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I. BB8ll8HH8 

IIpBHIUHl yllOJI'118.HHH onpe;zt8.JIH8'fCH B /I/ Ka.R COl'.llameHH8 1 npH 
DOIIOfltl KOTOporo "BCE.ZJ;Y, r;ne Hawe npe;ztOCTaB11H8'f H8CKO.lll>KO Boauoz­
HOCTel, a nporp8.DHC'f Be yKaaa.n HBKaROI, KOMDH.JIHTOP DpHM8HH8'f 
HBTepnpeTaUHE y110.n1W.HHH, T.e. no;npaayueBaeTCH H8KOTOpaH Ha B08-
IIOllllOCT81, npe,ZJ;yc110,peHBaH B HaHK8 Ha 8TO'f c.nyqal. B KaqecTBe 
'faKll no;npaay11eBae11wc: ;It.JIB KaJt;ztOI KOBCTPYKUB~ BOSIIOZHOCTel B H8HK8 
BHCSpaHH Te I KOTOpHe BepOHTBee Boero IIOTpetS,---.nporpa1111HCTY" • 

B_;ztaHHOI paCSOT8 CSy;neT pacc110,peao npHlleHeHHe DPHHitHDa YMOJiqa­
HHB npH nonyqeBBB DO.JIHOI COBOKyDHOCTB OllHCaTeJiel. 

IIpoue'cc no.nyqeHHB D01lHOit COBOKYDHOCTH onzcaunel npH DOIIOIIU! 
DpBHIUIDa y11011qaHHH dy;neM HaaHBaTI, npouecco11 y11011qa&HH. 

taK'fBqecxB npoueco y11onqaaHH HBnHeTcH npouecco11 pacmzpeaas • 
.. . B_H8B8CTHWC: aJS!~J coo<S111eHHHX ocs Bawce PL/!, B qacTHOCTH, B 

JI,2,3~4/, npH ODHCaHHH npo~ecca yM011'118.HHH CYJ118C'fByeT pH;zt H8,ZJ;OCTaT­
KOB: 

1 
I.I. IIpOTBBopeUBHe YTB8PK;zt8HHB. K:DPHllepy, npHB8,ZJ;811 H8CKO.lll>KO 

nap llPOTHBopeUBWC: YTB8pK;zteBHI: 

I.I.I. Yu·epK;zteBHB I.I.I.I H I.I.I.2, BMec,e BaHrHe, aeco:s-
11ecTBIIH C M8TO;zt0M npHCBUBaHBB OllHCaTenel B Bawce PL/!. 

I.I.I.I. B naparpawe n EXTERNAL and INrERNAL11 

( Assumptions:) Ba c,p. 68 yTBepK;naercs, q'fo on111caire111, 
INTERNAL (EXTERNAL) , ;ztOCSaBXH8TCB DO yMOJlqa&BE ;ztml 
H118H BXO;ztOB BHYTP.8HHHX (BHemHHX) npoue;nyp (STO'f H cne;nyEIIU!8 
npH11epH_B8H'fH HS 741). 

I.I.I.2. B naparpa(J1e II Label Prefixes II Ha C'fp. 43 
YTB8p:Qa8TCB, q'fo H;zt8HTH(J1BKaTop, KOTOpHI HBllH8'fCB HlleHeM BXO;zta 
BBYTP8BBel (Baemael) npoue.ZJ;ypH, cu,ae'fCB BBBO oCS~BB118HBWI 0 
OllBCaTeJiell INTERNAL ( EXTERNAL) • 
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1.1.2. YTB8pz,7(8BH.H 1.1.2.l H 1.1.2.2., BU8Cf8 B8H'1'H8 1 H8-
COBM8C'l'HMH C aJIDT8pHR'l'HBHOC'l'DD ODHCR'1'8J18I EXTERNAL K 

INTERNAL. 

I.I.2.I. B naparpa(pe n Standard Default Rules" 
( Condition:) Ha CTp. 48 YTB8pz,J(a8TCH, qfo ODHCa'1'8JID 

IN.rERNAL .zt068.BXH8'1'C.H no y■OJlqafiHD .ztXH' Condition. 

