpane 77 onmepauus cuermel-ma Bm
BUR /.

Hanpumep:

’101’B 1 *11010’'B — “10111010’B

fIBM’ 11 */7 11 1370’ — 'IBM/370/

Ecmu ogun u3 onmepangos umeeT usmensiemyio miuny (VARYING),
TO M pesyJabTaT GyfleT UMeTb STOT aTpHOYT. Hanpuwmep,

DECLARE RES CHAR(20) VARYING INITIAL(’IBUTATD’),
PR CHAR(3) INITIAL(’HE’),

/%+ RES='IOBUTATDB’, PR='HELJ »/

RES=PR 1l RES !l *{'; /« RES='HELJJIBUTATb!" %/

Ecan 062 onepanfia GUTOBBIE, TO M Pe3Y/IbTAT GHTOBHIA; eclH OXUH
H3 ONEPAHAOB CHMBOJBHHIMN, TO NMPOH3BORHTCS NMpeoGpasosanie 6uTOBOTO
-OmepaHAa K CHMBOMBHOMY BuURy (cM. 8.2.3) B pesynbTaT moyuaered
cumBonbHE. K CHMBONbHOMY BuUAY MOryT npeoGpadoBmBaThest M aphdr
MeTHUECKHe JaHHHE, B 4aCTHOCTH, Lesme (cM. 9.2.4). :

Mpumep. i

PUT EDIT (‘BBIMTOJIHUJICS’ 11 KOL 1! "LIPA3’) (A);

[Mepen cuennenueM uenas Bennuuna KOL Gyper npeo6pésbnana K CHN-
BOTbHOMY BHAY (MpH STOM, CleBa ROGABNAETCA HECKOMBKO MpoGenos)
H B pesyabTare g1t KOL=05 naneyartaercs, HampuMep:

BBITTOJTHUJICAL 1115 1PA3 | .

8.2.3. Crpounnie npeoGpasosanus. B PL/1 ponyckaercs mpeoGpasos
BaHHe GHTOBOA CTPOKH B CHMBOJBHYIO H Hao60poT. CTpouHbie npeobps
30BaHHA OCYUIECTBJAIOTCS, HaNpHMep, B TOM Ciydae, KOTJa B Npasl
H JeBoft 4acTAX oOnepaTopa [NMPHCBAHBAHHS HAXOAATCH CTPOUYHHE BeAH
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E P pasHoro Buga. Kpome Toro, Mpu ONEPAHSX cUeMTeHus H OTHO-

oisl, €CTH ONMEPAHJKE ABNSIOTCA CTPOUHBIMH BEJHUHHAMH PASHOTO BHAA,

guTOBas CTPOKa MpeofpasyeTcs K CHMBOJBHOMY BHY.

[umosas & cumsoabryro. Kaxabii GHT CTPOKH NpeoGpasyeTcs B CHM-

, HanpuMep:

/01011’'B — "01011"

Cumeoabran’e Gumosyro. Cumeons 0 u 1 u3 cTPOKH mpeoGpasyrorcs
5 GHTBL Ectd B cTpOKe NPUCYTCTBYIOT RPYrHe CHMBOJIH, TO BO3HHKaeT
caTyauHs CONVERSION (npu npucBauBaHMM CHTYalllH He BO3HHKHET,
ol AeBepHBIA cuMBOJI oTcekaercs). Hampumep:

101011’ — ’01011’B ‘

'0101B’ — ommbka .

8.2.4. Ctpounbie ¢ynxkuun. O6paGoTKa CTPOYHHX JAHHBIX MOXKET
JpOHSBORUTBCA H C MOMOIIBIO BCTPOCHHBIX GYHKUHE. ‘

[IpeoGpasoBaHue cTPOK-ocyutecTeaserca ynkuusmu BIT u CHAR:

BIT("10’) —’10’'B

BIT(’110159’, 3) — "110’B

CHAR('I'B) —'1"

Tekymylo AJMHHY CTPOKH, ONHCAHHYIO B uacthoctd ¢ VARYING

‘§yoxHo ysHaTb ¢ moMowpbio ¢pyrkunn LENGTH:

LENGTH('OTBETLi—Ly" [IA""") —» 12
LENGTH(RES) — 11 (cM. 8.2.2)

®yukuus SUBSTR Bupenser Tpe6yeﬁy10 4acTh CTPOKH: -
SUBSTR(RES, 3, 8) — "LIABUT'ATD’
. SUBSTR(RES, 4) —'OBWUI'ATDB) -

B doptpane 77 pas Tex e Lejeil HCHONb3yeTCs MOHATHE NOAUR-
toukd, HanpuMep, RES (3, 8). i

Oynkunn REPEAT, STRING, LOW, HIGH npegnasHaueHH Ajs
o6pasoBaHus CTPOK H3 HEOGXOLMMHIX CTPOUHBEIX KoMmoHenT. Hampumep,
M EL ='—s%—' noayuum :

REPEAT(EL, 2) — /—ss——st——se—"

Komnonentamu gis ¢ynkuun STRING - aBasloTcs BCE d/MeMEHTH

.} %lanHoro Maccusa (wiH cTPYKTypH). Hanpumep, Aus “onucaHus

DECLARE BM(2,2) BIT(3) ~
’ INITIAL(’011’B, ’100’B, ‘001’B, 101"B);
Tonyyum ’
STRING(BM) — "011100001101’B. )
Oyuxuiin BOOL nosBosseT BHMOAHMTb JMI0GYI0 H3 16 BO3MOXKHEIX
Y Npumnume JoruuecKux onepauuii, KOTOpas SajaeTca TPETbEM
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aprymesitom. B npuMepax 3ajaHbl JoOrHYecKHe onepanuu =s u 5,&
BOOL(’101011’B, “011001’B, 1001‘B) — “001101’B
BOOL(’101011’B, '011001’B, ’1101’B) — '011101’B . §
@yukuun INDEX wu VERIFY HCTIONB3YIOTCA IS YCTaHORy

(aKTa BXOXKAEHHS CTPOKH HJIH CHMBOJIOB, ee COCTaBJAIIHX, B ‘W’M

CTPOKY. Hanpmaep, Rst . )
STR ='NO, TONE, ON’ -

noJayyum
INDEX(STR, ‘'ON') —5, INDEX(STR, ‘NOT’) — 0

—c1'poxa 'ON’ Bxogut B STR, HauuHag ¢ 5-ro cuMBoJIa, a %
'NOT’ B STR He COnepKHTCH; N

VARIFY("NOY”, STR) — 0, VARIFY('NEIN’, STR)—->3 -

— Bee camBonibl cTpokd 'NOT’ BXogaT B STR, 'HO 3-f cuMBOJ c‘l‘pon
'NEIN’ me cogepxntes B STR.
®yukuus TRANSLATE -ucnoabsyercs Ris 3ameﬁu HEKOTOpHX cn.
BOIOB B CTPOKE Ha apyrue. Hagpumep: :
TRANSLATE('ITAIA’, 'M’, 'TI’) — "MAMA’
TRANSLATE('TIATIA’, "1, 'ATI')-—»’L[SUISI'
Ias WHOD ='4,.” © WIHOD = ,/ monyuum
TRANSLATE(’'+-12, 345.67/, WIHOD WHOD)—+'|_112 345 67' )

" Crpoku TI' u 'M’, 'AIl" u 'S0’, WHOD u WIHOD 3aaam nﬁ-
JHLY npeo6pa3oBaHHS.

®yuxkuuss UNSPEC npeo6pasyer apryueu'r K GuTOBOH CTpOKe, X0-
TOpast COAEPKHT ABOMYHOE MpeACTaBIeHHe apryMeHTa B OBM (s Halneu
caysae EC OBM). Hanpumep:

UNSPEC("IBM’) — 11¢010011100001011010100’B

1 B M
UNSPEC(—12389) — 00010010001 1100010011101’B
\.ﬁ/‘s/

e o e o e s, s e e
1 2 3.8 9 —

8.3. MaccHBHbIE mepeMeHHbie, CeyeHHs

8.3.1. MaccuBRue nepemeHHbie M BbipaxeHns. B PL/1 napaay ‘°°
CKaNAPHLIMH MepPeMeHHHMH, C KOTOPLIMH MBI UMEJIH JeI0 paHee, HMEOTH
MaccusHole nepeMennvie (nepemennvie Had Maccusamu). B To Bpeus B3
CKalfipHas MepeMeHHas MPEACTABIAETCH B NpPOrpaMme HMeheM CKaifps
(mpocTas mepemeHHasl) WM HMEHEM MaccHBa CO CIHCKOM HHeKcoB (D¢PE
MEHHad ¢ HHReKcaMu), MacCHBHasl TepeMeHHas HpeAcTaB/siercs OABP
JMWLb HMEHeM MaccHBa. 3HaueHMe MacCHBHON ‘TepeMeHHOf xapakTePs
3yeTcsl He OAHON KOHCTAHTOM, KaK AMs CKalspHOW mMepemenHolt, 8 &
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'oKynHOCTblO KOHCTaHT; HX KOJINYECTBO COOTBETCTBYET KOJHUECTBY sie-
yeHTOB B Maccuse,

MaccHBHHE NepeMeHHHE MOryT HCNONb30BATheS B BHPAMEHHAX
5 TeX e CIyyasx, 9To W CKalspHble nepeMehHHe. Korga B Bhpaxe-
que B KauecTBe ONePaHAa BXOJUT XOTHA OH ORHA MAcCHBHAA MepeMeH-
yafl, TO BHIpaXKeHHe SBJSETCS MACCUsHOIM (8opadcerues Had uaccusaxu)
fcai OTIEPaHAAMH HEKOTOPOH OmepallMH SIBJIAIOTCH MacCUBHBE nepemen-
jbie, TO OMepailus BHIMOJHSIETCS Haj BCEMH COOTBETCTBYIOLWMH S/eMeH-
taMd ABYX MaCCHBOB; IIDH STOM MNpeAnoJaraercss, 4TO OnepaHKH-Mac-
(BB WMEIOT OJHHAKOBHE aTPHGYTH PasMepPHOCTH (rpaHMUHHe NapH).
Ecid OAUH U3 ONMEPAHAOB— CKalsipHas BEIWUWHA, TO OMEPALHs MPOU3-
BOAHTCA Haj CKalspoM M BCeMH dJeMeHTaMU MaccuBa, Hampumep, Anst
onucaHus ’ )

DECLARE (A, B)_(1:20) FIXED(7,6), &

(C,D) (1:20, —5:4-5) FLOAT(8);

BHPaXKEHHS

A—B, B--1, CsD, D/2
ABASIOTCS MAacCCHBHBIMH. .

MaccHBHHE nepeMeHHBle H BHIPaXKEHHST MOTYT GHITh aprymemamn
BCTPOCHHBIX U HEBCTPOEHHHX ¢ynxumit PL/1. ToabKo Ans BCTpOEHHBIX
$yHKUMEA pe3ynbTaT MOXKeT- IpeACTaBAATb COGOH MaccHBHOe 3HaueHHE
(1BAAIOIEEC COBOKYMHOCThIO KoHcTauT). Hanpumep, snauenust ykasa-
reneft pyskunit SIN(A—B) u SQRT(D/2) npeAcTaBasgioTCs COOTBETCT-
BeHHO COBOKYMHOCTBIO 20 u 220 KOHCTaHT (CM. OMHCaHHe). '

MaccuBHOe BhipaXKeHHE MOXKET ABJATbCA NpaBoil 4acThbio oneparopa
IPHCBAaUBAaHUA; B 3TOM CJyyae B JIeBOf YacTH omepaTopa ROJIXHa Ha-
XOZUTBCA MaccHBHas NepeMeHHasl (MOXeT GHITb, H CIHCOK MepeMeHHBIX)
¢ TeM JKe aTpuGyToM pasmepHocTH. Hampumep: -

A=B; C=CxD —SQRT(D/2);

Bce aneMeHTH MaccHBa A TOMYYalOT 3HAYEHHS COOTBETCTBYIONHX Sie-
MenToB MaccuBa B; maccuB C momyuaer sHaueHHe BHpPaXKeHHS, CTOSIIEr0
B mpaBoii yacTH. BosMmoxken caryualt, KOrja MacCHBHO! mepeMeHHON npu--
CBaHBaeTc 3HAYeHHe CKAaJASAPHOTO- BHPaXeHHsS, CTOAMmEro B IpaBoi
9acTH, HampuMep: '

B=0; C,D=1E—5; . -

Maccus B o6uy.rme'rca° maccuBaM C u D npucBauBaeTcss 3sHaueHHe KOH-
CTaHTHI. .

8.3.2. Ceuenusi. YacTHHIM clIyyaeM MaCCHBHEIX NePeMeHHHIX SABJA
0TCq ceqenun, xofopue npeAcTaBagl0T co6of creunanbHble YacTH Mac-
CuBoB. [l BHeJEHHs] 4aCTH MACCHBa B KauecTBE OAHOTO WIH HeCKOMb-
KHX HHJeKCOB MepeMeHHO - CTaBHTCA 3Be3Z0YKa, KOTOpas HMeEET CMbICI
HHlekca, mpoGeraroero BCe 3HAYeHHSi OT HHXKHEH X0 BepXHeil rpaHu,
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yKkasaHHX B aipuyTe pasmephocTH. Haf ceueimsmi nponaaox,,

Te XKe JefiCTBUA, YTO M Haj OCHIYHEIMH MAaCCHBHHIMH flepeMeHHhMy (b, 1‘
KOTOpHE HMCK/IIOYeHHs JAlOTCs MO XORY RadbHeHIIero H3JIO)K€HH;|) H{
npuMep:

DECLARE (P, Q) (49, 40) FLOAT, T(40) FIXED(10,8);

.........................

T=P(l,#); P(I, *)—Q(* J)—Q(* K);

Maccmsy T npucpauBaloTCs 3Haqeﬂuﬂ 1-# cTpokH MaTpHubL P, iy 1
CTpOKe MaTpuunl P npuceamBaeTcs pasHocTb j-ro H k-ro CTONGIgy
MaTPHIH Q.

Ocpanuuenue. .Cederyst Ansi MAacCHBOB CTPYKTYp He ROMyCKaloTesy,

8.3.3. BcTpoenHnle ¢YHKUHH M MacCHBOB, Oﬂeaylomne BcTPOe,,, :
Hole Gynkuun PL/I*npegnasHauenw gnas paGorm ¢ MaccuBamu. |

®ynkunu SUM, PROD, ANY, ALL suuucasior CyMMY, MpOHsge.
{AleHHe, NOTHYSCKYIO CYMMY WIH JIOTHYECKOe MPOH3BEJEHHE BCEX SeMé.
TOB Maccup .. Hanpumep, gas OJiHOMepHBIX MaccuBOB A u B ykasaren
(pyﬁxunn

SUM(A*B)
BHIUMCASET HX BexTopnoe NpOH3BeJeHHE (Ziagbi).
i

"Yxasareab QynKunn
ANY(C > IE—6)

NoJNy4aeT  SHaueHWe ucmuua, ecny B MaccuBe C (I06of pasmepHOCTH)
MMEETCsE XOTb ORHH 9JeMeHT, Gonbuiuit 10-8, Ykasareab GyHkuum

ALL(C > IE—6)

HMeeT ACTHHHOE 3HAueHHe, eclu Bce eMeHTH MaccuBa C Gonbiue 107,

@ynknus POLY MOXeT cyXuTb a5 BHYHC/ICHHS SHAUCHHs MOMH-
HOMa MO 3aaBaEMOMYy MacCHBY Kosxbtpnuueﬂ'roa ¥ 3HAaYEHHMIO nepeMeHHOR
Hanpumep, npu .
DECLARE A(4) FLOAT lNITIAL(93 8.01, —6 27, 4.4),

[+ TIOJIMHOM 9.3+ 8.014X — 6.27+X #4244 X553 5/
Z FLOAT(6);

N

u gas Z=0.1 nonyunm
POLY(A, Z) — 1.00427E1 ‘
®yuknun LBOUND, HBOUND, DIM MO3BOMSIOT Y3HATH 'rexyume

3HaQYeHHs PAHMYHBIX Nap WIH_¢NPOTHKEHHOCTbY HHTepecylomeil mporpas:,
MHCTa Pa3MepHOCTH JJIsi yKasaHHoro maccuBa. Hampumep, ans kE

DECLARE M(—5:+5, 1:10) FIXED(4),
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OﬂquM '
LBOUND(M, 2) — 1, HBOUND(M, 1) — 5,
DIM(M, 1) — 11, DIM(M,2) — 10

gra yHKLHM yROGHO TIpMMeHATh B MPOLEXYPax AJsi ONpefeNeHus yKa-
jHHBIX XaPAaKTEPHCTHK BXOHHIX napaMeTpOB-MaCCHBOB.

8.4. TlceBponepemeHHbIE

YKa3aTend HeKOTOPHIX BCTPOEHHBIX GYHKUHA MOIYT HCIOJb3OBATHCS
3 KaueCTBE MEePeMEHHHIX B JICBOI YaCTH oleparopa NpHCBaHBaHHA (a Tak-
¢ B KauecTse MapaMeTpa UKKJIA UM SJEMEHTa BBOAA Oneparopa GET).
TagHe YKasaTeld QYHKUHH HasHIBAIOTCH ncesdonepeMerHbML, TAK KaK
q TpH BHIMOJIHEHHH COOTBETCTBYIOUIEro OMepaTopa Kak 6Ll MpHCBaH-
gaeTCsl 3ajlaHHOE 3HAYeRHe (HanpuMep, mpaBol yacTH omepaTopa MpH-
csanBanus). DAKTHUECKH MpMHHMAET 3HAUEHHE NepeMeHHas (uHOrAa HMX
¢uBaeT M XBE), KOTOpas sABJIAETCH aprymeHTOM (yHKIHH-NCEBRONEpE-
yenHofl. Ykasarenb (GYHKUMH XapaKTepusyeT cnoco6 mpHeMa 3Ha9YeHHS
§1H, MOXKeT OHITb, ompejenseT npHHEMAalOlIee ToJe B aprymMente. Apry-
JeHTaMH TICEBROTIEPEMeHHBIX MOTYT OHITb M NepeMeHHble-MacCHBHI, HO
e MOTYT GHITB ICeBJONepeMeHHbLIE. -

Hcennonepeueﬂﬂue‘onncauu BMeCTe C COOTBETCTBYIOUHMMH BCTPOEH-
e pyHRuEsME  (cM. 9.1). Huxe gaioTed npqcrefiliue NpUMEpH Hee
101b30BaHHKs TCEBJONEepPEMEHHBIX.

TNcesponepemennsie IMAG u REAL wucrosb3yloTest Tansi H3MeHeHUs
| yHHMOS MJIH JefCTBHTEJbHOM yacTeil 3HAYEHHS KOMIUIEKCHO# TepeMeH-
woit. Hampumep, ecnti CV=—1-4-21, 10 no omepaTopaM NHpHCBAUBAHHI

IMAG(CV)=—5; REAL(CV)=9;
Anepemémxaa CV noayudT CIeRyIOlUIHE 3HAYEHUS:
- CV — —1—51 u CV-— 9421
Tcesgonepemennass COMPLEX gaeT BOSMOXHOCTb PasA€IHTb KoMI-

IeKcHOe 3SHAueHHe Ha COCTABHHE UYaCTH, NpejcTaBjfeMble JeACTBHTEDb-
HHMH BesHuMHaMH. Hanpumep, mo omepatopy :

COMPLEX(A, B) =CV;
M3 nepsonauanbHoro sHauenust CV momyuaem
A—s—1,B—2 )
Tcennonepemennas SUBSTR nospoasieT 3ameHHTh HeKOTOpYIO 4acThb
¢rpokn. Hanpumep, ansg
. STR='ABCDEFGH'’

%o onepatopy
SUBSTR(STR, 5, 2) ="0S;
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nosnyyaem
STR —» 'ABCDOSGH/’

ITo onepatopy
SUBSTR(STR, 5) ='0S’;
€aMeHsIeTCH KOHel[ CTpOKH:
STR — "ABCDOSLLJ
C nomowpio ncepgonepementot STRING MoxHO Beem sneuen-ri
MacCHBa (MM CTDYKTYpPHl—cM. 7.2) NpHCBOMUTL 3HAUEHHS KOMIIOHepy
'CTPOKH, «pasofpaB» JUIA STOrO SajaHHYI0 CTPOKY Ha 4acTH, co .
CTBYIOIIHE N0 JATHHE 3NeMEHTAaM MACCHBA (crpykTypbl). Hampumep, ope
DECLARE BM(2, 2J BIT(@3); ' o

no oneparopy
STR ING(BM);= ’011100001101’B;

nosTy4aem .
BM(1, 1) —.’011’B, BM(1, 2) — ’100’B,
BM(2, 1) — "001’B, BM(2, 2) — "101'B .
Tcesponepemennass UNSPEC nossoasier apudmeTHueckolt nin CTpGy-
HOl nepemeHHOR ¢ moMombIo GHTOBOR CTPOKH NPHCBOMTH SHaveHgye,

8ajjaHHOe B BHJE KOHKPETHOTO Npe/CTaB/eHHs RaHHBIX Ha OBM (cu. 9.1.9).