1.1.2.2. B naparpa(pe n EXTERNAL and IN.rERNAL n 

( A_ssumptions:) Ha C'1'p. 68 YTB8pll)ta8TC.H, 11'1'0 ODHCa'1'8JID 
EXTERNAL .zt068.BXH8'1'C.H no YMOJlqafilD ,?tXH HM8H cHTyalij!K 

( conditions ), onpe.-zten.HeMwc nporpaMMHC'l'OM. 

I.I.3. YTB8pll)t8HH.H l.I.3.I H I.I.3.2, BM8Cf8 B8HTHe, He­
COBM8CTHMH C 8JIU8pHaTHBHOC'l'DD omica,enelt FIXED H FLOAT • 

1.1.3.I. Hs naparpa(pa n Standard Default Rules n 
( arithmetic data :) Ha CTp. 48 BH'1'8Kaet, 'IITO K ODBCa'l'.8:IUlll 

BINARY I number-of-digits H scale-,.faOtol- .zto68BJIH_8'1'CH 
no YMO~'llaHHE ODHCa'1'8JID FLOAT • 

l .I .3 .2. l'ls napar.J:l3.(pa n FIXED and FLOAT n 

( Assumptions:) Ha C'l'p. 69 Bli'1'8Kae'1', '11'1'0 K ODBC&'1'8JIHM 
BINARY , number-of-digits B soale-faotor ,1t068JUUl-

e'1'c.H, no YMOJlqafiBD, onaca'1'8JID FIXED. 

1.2. HenonHaH aa(popuaIU1H. Ilpoe.zteu .-ztBa npsuepa: 

1.2.1. HBr.zte He CKaaaao, KaKH8 npaBKJla YMOJl'llaUHS nplM8HHD'1'C.H npH 
nony-qeHBH DOXHoa COBOKJDHOC'l'H ODHCaTenett ,?tJIH saaqeHHH, BOSBpa~ae­
uoro ibYHKIUieit, ecu X0'1'.H 6H 0,?tHH ODIICQ'1'8JID CSHJI HBHO Odfi!IBJl8H. 

I.2.2. B naparpa(pe" EN.rRY n (IO.) ua c,p. 64 coo6~aeTC.H 1 

'IITO K ODHCa'1'8JID EN.rRY .ztOCS8.BXHD'1'CH no YMOJl'llaHHD VARIABLE, 
8CJIH OH .HBHO o6~.HBJl8H X0'1'H 6H C 0,?tHHY 18 ODHCa'1'8Jlel' ALIGNED • 
AUTOMATIC, BASED, CON.rROLLED, DEFINED, _Dimension, INITIAL, ~rame•, 

ter, SECONDARY, STATIC, UNALIGNED. 
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BTO! CIIIOOK uenoJIHwt. K Heuy Heo6XOJtBMO e~e Jt06a.BBTI, onHca-· 
',en CONNECTED., 

I.3. ny6upoBa.HHe. llpHBe.iteu JtBa npeuepa: 

I.3.I. K om11ca,eJIHJI ENrRY ' Parameter H CONrROLLED 
Jto6a.BllJIHCH OIIHCateJll, INrERNAL cornacuo JtBYII npuHnau 

y11OJ1118J01H BS naparpalf!a "Standari Default Rules" (ENTRY ::e. parameter:) 
aa c,p. 48. 

~.3.2. H.nest11f!1Katop, HBJ1H1>utHSlcH npHCTa.BKolt nape.it onepa!o-
pou PROCEDURE HU ENTRY ' C'Dltae'fCH HBHO 067>HBJl8HHWI H 
nony11ae, ODHCaf8Jll> ENTRY • 8TOT HJt8HTHq>HKaTop IlOJlj'qae, 
e111e on1ca,en Consta11.t;:"1J peayx:oran: roro ze cai1oro aBaciro ocl'.&HBJ1e­
H■H, a ,aue corJiaCHO OJtHOMY npa.BHJIY'YJIOJiqaHHH HS naparpaq,a 
•standard Default Rules 11 

( ENrRY:) Ha (?Tp. 48. 

I.4. llpuana on108JUl1t npo~ecca yuoxqa.HHH pas6pocam,1 no BCeMy 
OOO6Jll8BHlle HanpBMep, qactl> npaBIJl yMOJiq8JIBH JtXH nonyqeHHH OilHC~­
TeJiel 06J1ac,1 .nelctBBH B cnoco6a paa•e~eHHH nepeMeuuwc nepBoro 
YPOIHH H&XO,ltH!CJI B naparpawe n Standard Default Rules " 
( All level-one variables i ) Ha c,p. 48, a 118.CTJ. ... B napa-

rpaq,1 " EXTBRNAL and INrERNAL 11 
( Assumptions:) ) Ha 

CTp. 68. · 

I.5. He, qetKoro BH,1(8Jl8HIH Bcex npaBHJI, KOTOpHe OllHCHJallT 
npo~ecc yuox1l8.JUIJI. llpue.neu JtBa npHuepa: 

I.5.I. HCXOJtft ue fOJll>KO BS npaBIJI yuonqauaa, HO Taue HHS 
06IIUIIX npaBBll ( General rules: ) naparpawa n COMPLEX and 

REAL " (I.), ua c,p. 60, )11,1 1IOJiyqaeM, qfO OIIHCaTen1, REAL .ito6aB-
lUl8TCH no yuon118J011> K onaca,eJim PICTURJI-N (T.e. cinmca,en» 

PICTURE JtlJl tUICJlOBLIX ~UIILIX) • 

I.5.2. Tonxo B o6•eu npuane naparpaq,a "ENrRY " (3 .) ua 
o,p. 64 r0Bop1tcft, q,o on1cateJ1a ENrRY ,1to6uue,c11 no yuoxqa-
s1m,ecn1 yze np,cy,c,Bye, XOTH ~1,1 OJtHHHSlODCaTentlREDUCIBLE 
IRREDUCIBLE I RETURNS • 

• 
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I.6. IlpH OllHCaHHH npouecca yuonllaHHH HeT eAHHOro IlOAXOAa. 
Ou onHcau npH IlOMOII\H H6CKOllI,KJ4X A6CHTKOB npaBHn yuonllaHHH. 

TeopeTHKO-MHOl!t6CTB6HHOe OilHCaHHe npouecca yuonllRHHH, npH 
KOTOpOM OilHCaTenH paccuaTpHBaIDTCH KaK aneueHTH UHOl!t6CTB, HBllH8'l'CH 
O,!IHHM ia B03MOl!tHHX llyTeiA ycTpaHeHHll yKaaauHHX HeAOCTaTKOB. Ilpa 
TaKOM IIOAXO,lle npouecc yuonllaHHH MOl!tHO OilHCRTI, llpH IlOUOII\H OAHO­
ro npocToro npaBHna, KOTopoe B Aan1,ueimeu,AnH KpaTKOCTH, 6yAeM ua­
a~au,: 11 IlpaBHno yuonllaHHH 11 • 

Ilpe,llJIOl!t8HH08 npaBHno yuonllaHHll HBnHeTCll Bal!tHWI H noneaHHU 
Allll CTaHARPTH8aUHH 14 peanHBRUHH ll8Wta PL/1 • OHO npeAnaraeTC.fl 
All.fl BKllllll8HHll B CTaHAaPTHUa ll8HK PLJl H peKoYeUAyeTC.fl Allll 
HCllOllI,80BaHHll B KalleCTB8 HCXOAHOro IIYHKTa npH peanHaaIU!H npouecca 
yuonllaHHH B TpaucnHTopax. 

2. OnpeAeneuHe npaBHna yuonllaHHH 

IlycTI. BRAaHH 

2.I. MuozecTBO A Kouewoe 

2 .2. MHOllt8CTBa Ars A2'" .. , An ( n >,:-, I) TaKHe, llTO 
n 

2.2.I. U At = A 
1•4 

2.2.2. AL# Aj , ecnH i, #j (i, i = I,2s- .. , n. ). 

2 .3 • MHOllteCTBO B TaK08 1 llTO Bc:.A. 