Hanpumep, npu
DECLARE H CHAR(2),

PACK FIXED@®),
‘IR BINARY. FIXED(, 3);

no oneparopam . MONYYHM N
| P o ¢
. e e
UNSPEC(H) ='1101011011000011’B; H —'0C’ -

UNSPEC(PACK) = "0001001101101101’B; PACK — — 136
UNSPEC(IR)  =0000000000010110’B; IR, —»010;110B -

8.5. OGpaGarsiBaembie AaHHbIE

ApudMeTnueckue u CTPOuUHHe HaHHHe oGpasyior B PL/1 egnuni;
KJacC JaHHHWX, KOTOPHe Ha3BaHH [06pabamowsaemvinu (npo6aremneim).
B xiacce ofpaGaTHBaeMHX JAaHHEIX MOMHMO ONHCAHHHIX paHee mpeoGpd:
30BaHHi BBeJeHH .NPeoGPasvBaHUA muna—MexAy apHdMeTHIeCKHMH,
GUTOBEIMH H CHMBOJILHBIMH JAaHHBIMH. _

Baaropaps npeo6pasosanusam Tuna B PL/1 oxasbiBaeTcs Bo3MOKHEM
MPOU3BORUTL apH(MEeTHUECKHEe ONEPaUHH HaX CTPOYHHIMH KaHHBMH Hs
Hao60pOT, CTPOUHEE OMNepalky Hajk apuPMeTHUECKHMH RaHHbMH. TaKi¥ -
06pasoM, MOXKHO CKasaTb, uTo B PL/l HeT nu apudmMetnueckoro, Hs 10°
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,-qucxofo (cTpoyHOro) BbIpaxkeHusi, a JHIIb B\mpameuue Had obpaba-
MpleaeMbLMLL (npobaemroimu) OanHoimMl.

8.5:1. TMpeoGpasoBannsi Tuma. Huxke KpaTko paccMaTpHBA@TCH
4 npeobpasoBaHusi Tima; Gojee MOAPOSHBIE CBeJeHHs NpHBefeHsl B9.2,
KyAd M Clefyet ofpaumaThcs MO Mepe HeoGXOAMMOCTH.

Kak Mbl yBugum nosguee (m. 9.2.3), mpeo6pasoBaiuusi THOA MOTY'T
4aBaTb BeCbMa HEOXHJaHHbIE pesyanbTaThl, H N03TOMY, 10 BO3MOKHOCTH,
4x ClefyeT u3beraTh, TeM GoJjee, yTO OHH (KaK, BIpOYeM, U OcTalbHEIE.
npeo6pa3oBatKfl) CHABHO CHHXKAIOT 3h(eKTHBHOCT IPOrPAMMHL. Hwmenno,
JiCXOASL M3 3TOTO, BO BCEX NpefbIAYWHX [J1aBaX He YIOMHHANAach BO3-
MOXHOCTE Tpeo6pasoBanus THNa AaHHbIX. [I[peoGpasoBaHHs THNA HHOTRA
IPUXORUTCS HMCIOQJb30BATH B TOM C/yuae, KOIRa Haj OJHMMH-H TeMi xe
LAHHBIMH HeOGXOZHMO MPOH3BOJUTH ONepaluH PasAMYHOrO TWMa: apug-
MeTHYECKHe, CTPOUHEIE, JOTHUECKHe.

Bumoseui 6 apugdmemuueckud. buToBasg cTpoka npeo6pasyercs B Io-
IOXKHTENbHOE LEJI0e JIBOHYHOE UHCIIO (koTopoe 3aTeM MOXeT GOHTb
noJBEPTHYTO Heo6xonuMb1M apudmemqecxum I‘Ipe06paSOBaHHHM) Ha-
npuMep:

‘01011’B —->0101 1B

Apupmemuseckuil 6 6Gumosgoui. ApupmeTHyecKoe 3HaueHHe, Tepss
34aK H JPOGHYI0O YacTh,.fipeofpasyeTcsi CHayana K MOJOXKHTEeILHOMY
LeIOMYy JABOMYHOMY WYHMCIY, a 3aTeM NOGHTHO —B GHTOBYIO CTPOKY. Ha-.
npumep: . ’

11011.01B — "11011’B o )

—9.85 —'1001'B : :

Cumgonoroil 6 apugpmemuveckuii. CUMBONbHAs CTpoKa Npeo6pasy-
et B apuMeTHYecKoe 3HAYEHHE TOJBLKO B TOM Clyuyae, eCH CTPOKa
cofep:KuT uucao. [IpeoGpasoBaHue 3aKJII0YaeTCs B BLIJEJIEHHH YHCIOBOTO
3HAYEHHS, COAEPIKAILErocsi B CHMBOMBHON CTPOKe. B HEKOTOpHX Ci1yyadx
MOTYT OTOpacHBAaTbCA MHHMas U APOCHas YacTH BBICJIEHHOTO 3HAUEHHUS;
KpomMe TOro, MOTYT npouanonmbca W JpyTHe apHpMeTHuecKHe MpeoGpa-
soBauug. Hamnpumep: g

"L — 8135’ ——8135
Lal.3—2.41y — 1

Apuppmemusueckuil 6 cumsonvroui. Tlpeo6pasoBanne apupMeTHUECKHUX
NaHHBIX K CHMBOJIBHHIM CTDOKaM HMeeT crenudHyeckuii XxapakTep,
TOCKONBKY * IpHMeHsIeFCsl, KaK NMpPaBHJIO, PH BBIBOAE JNAHHBIX Ha I€yaTh.
Kaxnass gecsiTuunas undpa apudMeTHYecKoro 3HaueHHsi (MOKeT GBITL,
NpegBapyTeNbHO MePEBEeAEHHOrO W3 ABOMYHOT'O OCHOBaHUS).TpeoGpasy-
eTcst B cOOTBETCTBYIOUWIME CUMBO/. [lJMHA MONYYeHHOH CTPOKH 3aBHCHT
OT aTpu6yTOoB npeoGpasyeMoro 3Hauenusi. Hampumep:

4-3126.40 — ’1_113126.40’

—0.17350E5 —» ’ — 1.73500E - 04/

6 3ax. 105 : - 145




8.5.2. Mpencrasnesne gamwmx PL/1 3 EC 3BM. B EC 3BM oﬁp.. )

63T1:13aem>1e fRanusie PL/1 B 3aBHCHMOCTH OT HX a1‘pu6y1‘on UPGACTané
JA0TC R cne,uyxomnm oGpasom:

FLOAT DECIMAL u FLOAT BINARY—npeaeTaBJImO'ranom@“
U TOM ke nuiasalomeM nBoHuHoM ¢opmare. [lpu p<6 ais DECIMay,
wii npn p<<21 ara BINARY pennunna sanumaer 4 Gaiita, a B npo.
THBHOM cayuyae (npu p > 6 wim p > 21)—8 Galit. B dopTpane EC
COOTBETCTBYIOUIHMH SBJISIOTCA RaHHHe, onucaHHoie ¢ REAL 4. B

REAL % 8.

FIXED BINARY — npeicTaBisloTCsi B (HKCHPOBAHHOM nnommq
dopmate. Ilpn p << 15 Benuunna sanvmaeT 2 Galiza, a npu p > 15 335..
maer 4 Gaiita. B q)op'rpane EC cOOTBeTCTBYIOMHMH ABISIOTCS A2HHHE,
“omucannsie.¢ INTEGER %2 n INTEGER # 4. .

FIXED DECIMAL— NPeACTaBASIOTCA B YIaKOBaHHOM necmmnm.
¢opmarte u 3aHumalot [p/2]-4-1 6aiit. B ¢opTpane EC “COOTBETCTBYO:
mUX AAaHHHX HeT. | .

COMPLEX—npe)LCTaBnmoTCﬁ JABYMSI JAefiCTBU T bHBIMH 3Haqeuum
H 3aHUMAIOT YJXBOeHHOe N0 CPaBHEHHIO C REAL KOJIHYeCTBO. Gam-
B topTtpane cootsetcrByiouine zanuse (COMPLEX # 8 1 COMPLEX x 16
umeioTcss Toabko a1t COMPLEX FLOAT (DECIMAL wiu BINARY)
C ofMHApHOI (p=<6nm p<<2l) nBouﬂou Ap > 6 um p > 21) 1oy
HOCTSIO.

-CHARACTER ——kaxauifi CHMBOJ CTPOKH aaﬂumae'r 1 Ga#it. B q»p-
tpane EC ananornymblx AaHHBIX HeT, HO CHMBOJIbHas undopmanus
MoxeT GHITh pasMellleHa B JaHHBIX .moGoro tuna (o6uuno B INTEGER). -

BIT—B opgHoM G6afiTe pasmenjaercsi OT ORHOrO Jo 8 6m§‘
(cm. Huxe 8.5.3). B ¢oprpane EC COOTBETCTBYIOMHUMH NAHHHIMH MOXHO -
cuutath Jgoruueckne (LOGICAL %1 u LOGICAL % 4) 'paunsie. Kpom

TOr0, HEKOTODPHIM aHaJlOTOM siBasietcst 16-puunas uHpopManus (bopréna

EC, KoTopas MoxeT OHITb Da3mellleHa B JaHHBIX JIOGOTO THIA.

4
8.5.3. ¥Ynaornenue panubix. C NOMOLIBIO aTpHGYTOB ALIGNED g

1 UNALIGNED nporpaMMHCT MOXeT 334aBaTh «HEILIOTHOEY (eupoeaenmgi

WU <IUIOTHOE» (HesbipOBHeHHOe) Da3MeLieHHe BeJIWYUH B MaMsiTh. B mep- -
) \ ¢

" BOM cilyuae YCKOpAeTes BHIIOJHEHHE NMPOrpaMMbl, HO 3a cueT ROMOJHHE-

TeJbHBIX pacxojoB MNaMsTH. Bo BTOpOM cCJly4yae 3KOHOMHUTCS HaMﬁ'ﬂ»:

HO 3aMeJJIsieTCss BBHINOJIHEHHEe NpOorpaMMhl. S

Mo aTpubyTy ALIGNED nepemennbie ¢ arpu6yTamu FIXED BINARY
paIMeIaIOTCs ¢ TPAaHHILB IONYCI0Ba (415 p << 15) uitn crosa (a5t p > 15h
"a mepeMeHHble ¢ arpubytom FLOAT pasMemaloTest, HauHas ¢ rpanuus.
ciosa (W1 p<< 6 wan p<<21) win pgsoiioro ciaosa. OcTaiabHbE 'mmi
NaHHBIX pa3MemaroTcA ¢ Hayana Gaiirta. -

Ilo artpubyry UNALIGNED Bce Tumb AaHHBIX 33 HCKJIOUEHHEH
6UTOBBIX Da3MeIHAIOTCS, HAaYHHAf ¢ TPaHHIB GafiTa, a GuToBble (B TOM
yncae M SJeMEHTH MACCHBA) DAasMEIAIOTCHA C OYEpPeTHOTO CBOGOAHOTO
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guta. Kax BHIMM, CHMBOIbHBIE H (UKCHDOBaHAME JECATHYHHE AAHHbIE
pcerfi@ pasMeiaiTcs, HauHHas C rpaHMIH GaiiTa.

Ilo ymonuanuio CcTpouHHle JaHHbHle YIJIOTHEHH, a apuMeTHye-
CKHEe — HerT.
' PasMemenne B (opTpane COOTBETCTBYIOMMX JaHHHX (cM. 8.5.2)
yCTAHOBJIEHO TaKoe Xe, 4TO W [O yMmonyanuio B PL/1 (cM. 7.1.4).

YnpaxHeHus ‘ ' .
8.1. CocTaBuTh TpOUEAYPY, B KOTOPOH C MOMOMIBIO- CeYEHUH BhIUk-
casercs npouaaenenne npﬂMoyI‘OJlele MaTpui;

c,,::})a,,, bej i= seees My j=1,..., N.

8.2, COCTaB;aTb IIPOLENYPY, KOTopasi B CTPOKe, cofepiKalledl YHCIO
¢ (MKCHPOBAHHOH TOUKOM, 3aMeHsieT JADPOGHYK YacTb, eCid OHA eCTh,
Ha NpoGesabl BKAIOYas H TOYKY.

8.3. CocraBurb npoueaypy, KoTopas NepecTaBisieT MecTaMu k mep-
BHX H R TOCNEIHHX CHMBOJIOB B ‘CTPOKe. -

8.4. CocraBuTb mpoueaypy-QyHKUuIO, KOTOpas HMeeT 3HayeHue
HCTHHA, €CJIH CPeNH COOTBETCTBYIOUIHX CTPOK ABYX MaTPHU HeT TaKuX,
YTO BCE MX JEMEHThl MONApHO PaBHbI, B NPOTHBHOM ciydae GYyHKUHS
IoAyuaeT 3HaYEHHE JOXK.
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.
TJIABA 9 . )
CTIPABOUHAS, -
B aToit raaBe coGpaH cnpaBoqm:m "MaTepHall, NOCBSIEHHHA BCTPOeR.

KB GYHKRHSM, npeo6pasoBaHHAM, CHTYalHsM. 3nech e HPHBOZATCH
CIHCKH KJIOYeBHX CJI0B PL/l CHMBOJIOB EC 3BM wu CHHTAKCHYECKHX

dopm.

9.1. Bcrpoeﬂnbxe (ynKuHH

Huxe gaetca ceogxa BctpoeHHbx ¢ynkumit PL/1, xortopsie paspe. ™
JeHbl Ha MaTeMaTHueckHe, apH(MeTHyeCKHe, CTPOUHbBIE, QYHKUHH Jia
paGoTH ¢ MaccuamMM H pasHue ¢yHkuux. Ecab He' orosopeso ocoGo,
TO apryMeHTaMu (GYHKUUM SIBISIOTCH CKalsSPHBIC HIM MAaCCHBHblE BHIpa: -

' JKeHHS; B TOCIERHeM cayuae 3HaueHneM OYHKUHH OyAeT MaccuB (€CIH
MACCHBHBIX apTYMEHTOB HECKONbKO, TO OHH AONKHEI HMeTb OJMHAKOBHE .
TPaHHIBL).

Ecitn y ¢yHKIMH xmeerc/a HecKOJIbKO aprymex-n‘oa, H4A KOTOPBIMA:
TNpH BBIYHCAeHHH QYHKLMH NPOHU3BOAATCS KaKHe-ITu60 AeHCTBUS, TO 3TH
apryMenTh TNpeoGpasyiotcsi Kak ollepaHAsl Bhpaenuit (cM. 2.1 .2),
GyHKUUA TONyYaeT pe3yJbTHPYHOUIHE aTPHOYTH (eC/TH HE YKa3aHO HHOE).

Huxe g1 aprymMeHTOB BCTPOEHHBIX dbynkuuit ucuo.nbsym'rca cne
Ryrome 0663HaYeHHS:

X, Y, 2—CKanfipHble M MacCHBHble BBIPaXKeHH: (zum ncesjonepe-
ME@HHBIX — CKaJsipHble H MacCHBHbIe nepemeunue), .

I, n, p, g—1uenble AeCATHYHbIE UHC/IA;

¢=a-} i-b— KoMNJIeKCHOe 3HaYyeHHe.

K aprymentam x, y, z nnorfa GyAyT NMPHOHMCHIBATHCS 0603HAUEHHA
aTPHGYTOB, YKA3LIBAIOWIMX Ha HeoOXomnmulil THI aprymenta. Hampuwmep,
xA, yT, zH o6osnauaioT aphdMeTHUECKHe, GHTOBbIE, CHMBOJIbHBIE apry:
MEHTH HIH NpeobpasyeMbie. K HHM. Ecnu npu ofpaimeHdy 3ananbl apry--. .
MEHTH C JPYTHMH aTpHOYTaMH, TO AaBTOMATHUECKH NIPOH3BOAHTCS npe- -
o6paseBaHHe K yKasaHHEIM aTPHOyTaM; npeoGpasoBaHHs CM. B 82u92

0] Maxcxma.nbﬂoﬁ ToyHocTH h cM. B 7.1.4, ©
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[Ipumepst o6pawenHii K BCTPOGHHHM OGYHKUUAM OHJH JaHH B
8.1.3, 8.2.4, 83.3 u 8.4. :

9.1.1. MatemaTnyeckne (yHKIHH. Aprymel-rru BCex q)ymumﬁ HMeIoT
apudMeTHUECKHH THI H  MJaBAOWUH macmuTa6 uian npeo6pasyioTcs
K Hemy. 3HayeHHe QYHKUMH HMeeT nAaBaloWKi  Macirtal; ocTalbHEE
annGy’m COBMARAIOT C aTpu6yTaMu apryMeHTa, B TOM 4HCIe aTPUOYTH
TOUHOCTH H pasMepHocTH. Hixe Xx 0603HauaeT AefCTBHTENbHOE HaM
KOMILJIEKCHOe 3HaueHHe, a xR — TOJbKO JeHCTBHTENbHOE. '

MpenTaUKaTOPH MaTeMaTHYecKUX QyHKUMH Mory'r 6L1Th apryMeHs
TaMH NPH BHI3OBE MPOUERYP.

ATAN(x)

ATAN(xR, yR)

ATAND(xR[,yR))
ATANH(x)

COS(x)

COSD(xR)

COSH(x)

ERF(xR)

EXP(x)
LOG(x)

arctg(x);
r/aBHOE 3Ha4YeHHe B pagHaHax; AJs KOMILIEKC-
Horo x (kpome x= +1.i) BHgaeTcs

“LOG((1 +i-x)/(1 —i-x)).

arctg(x/y);

TO eCTh:

ecan y > 0, to arctg(x/y);

ecan x>0 u y=0, 10 +7/2;

ecin x=0u1y<0,T0 n+arotg(x/y);

eclu x<0 u y=0, To —mn/2;

ecn x <0 u y<0, 10 —n-l—arctg(x/y)
arctg(x[/y]); .

MCKJII0YaeTCs, c.rlyqaﬁ 0/0; mazﬂoe}aﬂaqeﬂne B

rpagycax:

. ATAND(*[,y]) = (180/m)- ATAN(x[ )

arcth(x);
npegnonaraetcsi, 4to ABS(x) < I; ana KOMm!eKc
Horo x (kpome x= +1--0.i) BHgaercs.

LOG((1 +x)/(1 —x))/2-

cos(x);

Xx—B paluaHax; /1 KOMILJIEKCHOro X BblI[aeTCﬂ .

cos(a) ch(b) — i -sin(a) sh(b).
cos(x);
X—B Tpagycax.
ch(x);
Al KOMIJIEKCHOTO X BbmaeTcﬂ
ch(a) cos(¥)+i-sh(a) sin(b)

¢ynxunst ommbox ERF(x) = V?__ Sx e~ 1 dt.
. Fid 0

ex,
In(x);
ucknoudetcsi x < 0; AT KOMIUIEKCHOTO x (KpoMe

. x=0-40-i) Bugaercs LOG(ABS(x))+i-¢, rae

— g < Q< +n (c=r-"9)..
. 149

AR . v



LOGIO(x) logao(%);
HexavaeTes. x < 0.

LOG2(x) logs(x);

HCKII0waeTCs :< 0.

SIN(x) sin(x); .
. *—B paguanax; LN KOMIVIEKCHOTO X BEjaercy ' -
sin(a) ch(b)+i<cos(a) sh(b
INDGR) . (a) ch(b)+i-cos(a) shp). |
X—B rpagycax.
SINH(x) - sh(x);
» JJ1s . KOMIUIEKCHOTO X BHIaeTCst .
sh(a) cos(b)-+ i-cg(a) sin(b).
SQRT(x) %
i itrJaouaercs x|< 0; A1l KOMIUIEKCHOTO X BHja~.
. eTcd IJaBHOe 3HauYeHHe: 4 - i- v, rae >0 wm .
u= =0u0v=0,
TAN(») C tee -
) . X—B pajgHaHax,
TAND(xR) L tgms
' Xx—B rpagycax.
TANH(x) ©L o thx).

9.1.2. Apudmernueckue

METHYECKHH TuN. APryMeHTH X M § HMMeIOT THN apu(MeTHYeCKHHt WiaH
npeoGpasyemuit Kk Hemy. Ecun HE OroBOpeHo 0coGo, TO Te aTPHOYTH
3HaueHust (YHKUMH, KOTOPHE He YNOMHHAIOTCH, COBNjaloT C AaTpHOY- .

¢yukunH. 3HaueHue (pyma.mu HMeeT apmp

TaMH OCHOBHOTO 06pafaTHBaeMOro aprymeHTa. ApPryMeHTH (YyHKUuil

MOTYT GHITb JeHCTBHUTENbHHIM
TeAbHHMH (YR) UAH TOJBKO

ABS(x)

H. WK KOMIUIEKCHHMH (X), TONBKO AEHCTBH-. -

KOMIJIeKCHbIMH (xC).