MH0:18CTBa Ar I A2, • •. 1 A tr ( n.} i) uaaoBeY peayJIHHPYllll\HUH • 

Ilp8AIIOJiaraeu, llTO peayJII.THPYllll\H8 YHOl!t8CTBa yllOPHAOllelllil . 
Y8l!tAY co6ott. nJill onpeAeJieHHOCTH 6yA8U CllHTaTI. 1 llTO OHH ynopHAO­
lleH~ no BoapaCTSllll\HY HHA8KCau, T.e.B TOM IIOPHAKa,KaK OHH BHilH­
cauu. 

IlpaBHno YYOJillaHHH. EcnH cymecTByeT UHHHMan1,uoe l , AJIH KoTo­
poro BcAi. ' TO B pacmHplleTCll AO AL • 
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3. Heo6xonHwoe H nocTaToqHoe ycnoBHe npHueaHuocTH npaBHna 
y11onqaHHH 

ITyCTb aa'AaHl:l 2.I., 2.2. H 

3.I. MHOllt8CTBa BpB2,_ •• ,Bm: ( m ~ 1:) Tamm, qTo 'AHH mo6o-
ro l, ( 1 !: l ~ m ) CYll\0CTByeT j (1 ~ j ~ n ) (B00611\e He 
0'AllHCTB0HHOe) 1 'AHH KOTOporo Bl:lilOHH0HO BKmoqeaHe Bi C Aj. · 

PaccuoTpHM 4}yHKllHD 1 KOTOpaa mo6ouy Bi (I 6 1 -6 m)cTaBHT B cooT-
BeTCTBHe HeKoe A 1 ( 1 ~ j t, n ) ,~JUI KOTOporo BL c A-1. TaKyD qiyHK­
UHD 6y'AeM HaaliBa"Tb qiyHKIUtel,1 pacmMpeHHH • 

TaK Ka.K npouecc yuonqaHHH HBHHeTcH npoueccou pacmHpeHHH, 
TO nJ06ol,1 npouecc yuonqaHHH uozao onHcaTb no~xo~Hll\el,1 4}yHKllHett pac­
~Hpemrn. 

~YHKI{HID pacmHpeHHH MOlltHO aa~aTb COBOKYilHOCTbID nap MHOllteCTB. 
]eBaH qaCTb nro6o« napu eCTb apryueHT, a npaBaH - aHaqeaHe 
4JYHKUHH 'AHH aToro apryMeHTa. 

lIHH Y'A06CTBa i -YD napy 6Y'A8M o6oaHa'laTD ( o(,l , fl, ) 
i = I,2, .. , m • 

O'leBH'AHO, Cyll\eCTByeT q>yHKUHR pacmHpeHHH, 'AHH KOTOPOH He cy-
11\eCTByeT ynopH'AQqeHHWC MHOllteCTB A~ ( ./., = I ,2, ••• , n. ) TaKHX, qTo 
ee YOlltHO a~aTb npH IlOYOII\H npaBHHa yMonqaHHH. 

HanpHuep, ecHH Ar=( Q. 1 , a.2 , aJ, a~ ) , T.e. YHoJKeCTBO A1 
COCTOHT Ha aneYeHTOB a.1 , a:. , a,1 H a,, , A2 = ( a., , az , a., ) , 
Br = ( a.H Q,3 ) ' B2 = ( a.,, a..2) ' CX.4 = Bp oC..t = B2 t f>,, = Ar H 

ft.= A2, TO ~HH (pyHKllHH pacmHpeHHH ( ot.;. , fti ) i = !,2 He 
Cyll\eCTByeT ynopH'AO'leHHliX Ar H A2 TaKHX, qTo ee UOJIHO aa~aTb 
npH IlOYOII\H npaBHHa yMonqaHHH. 