Pesyabrar: | x |; gas Koumlexcuoxoxnuxa- '

etest +V a®Fb%; tounocts aas FIXED

ADD(x, , p[.q])

BIN[ARY(x[,r[,q1])

CEIL(xR)

OMPLEX| , _
crLx } (R, yR)

COMPLEX: (MIN(, p+1), ).
CnoxeHue x-y; pesyibTaT HMeeT 3afaH-

Hylo. TounocTb (p << h); ans FIXED g o6s-

3aTeJbHO. ) )
ITpeoGpasoBaHHe B ABOHYHOE OCHOBaHHe,
¢ ykasauHoil (uHaue cM.8.1.2) TounoCTBbIO.

MunuMalibHOe 1esloe, He MEHbIICE X; TOY--

Hocth A5 FIXED:-(MIN(h, MAX (p—q-+
+1,71)), 0). '

O6pasoBanie x=i.y; MOXET HCIONB30

BaTbCsd Kak NceBloNepeMeHHass Ans pasfe-

JI€HHsA KOMIIJIEKCHOI'O 3Ha4YeHUsI Ha COCTaB-
HHI€ YacTH (OHH' CTAHOBAITCS ' BelleCTBEH:

" HBIMH).
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CONIGHC)
DEC[IMAL](x[,p[,91))

DIVIDE (x, g, p[ ,q]‘)l
FIXED(x[,p[,q1])
FLOAT (x[,r])

FLOOR(xR)"

IMAG(xC)

MAX(xRYR,..)

MIN(xR, yR,..)

' MOD(xR, yR)

MULTIPLY(x,y,r[,91)

PREC{ISION](x,p[,q1)
REAL(xC)

ConpsixxeHHOe 3HaueHHe: a—i-b.

[Tpeo6pasoBaHie B ReCATHUHOE OCHOBAHHE
¢ ykasannoii (uHaue cM. 8.1.2) TouHocTbio.
Henenue x/y ¢ yKasaHHOH TOYHOCTBbIO pe-
syabrata (p<<h); ana FIXED ¢ o6ssa-
TeJbHO. -

. .
[TpeoGpasoBanue K (HpHKCHPOBAHHOMY Mac-

© wraby. Korga p u ¢ He 3ajaHbl, TO OHH

Gepytest mo ymonuaumio: 5,0 wam 15,0.
ITpeoGpasoBaHHe K I1aBaloieMy MacmTacy.
Korja p He 3apaHo, To OHO GepeTcd IO
ymonuaHuio; 6 uiaun 21,

MaxkcumalibHOe 1e/0e, He GoJblllee X; TOU-
Hoctb gna  FIXED: (MIN(h, MAX(p —

~_q+1v l))’ 0)'

MuyMmas yacTb KOMIJIEKCHOTO 3HAYeHHs1 B
BuUJe BeI[eCTBEHHOTO 3HAYEHUA; MOXKeT
HCMOJAb30BaTbC KaK ICeBAONEpeMEHHas

AN H3MEHeHHs MHHMOP YacTH 3HaYeHHS

KOMIIJIEKCHOi nepeMeHHO.

MagcuManbHOe M3 3aJlaHHHIX (He MeHee
IBYX) fsHaueHHii; ec/TH 3aaHH- MAacCHBH, TO
beay.rngrar——maccnn. Tounoctp gnst FIXED:
(MIN(R, MAX (py— 1)+

+M:\x(‘h')), MAX(q0)-

MuHUManbHOE M3 3aJaHHBIX (HE MeHee JBYX)
‘3HavteHwil; nanee, kak B MAX.
TMonoXHTENbHEI OCTAaTOK JACNEHHS X Ha Y,
TO eCTb MHHHMalbHOe MNOJIOXKHTEIbHOe
YHCIO0 2, Takoe, 4TO (¥—2)/y ABAAETCH
ueabiM. MoXKeT BOSHHKHYTb CHTyauHs
ZERODIVIDE; a gna FIXED Moxer 6uTh
u SIZE (cm. 9.3.1). Tounocts st FLOAT:
(MAX(p1, pa)); ana FIXED: (MIN(h, pg —
— g2 +MAX(41, 92)) » MAX(q1, q9)).
YMHOXEHHE X HAa y C YKa3aHHOI TOYHOCTHIO
pesyabtata (p<<h); ¢ npu FIXED o6s-
3aTe/JbHO. i
IIpeo6pazoBanue ‘B yKa3aHHYI0 TOYHOCTb.
BasTHe ReHCTBUTENbHOH YacTH Xx; MOXKeT
WCNOJIb30BATBCS  KaK TiceBAoNepeMeHHast
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BOUND(x, n)

SIGN(R) B

TRUNC(xR)

.
3

A7s 3aMeHH AeliCTBHTEbHOM YACTH 3Have-.
HHA KOMILVIEKCHO# NMepeMeHHOH.
Oxpyraenne. ax FIXED mpoussogutes
Ha n-ii uudipe (cnpasa OT TOYKH NPH N ==(
wii caesa npu n < 0); oTpuuaTeibHhe .
3HaYeHHsT  OKPYTJIAITCT MO  a6coJlioT-
Holt BennuyuHe. Tounocrs mns FIXED:
(MIN(p+1, b),q). HOass FLOAT ycrauas-
nuBaeTcd B efHHHLY caMblii mpaBhiit (31-k
und 63-#1) KBOMUHBIA PA3PAX KOHKPETHOTO
npeACTaBJeHHs; CTPOUHble XAHHBIE ‘HE Me-
HSIOTCA. A

3uak uucna. 3Hauenye, paHoe | wan —1,
wru 0, uMeer atpubytst FIXED BINARY
(15, 0).

OTceuenne ApoGHON yacTH:

N FLOOR(x), npu x=0,
TRUNC(x)g{CEIL(x), npu x < 0;
TouynocTh mia FIXED: )

(MIN(R, MAX(p 4 1—¢,1)),0).

9.1.3. CtpouHbie (pyimunn. OcHOBHBIMH apryMeHTamy Bcex Qyskuui,
€CJIH He 'OTOBOPEHO NPOTHUBHOE, SBJIAIOTCA CTPOYHBIE BHIPAMEHHS HJIU
npeo6pasyemble K. HuM. HekoTopble apryMeHTE MOTYT GHITh TOMbKO
6utosiMu (xT), TONbKO CHMBOJMbHBIMH (xf) nan Tonbko ‘menwmu (x/),

'a TakXKe _mpeopasyeMeiMd K HuM. Aprymentom ¢ynkumn UNSPEC 2
aBasiercss  JoGoe, npoGrempoe (o0paGaThiBaeMoe) BhIpaKenue (x0). -

BIT(xT[,I])

BOOL(xT', yT, 2T)

CHAR(x[,1]) *

[MpeoGpasoBanHe x K OHTOBOH CTpOKe

¢ 3ajaHHoi (uHave cM. 9.2.2) paumoON. -

. IlepBrie yeThipe GHTa CTPOKH 2(2y, Zs,
23, 24) 3aJ1210T JOTHUECKYIO (6y/1€BCKYIO) -
onmepauHIo HaJl COOTBETCTBYIOWUMH 6uU- .
TaMH CTPOK X H Y. Peaynbmpy:oume
GHTHI :

21, ana x;=0 u y;=0;

2y, A1 ;=0 n yi=1;

23, ana x;=1 n y;=0;

24, AA x;=1u y;=1.

U=

[Mepex onepauueii AnuHbl X U Y7 BEIPaB-
HHBaloTcA. KaxkAbH H3 aprymMeHToB
MOXeT GHITb MAaCCHBHBIM BBIPaXKEHHEM.
HpeodpasoBaHue K CHMBOJbHO# CTPOKE
¢ 3agannofi (uHave cM. 9.2.4) JIHHOM.

s




1 HIGH()-

INDEX(y, 4)

.
’

LENGTH(x)

LOW(J)
REPEAT(x, n)

STRING(v)

SUBSTR(x, y/[,2/])

Pesny bTaT: «MaKCUMaJlbHasg» CHMBOJIb-

Hafg CTPOKa C NJHHOH, paBHo# ¢; B EC
IOBM xaxpanil cumBoJ 6yAeT KOAHPOBall
B 16-puuHoii cucreme kak FF.

OnpefeneHne HOMepa CHMBONa B X, Ha-

_YMHasg C KOTOpOTO ¥ MepBHIH pas BXO-

JIMT B X; eCld Y B x He BXORUT — BHI-
naercsi Hynab. ATpuGyTHl pe3yabTara:
FIXED BINARY (15,0). -
PesynbraT: AMMHA CTPOKH X B Bule-
FIXED BINARY (15, 0).

PeaynbraT: «MHHHMa/bHas» CUMBOJIbHAT
cTpoKa c aauHoii, pauoii [;B EC kax-
bl cuMBOJ GyReT xonuRonaH kak 00
(8 16-puunoM Buge).

Cuennenne x ¢ coGoit n pas. IHnuna
pesyabtata: (n—1)-LENGTH(x). Ecan
n<0, Tox GyAeT pe3y/JbTaTOM.(MOXKET
6HITH npeoﬁpaaoBaHHuM)

Cemrenile B OXHY CTPOKY BCeX aie-

" MEHTOB CTquHOH nepeMeHHon U, KOTO~ -

pas MpejnoJaraeTcs MAacCHBHOR Wik
CTPYKTYpHOH (BRIl CKansipHO# U OHa

" xe u 6yAer pesyabraTom). Bee anemenTh

CTPYKTYPH JOJXKHB OBITb CTPOKaMh
Of[HOTO_THNa; ceueHne MaccHBa He MO-
XeT GHITb 3a4aHO B aprymente. PyHKuUusA
ucnonb3yercss M Kak ICeBAONepeMeHHas .

. B sToM cryuae mpucBaHBaeMoe CKaasip-

HOe 3HaueHWe «pa3bupaeTcsdy NPH NPU-
CBauBaHHUM Ha YacTH, COOTBETCTBYIOLIHE
sjeMenTaM v. Ecain cTpokn He xBataer,
TO OcTaBuMecs SIeMeHThi OYAyT myc-
teiMu (L1 VARYING) wau 3anonusT-
¢l mpo6enaMu.

Bhifenenne u3 CTPOKM X TOACTPOKH,

HaYHHAIOMIEACK C MO3HIUH ¥ M OKaHYH-

Baloleficd Ha NO3uLUK y+2—1 (WIH Ha
noc/efHell MO3UIKH, €CIH 2 He 3alaHO).
IMoactpoka umeer atpu6yr VARYING

¥ AnMHY, paBuyio 2z (wium l—gy--1),°

roe !+ giuHa CTPOKH x. BhijenseMasn
MOJLCTPOKA JHOJKHA BCH HaXORHThCS
BHYTPH CTPOKH X, B MPOTHBHOM ciyuae
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TRANSLATE §)
(xH yH[,2H})

3

- Xawmas

UNSPEC(x0)

P

apryMeHTHl HCTIPABASIIOTCH aBTOMATHYCKy, ..

CurHanusaius 0 HeBepHO 33ZaHHHIX apry. -

MEHTaxX GyleT MpOU3BORUTHCS, €CTH BKJio-
uena curyauus STRINGRANGE (e,
9.3.1). :
GyHKUMA HCMOAb3yeTcd H KaK  INCeBfo-

nepeMeHHast LISl H3MEHEHHST YaCTH CTPOKH x;

ecin cTpoka x umeer aTpubyt VARYING,
TO JJMHA CTPOKH NpH e€e HSMEHEHHH He

" ycTaHapauBaeTcs, TO €CThb TaKO# CTpoKe

paHee yiKe. JOMKHO GHITb NIPHCBOEHO KaKoe-
1160 3HaueHHe. .

IMocHMBOLHEIA MepeBOL x Mo TaGmume; -
y—BHX0X (y BbIpaBHHBaeTcH - ..

Z—BXO0f,

mo 2). Ecau 2z.me 3agano, To B EC mpeg. .

nojaraeTcsi CTpoka AIHHOH 256,
CHMBOJTH,

cofiep-
3aKOAHPOBaHHHE

Bospactatuio ot 00 o FF B 16-pHunofi’

cHCTeMeE.

BityTpeHHee = NpejcTaBiIeHHE

8HAYeHHH
_ npoGieMHOro BHIpaXKeHUs B BHJAE GHTOBOH

cTpokd. [IIMHA CTPOKH 3aBHCHT OT aTpu-

6yTOB aprymeHra:
ans FIXED DECIMAL(p, q) pasHa
8+FLOOR((p1-9)/2);

N

aas FIXED BINARY(p, q) pasua 16 .

KOHCYaHT BCerja paBHa 32;

ana FLOAT DECIMAL{p) pasua 32 "

(p<<6) uru 64 (p > 6);

s FLOAT BINARY(p) paBha 32 -

(p<<21) uau 64 (p > 21);

ans CHARACTER(/) paBua 8#l;

ans BIT(!) pasua ; )

ana  COMPLEX(p) pasea ppoftnoft
I He ReHCTBHUTEIBHOI'O
QyHKUMS HCHOIb3yeTCH ' TaKkKe H - Kak
ncennonepeueuﬁaa Ipu sToM mpHucBauBae-
Moe SHayeHHe NpeoGpasyeTcs K 6uTOBOA
CTPOKE ¢ AAMHOM, saBUcsuel oT aTpHGyTOB
nepeMeHHOR-apryMeHTa (CM. BHIUe), H TMpH-
cBauBaeTcsi ICeBJONepeMeHHSH npamo B OH-

TOBOM «MalMHHOI» opme Ge3 HpHBeAGHHH -
K ¢ atpubyraM. Ho ecan ncesgonepemet- . .

., (mpy p<<15) wam 32 (npu p > 15), s

3HaueHHs, -



i

VERIFY(, 4)

Hag crpounasg u ¢ VARYING, 1o zawmnms
OnpefensieTcs NO NPHCBOCHHOMY SHAUEHHUIO.
Tposepka Toro, uto Bee cumsomm x ume-
I0TCH B y~—B STOM Ciyuae BHZAETCH HYb.
Mnave Bupgaercs uomep nepBoro cJjes?

-~ CHMBO/Ia M3 X, HC BXOLAWETO B y; .aTpu6yTLI
peayabrara FIXED BINARY(15,0). IIas

- mycToro y BhAaercst 1; Ho ecam x nycrod,
TO Bcerga Bbjaercs 0.

9.1.4. ®dynguun ana maccusoB. OCHOBHEIMH apryMentaMu QyHKumii
ABAAIOTCS BHIPaXEHHS HaJ, MAacCHBaMH WJI¥ WX CeUYeHHSIMH; 3HaueHrs
by HKuMA — CKaJlsipHL. ’ :

ALL(T) |

ANY(:T)

DIM(x, n)

HBOUND(x, n)
LBOUND(x, n)

POLY(yA, 24)

PROD(xA)

SUM(s4)

Bcee ch(;KH MaccHBa BbIpaBHHBAIOTCS NO caMOil JJHH-
HO# (C "ROMOJNIHEHHEM HYJSMH crnpaBa), Mocie 49ero
npoussoAuTcsi omepanus M (&) Hag coorsercTBylo-
mHMH GUTaMM CTPOK. PesyabTar: GutoBas CTpOKA
¢ ATHHOM ‘camOil JJIMHHON CTPOKH.

Tak xe, kak B ALL, Ho mpousBoguTca onepauus
WIH (). \

Pasvep (IpOTSI)KEHHOCTb) A-TO H3MEPEHHS Maccuba.
X (BepXHsIs I'DaHHMIAa — HHXKHAA rpanuua -+-1); arpu-
6yTh peayabrata: FIXED BINARY(15,0). -

BepxHas TIpaHuud n-ro- W3MepeHHs Xx; aTPUOYTH

pesyabrata FIXED BINARY(15,0).

Huxusas rpaHuua n-ro H3MepeHHs x; aTpHGyTH
pesyabrata FIXED BINARY (15,0).

BrlunciieHne 3HaueHHs] MOJHHOMa, 06pasoBaHHOTO MO
OXHOMEPHBIM MaccuBaM y (m:n) u z (K:l) caegyiomum
o6Gpasom: :

n-m ji-1
Ym+ 2 (.’/m+]x [Izk+i>'
. j=1 \ - i=0 i
Ona k—1—1 > m—n nonaraercs 2,4;=2; MNpu
k+1> 1. Ecn z—ckansp, To [BHRaeTcs 3HaueHHe
. n-4n N
2‘ Ym+j -2/, .
-
IponsBesieHne Bcex 3JEMEHTOB X, MPeoGpPa3oBaHHBIX

K naaBaiomed ¢opme; npyrume aTpubyTH CoOXpaHs-
10TCH, N

~ GyMMa BCEX SMEMEHTOB X, nﬁeo6pasonannux K mJja-
saemelt ¢Qopuej npyree avpEGyTH GOXpaHAWTOA.
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~ 9.1.5. ®ynxunn cutyaumii. Hnaxecregyiomne QyHKUMH TpeAHA3Ha-
4eHB TONBKO A ucrmoibsoBaHus B ON-omepartope HJIH B 610Kax, um
aKTUBU3HPOBaHHHIX. Bce QyHKUMM He HMEIOT apryMEHTOB.

DATAFIELD PesyabraT: CHMBO/IbHasg CTPOKa IepeMeHHON JJIHHMb
(<255 B EC), copepxamas mone -JaHHHIX, KOTOpoe
Bu3Baio cutyaunio NAME; ans gpyrux cuTyauuii (ue
cunras ERROR u FINISH mnocie NAME) BbIf2eTCs
nycras CTpOKa).

" ONCHAR ‘Pe3ysibTaT: CHMBOJNIbHAsi CTPOKA AIHHOM 1, comepxamas
omMGOYHBIA CHMBOJ, BHI3BaBIIHK CHTYallHIO CONVER-

! SION. Ecan ¢yHKuus mpuMeHsieTcss nocie APYTHX
cmyaudu He cBsizaHHbIXx ¢ CONVERSION, To BHRaeTcs
npoGesn. OyHKUUS, HCHONb3yeMass KaK ICeBRONepPeMeH-
Hasi, 1J03BOMSET HEMPABHTL HEBEPHHII CHMBOI.

ONCODE Pesynbrat: gBduunoe uucio Tounoctd (15,0), ompege-
asiloiee THI OWMGKY (TN NPepHBaHHA). Ta6auua oms-
,GOK 3JleCb He TPHBOLHMTCH.

ONFILE PesyabTar: cuHMBONBHAat CTpoka nepeMeHHOH JIMHE
(<31 B EC), copepxamas ums daiina B ciyuae, ecin
BO3HWK/A CHTyalnus BBofa-BuBoja win CONVERSION;

. AnAzCONVERSION, He cBf3aHHOrO ¢ nnogom-sunonom,
BHIjaeTcs NmycTtast CTpOKa.  °

ONLOC BX BHJe CHMBOJBHOH CTPOKH mNepeMeHHOH MNIHHBI BB
AaeTcsi uMs BXOAa B INpOLeRYPY, B KOTODOR BO3HUKAA -
ofpabaTbiBaemast CHTYalUs.

ONSOURCE  Pesyabrat:, CHMBOJIbHAasg CTpPOKa NepeMEHHOH [JIHHH
(<255 B EC), comepxaiasi omHGOYHYIO CTPOKY, BH-
spaBluylo curyauuio CONVERSION. Ecuu ® dyuruus
npuMeHsieTcst {locse JpYTHX CHTYauui, He CBA3aHHHX
¢ CONVERSION, To BHgaeTcsi nycras cTpoka. PyHk-
uMsi, WcnonbsyeMasi Kak IceBJONepeMeHHast, Mo3BoiasieT
3aMeHHTb 06paGaThiBaeMyio CTPOKY (oHa OyXeT MOABEpT- -
HyTa_ o6paGoTKe TMocje BHXOAA H3 ON-oneparopa);
3aMeHfliOllee BHIPaXKeHHe JIpaBoil yYacTH omepaTopa
NpUCBaHBaHHS TNpeoSpasyeTcsi K CHMBOJNBbHOH CTpOKe
c{anuHoOf Jpanee npeoGpasyeMoil CTPOKH. '

9.1.6. Pasuue} hyHxuus.

- ADDR (nepeuennaﬂ) Ins pasuemeunoﬁ 6a3nponamxoﬁ “mepeMeHHOR .
. BHJ2eTCH afjpec pasMelleHHss B MaMarth (3Ha-

‘ " deHHe COOTBETCTByIOUIEro YKasaTenas), AIf -
HepagMelIeHHOH ~» 3HaueHHe (YHKIMR He ONPe«

] Je&eHO,
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ALLOCATION Jins ynpasnsemoi mepemennofi, pasmeémeHHoHR
(mepemennan) B namsATH, Bbifaercsi ‘1’B, ansa. Hepasmelues-
. ) noii — '0’B. ) .

COUNT (daiur) BbijaeTcsi KOJMHYECTBO 3/1EMEHTOB JaHHBIX,

fepelaHHBIX \ IPH BLIIOJHEHUH IOCJAELHErO
GET unu PUT; arpubyr pesynnrata: FIXED
, BINARY(15,0).
DATE BHjaeT CHMBO/IbHYIO CTPOKY AJMHHH 6 ¢ gaToit
B Bhje IrMMAL (rof, Mecsil, JEHb).
LINENO(SYSPRINT) Pesy/ibTaT: HOMep TeKymleii nmeyaTaeMoi JMHHY
c atpubyramu FIXED BINARY (15,0). Hemep,
paBHHEI Hymo, ycrTaHasauBaercsi no PAGE.
NULL CnyXuT Jn1sl IPHCBaHBaHHUs yKasaTesio nyctforo
3HaueHusi (TUMa agpeca), MCMONb3yeMBro Kak
NpU3HaK HepasMeilleHHOCTH NepeMeHHOH B Ma-
MATH. )
TIME BhifaeT cHMMBOMBHYIO CTPORY AMHHBEI 9, CORep-
XKauyw Tekyliee BpeMs AHA B BUAE TUMMCCTTT
(uac, MHHYTa, CeKyHRA, MU/IHCEKYHARI).

9.2 ﬂpeoﬁpasosauna' THOA

Huxke NpHBOAMTCH AeTalbHOe ONHCaHHE Mpeo6pasoBaHuil TuHA,
umetowxcss B PL/1; Bce fipeo6pasosanusi ynoMuuanuch panee (em. 8.5).
OTMeTHM, 9TO CleAyeT PasiuuaTh ABa CJyuas BEIIONHEHHS NpeoG-
pasoBaHMii: a) TpH oMepalMu TpHCBaHBaHMs W C) NPH BHYHCICHHH
BRIpaXeHHii. B nepsoM ciyuae aTpubyThi, K KOTOPHIM TPOH3BOAMTCA

‘npeo6pa303aﬂue 3aJJaHbl ABHO a'rpu6y'ramu l'lepeMeHHOH JneBoil uacTH

omeparopa npucsansanus. («Omepauust npucBauBZHHA», KpOMe Tere,
Bunoansiercs B onepatropax DO, RETURN, GET, no INITIAL u npn.
nepefaue (aKTiuecKHX NapameTpoB IO 3snaueHnio.) Bo BTopoMm cryuae
aTpUGYTH ONpPENeNsioTCs, B 3aBUCHMOCTH OT BHJA oNepaudd u arpuby-
TOB omepanioB. HamoMmnuM, uTo u3 apubMeTHUeCKHX mpeoGpasoBaHHi,
mpU 3TOM, BO3MOXKHBI TOJNBKO ciaefpyiomue (cm. 2.1.2): —

REAL — COMPLEX, FIXED — FLOAT, DECIMAL — BINARY

Huxe mpu yKasaHMH TOYHOCTH JJA NPE0GPA30BAHHOTO 3HAYEHUS
Gyfmer mpeamosaraTbCsi HMeHHO 3TOT 2-# ciaydai, ec/iH He OroOBOPeHO
o6paTHoe. ATpHGYTH npeoGpasyeMoli BeiMUHHBl GyAeM Ha3HBaTh ampu-
6ymamu ucmodruka, a' aTpubyTH pe3yabTaTa npeoGpa3oBaHUA MU OIe-
paunn —ampubymamuy Mmuuteny (yeaw); HeKOTOpbie aTPUCYTH MUINEHH -
MOFYT ONpefeiiTbCA H (OpMaTOM NPH DERAaKTHPYEMOM BBOJE-BHIBOZAE.

3aMeTHM TaKKe, YTO onpejeneHue aTPHOYTOB MHIUEHH NPOH3BOJHTCA
Ha CTAJUH TPaHCISILHH; H IPH STOM OCYIECTBIAETCH BCTABKa B OTTPAHCIH-
pOBaHHYIO TMporpamMMy MognporpaMM mpeoGpasoBaBHs (W BHjada mpeny-
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npexpawumed AuarHocTnky), daxkrrHueckoe npeofpasoBaHNe KOHKDETHHX
3HaueHHH K aTpuOyTaM MHuIlleHH OCYHIeCTBJASieTCS Ha CTafuH BBIMOJ HeHuy &
OTTpaHCAUpOBaHHON mnporpammbl. ITpeoGpa3oBanie KOHCTaHT MPOH3Bo-

ARTCH Ha CTafIM TpaHCAAUNH, H AHAaTHOCTHKA 06LIYHO He BbIjaeTcCs.

Huxe p° g% u [0 HCHOAB3YIOTCSI A OGO3HAUEHHS] TOYHOCTH H
ATNBL A0 NPe06pa3oBaKus, a p, ¢ i [—Nocte MpeoGpa3oBaHUs SHave-
Husi; h 0603HaYaeT MaKChMAJbHO JONYCTHMYIO TOYHOCTD (cm! 7.1.4),

'9.2.1. burosmii B apudmernyecknii. Ot GHTOBOM CTPOKH Gepercs e
Gosee 31 paspsiga cmpaBa (uian << 56, ‘ecain TpeGyeTcs npeo6pasoBanHe
k FLOAT), u onu mpusogsrcs x arpubyram FIXED BINARY(31,0)
(wrv FLOAT BINARY(31)—npu stom oTcekamoTcs 25 maagmux pas- .-
panos). Ecin cpean OTcéKaeMbIX CTapumX paspsifoB BCTPEYAIOTCH He
HyjeBble, TO Bo3HHKaeTjcuTyauust SIZE. Takum o6pasom, scersa p=31, . .

Mpumepw. ) : -7

1011’B —>+- Q...01011B (cneBa 27 wuymeii)

’101011...1’"B — +11...1B (31 eannnua). :
——
32 emmnuun .
"B-—+0...0B (3! nyms) -

9.2.2, Apudmerryeckuit B GHTOBBII. ApudMeTHueckoe 3HadeHHe
npeoGpasyeTest CHayana K LenOMy NOIOXKHTEbHOMY 3HAYEHHIO C aTpH-
6ytamu FIXED (p9—gq0,0) xnst suaueHus c HKCHPOBAHHOMN - TOUKOH .
wmd k FIXED (p0,0) gns suauennst ¢ mnapaiomeii TOWKofi, a 3aTeM .-
NepeBOAUTCS B JBOMUHYIO CHCTeMy (gais DECIMAL). - Nanee xaxgas
ApouuHast uuppa mpeoGpasyercs B 6uT. ITpu sToM gauHa CTPOKH paBHa:’
l=p®[—q%] — gns ABOMUHBIX 3HAYEHHI WK I=CEIL((p° [— ¢°])%3.32)— -

<A1 RecATHYHHIX 3HaueHHid. Ipn pd—gq0 << 0 nonyuaetcs mycras cTpoka.

Mpumepn. < -
-+1011.010B — ‘1011’B
o —12.75 — 0001100’B )
1.275E1 —s '0000000000t100’B -

" 9.2.3. CumBoabHBA B apHPMeTHYECKHIH. [Ipeo6pasoBanue cHMBOAb-. *
HOW CTPOKH:- K apH(MeTHUeCKOMy 3HaUEHHIO 3aKJAIOUAETCH B BHIJleJIeHHH
YHCJIOBOTO 3HAYeHHS M3 CTPOKH. DTO BO3MOXKHO TONBKO B- crydae,
€CJIH CTPOKA COREPIKHT TPABH/IBHYIO YHCJOBYIO KOHCTaHTY (C TOUHOCTBIO
P°<Ch); unade .BosHukaeT cuTyauns CONVERSION. IMycras ctpoka
npecGpasyeTcs B Hyab. ATpHGYTH, KOTOpbie Noly4YaeT BLIAGAEHHOE.
nocre NpeoSPasoBaHHs 3naueHHe, He 3aBHCAT OT €ro NepBOHAYAIBHBIX -
aTpuGYTOB, a 3aBHCAT TOJbKO OT ATPHOYTOB MHIUEHH, TO €CTb B JiaH-
HOM ciydae OT aTpuGyTOB B3auMOfeliCTBYIOMEH ¢ HUM (9epes Kakymo-
JHGO ONepaluio) BelTUYHHH. . .

Ilpu onepauun npucsausanus Haxoxsimeecs B CTpOKe 3HageHHe INO-
Aly4aeT aTPUCYTH nepemenHOMN, CTosmed B /eBOf YaCTH onepaTtopa.
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Mpu apnqmemlxecxux omepaiusiX MHHMMasi 4acTb BHIIENEHHOTO H3
CTPOKH 3HaueHHS BCerja OTGpachHBaeTCH. BbifelerHoe ReHCTBU-
TeNbHOe 3HaueHHe MOXET TOAYYHTb ClefyloulHe aTpubyTe: ~

FLOAT —ecnu atpu6yr Mumenn FLOAT. IlonyyaeMast TeHOCTb
3aBHCHT OT OCHOBaHHS MHIIeHH: ona paBia 15 gns DECIMAL wau 58
a1 BINARY; '

FIXED—ecan aTpuyT mumeny FIXED. IToayuaemas To9HOCTb
3aBHCHT OT OCHOBaHHSI MHIIEHW .M moaaraetcs pasuolt (15,0) ans DECI-
MAL unn (31,0) ana BINARY, 10 ecTb RpoGHas 4acTb BHIACIEHHOTO
3HaYeHHd OT6pOCH TCH.

Ecn¥ mumenb Takxe umeer atpu6yT CHARACTER wiu ecad BH-
HOJHSIETCA OJJHOMECTHAs ONepalusi, TO ONepaHAH MPHBOXATCSA K FIXED
DECIMAL(15,0). : )

Mpumep.

DECLARE (HI, H2) CHAR(12) INITIAL('1.5E0+-1. 2EOI'),

(CF1,CF2) FIXED(,1) COMPLEX INITIAL(2.4-+3.71),
(E1, E2) FLOAT(2) INITIAL(4.8EQ),
Bl FIXED BINARY(4,2) INITIAL(2.25);

Huxe npuBEfEHH Bblpé)KeHHﬂ, TNoJIy4eHHBIe S}IHQC.HHﬂ:H TOYHOCTb,

BoipaxeHns  3HaueHus TouHOCTH
CFl14H!l 34+43.71 (15,1)
B1+4-H1 325 31,2y
. El4H1 6.3E0 - (15)
~ —=HI —1 (15,0)
Hl+4HI1 2 . (15,0)

Jlns onepatopoB
.CF2=HI; , E2=Hl; » H2=HI;

Oy YHM N
1.541.21, 1.5EO0, 'l 5E041.2E01"

¢ TouHoCTBIO MM guuuolt (2,1), (2), (12).

9.2.4. Apudmernieckuii B CHMBOJBHBIA, ApndMeTHIeCKOE SHaveHUe
npeoGpasyercs K CHMBONTbHOM 4uCA0801f CTPOKe, KOTOpas OyAeT “cogep-
XaTh JeCATHUHOE UHC/IO, PaBHOe MO BeiuuMHe MNpeobpasyemoMy, H,
MoxeT GHITh, oKafiMieHHoe mpoGesnami. JlaHHoe npeoOpasoBaHne HCMOJb: -
3yeTcsi, B OCHOBHOM, NpH BbIBOAE apHpMeTHYECKHX SHauUeHHH Ha fileuaTs.

InvHa ¥ KOHKDETHHI BHJ MOJY4YeHHOH c'rpoxu 3aBHCUT OT anu
6yToB mpeoGpa3yeMOro 3HauyeHH:.

. aasarowee 6 cumsonobidl. 3uayenune npe06pa3ye'rca K BURY nec:
THYHOTO YHCJA C rmasalomen TOuKO# B-(opMaTe

{U)—}um.. E{+}uu

H pacrnosaraeTcsi B KOHIE CTpPOKM. ManTncca HMeeT p° uudp, neppas
H3 KOTOPHIX He papHa HYJIO (A7s HeMyJ@BOIO YHCJA); TOYKA CTaBUTCA
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nocje nepsoi umppm KonuuecTBo undp B mopsigke Beersa paBHo ABYM, -

Hnuna ctpoku: [=po-1-6.
IMTpumep b . :
.003445E0 ~— ’1_13.44500E—03’
—389E4 — '—3.89E-}- 06" .
110001E1B — 98 — "19.8E +4- 01’

Purcuposarroe & cumeonrvupii. Cayuai p°®>=q°=0. 3Hayenue npe-

ofpasyeTcsi K BHRY AECATHYHOTO YHCIA C (MKCHPOBAHHON TOYKOH y -

pacmonaraercsi B KoHlle cTpokd. HesHaualue Hynu (KpoMe Hyis mepeg
TOYKON) M 3HAK IUIIOC 3aMEHSIOTCS NpoGenamy; TOYKa B caydae ¢=(
He craBuTcd. [anea crpokn: [= po--3. ’
Mpumepw. o ‘ ’
. 5— "L 15

—024.97 — "L11—24.97'

v .00 —’140.00" -

1.1100B —> 1.75 — "L141.75"

Cayuaii p° <q9 uau 0 < Q. 3uavenne npeoGpasyeTcs K - Bngy
(L=} F{t ) u [u]]

’

H'pacrionaraetcss B Kouue CTpokH. Llenoe gecaThunoe wmcno (u...) :

copepkutT pO nupp. OguHa, ABe HAH TPH UHQPHI B KOHLE CIYXKAT A

u3ofpakKeHusi NODANKA 4WCJa, [OJNAaraeMOro paBHBIM —q0 (—l28<_

< —¢° << 127). BykBa F B cepeguHe uucia MMeeT TOT Ke CMBICH, UTO
u 6yxkBa E mepep nmopsgkom uucaa. Ilmma CTpokH: [=p®+ 3k, rae
k— xonnyectso uudp B ¢o.
IlpuMepn. . -
: - .003445 ~— ’_13445F—6'
—3890000 — '—389F -4/
—089000 —» /i_1—890F +-3* .

Ko»tn/lexcuoe 6 cumeoavrtul. KoMIuteKCHOe 3HaueHHe mnpeobpasyercs. -
K CHMBOJbHOMY BHEY RecITHUHOLO KOMILIEKCHOTO wicaa. JleHCTBHTeNb- -

Hag M MHEMas 4acTH (CO 3HAKaMH) MPeoGpasyioTCs OTAENbHO MO TOMNBKO

9TO PacCMOTPEHHHIM NMPaBHIaM, HO MNOJYYEHHOE MHHMOE WHCIQ (¢ GyK-
BOH | B KOHIE) pacnionaraetcs B cTpoKe cpasy BCeq 3a fefiCTBHTENb-
HOil uacTbio. [lpuuem crapuve HesHayauiHe HyAH He 3aMeHSIOTCS NpO-
GenaMi, a YHHYTOXKAIOTCS, H OCTajlbHble LUPPH MHHMOH 4acTH CXBH-
FaloTCs BIeBO (BHYTPH MOJNYYEHHOTO KOMIUIEKCHOTO 4HCIA He MOXeT
6wt mpoGenos). [auna crpoku: [=14-2lp, Tae lp—anuHa CTPOKH
A7sl COOTBETCTBYIOLIETO AeHCTBHTeJleOI‘O 3HAYeHUs. .
Mpumepw. ' l
—18.3E140.19E—31 — ’—1.83E 402 4-1. 90E. 041*
12.24—00.071 — "L1112.24 —0.07ILy’
18] — "Lt 10+ 181y
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9.4. Cunrakcuyeckue ¢opmbi

9.4.1. CpaBHHUTE/bHbIE CHHTAKCHYECKHE (OPMBI.
- + -

doprtpan EC

CuMBOJIBI H KOMMeHTapHit

6yxsa-ramuncrkas~{ A|B|C|D |E|F|G|H|1|J
IKILIMINIOlPlQIRISITIUIVIWIXIYil}

6yxea~{6yksa-ram | §}

yugpa~{0]1]2|314]5/6/7|8|9}

cneysnak~{+ == /|=|. 1,1 (1) ]| &}

cumgoa-asvika~{ 6yxsa | yugpa | cneysnax } ‘
cuueoaSBM—-«{cumeox:-ﬂswmlBlI‘|Il|}K]3[I/IIPHJ]lI’I
V1@ LYW UL B BB I0]S] <> 71! :
IUI%I?I[III#I@}
rommermaputi~C cumsor-3BM ...
<C—3B |- mosuuHi CTpoukd GJaHKA)

1.1

—
. .
—

—
o .
—

1.8

. Mertxa, nepemenHas, GyHKuus
uma~G6yxsa [byksa | yuppa] ... <xo 6 cUMBOJIOB)
mMemga~yudpa ... <po 5 nnbp> .

UMA-CKAARPG <TiepeMeHHOR) |

uma-maccuea (urnoekc ,..) }
unOekc~eoipasicenue-yesoe <NOJOKHATEJIbHOE)
dyrryun <yxasamerdb PyHKyuL>~
~UMA-pYHKYuL (apeymenm ,..)
apeyMenm~{goipacerue | umMa-nepemennod | uma-nooyedypol)

nepemenHas~ {

N
o N

1.6

5.3
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|
B

i
i
|

|
1

CreniaabHEIMH 3HAUKAMH OTMEYeHBI MOHATHSA (xoHCTpYKIMHK) $3BI-
408, OTHIHYAIOUIHECS 1O CBOUM BO3MOXKHOCTSAM:
—unosoe mnousitee PL/1; [J—orcyTcTBylomee B PL/l noHsaTHE;
__o6MajaeT JONOJHHTEAbHBIMH BO3MOMHOCTSIMH MO CDaBHEHHIO C
gopTPAHOM; (O)— MMeIOTCS OTPaHHueHHsi MO CPaBHERHIO C (OPTPaHOM;
}—lonoABHTEbHEE BO3MOXHOCTH cM. B 9.4.2:

PL/1EC

CHMBOJIBI H KOMMEHTapHil

pyrsa-samuncras ~{A|B|C|D|E| F|G|H|I|J|K[LIM|N|O

\ [PIQIR|S|ITIUIV|WIX|Y|Z}
Gyxsa ~ {Oyxsa-aam | Y| 4|1 @ } @ ‘ '
yuppa ~{01112|31415|6|7]8|9} '
eneysrar ~ {+|—|*1/1=1.1, 1D <>

' A& ] % @

cumson-ssvika ~ {6yKsa | yugpa | cneysuar}
cuueoxz-aBM—v{cumon-ﬂauxa]B|I‘|Il|)K13|I/I|I?I|J'I[H|y\

|® 1|41 b|bl|3O|A1?[[I]

KoMMermapuil ~
~ % cumeon-9BM ... <kpome coueTanus */> #/ <B JIOGHIX MO3HUHAX
- cTpoukH (cTpouek) GJaaHKa> ®

|

MeTka, nepemeHHasi, GyHKIHS

udenmupurdmop ~ ums ~ 6yxsa [6yxsa | yuppal| _1 ...
: : ) : <no 31" cumsosia> @
uma-aHemtiee ~ Gyxea-aam [6yxsa-aam | yuppal ... <po 7 CHMBOJIOB)
Hemxa ~ udenmugpuxamop <:> .
) " | uma-ckarapa
epeMeHHAR ~. { uMa-maccusa (urdexc ,..) } +
undexc ~ soipaxcerue-yesoe @
yKasamenv-ynKyun ~ uns-pynsyuu [(apeymenm’..)] .
apeymenm ~ {eupa_anenue | uma-nepemerrod | uma-npoyedypo. | memxn
. | nepemennan-uemour | (apegmenm)} @
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Poprpan EC nyt:x.
KoHcranTh .
Korcmanma ~ {Kkoncmanma-apugmemuueckan 1.7
l KOHCMAKMA-102U4eCKas | KOHCMARMA-CUMEOAb KR R
| KOHCManma-wecmuadyamupuunas)
KoHCmanma-apugpm ~ wucao ~ {uucro-yea | uucro-seuy 1.7.]
| wucao-xomna}
. uiLcno- -yeaoe r~ [+] ue/zoe-6es-enaxa o 1.7.1
yeaoe-6e3-3naka ~ yugpa ... _
UUCAO-BeUYeCBe HOe ~ ) L7.1
(+] (yugppa...). (yugppa...) '
[£1 Gyupa..) 1] Gyutpa ..y { B}
B . [+] yuppa [4ucppa) } :
4UCLO-KOMNLACKCHOE ~ (uucao-gery, wucro-ceuy) - ; 1.7.1
Kkorcmatma-soeuseckas~{. TRUE. | .FALSE.} L7,
KOHCManma-aumepaasnas <cuueoxzbnaﬂ> -~ 1.7,
~{'{cumsor-3BM <xpome’> |’} ... :
| yoaoe-6e3-sn H cunsoxz-SBM 3
. Koncmawma-wecmnadyamupusnos ~ . - | 1.7.2
~Z{yuppa |A|B|C|D|E|F}... -
Bupameﬂnﬂ :
ebzpaacenue~{eupa Henue-apupm | sopacenve-rozuu} '
ebipasicerue-apudmemuneckoe~ L
. KOHCManma-apugm-6es-en ) 2.1
+ nepemennas-apupm . A+1—]= .
',"[—], yrasamens-pynKkyuu-apugm I1/]1#%#}..
(6paocenue-apupn)
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I podoaacenue

ﬁ . - ] R . —
’ . ‘ PL/1 EC :

KoHcTauTH |

mwmanma—-—{xoncmanma apupmemuueckan
(| KoHemarma-6umoeas | KOHCMaRmMa-CumeobHas | <nem> | memonnan}

i xor-tcmauma-apuqbynvuumo~{ttumo-6et'lcmeum | uucao-komna}
wucr0-Oelicmeumens Hoe~{4ucro-yea | wucao-puxc | uucao-naae} <
uueso-yesoe~[ 1 yeroe-6es-snaka
yenoe-6es-sraxa~yudpa ... .
[ | wucao-gurcuposannog~| + 1 (yuppa ...} [.] (yudpa...) .
4ucao-naasatouee~wucao-guxc E [ +] yuppa [yugpal O

HUCRO-KOMNAEKCHOE ~ oo
~{uucno-Oeticms { £} ucao-Oeticms-Ges-sn 1 | uucao-deiicms 1}
roncmanma-aoeuseckan~{’'1'B |"0’B} <eM. KoHCm-6umosasy
KOHCmaHma <CMmpoKa>-CuMBOAbHAR~ -
~[(uucao-yeaoe))'{cumsoa-3BM <xpome >| 1. @®
KoHcmanma <cmpoka>-6umosas~
~ [(uucro-yeaoe)] '{1]0}.../B <cM. KoxupoBKy B 9.7 .