Ilapa ( oli: , p;_ ) npe'AmecTByeT nape ( olj , f'j ) HHH, qTo TO lite 
cauoe, napa ( oli, N ) cne'AyeT aa napol,1 ( ex i , Ji) 

((ot.,.~;,}-(o(.j,f-'j) HHH (otJ,fj)- (OC,,fa,)) 'ecnH 

3.2.I. 
3.2.2 

Ml:l roBopHM, qTo napl:l (oli., ,f.,~.), (o(.,;_z, /'LL), ... ,(pt.i~ ,f,i,,) 
o6paayDT UHKH, ecHH 
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· 3.3 • ( oli.1 /3;, ) - (oli..., A, ).,_ ,., -(c:t:. Al ) -(«: · t3 · ) , " ,r ~ '-1e 'r • ,.,,.,,-,,' 
r~e 2 t. K~m ; 1 ~i,,, ~,., .•• ,l,c ~ ht ; i,.; i9 ecm1 p fJJ, • 

Teope11a. ,llJJfl Toro 1!To6Ll WYHKIUII> pacmHpeBHfl nonylDITI, npa 

llOMOlllH np8.l3H.1la yM0.1l1!aHHH, Beo6xo~HIIO H ~OCTaT01!HO notpe6oBaT:r, OT­

cyTCTBIDL IU!K.1IOB B COBOKyllHOCTH nap, a~al>DU!X 8TY WYHKUHD. 

Heo6XOA,HIIOCTI, 

B CaNOY ~ene, ecnz HM88T M8CTO 3.3., TO npa ynop~oqeHHH 
MHozeCTB ~nfl nony11enHfl WYHKIUUI pacmapeHHfl npa no110111H npaBana 
YII0.1l1!aHHll, He06XO~HMO foi1 pacnonouu Bbllll8 fl;.,. H TaK ~a-
nee: foil(,., pacnonozHT:r, Bblllle ·f.;,K , f'iic ·, · - BWl8 
fi., • B 11acTHOCTH, Heo6xo~HMo pi" pacnonoun :e1i111e }i. .. ,H 

_f.>irc - BNll8 f'i.-, • IIOllYllHII llpOTHBOpEltUIBLl8 YTBepz,ne-
HHH. Cne~o:eaTen:r,Ho, ecm1 WYHKUHfl pacmHpeHHH nonytmeTCH npa no11ou 
npaBHna yuonqaHHH, TO He aueeT uec,a 3.3. 

ll,ocTaTO'iHOC'U, 

Pacc11otpH11 COBOKYllHOCTI, nap, 3~all.-SX WYBKIUID pacm1peHHH. 
Hcxo~ll HB STOI COBOKJllBOCTH H Ha :ecex penHIUII npe~■eCTBOBaBHfl 
(mne~OBaHHfl), KOTOpLl8 cy.eCTBYDT uez,ny ee 8JI8118BTaMH, DOCTPOIII 
uanp8.l3118HHLll rpagJ r l TaKOI, qf O: 

3.4.I. Mez,ny BepmHBaMH rpawa r1 H 8118118BTaO COBOKJllBOCH 
nap cymecTBY8T B88BUHO-O~H03HaqHoe COOTB8TCTBH8. 060SHaqaeu 
V ( Dlt, ~i,) Hpmaey rpawa r i I COO~B8'fCTBYll!IIYll 8JI8118HTY 

( ol i.. Ji. ) HS COBOKYUBOCTH nap. 

3.4.2. ,llBe BepmHHLl rpawa r·1 CBHSRHH OPl8HTBpOBaBBLIII 
pe6pou TOr~a H T0.111,KO TOr~a, Kor~a 118:EJtY COOTB8TCTBYl>IIIHIII ane11eu­
TaMH HS COBOKYUHOCTH nap.cymecTByeT pemuuur npe~mecTBOBQHHfl 
(ue~o»amrn). Toqnee, ecnH (~.:,fad - (<Xj, p1 ), TO cooTBeT­
CTByDmee pe6po HanpaBneHO OT »epmHHLl V (oe, , foi. ) K BepmHBe 
V(otj,~~) (V (o<:i.,~~)-V(oGJ, /3l)), a uao6opo-r, ecm1 
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V ( o( i, j';i. )- V ( tX j J ."1 ) ' TO ( cit i. , f,i. ) - ( otJ , J3 j ) . 

Ba 3.4.I H 3.4.2 CHe.ztyeT, _qTo COBOKynHOCTD nap 14 rpa~ rr 
8KBHB8H8HTHli no OTHOmeHHD IUIKHOB*, T.e. Mellt.ztY U14KH81114 B COBOKyn­
HOCTH nap H B rpa~e rl IIOXHO ycTaHOBHTD B8814UH0-0,l'.lH08Hatmoe COOT­
BeTCTBl48. 