’

Bripaxenns

| seupa dcerue~{eoipasic-apud | 6oipasc-aoeus ]eupaolc -cumsonsroe} 4
eupao/cenue -apupmemuneckoe~
KOHCmaHma-apuds- 6e3-31-t
+7 nepementan-apupn
[ ] yKasamenb-GYRKYUL-apuPM
soLpaxcerué-apudm

{+|—|*'|/;**}--

e —————
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doprpan EC

.

solpadcen e 10outeckoe~
KOHCmanma-ao2ud Vo
nepe MeHHAS-A02 UM
~ < [.NOT.]1¥ yxasamers-pynxyuu-102u4
omHouerue hS
N\ (swpameuue aoeuy) .

B LT.)
LE.
GT.
GE.
EQ.
.NE.

OMHOULeH 11e ~BLLPasC-Ap UM soLpaxc-apugpm

{.AND.|.OR.}..

2.2

8.2}

Onepatopu
onepamop~[uemxa] onepamop -Ges-memxu

‘OnepaTophl (6e3 MeTOK)
onepamop-npuceausanui~
nepemennas-apudm = goipancerue- apudm
~ 1 NePeMEHHASN-N02UY == BbLDANCCHUL-N02 UM
/ ASSIGN memxa TO nepemennan-yea-cney-es-und )
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I1podorncerus

PL/! EC

L
olpasiceriLe-6Umosoe ~ ' .
Koncmanma-bumosas
nepemennas-6umosasn
[T11 § yxasameao-pynkyuu-6um-cmp (&1}
l omHotuerue
(eotpasiceriue-6umoeoe)

!

I
1l

sbipascenue - .

’ ~

OMHOWeHULe~BbLpaJCeHue

Jilvvana

§j sopadcerue-cumsoLbHOE~
KOHCMAHMQ-CUM8
nepemennas-cums B (n
yKasamens-PYHKYLU-CLUME
(eowparcenue-cume) -

Oneparops
Juepamop~ [npegpurc: ]. . [memxa:] ...
onepamop-6es-memox-u- npeqburccoe ]

h"ﬂedmxcnv ({ uMs-cumyayuu } ) -
yoe

NO uma-cumyayuu

-~

Onepa'ropu (6es meTok H mpedHKCOB) +

{"epamop-npuceausanus~

nepemenran-apupm .. = eupaafceuue apupm;

nepeMeHHaA-A02UY .. == sbipaenye- Aoeud; .

nepeMenHasn-Memods ,.. = ®+
{memxa | nepenennas-mem};

3

i
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R

doprpan EC Nywy.
PP ™

_:- : |

oiepamop-nepexoda~ ‘ . . 3.9°
Memka

~GO TO { (memka ,..), nepemennas-yeisasn
nepemennasn-memon-cney, (Memxa ,..) )

onepamop-evigoea~ CALL uma-n/n [(apeymenm ye)] 33 '
apeymenm~{poipacenue | uss-nepemennoil 5.3
| uma- npoz;eaypbt | & memxa}

v

onepamop-npo:?ox;meﬂuﬂ~CONTINUE *1.3.4
onepamop-Ycaosbili ~ ’ 3.5
IF (sbipadkc-Oeiicmeurm) memwa, Memwka, wemsa . L
~ { <<0, =0, >0>
IF (3upaalc /loeuu) onepamop <Kpoue IF, DOy .
onepamop-cocmasHod ~ {HeTy . 3.6 -
onepamop-yuKka ~ 3.7 |

~ DO memka nepemenrasn- qe/zaa—cnequd)wcauuﬂ yuKsa
[onepamop <c HOBO# cTpoukH>]..
MEMKQ Onepamop
<kpome DO, GO-TO, IF <A>, RETURN, STOP,,.
cneuudmxauuﬂ YUKAG ~
~ {Koucm ue/t | nepem-yea}, {koncm- qe/z | nepem-yen}
[, {rxohcm-yea | nepem-yea}] <xorcm | nepem >0>

onepamop-naysu CBSI3H C MYJBTOM) ~ 3.9
~ PAUSE [yeaoe-Ges-3# | mucmauma-cum] iy
onepamop-okonuanus ~STOP [yeaoe-Gea-3n) .| 8.10

-

Onncanns (cnenHduKaluHH) - M
onucanue-agroe ~ mun [dauna) {ums [Oauna) 41
“[pasmeprocms] [nau-3nau]} ,..
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omkamop-nepcxoba ~

Mmemxa -
~ GO TO {ncpemuuaa-uenwu-c-uu&emu } ;
nepemennan-memoy-6es-urdexcoe
{CIHCKH MeTOK—B OINHCAHHH IepEeMeHHOM)
onepamop-euaoea ~ CALL ums-n/n [(apeymenm ,..)};
apeymenm ~ {goipadiceriue | uma-nepemennot
| uun-npoqeaypu | Memxka | nepemernan-memou
| (apeynernm)} @
onepamop-nycmod ~3
onepamop-ycaos

<cM. 3.5
IF (swpas-roeus) THEN onepamop [ELSE onepamop] o

onepamop-cocmasrol ~ DO; onepamop ... END;
0nEPaAmOp-yUKAG ~ ’ '
~DO  nepemennas-apugm= cneyupuxayus-yuxra; @
~ onepamop ... .
END; -
cneyudurayun-yukia <ynpomeHHasa) ~
~aupaac-apu¢u TO supaac-apuqm [BY ewpasc-apupr] @ +

onepamop CBAZU-C-NYALMOM ~ )
~DISPLAY (koncmanma-cums) [REPLAY (nepemunan-cum)], ®
onepamop-oxonuarus ~ STOP; O

Onucanus
onucanue-ﬂenoe <yIpOIIEHHOe> ~
A{uma [pasmeprocms] [mun] [mounocme
~DECLARE | 0auna) [naw-gnas] [npounel} ,.. .
; R ({uma {pasmepnocms] [nau-snau]},..) 1@+
mun [mounoems | daunal;

N
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onepamop-6xoda ~ ENTRY umsa-exoda [(napamemp ,..)]
naptmemp ~ {uma- nepe)ueunoti | ma-npoyedypol
| /ums-nepemenroil(}

172 ’ ST

™
mun ~ {INTEGER | REAL | COMPLEX | LOGICAL}, 4.9
e 2 |
X 2 8 16 N ’
' AN COOTBETCTBYIOLIEIO THMa) |
nepemennas-yer <JAA NapaMeTpoB> I
pasmepHocmy ~ ({ue/toe Gos-gHaKD } ,,,) .4.2 \l
ttau;suaueﬂue~‘(’cm. takxke DATA, BLOCK DATA) 4.3
~ [{[4er-6es-an % | xoremanmay ,../
onucarue-pasMepHOCTY
. ~ DIMENSION. {umsa-maccusa (ye 1ce:6es-8r)} .. .
onucanue-o6uyux-nepemennoix ~ COM  ON 44 |
. {[/uMﬂ-6/torcd/] {ums-nepem [pasmeprocmol} ...
onucanue-axeuaa/zeﬂmuux-nepeuennwx~ : 4.5
~ EQUIVALENCE {(nepe)ueuuaﬁ yer) } oo
OnUCanUe-apeyMermos-npoyedyp ~
~ EXTERNAL uns-npoyedypot ,.. 4
IMpouexnyp
npoyedypa-nodnpozpammua ~ 5.2
~ SUBROUTINE usa-npoyedype: [({napamemp | +},. )] 5.3
onucantie ... .onepamop ... <Ha OTHEJbHEIX CTPOUKAX)> 5.4
END ’ |
npoyedypa-pynKyua ~ 5.2
~mun FUNCTION ums-npoyedyper [drunal (napamemp,..) | 6.3
onucane ... 0nepamop ... <Ha OTAEAbHEIX CTPOUKAX) 5.4
END )
0nepamop-npuceausanus-3HaeRUR-PYRKYLL ~
~ UMA-QPYHAKY LU = BbIpA JCEHUE .
onépamop-gosépama ~ RETURN [yeaoe-Ges-3n  <pns metku>] | 5.2




M podoascenue

PL/1 EC

fhan ~ {FIXED | FLOAT | COMPLEX | BIT | CHARACTER} ®

mouHocmo ~ (qe/zoe-6ea 8H [, uucao-yea))
Oauna <CTPOKHM)> ~ (Boipascerue-yeroe) @
PASMEPHOCTD ~ ,
({[etspasc-yer:] svupasc-yen} ,..) } .
~ <{ANa HenapameTpoB> ¢ @
\ (*,..) <AJs-MaccCHBOB-NapaMeTpoB>
Ha4-3Ha4eHUR {YIPOILEHHbIE> ~
~ INITIAL ({[(yex-Ge3-3n)]| xoncmauma} D)+
[J onucauue-pasmeprocmu ~
~ {HEeT—CM. OMHCaHHe-IBHOE>
onucamenv-o6ujux-<enewnuxy-nepemernvix ~ EXTERNAL

onucamenb-cCo8MeujaemoLx-nepeMenRoLx ~

: (undexc <M. 6. ¢ iSUB>,..) o
~ DEFINED umsa nepeue{-mot'l[POS\IT[ ON  (yenoe-6es-r) ®

[ onucanue-npoyedyp-apeymenmos ~ {HET)

Hpouenypbl . - . \
npoyedypa-nodnpozpamma ~ ' ' f,
~ [npepuxc:] ... {uma-npoy:} ... PROCEDURE [(napamemp ,..)]
) [RECURSIVE] ; @
{onucanue | onepamop} ...
: ’ . END [uma-npoyedype] ;
npoyedypa-dynkyus ~ [npedurc:] ... {ums-npoyedypos} ...
PROCEDURE [(napamemp ,..)] [RECURSIVE] @
) RETURNS (mun {mounocms | Oﬂuua}) ;
{onepamop | onucanue} ...
. END [uma-npoyedypei];
0nepamop-npuceausanus-sHa enUs- PYHK YU~ HET — CM. RETURN)
onepamop-gosspama ~ RETURN [(seepasicenue) <ans Gpynguun>];
onepaimop-exoda ~ {umsa-6xoda:} ... ENTRY [(napamemp ,..)]
[RETUR NS (mun {mourocms | O/nma})],
napamemp ~ {ums- fepemenHoll | uma- npoqeaypm} O
B onucanue-6xoda ~ DECLARE uis-npoyedypot
. " ENTRY ([(onucameau-napamempa ,..)]
[RETURNS (mun {mounoctis | 0auna})];

.
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<Dopua’rnnﬁ nnon-nmoa
onepamop-eaoaa-ewoaa ~
READ
WRITE (Padia, cevrxa-na-popmam) asremerim-6-6 ,..
_ aida ~ {qe/toe-6ea-eu | nepemennan-yea}

ceolaKa-ra-opmam ~ { memua | uma-maccusal
9.1eMEHM-66000 {nepeuennaﬂ | saemenm-DO}
3/zeuenm-sueoaa ~ {nepe)uenuaﬂ | 9.4eMenm-DO}
aemerm-DO ~ (saemenm ,.. , nepemenuaﬂ,— cneyugp-yuxaa) -
onepamop-goppama ~
~ memxa FORMAT (cneyugurayus-gopmamos) -
cneyupuKayUa-gopmamog ~
[nosmopumeas) gopmam
[nosm] ({[nosm] gopmamy},..) !
[nosm] ({[nosm] ({[nosm] gopsam
KAaA KoMmad},..)},. )

<

nosmopumaeab ~'qe/we-‘6e3-snalca <> 0>

6.3.1

6.1

6.3.4

®dopmaTer
¢-0an-yenvix ~ Iw
P-0aa-purc-moiru ~ [kP <Ges nosty] Fw.d
¢-0an-naas-mouki ~ kP <Ges noBty] Ew.d _
¢p-0a5-08-mounocmu ~ [P <Ge3 nmost)] Dw.d )
. p-ynugepcunrv ol ~ [kP (6e3 mosT>] Gw.d []
p-0aa-cums~Aw N : .
1 ¢-0aa-r02u ~ Lw . ¢-047-16-puinoix ~ Zw [
¢-nponycka ~ nX {6e3 nosTy -
¢-nosuyuu ~ Tn (Ges MOBT)
¢-npoeona ~ | {6e3 Noat)
h-arumepaivh ~ xoncm-/lumep <6e3 nmosT) [}
{Kpome TOro cwm. ynpasjfwmue cumsoau i, 0,1, 4+

{w| & | k| n} ~ aucro-yeroe

9

6.3.2
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Horoxoopueumposauuuu BBOA-BHIBOJ, C pe)xaxmponaﬂnem
onepamop-e600a-6vig00a ~

GET
PUT } FILE (uma- d;azz/ta) (onyuu) .

(EDIT {(s4emerm-6-¢,..) ({R (memxa) |cneuuqb-d;o}mmoc})} o)

B onuuu-ee06a~ (SKIP [(n)]) (COPY) <n —soipa scerue-yeroe>:
W onyuu-susoda ~ {SKIP [(n)]| LINE (n) | PAGE [LINE (n)]}
916 MeHM-66000 ~
~ {nepemennas | ncesdo-nepem <n. 8.4 s/te)uenm-DO} .
saemerm-abis0da ~ {eoipasicerue | asemerm-DO}
saemenm-DO ~ (9aemenm-6-6 ,..DO nepemernas = DOcneyup-yuraa)
onepaniop-gopmama ~
~ {memra:} ... FORMAT (cnequdmmuua diopmamos)
cneyupurayus-popmamos ~
[nosmopumeas) gpopmam
[nosm] ({[nosm) gopmam} ,..)
[nosm] ({Inosm] ({{nosm] gopmam},..)},..) | '
uT R ®
nosmopumeas ~ {yesoe-Ges-snara | (6oipascenue-yeroe)} @

- ' DopmaTh

¢-0an-yeavoix ~ F (w) .
¢-Ona-purc-mouku ~ F (w(,d [, k]]) :
p-0as-nras-mouku ~ E (w, d[, p})
¢p-015-08-mourocmu ~ {cM. ¢popmat E)

8 ¢-orn-xomnt ~ C (&-F | p-E} [, {¢-F | #-E})
p-0as-cums ~ A [(w)]
p-0as- 6umos ~ B [(@)]
-0aa-nponycka ~ X (n)
p-0aa-nosuyuu ~ COLUMN (n)
¢-0aa-npocora ~ SKIP [(n)] @
¢-0na-cmpouku ~ LINE (n) @
p-0an-cmparnuybt ~ PAGE
d-ydarennsii ~ R ({memxa | nepem-memoun}) . .
{w|d| k| n]p} ~ soipamenue-yerce @
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Nyuk.
™ |

ViIMeHoBaHHBIil BBOJ-BHIBOJ
onepamop-6600a-661600a ~ .-
READ T
~{ WRITE }(dmtl/z, UMA-CIUCKQ)
0nepamop-UMeH-CRUCKO8 ~

~ NAMELIST {/umsa-cnucxa/ uma-nepementod ,..} ...
- \

6.2

T + -

Ri -
. BecthopmaTHBI BBOA-BHIBOR
onepamop-6600a-66:600a ~ )
EAD ' . .
~ { \l}VRITE }‘(cpaﬁ/z) 3NeMERM-6-8 .. - ~
onepamop-saxpoimus-paisg ~
~ REWIND gaiis {cM. Takke ENDFILEY

6.5.1

) [TpsiMoit BBOX-BHLIBOJ
onepamop-onucanus-gaiiaa ~ DEFINE FILE
{daiir (yeroe, yeroe, camsor, nepem-yen)} ,..
‘ READ
onepamop-6800a-6u600a ~ { WRITE }

patia’ evipasxc-yer [ ,Memxa)) dremenm-6-6 ,..
Y

6.5.2

- T'nasuHast nognporpamMma
onucarue ... {C HO8bIX CIMpOYeK)

onepamop ... {C HOBbLX CMPOUEK) 7
END . :
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. BBOA-BRIBOA AaHHBIMH
onepamop-8800a-861600a ~
GET
{PUT} FILE (uma-paiira) (DATA [(91emerim-6-6 ,. )]) (onuuu),
dNeMEHM-66000 ~ UMA-NEPEMEHHOL
d1Merm-661800a ~ {nepeueuuan | s/teueum-DO}

'~ TlocnexosaTe/bHHA BBOA-BHEBOJ SamucAMU
onepamop-6600a-651800a ~
READ FILE (uma-gpaiiaa) INTO (uma-nepemennoti);
{ WRITE FILE (uss-gaiirg) FROM (ums-nepemennod); }
onepamop-saxpoimusn-gaiiia ~
~ CLOSE {FILE (uma-gpaiisa)},..;
W onepamop-nepesanucu ~
~ REWRITE FILE (usms- -paiira) FROM (umsa-nepemennod); .
B onepamop-nponycka ~
~READ FILE (uma-patiad) IGNORE (seipasnc- uex), -

Hbauoﬁ BBOA-BHIBOJ 3aMHCAMH
onucamens-opeanusayuu-paisa ~
~ ENVIRONMENT (REGIONAL (1) xapaxm-sanucu)
onepamop-8800a-6vi600a ~
READ FILE (uma-gpaiisa)
{ WRITE FILE (umsn-paiiag)

INTO (nepex) [KEY (soipas-cums)
’ FROM (nepex) [KEYFROM (evipasic-cums)];
[ ] onepamop nepesanucu ~ REWRITE FILE (uma-gpadiaa)
FROM (nepes) [KEY (eupaalc-cum)],

KEYTO (nepem-yen) ] . }

. 0nepamop-cmupanus ~
~DELETE FILE (uma-gpaiiara) KEY (sotpasc-cums);

. I'naBhasi mpouegypa
[npedurc:] ... {uma-npoyedyper} ...
PROCEDURE [(napamemp-cums)] OPTIONS (MAIN); @-
{onucanue | onepamop} ... -
END [uma-npoyedype];

\ . .
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9.4.2. Jlonoanuremhsie opmsi PL/1. TIpuBeReHnHe BHIe chiTag, "
- cndeckue dopmer PL/1'me oTpaxaloT Bcex BosMoxuocTe# PL/1 OIHCAR.

HBIX B KHHre. B ocHOBHOM, GHIIH 3aTPOHYTHI Te BO3MOXKHOCTH, KOTOpHg -
HMeIOT. aHanory ‘B QopTpane. Cunrakcuueckue $GopMH popTpana, Kag

NMPaBHJIO, GBUIH MpHBefeHb RIS TeX KOHCTPYKUM, A KOTODHX Moxme

HailTy cooTBercTBylomue B PL/1: IlpupegeM’ cHHTaKcHYecKue: dbopuy

RS pAjA YTOYHEHHBIX MM JOMONHHTENbHMX KOHCTpYKuui PL/1,

ITepemennnie (n. 7.2, 8.3)
nepemennan ~ {nepem-ckarnpt | népem-maccuss | nepem-cmpyxmy}
nepem-cmpygm ~ {nepem-cmpygm-crarsps | nepem-cmpyKm-maccuen)
nepem-ck~{uma-cx | uma-macc(soip-c-yea,..) | {um-cmp-cx.}...neﬁex.m}’
nepem- macc~{unn-macc . )
Numa-mace ({evip-ck-yea | (¥) {ceuenne—n. 8.3.2)},.)
| {nepem-cmp-cx.}...nep-macc | {nep-cmp-cx. | (neg-cmp-uacc.)}...nep-cx} .
nepem-cmp-ck~[ums-cmpykm. | ums-macc-cmp (oip-cx-yea).]... -
i . ‘ {ums-cmpym | um—nawcmp(éiilp-cx-qe.c,_.))
nepem-cmp-macc~[nepem-cmp-cx.)...! ums-macc-cmp '
' L ' [ uma-ckarnpa c
UMA-nepemeHHOd ~[uma-cmpyrmypet.]... { ums-maccusa } .
. ‘ uma-cmpyxmypo

Koucrantu (n. 8.1.2)
uuc.0-Oedcmaum~{uucao-deticmes-decamuut | uicao-G¢dcma-deouur
uucao-Oelicmeum-Oecamuur~{cm. B 9.4.1> .
uuca0-Oeticmeu m-080uyH-urc - -
4uc.20-Oelicmeu m-080uns ~ { wue0-Jeddemsum-deoutn-nage
uucro-Oedicmeum-0e-gurc~[ +1 ({0 | 1}...3 [.1({0] 1}...)B
uucao-Gedicmgum-oe-naas~[+1 ({0 | 1}...3[.1¢f0 | 1}...) o
' ' E[+] yugp [yue [yud]] B
Bripaxenue (n. 7.2, 8.3) '
evipadcente {10 OPraHH3alHH 3HAYEHHSAD~ . . -
~{sbipasic-ckarspu | supasc-mace | soipaskc-cmp-cx | soipaskc-cmp-macc) .
o~ . nepem-cxarapu-06pabam ’
+ Pynryus-ckargpy .
BOLPANCCHUL-CKANAPH ~ [—] xoncmanma-obpaban - onepayus..
' (6oipa s -cxars py)

r (nepem-macc-06pab)
+ (Pynkyus-macc)
8bLPA HC-MACCUBH~ — (esipasc-mace) onepayus..
8bLPANE-CKANAPH

(nepem-cmpyrm-ck)

. + "
HKYUR-CIMPYK-CK
‘eupa’:w-cmpyrc{n-ac~ [—- Eiiaofz cxa MZZ ) -onepayif.. .

(ssipasrc-cmpyxmyp-cx)
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4 (nepem-cmpysm-macc)
doipas-cmpyxm- macc~ [—] (Pynsyiua-cmpyrm-uacc) onepayus..
: BOIDANC-CKANAPH
‘ . - (svepasic-cmpyxm-mace)
} onepagua~{Ti [ ws s | /|4 | —|U]|<|>]|<=]|>= .
o =TT T & )
Onepatopu
onepamop-npuceansarus {n. 7.2, 8.3, 8.4>~ _
{nepem-cx | ncesdonepem-ck},.. = {eoip-ck | memxa | nepem-mem-ck};
| {nepem-nacc | ncesdonepem-macc},.. = {eoip-uacc | sup-ck
| nepem-mem-macc | nepem-mem-cx | memra};
~ 3 {nepem-cmp-cx | ncesdonepem-cmp-ck}, .. = {svip-cmp-cx: )
. | eoip-ck | nepem-mem-ck | memxa};
l {nepem-cmp-mace | ncesdonepem-cmp-macc},..= J
! A {svip-cmp-macc | soip-ck | nepem-mem-ck | memsal;
" cneyugurayus-yursa <u. 3.85~ - ’ -
BY ewp-ck-apugm [TO eup-cx-apudm]]
TO sup-cx-apupm [BY eop-ck-apudm]

- [WHILE (6oip-6um) 1} v

| napamemp-yuxad~{nepen-ck | ncesdonépem-cx}
onepamop-peakyuu-na-cumyayuo {n. 7.3>~

~ ON cumyayus [SNAP] {onepamop {xpome IF, DO, ON) | SYSTEM;}
onepamop-umumayuu-cumyayuu~ SIGNAL cumyayus;
{1 onepampp-pasmeujernun {n. 7.1.3>~ )
~ALLOCATE {uma-nepemennod [ampubym ...}},..; : .
onepamop-0cs060 adenus~ FREE uma-nepemennod,..; ’

‘Biioku u omucanus )

6xox <. 7.1.1y~{640x-npocmodi | 620K-npotiedypreui} | .
6a0K-npocmodi~[npepuxc:)... [memka:]... BEGIN;

: , " {onucanue | onepamop}... END [memxa-610kal;
onucanue <n. 4.1, 7.2)~DECLARE -cnucok-onucanuii;
cnucox-onuc~{[yeroe-yposens 1] {ums | (cnucox-onuc)} [ampubyn....1},..

ampubym-ra4-siavenul {cM. Takxe 4.3)~ INITIAL (nau-srauenus);.
Hau-suauenia~ {[(eepasnc-yea)] {konemanma | » | (navw-anauenus)}}y..
BBog-BHBOgZ ) =
onepamop-g600a-6vi800a-cnuckom {n.3.11>~
~ {gg{:} FILE (uma-paiisa) (LIST (s2emerim-6-8,..)) (onyuu);
Onepamop-6800a-66:600a-cmpoxod “{11.6.4. 2>~ p _
epem- .
{SETt saava ({reemsons V) ousarsgunae;
vnepamop-omxpomus-Ppadia~ - / :
~OPEN {FILE (una-gaisa) [onyuu-u-ampubymsi},..;
7 3ax. 105 ) . 179
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9.5. Kmouesnie ciosa PL/1

Kasmouesoe ¢J10BO Cokpaiense | . -Tlepenon, NyuxTo
- ¥
ALIGNED BLIPOBHEHHBIH 8.5.3
ALLOCATE . Pa3MecTHTb 7.1.3
AUTOMATIC *AUTO aBTOMaTHYECKHUil 7.1.3,7.1.4
BACKWARDS Hasaf, 6.5.1,6.5.3
BASED ’ 6a3upoBaHHbI 7.1.3
BEGIN HavaJIo 7.1.1
BINARY BIN JBOHYHBLH 8.1.2
BIT , " | 6uroswit 1.7.2
BY N war 38.7,3.8
CALL " | BLI3BaTH 3.3,5.2
CHARACTER" CHAR CHMBOJIbHBIH 1.7.2
.| CHECK - ' poBepKa 7.3.3,9.3.3
CLOSE 3aKpHTb 6.5.1
COLUMN | coL KOJTOHKA 6.3.3
COMPLEX CPLX KOMILJIEKCHBIi 1.7.1
CONDITION ’ COCTOSIHHE ~ 9.3.3
CONSEQUTIVE - nocaegoBateabunit | 6.5.3
CONTROLLED | CTL ynp aBasieMbiit 7.1.3 i}
CONVERSION CONV npeo6pasoBanue 6.3.2,7.3.2,
. ’ ; 8.4.3,9.3.1
COPY KOMUPOBATh 6.1
DATA . HNaHHblE 6.1,6.2
DECIMAL DEC AeCATHUHBIi 8.1.2
DECLARE DCL omucath 4.1.
PELETE - creperb 6.5.2
DEFINED .DEF COBMelllaeMbiil 4.5
DIRECT | npsaMoit 6.5.3
DISPLAY noKasarb 3.9
DO . BHIOJHUTD 2.613,3.7,3 8,
EDIT peAaKTHpOBaHHe 6.1,6.3 °
ELSE MHaye 3.5
END KOHell 3.6,3.7,3.8,
‘ 5.1,7.1.1
ENDFILE KOHel JaHHBIX 6.1,7.3.1,
- 9.3.2
ENDPAGE KOHel[ CTPaHHLbI 9.3.2
IR
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)i} poéo/t Henue

Kuouesoe cyioBo

IMepeBon

CogrpaueHue TTyHK TH
ENTRY BXOR 5.2,7.1.4)
ENVIRONMENT | ENV - o6opynoBanue 6.5.2 .
ERROR omubka 176.1,7.38.1,
7,372
EXTERNAL | EXT BHELIHWH $4.47.1.4
FILE daia 6.4.1
FINISH 1 oKOHYaHHe 7.3.1,7.3.2
N 9.3.4 -
FIXED uKCHpOBaHHEI 1.7.1, 8.1.1-
FIXEDOVER- FOFL. ¢ukcuposannoe - | 7.3.1, 8.1.1;
FLOW | fepenoHeH e 9.3.1
FLOAT niaBaomuil 1.7.1
FORMAT dopmar 6.3.1
FREE 0CBOGOZHTD 7.1.3
FROM U3 ] 6.5.1.
GET BBECTH 3.11,6.1,6.4
GO TO GOTO nepeiiTH Ha 3.2
IF ecau 3.5 .
IGNORE TPOMYCTHTD |6.5.1
INITIAL INIT HaYaJIbHEIR 3.2, 43
INPUT . BBOJ 6.5.1
INTERNAL INT - | BHyTpennuit 4.4,7.1.4
INTO B 6.5.1
KEY RJI0Y 65.2,932
KEYFROM KJIOY — B3 6.5.2
KEYTO K104 —B -1 6.5.3
LABEL MeTKa 3.1.3,3.3
LIKE nopoGHBbt 7.2.1
LINE apnus 6.1,6.3.3
LIST CIIHCOK 3.11,6.1
MAIN riaBHas 5.1
NAME M 6.2
NOCHECK 6€3 mpoBepKu 7.3.3
NOCONVERSION | NOCONV | 6es mpeoGpasosa- | 7.3.2

HHSA
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CokpameHHe

KioueBoe ¢J1080 TepeBoxn TyHKTR
NOFIXEDOVER-| NOFOFL | 6e3 ¢ukcupoBanHo- | 7.3.1
FLOW . ro nepeno/aHeHHs
NOOVERFLOW | NOOFL 6es mepenosHenus | 7.3.1
NOSIZE . | 6e3 puamasona 7.3.1
| NOSTRINGRAN- | NOSTRG | Ges rpanuIi CTPOKH 7.3.1
. GE |} ' '
NOSUBSCRIPT- | NOSUBRG | 6e3 rpanuu ungekcea | 7.3.1
RANGE . .. '
NOUNDERFLOW| NOUFL  |6es ucuesnosenns | 7.3.1
NOZERODIVIDE| NOZDIV  |6es pgenenns Ha | 7.3
, HYJIb :
ON TIpH. 7.3.2
OPEN | OTKPHITH 6.5.1 .
OPTIONS JIOTIOJTHEHU ST 5.1
OUTPUT BEIBOJ, 6.5.1
OVERFLOW OFL nepenoJHeHHe 7.3.1,9.3.1
PAGE ) cTpaHuua 6.1,6.3.3
POINTER .~ PTR yKasareab 7:1.3
POSITION | POS TO3HILH S -4.5
PRINT- ’ neyaTaeMblii 6.4.1
PROCEDURE . | PROC npouexypa 5.1, 5.2
PUT B BHIAATH 3.11,6.1,6.3.4
READ . uuTaTh - - 6.5.1 :
.REAL JefCTBUTENbHBIH 1.7.1
RECORD .| samucp - 6.0,6.5.1,
: 9.3.2
RECURSIVE PeKY PCHBHBIA "5.4
REGIONAL pernoHaJbHbI 6.5.2
REPLAY - ' ~ oTBeT . 3.9
RETURN . BO3BpaT 5.1,56.2
RETURNS i BO3BpAIaeT’ 5.2,7.1.4
REWRITE . 3aMeHHTb 6.5.1
SEQUENTIAL SEQL nociefoBaTenbubft | 6.5.3
SIGNAL MMHTALH S 7.3.2
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Mpodoscenue

0 Kaiouesoe cjoBO Cokpamenne IepeBon ITyHKTH
SIZE AUanasoH 3.1.1,7.3.1,
: 9.3.1
SKIP IpOroH 3.11,6.1,6.3.3
STATIC CcTaTHYecKH 7.1.3,7.1.4
STOP . cron 3.10,5.1
STREAM HOTOK 6.0
STRING " |crpoka 6.4.2
STRINGRANGE - | STRG rpanuun ctpokr | 9.3.1
SUBSCRIPT- _ SUBRG rpasuny uWegekca | 7.3.1,9.3.1
RANGE o .
SYSIN cacreMunt BBog - | 6.4.1
PSYSPRINT' - cucTemHas neyarb | 6.4.1
SYSTEM | cHCTEMHHE 7.3.2
THEN ; TO 3.5
TITLE Ha3BaHKHe 6.5.1.
TO . a0 .18.7,3.8
TRANSMIT nepejaua 7.3.1,9.3.2
UNALIGNED UNAL HEBLIPOBHEHHHIH 8.5.3 .
| UNDEFINED- HeonpejeaeHHH i 9.3.2
- FILE | daitn
UNDERFLOW  |-UFL HCUESHOBEHHE 7.3.1,9.3.1
UPDATE =  MCTIPABJATD 0 6.5.1
VARYING VAR H3MeHsIeMbli 8.2.1
WHILE ° T noxa ' 3.8
WRITE . nucaThb 6.6.1
ZERODIVIDE ZDIV JleNieHHe Ha (H}’Jlb 7.3.1,9.3.1
: 3




9.6. Cumsoan EC IBM
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NPUJAOXEHHUE
B3AMMOCBS3b MOIYJIEA PL/t U ®OPTPAHA

B psje’ ciyuags BOSHHKaeT HEOGXORMMOCTb OGBERHHHTb MORYJH,
_HanHcaHHHE Ha Pd3HHIX SSHIKaX MpPOrpaMMHPOBAaHUSA. Hanpumep, npn
paspa6oTke HoBHX mporpamM Ha PL/l Tpeyercst HCHosb30BaTh MOANpO-
rPaMMH H3 NMaKeTa NPHKAAagHHX MOXNporpaMM (OPTpaHa HJIH CTapHe
MOJy/H, HanHcaHHble panee Ha dopTpane. Huxe ONMHCHIBAIOTCSI HPOCTHE
clyuau OGBbEXHHEHHS MOAYJel, HAMMCAHHEIX HA ASHKAX PL/1 u doprpas,.

‘B OC EC 3BM. C 6osee CJIOKHHMH BONPOCAMH CBSISH PasHOSI3LIKOBHX

MOJy/Zel MOKHO TOSHAKOMHThCS MO WMelomefics Jauteparype [18, 20].

~ Mubopmanns MexRy MOAYJIAMH B OC EC 2BM wmoxer nepega-
BaTbcAl Uepes apryMeHTH (TIpH OGpalleHHH H3 ORHOTO MOXYJS X Rpy-
romy no oneparopy CALL uau ¢ nomompio yKasareast ¢GyHKIHH), depes
o6mue ob6aacty namath (EXTERNAL—s PLA u COMMON—B ¢op-
TpaHe), a TaKxe uepes HaGOPH AAHHBIX Ha BHEWIHHX HocHTelsX. OxHaKo
B f3biKe (POPTPAH HMEETCS SHAUMTE/NbHO MeHblle THNIOB ARAHHHX, WeM
B PL/1, a nosToMy TOJABKO OTpaHHYEHHOE KOJHIECTBO THIOB JAHHBIX
MOXeT GHTb mepefaHo u3 Mogyas PL/1 B moxpyan doprpana. Kpowe

Toro, B Tpancaaropax PL/1 u doprpana EC no-pasmomy OpraHHsoBaHO.

xpanenue B namaTH SBM coOTBercTBYIOMHX THIOB JAHHEIX, 2 TagXke ~

0-pasHOMY DeajH30BaHH COFJIALICHHS O CBA3AX-MEXKAY MORYAAMH. YKd-
3aHHEIE PasJMYHsl NPHXOJHUTCS YUHTHIBATb NMPH COCT2BJIEHHH nporpamMM
H3 PasHOASHKOBbHIX MOAyJaell. B psixe cayuaes ajs sToro HcnoJb3yloTcd
MOAYy/AH-CBA3KH, HANHCAHHHE HA SISBIKE accembnepa. B gpyrux caysasx
BO3MOMHA HENOCPEeJCTBEHHas CBA3b MOXyJef,

1. Coorsercteue pannbix PL/1 H ¢opTpana

I[pu opranusalud HHHOPMALHOHHOR CBA3H MEXIY MOAYJIAMH, Ha-
nucanuniMH Ha PL/1 u ¢optpane, clleXyer YUHTHBATh HeNOJHOE cooT
BeTcTBHe THMOB JAHHHX STHX ASHKOB, a B DAl Cydaes TaKiKe pasii¥
HBle CMOCOGH NpejCTaB/eHUs M PasMemeHHT JAHHHX B MaMATH.
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CooTBeTcTBREe THNOB AAHABX. Kosy4ecTBo THUMOB JAaHHHIX SA3hiKa
PL/1 sHauuTeNbHO NpEBHIUAeT -HX Koaudectso B doprpane. CpefeHus
0 COOTBETCTBHH THINOB RaHHHX B PL/1 u doprpane, npuBejeHHHE paHee
B m. 8.5.2, ob6befuHEHH B ta6auny 1. Ona MoxeT GHITh HCNOJb30BaHa
AJISl IPOBEPKH NPaBUJAbHOCTH OMNHCAHUSA RAHHHIX B3aHMOCBSI3aHHEIX MO®
Ryaeit, Harucauuux Ha PL/1 u dopTpaHe (0 BHPaBHHBAHWH AAHHBIX. cMT
m 8.5.3). . «

Pasmewenne maccusos. Tpaucasropsl PL/1 u dpoptpana mo-passomy
pasmemaror B mamsats DBM MHoroMepHHe Maccubi Tpancastop PL/1—
4II0 CTPOKaM», a TPAHCAATOp (GopTpaHa —«mo cToI6ImaM». TakuM o6pasom,
€CJIH MaccHB nepefaercs_us MORyast ¢opTpaHa B MOAYJb- PL/1, 1o mpy
ero onucauud B PL/1 caepyer uaMeHHTb MOPSROK CJAEROBAHHS HHJEKCOB,
Hanmpumep, ecan B dfoptpane omucan MaccuB A(5, 8, 10), To coorser-
crBylomui_emy maccuB B PL/1 gonken ObiTh OmHCaH Kak A(10,8,5),

Jns Toro 4To6H ‘MOXHO OBIIO PaGoTaTh C MacCHBAMH, HMEIOMUMH
OAMHAKOBYI0 MHJeKkéawuio B Mogyasix PL/1 u doprpana, caefyerT UCIONb-
3oBarb as omucanus MaccuBa B PL/1 atpu6yr DEFINED u iSUB-me.
peMeHHble (cM. I °4.5). o . )
© TNpumep 1. Ilyctb onucanue MaccuBa B (OpTpane HMeeT BAX

REAL A(, 8, 10)
EMy MoXeT cooTBeTcTBOBaTb Cilejylollee OnmucaHHe B PL/1:

DECLARE Al(10, 8,5) FLOAT, o
- A(5,8,10 FLOAT DEFINED AI(3SUB, 2SUB,.
- ISUB); :

Maccus A B TOM cdyuae Gyfer MMeTb B Tporpamme’ Ha ¢oprpane
u Ha PL/1 oxny # Ty Xe HHIEKCAIHIO.

MpeacrapjieHHe KaHHBIX. B mogyasix PL/1 fannbie, OpraHu3oBaHHEE,
B MACCHBBI H CTPYKTYDHl, HMeIoT HH)ODMAIHOHHLIE BEKTOpHI, KOTOPHIX
ner B doprpane. Hudopmayuonnoti eexmop COREPHKHT HCTHHHBIA afpec
MAcCHBA MJIH CTPYKTYDHl H HEKOTODHE XapaKTeDHCTHKH, ONHCHBAIOMHE
3Ty BeqHUHHy. B Tporecce BHIMOJHEHUS NPOrpaMMbl MpH o6patieHus
K NepeMeHHON, OMHCAaHHOA B MORyJe PL/1, na camoM Aelle MPOHUCXORHT
o6pauiénne He K CaMofi mepeMeHHOM, a K ee MHGOPMALIHOHHOMY BEKTODY.
IMostomMy NpH Tepefaue MeXAY MORYJISIMH PL/1 u doprpana maccupOB
W CTPYKTYp BCTaeT BOMPOC ONpeJe/ieHHsI HCTHHHBIX afipecoB nepejanae-

" MBIX JAaHHBIX. '

SroT BOMpOC pellaercs MyTeM HCIO/Ib30BaHUS apu¢mernueckolt 6a-
supoBaHHoOl NepemeHHoR (cM. M. 7.1.3), kotopas IpH pasMelieHHH H2
KAafHBAeTCA HA Hayajgo TNepefaBaeMod BeJMUMHE, 2 He HA ee undop-
MaLHOHHBIH BEKTOp. ~ .

Mpumep 2. IMycrs u3 mopyas PL/I TpeGyercs nepefaTh MaccHB
B Mogyab ¢doprpana. Toraa mogyar PL/1 moxer umers cneqytomuit BUA:
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MODPL: PROCEDURE OPTIONS(MAIN);
DECLARE PARM FIXED DECIMAL(1,0) BASED(P).
AD(4,3) FLOAT DECIMAL, .
ARRAY (3,4) FLOAT DECIMAL
DEFINED AD(2SUB, 1SUB);
P=ADDR(AD)-

S—ARRAY(l, noo- .

........

END MODPL;

BuisnBaemblit Mogyab -popTpana Gyfer HMeThb BHJ,

SUBROUTINE SF(ARRAY)®
REAL ARRAY(@3,4)

...........