BepmHHli V ( <:£,, f' i. ) 14 V ( oCj , 13 j ) rpa~a r I aaaliBaeu no.ztoo-
HliMH, ecmt fot = j'JJ H l ;. j • 

ftO.zt06Hli8 Bepml4Hli rpa~a rI 06H~aJl'l' CH6.ztYDII\Hlll4 CBOUCTB8JIH: 
IlycTD V ( ot;, /'• ) H V (di, /3j ) - npoHaBOHDHJ:Je no.zto6HJ:Je 

BepmHH!i. Tor.zta, ecmt 

V (otp, f'p)- V (oti,, t") 
14 Ha06opoT, eCHH 

V(oti,j>qJ-V(otJ,/i) ,TO V(~q,,J3c,-)-V~i,/3i) . 

. B. cawo11 .zteHe, Ha V (ot.p, pp ) - V (ex.:, fa") cHe.ztyeT 
(ex,,, f-,,,) - (<X'.l I pi), T.e. ot.p cj,, 14,CHe.ztoBaTeHDHO, 
olf C Ji , T.e. (ot.p, fop)-(otj,foj), OTCD.zta 
V (ot.p, r'P) -V(ot,j', f'J ). BTopoe yTB8p11t.zteHH8 .ztOKaaliBaeTCH 
aHaHOrl4tmO. 

rpa~ rI npeo6paaye11 B HanpaBHeHHJ:JU rpa~ r 2• 06oaHaq14y ·i -yn 
Bep■IHJ rpa~a r 2 c V (A,). Me11t.ztY rr u r 2 HMenT uecTo cHe.ztynll\He 
COOTHOmeHHH: 
3.5,I. Bee no.zto6Hlie BepmHHli rpaqia rI cyxanTCH B o.ztHOU BepmHHe 

rpaqia r 2, T.e. Bceu no.zto6HJ:Ju BepmHHau V (cx'.,:
1

, fo,:1), V (oti:.r., f>i), •• 
V ( oCL"' p,:,.) (1 ~ I< 1' m.. ) CTaBHTCH B COOTB8TCTBZ8 BepmHHa 
V(Ai. ), r.zte Ai.= J3;_-1 =•••=f;.1<. 

JE llli r0Bop1111, 'ITO BepmHHli V;.,u vl,. 1 • • •• , ViK HanpaBH8HHoro 
rpa~a o6paaynT IUIKH, ecm, · ¼ 1 - VLL - · • • Vi:.ic -- Vi 1 , 

r.zte ip; iq , ecHH p ;. q, • 
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3 .5 .2 .• ECJU1 cy~eCTBYllT t, H j TaKHe, qTo 

a) V ( ot i , p l ) - V ( ot i , f3 i ) ,. 

6) ft :: Ai< 11 f'i = A e , 

TO V (AI<. ) - V (At). 

. Ha onHcaHHoro cnoco6a npeo6pasoBaHHH rpag)a r1 B rpaw r2 H 
Ha cBoicTBa no~o6Hwc BepmHH rpag)a r1 cne~yeT, qTo rpaw r1 Huee, 
UHKHS TOr~a H TOH»KO TOr~a, KOr~a HU66T IU'IKHli rpag) r2• Cne~oBa­
Ten»H01 H3 OTCYTCTBHH UHKHOB B rpag)e rI cne~yeT HX OTCYTCTBH6 H B 

rpa4)e r2· 
PacCUOTPHM rpag) r2. Ecm1 BepmHHa V (A~ ) 1480HHPOBaHll. (T.e • 

HeT pe6ep,opHeHTHPOBaHHWC OT 8TOl BepmHHli HHH K Hei), TO UHOE6CTBO 
A~ UOEHO pacnonOEHT» r~e yro~HO npH ynopH~oqeHJ4H peaynDIIPYlll!U1X 
UHOllteCTB. 