3neck B mogysne MODPL npu hisose nognporpammsl SE B KauecTse
apryMeHTa Hcrmosib3yercsi apudMerHueckas GasHDOBaHHasg NepeMeHHasl
PARM. Tlepemennass PARM 6yaer pacnonoxena B nmamsata SBM mo Tomy
Ke anpecy, 4TO H mepBulfi djaemeHT MaccuBa AD. dro gocruraercs Ha-
noxxeHHeM nepemenHoit PARM Ha maccur AD c noMouibio yxasarens P,
3HauEHHe KOTOPOTO BHIYHCASETCS BerpoenHolt ¢yunkuueit ADDR (oM.
n. 9.1.6). Maccus AD, B cBOIO OYepefb , COBMeIlaeTcs (C MePECTaHOBKOI
| uHReKcos) c, MaccuBom ARRAY, uro mnossoasier B moayasix PL/1 u
¢opTpana Hcnonb30BaTh OJMHAKOBYIO HHAEKcalmuioo MaccupoB ARRAY-

IMpumep 3. Tlycrh Tpebyercss mepefaTh MaccHB H3 MOAYJAS dopT-
pana B mogyab PL/1. Toraa mogyab doprpaHa MokerT MMeTb, Halpu-
Mep, CHAeAyIomHUEi BUJ:

SUBROUTINE S
DIMENSION"ARRAY(15 20, 45)

...........

................

Hs sroro Moayas c nomompio Mogyas-caasky LINKPR nponcxoaut
oGpameHnne K Mogyaio PL/1 ¢ uvenem PLMOD (o BBI3OBe MopyJaeHl cM.
HUXKE), KOTOPOMY B KauecTBe aprymenta nepegaercsi Mmacchs ARRAY,
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Moxyas PLMOD wmoxer umerb B 5TOM cayuae ciaegyomift BEA:

PLMOD: PROCEDURE(PARM); . -
DECLARE' PARM FIXED DECIMAL(L, 0),
~ ARRAY(15,20,45) FLOAT DECIMAL,
_ AD(45, 20,15) FLOAT DECIMAL
DEFINED ARRAY(3SUB, 2SUB, 1SUB),
ABAS(45, 20, 15) FLOAT DECIMAL BASED(p);
P— ADDR(PARM); , L

AD = ABAS;
4 ABAS=AD; -7
END PLMOD; .

. . DN

B srom npamepe B mopvie PLMOD napamerpom siBasieTcss apubme-
Tiyeckast mepeMennass PARM, ampec KOTOpOfl coBnafaer ¢ agnecoMm nep:
Boro smevenTa maccusa ABAS. Heo6X0RuMOCTb BBefeHHS. ROTIONHUTETS-
HOro TO CPABHEHHIO C MPeAHAVIINM CIyYaeM MacCHBa ABAS nosnuxaer
¥3-32 TOro, uTO CymecTpywomuf Tpancaarop PL/1 we mossonsieT cosme-
waeMoft nepemenndﬁ 6HTh 623MPOBAHHOMN, TO €CTh B JAHHOM CJyuae -
nenp3s Gasmposath Maccus ARRAY, Tak Kak OH coBMeuwaeTcs ¢ Mac- —
cusom AD. ) S

B Hauaje NPOTpaMMbl ¢ HOMOUILIO ONEpaTona NMPHCBIHBAHHSA 3Haue-
une macensa ABAS npucsausaercst maccusy AD. B cBoto ouepenn, mac
cs ARRAY cosmenten ¢ AD, u nostoMy mpyu ofpaueHuy H3 MORyJs S
K MOAVJIIO PLMOD wmaccus ARRAY doprpana coBmemaercss ¢ MacCHBOM
ARRAY 8"PL/1:

2. BeizoB moanporpamMm

[Ip# HCTIOAB3OBAHWH METORA MORYJBHOTO TIPOrPAMMHPOBAHHA OT-
ReabHHe uwactd nporpammet Ha PL/1 nan doprpane obopmisiorcs B BuAe
BHENIHAX TpPOUEeAYD: MDOUERYP-NOAMPOrpaMM HJIH npouenyp byHxgnf
TIpotenypH-NOANPOrPAMMH BHI3HIBAIOTCS € HOMOILbIO OMEpaTopoB CALL,

. nponenypH-GyHKIMY —C NMOMOWBIO yKasareneft bynxuwnil. -

TTpu BHI30Be MopnporpamMm dopTpana u3 monyas PL/1 B oneparope
CALL yxkasmBaercsi UMf BHI3HIBAEMON MOXMDOTPAMMBL. Bo Bcex ocranb-
HHIX CJy4aax (Mpu BH30Be NMpPeOUeRyD-MORTDOTPAMM H npouenyp-dyHrHi
PL/1 w3 monyns dopTpama, a Takxe npu Bhzose Gynkuuft doprpara
u3 moayas PL/1) ofpameHHe K BH3BIBaMOMY-MOXYJIO OCYIIeCTBJISETCH
gepe3 MOARYJH-CBASKH, HanUCaHHbIE HA f3bIKe accem6aepa. Ilpu Po

. 30BAHHHM MORY/A-CBA3KH B omepatope CALL nan™s yrasarene dpyRKuAH
YKa3HBaeTcs WMS COOTBETCTBYIOUIETO MORY/A-CBA3KH, a UMA BH3bIBaE"
Moft TOATPOrpaMMH 3ajaeTcsl B-KauéCTBE NMEPBOTO apryMeHTa. Hanmp#-
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Mep, AAS BH30BA npoueaypH-nognporpaMMu PL/1 n3 mogyas ¢opr-
paHa MoOXeT GHITb 3ajaHO OoGpameHHe BHAA :

CALL LINKPR(PLMOD, A, B, C);

rie LINKPR —ums uoﬁyna-'czxsxn, PLMOD-—uMs npoueayph-nog-

nporpamMut PL/1, K koropoit TpeGyercs o6parutbes, A, B, C—apry-
' MEHTH, C KOTOPHMH HyXHO oGparuTbcs K PLMOD.

BushBaeMHe MOAYAH JAO/MKHH GHTb "OMMCAHH B BHISHIBAIOUEM MO-

&yne (c arpuGyramu ENTRY s onepatope onucanusi PL/1 uau B ome-

i parope EXTERNAL B ¢opTpane). -
B sagauy Mopynsi-cBASKM BXORHT: ycTaHOBieHHe Cpefbl fsbIKa, Ha

! KOTOPOM HaNUCaH BHISHIBAEMHA MOAYJb, MOCTPOEHHE AJIS HErO0 HOBOTO
| cracka napaMeTpoB, BH30B TpefyeMoil NORNPOrpaMMH HaM (YHKUMH,

BOCCTaHOBJIEfiHE CTAPOr0 CNHCKA NlapaMeTpOB, BO3BPAT yTpaB/ieHus! B Bbl-
| 3BIBalOMHU{ MOZYJIb. .
i HoBuit cnucox mapameTpoB Beerga CTpOWTCs I BH3HIBaeMbIX npo- -
= ueAyp-pyHKunit. STo BHIBAHO PaSMHYHAMH B peasusaiui BHI30B2 OyHK-
| uuft B Askikax PL/1 u ¢oprpan. B PL/1 pas pasMemenus pesyJabTaTa
. BBHINO/IHEHUS QYHKUHH CTPOHTCH. JONOMHHTENbHAsA NepeMeHHas, KoTopas
| HesIBHO MPHCOERWHSIETCS K CIUCKY NapaMeTpoB ¢ynknun PL/1, a B dopT-
! paHe BHIUHCJIEHHOe 3.Haqeuné .byHRUME nOMemaeTcs ‘B OOmHe perHCTPH
| WIH PEFHCTDPH C IuaBaloweil TOUKOH B 3aBUCHMOCTH OT THNA BHI3HIBAE-
Moit dynkumd. Ias kaxjoro Tuna _BO3BPAII2EMOT0 3HAUEHHST LOJIKEH
| GBITb HamHCaH CBOK MORY/b-cBA3Ka. HuKe B KauecTse npumepa NPHBORUTCA
| TeKCT Mopyns-cBasku PLREAL4, HCNIOJIb3YEeMOI'0 AN BHI30Ba Mpoile-

AypH-byHKUuH dopTpana u3 Mogyas PL/1 B crydae, KOrja BosBpainae-

Moe sHauenne umeeT Tun REALs4 (FLOAT DECIMAL (6)).

| IMpumep 4. ) :
1 )
[ PLREAL4 -CSECT R ) -
" PLREAL4B DXD A .
PRINT NOGEN
. SAVE (14,12
BALR 10,0 -

USING »,10
+[IOCTP OEHHE LIETIOUKU DSA _

L 15,=V (IHESADA) .
| LA 0,100 -
" BALR 14,15
! . -MVI 0(13), X80
; *TIOCTPOEHHUE HOBOT'O CITUCKA MAPAMETPORB
LA - 8,0(1) s )
Ml A - 8’=FI4I , B
L . 408 ) '

ST 4,ADRPARM -
. : 191



T™ ADRPARM, X'80'

BZ - Ml
S 8,=F'4’
o1 0(8),B’10000000’ .
*YCTAHOBJIEHUE CPE[bl ®OPTPAHA -
L 15=V(IBCOM)
BAL 14,64(15)
+BBI30B OYHKLUU GOPTPAHA
L 15,0(1)
L - 15,0(15)
LA - 14Q)
BALR 14,15

«BO3BPAT PE3YJIbTATA B BEI3HBAIOILYIO
+TIPOTPAMMY PL/1

NI - 0(8),B’Ol111111"
L - 8,4(8)
STE ©  0,0(8)

+BO3BPAT YIIPABJIEHUS B BHI3HIBAIONLYIO [TPOTPAMMY
L 15, = V(IHESAFA)
‘BR 15

ADRPARM DS A -
END

N

Jlasi RpyrHx THIOB BO3BpallaeMbIX SHaYeHHH B 5TOM MOZyJIe cae-
AyeT u3MEHHTb KOMaHAY

STE 0,0(8)

. Hanpumep, aas Bosspamaemoro 3suauenuss tuna INTEGER#4 sta
KOMaHJA 3aMeHsIeTCsl Ha

ST 0,0@8).

B kauecTBe mpuMepa o6pamends 3 Mogyas PL/1 k mogmporpamme
dopTpaHa paccMOTPUM HCIIONb3OBaHWe B mporpaMme na PL/l mognpo-
TpaMMB M3 HaKeTa HayYHHIX Topnporpamm dopTpaHa. .

IMpumep 5. B nporpamme Ha PL/1 TpeGyeTca BHUMCAHTBH (yHK-
uuio Beccenst ¢ o6HUHONR TOUHOCTBIO Jp (X).

B makeTe HayuHBIX MOANpOrpaMM ¢opTpaHa HMeeTtsi COOTBETCTBYIO-
was nognporpamma BESJ, o6pamenne x xoTopoit mmeeT BHR

CALL BESJ(X, N, BJ, D, IER). .
3xech:

X —apryment ¢ynxuun (Tun—REAL % 4),

N —nopsagok dynkunu (Tun—INTEGER =4),

BJ —suuncnennoe 3Hauenuwe ¢ynkunu (Tun— REAL x 4),
D —TtpeGyemass TounocTb (THI—REAL % 4),

IER —nuaukatop omn6ok (tun— INTEGER » 4).
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ITforpamma na PL/1, B koTopoit BLIYHCAACTCS Jn (X), MOXeT HMeTD,
HanpuMmep, CAeRYIOmHH BHJ:
PLBES: PROCEDURE OPTIONS(MAIN)
DECLARE (NI, IER1) 'FIXED BINARY(31),
(D1, BJ1, X1) FLOAT DECIMAL,
. BESJ ENTRY(FLOAT DEC,
. FIXED BIN(31),
B FLOAT DEC, FLOAT DEC,
FIXED BINARY(31));
CALL BESJ(X1, Nl BJ1,D1, IER1); -
PUT LIST(BJI);

END PLBES;

3. OOmeH JaHHBIMH uepe3 0GIMe 00JIaCTH naMsiTH

Jnsi o6MeHa JaHHBIMH MeXJy mnporpamMavu Ha PL/1 u ¢doptpane
MOTYT GbITh HCTIONb30BaHH TOMMeHOBaHHHE ofmue 0G1acTH, OMUChIBae-
mbie B PL/1 cTpykTypo# ¢ a-rpn6y-roM EXTERNAL, a B dpoptpane —
onepatopom COMMON.

Tax kak B sisbike PL/1 Bce gaHHHe, KpOMe CKANSPHEIX apHOMeTH-
YeCKHX TNepeMeHHBIX, WMeloT HHPOpMalliOHHble BEKTOPH, TO B Hayale
obwei o6macty B Mogyie PL/1 pacnonaraertcs uHPOPMAUHOHHHIH Bek-
TOp CTPYKTYpHI, COCTOAUIHA M3 HH)OPMANHOHHEIX BEKTOPOB MAaCCHBOB

ajipecoB apH(MeTHYeCKHX NepeMeHHEIX, BXOASMMX B STy CTPYKTYpY.
Tlostomy pisi obuied o6aacTu B onepatope COMMON mogyas dopTpana
NepBHIM HEOGXOKUMO YKASHBATh GUKTHBHHI MAacCHB, pasMep KOTODOTO
paBeH KOJHYECTBY IOJHHIX CJIOB B HHOOPMAllMOHHOM BEKTOpe CTPYK-
typel PL/l, a anuHa 371eMeHTOB 3TOro’ MaccHBa XONKHA GHITb PaBHa
4 Gafiram. Ilepemennsie B o6umefi o6nactn doprtpana (u crpykrype PL/I)
ROMXHBI pacnojarathbcs mocie ¢GHKTHBHOTO MaccHBa B NOpSAKe yGblBa-
HHA MX JUIHH, B COOTBETCTBHH -C TPeGOBAaHHSIMH TPaHCAsTOpa GopTpaHa.

. KomuuectBo mnonubix cloB B uHbopManunonHoM BekTope PL/1 (pas-
Mep COOTBETCTBYIOMETo PHKTHBHOTO MaccHBa B ofuielt o6nacTh hopTpana)
BHIUHCAsETCS 1O (opMyae '

. k -
S=14 Z M;j.
j=1
’311er: B
| —KOJNYECTBO CKANAPHBIX MepeMEHHLIX, BXORSIMX B CTPYKTYpY

(aiuHa afpeca Kax Aol CKaISIPHON NepeMEeHHOH — OfHO CIOBO);
k —KonuueCcTBO MacCHBOB, BXOAAMX B CTPYKTypy PL/I;
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My — ATHHA uH)OPMaLHOHHOrO BekTOpa j-ro MaccHBa, KoTopas -
onpegessieTcs Mo tpoptgy.ne
My=1+2. mj,
my—pasMepHOCTDb -ro_Maccupa.
[Ipumep 6. Ilycty ;o6mas obracTb (cTpykTypa) B PL/1 umeer

" BHR
DECLARE 1 ST1 EXTERNAL,
s 2 X COMPLEX FLOAT DECIMAL(6),
o 2 A FLOAT DECIMAL(6), .

2 B(100, 20) FIXED BINARY(15),
2 1 FIXED BINARY(15);

Inuna umpopuaun'czmqoro BEKTOpa 3TOH CTPYKTYpH paBHa
S=3+1+42+2=28 cros. B

Coomercmyxomeé onucaHue obuiedi o6nacTH B qaop'rpané HM €€T EH ._

COMMON /ST1/ DVAR, X, A, B, 1

DIMENSION DVAR(8)

COMPLEX #8 X

REAL %4 A

INTEGER = 2 B(100, 20), I

B onucanun ofuwedi o6nacTH HepBHM pacrm.naraeTcx YbuKTHBRE
' MacCHB DVAR. wmx-xa KoToporo 8 cios. 3a uuM CIeAYIOT NepeMeHHbIe,
pacrno/sioKeHHble B NMOPSAAKe YOHIBAHHS HX NIHH.

., 4. OOMeH NaHHBIMHM Yepe3 BHEIIHIOI NaMATh

ORHEM U3 CNOCG60B nepefaun HHPOPMaUHH iaex(jxy moxyaamu PL/L.
H QopTpaHa sBAfeTCH OGMEH JaHHEIMH Yepe3 BHEIHIO MNaMAThb. Iasn-
HHe, NMPejCTaBJeHHbe B BHJE NMPOCTHX NepeMEHHHX, MaCCHBOB H CTPYK-
Typ, MOTYT MepejaBaThcsi MexXAy nporpammamu PL/1 u dopTpaHa gepes’
HabopH JAaHHHX € MOCTef0BATeAbHOM Oprasusamues HiIn Hepes. pasgennl
6 uGITHOTEK.

Ilpu nepegade XaHHHX M3 MPOrpamMMHl, HaNUCaHHOH Ha fA3biKe (op-
TpaH, B nmporpammy Ha sssike PL/1" (1 ofpaTHo) uepes BHemHHe HOCH-
Te/IH MOXXHO HCIOIb3OBATb KaK GechopMaTHbIE (3anuceopHeHTHPOBAHHHE),
TaK ¥ (popMaTHHE (no‘mkoopneﬂ'm pOBaHHBIE) OnepaTopH BBOAA-BHIBOAA,
onucaHHHe B ri. 6. IlpeumymecTBo ciegyeT oTAath Gec)opMaTHEIM
onepartopaM, NOCKOMbKY AaHHBIE B STOM cClydae NPeACTABISIOTCA Ha
BHELIHHX HOCATeNSIX BO BHyTpeHHedl (opMe, W HAKaKOro npeoGpasoBa-
HHSl MX BO BpeMs BHINOJHEHHS ONepPaTOpPOB BBOAA-BHBOXA He npowsBo-
AUTCSA, 4TO yCKOpfieT mepefavy BaHHHX.

HanomuuM, uto GechopMaTHEIM onepatopam Bsona nunoaa ¢doprpana

WRITE(a) c u READ(@) ¢ -
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gooTBeTCTByloT onepaTopR PL/I
, WRITE FILE(a) FROM(9);

READ FILE(g) INTO();

‘™ B o6mem ciysae ¢ B GopTpaHe MOXKeT GHTh CIHCKOM NEPEMEHHHIX.
Torga KaXgoMy CIHCKY nepeMeHHbIX (hopTpPaHa COOTBETCTBYET CTPYKTYPa
B ‘nporpamMe PL/l, cocTofimas u3 NMepeMEHHBIX, BXOZAIHKX B CIIHCOK.

\

- CnefyeT Y9HTHIBaTb, YTO NPH HCIOJb30BaHUH GecopMaTHHIX oNepaTropoB

BBOJA-BHIBOZA BCE [epelaBieMHle NMepeMeHHBe B porpamme Ha $popTpaHe
pasMemalorcsi ¢ rpaHuusl Gakra. FlosTomy cooTBeTCTBYIOMME NMEPEM EHHEIE
B crpykrype PL/1 gonxubr uMerb atpu6yr UNALIGNED.

Tax kak B doprpane EC npH mepefaye JaHHWX MOCPEACTBOM oOme-
paropoB GechopMaTHOrO BBOJA-BHIBOAA MOIYT HCIOJIb30BATHCHA TOJMBKO |
HaGoOpH JaHHBIX C GJIOKaMH nepemeunon RJTEHBL, nonycxatoume CerMeH-
THpOBaHHe JIOTHYECKHX 3amucell, TO MepeaBaTh JaHHbIE MEXAY NPOrpaM-
mamu PL/1 u ‘dopTpana ¢ MOMOmbIO STHX ONEPATOPOB MOMKHO TONBKO
6a0KaMH, HMEIOUWHMH dopMaThl 3anuceit VS u VBS. )

Mpumep 7. [lyerh uepes BHEWHIOI MaMsiTb H3 NPOrpaMMBbl PL/1
B nporpaMMmy Ha - ¢opTpaHe ¢ MOMOULBIO GecdopMaTHBIX ONIEPATOPOB
nepejaercs cTpykTypa R.

IMporpamma PL/1 MOXeT UMeTh C/IAYIOUHH BHA:

EXP7: PROCEDURE OPTIONS(MAIN); -

DECLARE 1 R UNALIGNED, |
" 2 U(100) FLOAT DECIMAL(16),
2 S(50) FIXED BINARY(15),
. ZApP FILE RECORD
ENVI RONMENT(V o(908)) H

........................

- OPEN FILE(ZAPy OUTPUT;
WRITE FILE(ZAP) FROM(R);
CLOSE FILE(ZAP);

END EXP7;

Ha6op AaHHEIX, B KOTOPHIH 3anmHChIBaeTCA nmpopuauux, onuchiBaercs
onepatopoM DD ¢ mmeHem ZAP.

Iporpamma Ha dopTpaHe, B KOTOPOH RaHHBIE Cqmbma:o'rca C BHeIl-
HEro HOCHTeAs, HMEeT B 3TOM CAyuae Tako#l BHA:

REAL=8 U(100)

INTEGER=*2 S(50)

READ®) U,S S ' .
END -
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Ha6op ganumx, u3 koToporo cunTHBaeTcs HHbOpPMANHS, RONKen Gty
onucan onepatopom DD c umenem FTO9F001. Ecru mogyan dopTpans
H PL/1 ofpa6aThBaioTcst B opHOM mmare saganusi, TO_ COOTBETCTBY oMy
pada B wmogyne PL/1 omumedi TITLE fommkeH cchiaThes Ha HMg
FTO9F001. - . :

DopmaTHEIM OmepaTtopaM hopTpaHa

WRITE (e, b) ¢ 1 READ(q, b) ¢
COOTBETCTBYIOT onepatopm PL/1

PUT FILE(@) EDIT(c) (R(b));

" .
GET FILE(a) EDIT(c) (R(b));

Coo‘rBeTcnyioume; topMaTH onepaTOpOB BBOXA-BHIBOZZ (OPTPaHa
PL/1 cepennt B TaGnuny 2 (cM. Takxke m. 6.3).

C nomotusio (I)OPMaTHbIX 0NeparopOB BBOXA-BHIBOAA MOXHO Mepefa-
BaTh JaHHbe MexAy nporpammamu PL/1 u dopTpana 6nokamu, uMeromumy
¢opmatel sankicet F, FB, V, VB, U.

’ ’ - Ta6auna 2
) CooTseTcTBHE (JOpMaTOB omepaTopoB
BBoAa-BuiBoaa B PL/1 u doprpane

doptpan ) PL/1 .
Iw 1 F) -
Fw.d - F(w,d)
Ew.d E(w,d)
Dw.d E,d) ~
Aw ) Aw)

3pech w-—KonHueCTBO MOSHUHA, B KOTOPHIX pasMemaeTcsi 3HaUEHHE;
d—KO/HYeCTBO MO3HULKH, B KOTOPHX pasMemaeTcsi APOGHAA 4acTh IHCIA.

Ilpu o6GMeHe RZaHHBIMM MeXAy NpOrpaMMaMH Ha “sismkax PL/L 1
_bopTpan ¢ momompbio GOpMaTHHX OMEPaTOPOB BBOAA-BHIBOZA, CIEAYET
YUUTHIBATD CAERYIOUIHe Da3HYMsl BO BHELUIHEM MpPEJCTABJeHHH 4YHCEeN
¢ IaBalouled TOUKOA B 3THUX SA3BIKaxX: -

— HOKasaTe/lb CTelleHH- uMCJIa ¢ hiaBafomedl Toukolt ABofiHoH TOY-
HOCTH yKa3miBaeTcsi B ssbike PL/1 autepoit E, a B ¢oprpane—aute-
poit D; ’ .

—eCHH MoKa3aTelb CTeneHd MoNMoXKHTeneH, To B PL/1 oH umeeT
3HaK «+», a B OpTpaHe 3HAK ¢+2 3aMEHsETCA NPOGEIOM.
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B chny ykasaHHEX TNpPHYHH C MOMoIbI0 OpMATHHX OMepaTopos
pBOja-BuBoga B PL/l MoXHO mMpHHUMaTh M3 (OpTpaHA TONBKO HHCIA
¢ OTpHUATeNbHHIM MOPAAKOM M HMEIOIHE TOYHOCTB p<b6.-

Hpumep 8. IlycTh TpeSyercd mepepaTb H3 MOAYIA ¢opTpana
B MORYab PL/1 gamsbie uepe3 BHEIUHHE HOCHTENH, HCNONL3YSH dopmaTHHE
oNepaTopH BBOJA-BHBOAA. TOTa MOAY/Ib GOPTpaHa MOXKET HMeTb, HanpH-
Mep, CAeAYIOMUi BHA: . ’

“INTEGER#2 K(40)
- REAL=4 B(100)
- 'WRITE(9, 20) K, B
20  FORMAT(4016, 100E13.5)

END

Mogyas PL/1, B KOTOpOM HCHONb3yIOTCH nalHble, 3aMMCaHHbIE HA
BHEIIHU#l HocHTelb, GyJeT B 3TOM Cilyuae HMeTb ‘Takoil BHJ:

ACS: PROCEDURE' OPTIONS(MAIN);
DECLARE B(100) FLOAT DECIMAL(6),
K(40) FIXED. BINARY(15),
PLFILE FILE RECORD INPUT;
GET FILE(PLFILE) EDIT(K, B) R(LF));
- LF: FORMAT (40 F(6), 100 E(13,5));

END ACS;

. B sToM TnpuMepe KaHHbie GYAYT NMEPeAaBATbCS NMPaBHIBHO TONBKO
B TOM Clydae, eciu saeMeHTB MacchBa B GyRyT nmeTb oTpHLaTebHbIA
nopsiKOK. .o

5. 3ameyaHHs MO COCTABJEHUIO 3aiaHui

I'Ip‘n COCTABJEHHH 3afaHuil HAa TPAHCASALMIO, ~ PeAaKTHpOBaHHE H
BHITONHEeHHE TPOTPaMM, COCTOSIMX M3 MOAY/eH, HAMCAHHBIX HA PASHBIX
q3biKaxX, CJAELyeT YUMTHBATh CAeAyloulee: :

1. Jlns NyHKTa pefaKTHPOBAaHHS CIeAyeT MpEeAyCMOTpeTb MOAKIIO-'
yenue OuGauorek ' Tpamcastopos PL/l (SYSL.PLILIB) # ¢opTpana
(SYSL.FORTLIB), To ecTb B 3afaHHH AOMMKHbI npHCyTCTBOBaTh OMEpa- -
TOpH ) ’ ’

* J/LKED.SYSLIB DD DSNAME =SYSI1.PLILIB,DISP=SHR
1/ DD DSNAME = SYSI.FORTLIB,DISP = SHR
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Ecan us nporpaMuu. nponcxonm ofpameHHe K NaKery HayQHwx
nognporpamm ¢oprpana PNPLG TO K STHM NpejnoJoxenHAM c.ne;y"
RoGaBuTh omepatop DD, onucmBalomuit 9Ty GHGIHOTEKYy:

// DD DSNAME:PNPLG'DISP = SHR

2. Eelu a1l BHNO/HEHHS NPOTPaMMH HCNIOb3yeTcst KaTaJloTH3Hp o, )
BanHas nmpouegypa PLILFCLG, To mar BHnonHeHus cliegyer JOTIOMHUTE
onepatopom DD, oGecneunpaiomum’ BbiBOX Ha MeyaTh JAaHHEIX B MONYnax
tdopTpana:

/GO FTO06F00! DD SYSOUT_-A

Ilpu wcnosb3oBaHuH xaranomsnposannou NpOUeAyPH . FORTGCLG.
AT BHIMOJIHEHHS cnenyeT JIOTIO/IHUTL OTEpaToOpPoOM

//GO.SYSPRINT DD’ SYSOUI =A -

00eCrneuHBaIOIMIUM BHIBOJ Ha I€YaTh NAHHBIX B Mogynsax PL/I.
3 . : .




OTBETHI K VIIPAKHEHHAM _

1.1. a) TEMA31; 6) {J1; 8) ATAN(Z); 1) 1/TAN(ALPHA);
- &) 3.5E0415.1E0I ; e) 40E—-5! x) 'LIEYATbLY
1.2. 6), 5), ). : ~ -
1.3. 6), B), €), %), k), 7).
2.1. a) 3; 6) 8; B) 10.
2.2, a) (R(I)+R(I+l))/Cl/C2+(A*aK - X/(C@-0.5)) -
‘ /(0.5+ X*X/R(L—1)—R(D))
6)- Rl/R2*(SQRT(BETA) —EXP(3E — 54 X%x0.3)
+R2*COS((PI*Y)*=:(1/3)))"Xw(l/7)/2/(1-——R:l:!:) ‘
2.3, a) X*Y—l=0 & —B; 6) X<l (Y=2) & Z1=X .
2.4, a) Jaokb; 6) JoXb; B) MCTHHA; ) HCTHHA; J) JIOXb;
€) JoXb; ) MCTHHA; 3) JOKb; H) MCTHHA; K) JIOXKb; JI) JNOKb;
3.1. a) 7.89000E3; 6) 0123; B) 5.00000E —1; r) 0000.
3.2, DECLARE G(4) LABEL INITIAL(L140 L170, L190, L200);

GO TO G(N);
8.3, DECLARE F(4) LABEL INITIAL(L, L4k, L3, L#4),
GO TO F(K); :
Litl: Y=X405 ~ ~ GO TO CZ;
L4t2: Y=XsXsX—1E—4; GO TO CZ;
' L#3: Y=BsX«X; . - GO TO CzZ;
L#k4: Y=X/B; :

CZ: Z=0.3+Y»Y—B;
84. IF X <Y THEN T=Y; ELSE T=X; V=TsT;
85. IF X >Y THEN M=X; ELSE M=Y;

IF Z>M THEN M= Z'
HIH

IF, X>Y& X>2Z THENM X;

ELSB IF Y > Z THEN M=Y; ELSE M=1Z7;

3.6. US=1; 3.7. SUMVEC= 0 .
DO N=1 TO 100; DO I=1 TO'N;
"~ US=USxN; . SUMVEC=SUMVEC+A(I);

END;- END; )
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3.8. SUM=0;
SM: DO I=1 TO N;
DO J=1 TO M;
SUM=SUM--A(,));
END; N
END SM; ' -
3.9. UMN, UMP=1;
' DO K=1 TO N;
IF C(K) < 0 THEN UMN =UMNsC(K);
IF C(K) > 0 THEN UMP =UMPxC(K);
END; .
3.10. GET LIST(X, Y, 2); : -
PUT LIST(X, Y{/Z,’MAKCUMYM Li=", M);
8.11. GET LIST(N); ...; GET LIST(A); '
PUT LIST('NLi=',N); PUT LIST(ALi=’, A) SKIP;
RUT LIST(CYMMALBEKTOPAL ="', SUMVEC) SKIP;
8.12. GET LIST(N, M); ...; GET LIST(A);
PUT LIST(N, M); PUT LIST(A) SKIP;
‘PUT LIST('CYMMALMATPULBILIIJIS’,
- ‘Nui=',N,’'Mu=’', M) SKIP;
PUT LIST(SUM) SKIP; o '
3.13. DO M=1 TO N WHILE(Q(M) > =0); PUT LIST(Q(M)); END;
3.14. GET LIST(NUMBER);
DO WHILE(NUMBER—1=0);
PUT LIST(NUMBER);
GET LIST(NUMBER);
END; ¢
3.15. YN#4£1=0.5+40.5+X; ..

YN=05+X; /+ IUI1 BXOOA B LIUKJI »/

DO WHILE(ABS(YN#$k1—YN) > 1E—8); -
YN=YN4fl; /« IEPEXOJ K CJEA. UTEPALMHU »/ '
YN#£l =0.5(YN 4 X/YN); :

END; . : '

4.1. A(7) FIXED, B(7) FLOAT, i
: C(5) COMPLEX FLOAT(8) INITIAL((5)0),
D(5) FLOAT(8) INITIAL((5)0), E FLOAT(8).
4.2. 2) INITIAL((21) (80)'1’B, (399) (80) ‘0'B, (21) (80)’'1’B);
6) INITIAL((21) ((40)10’B, (19) (40) ‘01’B, (40) ’10'B));
B) INITIAL((20) (1)'0'B,(21) ('1'B, (19) (1) ‘0’B), ‘0'B);
4.3. DECLARE Q(1:30,1:30) FLOAT, ‘
(1, J, IM, JM, MAX _Q) FIXED; .
GET LIST(Q); PUT LIST('Q’,Q) SKIP;
MAX_Q=Q(L1); IM, IM=1;
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DO I=1 TO 30;.
DO J=1 TO.30;
IF A(1,J) > MAX_Q
THEN DO; MAX_Q=A(1,J); IM=1I; JM=1J; END;
END; /+ 10 Jx/ ’
END; /%« TIO I %/
PUT LIST('IM, LiJMui=', IM, JM,
‘MAX_Qui="', MAX -Q) SKIP;
4.4, DECLARE (B(1:40), S) CHAR(25), .
(1,J) FIXED;
GET LIST(B);
" PUT LIST( I/ICXOI[HbIﬂl_IMACCI/IB’) PUT LIST(B) SKIP;
DO J=1 TO 39;
DO I=1 TO 40—1J;
IF B(I) > B{I+1) THEN .
DO; S=B(I+1); B(I+l)—B(I), B(l)——S END;
/# END IF %/
END/# I %/; ’
END/s J %/; ' :
PUT LIST('YIIOPSJOYEHHBIAL IMACCHUB’) SKIP(2);
PUT LIST(B) SKIP;
5.1. MAXQ: PROCEDURE OPTIONS(MAIN);
JaneecM. oTBeT K 4.3.
END MAXQ;
5.2. TRANSP; PROCEDURE OPTIONS (MAIN),
~ DECLARE T (1:20, 1:20) FLOAT (10),
S (1:20, 1:20) FLOAT (10) DEFINED T(2SUB 1SUB);
GET LIST (T); -
PUT LIST (UCXOJHAALIMATPHIALI=1, T) SKIP;
PUT LIST ('TPAHCI'IOHI/IPOBAHHA?I' S) SKIP (3);
END TRANSP;
5.3. UMPN: PROCEDURE (C, UMP, UMN, N); |
' DECLARE (C(x), UMP, UMN) FLOAT,
(N, K) FIXED;
Jlanee cM. otBeT K 3.9. ’
END UMPN;
OnucaHue BXoja:

DECLARE SUMPN ENTRY((*) FLOAT,
FLOAT, FLOAT, FIXED),

5.4. SUMMAT: PROCEDURE (A, N, M) RETURNS (FLOAT (12)};
. ' DECLARE (A (+, +), SUM) FLOAT (12),
(N, M, I, J) FIXED;
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Hanee cM. oTBeT K 3.8.
RETURN (SUM),
END SUMMAT; '
5.5, COS: PROCEDURE (X, EPS) RETURNS (FLOAT);
. DECLARE (X, EPS, U, S) FLOAT, I FIXED;
U=1; S=1;
DO I=1 BY 2 WHILE (ABS(U) > =EPS);
U=—UsX«X/I/(1+1);. :
S= S+U;
END; - .
RETURN (S); ° ’ , .
END COS; : ‘
oNnHCaHHe BXOJa:}
DECLARE COS ENTRY (FLOAT FLOAT) RETURNS (FLOAT),
6.1. ON ENDFILE (SYSIN) NEXT ='HET’;
PUT LIST (47)'’, 'BI/II[I_‘IHEPd)OKAPT’) SKIP;
. NEXT='IOA’; . .
GET LIST (S, T) SKIP; ,
DO K=1 BY 1 WHILE (NEXT="[A’);
PUT LIST ((23) ', K, S, T) SKIP;
GET LIST (S, T) SKIP(2); :
END;
6.2. GET DATA (A);
DO J=1 TO 20;
PUT DATA ((A(I J) DO l—l TO 4)) SKIP;
END,
6.3. PUT EDIT((69) ) (COLUMN (ll) A) PAGE
PUT SKIP EDIT (', ’X’, ’I' 'SINLIX’, 'T’,
'cosuiXx’, 'r, ’I_JTGl_IX' 1)
. (COL (10), A, COL (15), A, COL (20), 7 (A, X (M));
PUT SKIP EDIT ('I’, '1’,'1",'T",'1’, (69) ' —') -
(COL(10), A, COL(20), A, COL(40), A, COL(60), A,
. ) ~ COL(80), A, SKIP, COL (11), A);
PUT EDIT (', X, 'l’, SIND(X), '1’, COSD(X), ‘I, TAND(X), ‘I’
) DO X=0 BY 1 TO 45))
(COL (10), A, X(4), F(2), COL(20), A,}3(X(4), F(11,8), X(4), A));
PUT EDIT ((69) '—’) (COLUMN (11), A) SKIP;
6.4. GRAFIC: PROCEDURE (F, M, A, B);
DECLARE F ENTRY (FLOAT) RETURNS (FIXED)
(A, B) FLOAT,
(M, K,FUN) FIXED,
(G.(0:M, 0:100) CHAR (1)
INITIAL((M)('I", (100)(1)’1_1’), (o) ="y
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G="1t
DO K=0 TO lOOBYi
FUN=F (A+K + (B — A)/100);
GM—FUN, K)="";
END;
PUT EDIT (G) (SKIP, (101) A(l)) PAGE;:
. END GRAFIC;

. Onucanue Bxoja:

DECLARE GRAFIC ENTRY(ENTRY(FLOAT) ’
RETURNS(FIXED), FIXED, FLOAT FLOAT)

6.5. DECLARE A CHARJ(7), B CHAR (13),
: C CHAR (17), CTP CHAR (40);
PUT STRING (CTP) EDIT (A, B, C) (A(5), X(3), A(11), X(3), A(15));

6.6. DECLARE FS FILE INPUT RECORD ENVIRONMENT Fe1),
FR FILE OUTPUT DIRECT .
'ENVIRONMENT (REGIONAL (1) F(21)),
RECS CHAR (24), RECR CHAR (21),
“NUM CHAR (3), CONT BIT (1);
ON ENDFILE (FS) CONT 'O'B
CONT="'1'B;
DO WHILE-(CONT);- °
READ FILE (FS) INTO (RECS);
IF CONT THEN DO; .
GET STRING (RECS) EDIT (NUM, RECR) (A(3), A@D);
WRITE FILE (FR) FROM (RECR) KEYFROM (NUM);
"~ END;
END; ~ S
7.1. RAZ: PROCEDURE RETURNS (FIXED (6));
DECLARE K FIXED (§) STATIC INITIAL 0);
K=K-+1; -
RETURN (K);
_ END RAZ; . - .

72 MAXI1J: PROCEDURE OPTIONS (MAIN);
DECLARE (II, JJ) FIXED;
GET LIST (11, JJ); .
PUT LIST ('ll—’ I1,7JJ ="', JJ); -
- BEGIN; -

Ilanee cM. oTBeT K 4.3, B KoTOpoM uwcia, pasubie 30, ROMXKHH
6HTb 3aMeHeHH.B OfHOM cayuae Ha II, a'B fpyroM—ma JJ. ’
. END; .

_END MAX1J;

- ' ] - ' 2us



%.3. REGULAR: BEGIN;
DECLARE (B (NL : NR), S) CHAR (L) CONTROLLFD
(1, J) FIXED;
GET DATA (NL, NR, L); -
ALLOCATE B, S; .

Ilanee cM. otBeT K 4.4 Ge3 omHcaHMit W C 3aMeHOH B DO-onepaTo.
pax 1 Ha NL, 40—na NR, 39—Hna NR——]
FREE B, S; :
‘. END REGULAR;

7.4. DECLARE 1 EXAMINE (10, 6), .
XQTL HOR, UD, NEUD, NO) FIXED (3);
1 EX_GROUP (10) LIKE EXAMINE, -
1 EX_MARK (6) LIKE EXAMINE,
. 1 EX_COURSE LIKE EXAMINE,
(G, M; C) FIXED;
- EX_GROUP=0; EX_MARK=0; EX_COURSE =0;
: /+CITMCOK JIEBOK UACTH HEBO3MOJKEH,
“TAK KAK CTPYKTYPbl PASHON OPTAHM3ALWUs/ -
DO G=1 TO 10; DO M=1 TO 6; -
EX_GROUP(G) =EX _GROUP(G) + EXAMINE(G,M);
‘EX_MARK (M)=EX MARK(M)+EXAMINE(G M);
END; END;
- DO M=1.TO 6;
EX_COURSE =EX _COURSE 4-EX _MARK (M);
END; /* CEUEHUS MACCHUBOB
CTPYKTYP HE- JIOITYCKAIOTCSI! #/

7.5. (CHECK (X, Y)):
PROG: PROCEDURE OPTIONS (MAIN);

...................

ON CHECK (X) PUT DATA (X, Y, M);
ON CHECK (Y) PUT DATA;

ooooooooooooooooo

(NOCHECK (Y):
B: BEGIN;
ON CHECK (X) SYSTEM;
ON OVERFLOW'
) BEGIN; ON ERROR SYSTEM;
PUT DATA;

.....................

END FROG; -
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8.1. MULTMAT: PROCEDURE (A, B, C)
DECLARE (A, B, C) (+, ) FLOAT,
- (I, J) FIXED BINARY;
DO I=1 TO HBOUND (A, 1);
DO J=1 TO HBOUND (B, 2);
. C (1,J)=SUM (A(l, %) * B(* In;
END;
- END;
END MULTMAT;
8.2. INTSTR: PROCEDURE (STR);
DECLARE STR CHAR (), *
POS FIXED BINARY;
POS=INDEX (STR, ".");
IF POS7] =0 THEN SUBSTR (STR, POS) ="t
_END INTSTR;
8.3. EXCHAN: PROCEDURE (CTP, KOL);
" DECLARE CTP CHAR (%),
(KOL, L) FIXED BINARY,
S CHAR (KOL); -
L —LENGTH (CTP);
S=SUBSTR (CTP, 1, KOL);
SUBSTR (CTP, I, KOL) =
. SUBSTR (CTP,L—KOL+1, KOL)
SUBSTR (CTP, L—KOL 1, KOL) = =S;
END EXCHAN;
8.4. EQLINE: PROCEDURE (F, G) RETURNS (BIT(I)),
DECLARE (F, G) (%, %) FIXED,
E (LBOUND (F, 1): HBOUND (F, 1)) BIT (1),
I FIXED BINARY; :
DO I=LBOUND (F, 1) TO HBOUND (F, 1);
E()=ANY (F(, %) —| =G (I, *)),
END;
RETURN (ALL (E));
END EQLINE;
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