. 4 
PaccuoTpHu HanpaBneHHe~ rpaw r2, nonyqeaaea ns r2 nyTeu oT6pa-

CUBaHHH BCeX H30nHpOBaHHWC BepmHH. B rpag)e r~ cy~6CTBY6T XOT» O~Ha 
BepmHHa, Bee HHU~8HTHli6 pe6pa KOTopoi opHeHTHpOBaHli nn6o TOH»KO 
OT Hee, nH60 TOn»KO K He~.· Ha C8110U ~ene, ecnH TaKoi 
BepmHHli HeT, TO B nll6o~ BepmHH8 rpag)a r2 BXO~HT HHS Hee BliXO~HT 
pe6pa. Cne~oBaTenDHO, muee, uec10 

V (AL. )-V (Ai2 )- V (A,:,.)-- V( A,,. .. f) 1 

r~e 1 ~ L1 , Lz , • • •, in. , i.n,., :: n. ,. 
TaK KaK cpe~H HH~eKCOB l 1 , l,. , ••• , L,,_ , i,i+,f uoryT 6en 

He 6onee qeu rt paanHqffWC uez~y co6ol, TO cy~eCTByeT UHHHMRnDHOe 
K ( IC ~ 11. + 1 ) TaKoe, qTo i 1 = i ,c I H Tor~a 6y~eu HUeTJ,: 

V (At:1 )- V ( Ai2)- ... - V( At:ic:_,)-V(Ai.) I 

T.e. rpag) r2 HU8eT IU'IKH. IlpHmnH K npOTHBOpeqz11. 

IlyCTD BepmHHa V{A&1) TaKaH, qTo Bee pe6pa BblXO~HT H3 Hee. 
Tor~a UHOEeCTBO Aj1 aaHHMaeT oqepe~aoe MeCTO{CBepxy BHH3) npH 
ynopa~oqeHHH peaynDtHPYIDilU'IX YHOEeCTB. EcnH BepmHHa V(Aj1 ) TaKaH, 
qTo Bee pe6pa BXO~HT B Hee, TO YHo~ecTBO AJ1 saHHMaeT oqepe~Hoe 
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uecTO (cmrny BBepx) npH ynopH,ztOlleHHH peayII:&THPYIOD\l'IX . YHOJteCTB. 

2 -1 
PaceYoTpHU rpaqi r2, nonytieHHHU H3 r2 nyTeY OTdpaesBaHHH Bep-

mHHH V (AJ1 ) ,H Bee BXO)'.tHD\l'le B Hee (HIIH Bee BWCO)'.tHll\l'le il3 Hee) 
pe6pa. B rpaqie r; ey11teeTByeT BepmHHa V (Ajz) 1 Bee HHIU1,teHTHHe 
pe6pa KOTOpott opHeHTHpOBaHH JIH6o TOII:&KO OT Hee, 1IH60 TOJI:&KO K Hett. 

Cneamra.Te1I:&H0 1 lt1IH MHOEeeTBa A12 UOlltHO 
HattTH nO,tXO,tHJltee YeeTO npH ynopH,toqeHHH peayII:&THPYIOD\l'IX MHOllteCTB. 

IlpO,t01IlltHU STOT npouecc ltO nonyqeHHH rpaqia r2, KOTopult CO,teplltl1T 
TOJI:&KO BepmHHY V (A~ic ) • MHollteCTBO Ajic aaHHuaeT oqepe,tHoe uecTo 
eBepxy BHH3 (HIIH,llTO TO ze eauoe, 3aHHuaeT oqepe,tHoe ueeTO eHH3Y 

BBepx) npH ynopH)'.tOlleHHH peayII:&THpylOD\l'IX UHOZeeTB. 
noKaaaTen:&eTBO ,tOeTaTOllHOeTH ,taeT Hau H,ztelO llOCTpOeHHH anropHT­

ua npoBepKH BHDOIIHeHHH He06XO,tHUOro H )'.tOCT8TOllHOro ycnoBHH npHM6HH­
UOCTH npaBHJia yuonqaHHH H ynopH,toqeHHH peayn:&THPYIOlllHX MH0llt6CTB TaK, 
llTO npouece yuonqaHHH MOlltHO aa,taT:& DpH llOMODtH npaBHIIa YMOIIllaHHH. 

4. OnHcaHHe peayn:&THDYIOntHX uHollteCTB 

Peayn:&THPYIOD\l'le UHOllt6CTBa OllHCHBaeu Ha6opou qiopuyn. 

4.I. CHHTaKCHC ffiOpMyJIH 

Hm6aH qiopuyna COCTOHT H3 1I6BOtt llaCTH, 3HaKa paBeHCTBa H 
npanoil tiaCTH. HeBaH qacT:& 6CT:& nenoe l!HCIIO. IlpaBaH qacT:& COCTOHT 
H3 O,ztHott HIIH HeCKOJI:&KHXKOUllOHeHT, paaneneHHWC M6lltltY co6oil CHMBO­
IIOM u. ]106aH KOUllOHeHTa eCT:& 1IH60 H,zteHTHqJHKaTop, ID160 nenoe 
'l!HCIIO, 1IH60 aaKIIIOqeHHHe B qiHrypHWC CK06Kax _ztBe HJIH 6on:&me e,tHHHU, 
paa_zteneHHWC uellt.ztY co6oil nepTHKaJI:&Hott qepToil, nH6o aaKn10qeHHHe B 
KBa,tpaTHWC CK06Kax 0,ztHa HIIH HeCKOJI:&KO e,tHHHU, paa,teJieHHl:lX M6lltltY 
co6oa BepTHKaJI:&HOil qepTOH. E,tHHHUa ecT:& 1IH60 uenoe l!HCIIO, JIH60 
H,zt6HTHqJHKaTop. 
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4.2. C~JmllTHKa g>ODMYJIH 

HAeHTH~HKaTop 0603HaqaeT aneYeHT UHOZ8CTBa A. 
Uenoe qJ,ICJIO 0603HaqaeT nepeueHHYD, KOTOpaH npHHHMaeT 3HaqenHH­

-no~UHOZ8CTBa A. 
CHMBOJI U HY88T o6uquuit CUliCJI H3 T80pl!M UH0:18CTB. 
3aKnroqeHHe B ~HrypHli8 CK06KH OilP8A8RH8T ~HKTHBHYID nepeueHHYD, 

COBOKYilHOCTL ~onycTHMWC 3HaqeaHit KOTOpoit 8CTL o6~8AHH8HH8 ~onyCTH­
MWC0 auaqeHHit BC8X aaKJIDqeHHWC B 8THX Clt06Kax 8AHHHU (AOilYCTHUliU 
auaqeHHeY H~8HTH~HKaTopa .flBJIH8TCH IlOAYHOll8CTBO A, COA8p:1a11tee 
TORLKO OAHU aneYeHT, o6osuaqeHHliit 8THU HA8HTH~HKaTopou). 

3aKJIDqeHH8 B KB8,ItpaTHli8 CK06KH HU88T TOT ze CUliCJI, qTo H 
aaKnroqeHHe B ~HrypHli8 CK06KH)C TOit pasHHUeit, qTo COBOKYilHOCTL 
~onyCTHUliX SHaqeHHit aaKJIDqeHHoro B KB8,ItpaTHblX CK06Kax o6HaaTeJILHO 
COA8PllHT nycToe IlOAYHOX8CTBO A.· 

nro6aH ~opuyna onpe~enHeT COBOKYilHOCTL AOilyCTHUblX BHaqeHHl 
CB08it Jl8BOit qacTH. 

PesynLTHPYDll!rle UHOZ8CTBa onpe~eJl.flDTCH KB.K COBOKYilHOCTL AOnyc­
THMbDC aHaqeHHit H8KOTOpoit nepeueHHOit. 

0TU8THY, qTo npH IlOUOIItH OnHCaHHblX ~opuyJI UO:IHO onp8A8XHTL 
JIOOYD COBOKYilHOCTL UHOK8CTB. 

5. YnopHnoqeame pesYJILT!PYDUU!X uaozecTB 

06osHaqaeu: 

ot,. - KOUilOH8HTa 
?~-8AHHHIJ,a 
Jl, .. 1tlA8HTH~HKaTop 

Ilpa»aH qacTL xoooit ~opuynu onpe~exHeT ~epeno xenol qacTH. 
lepeBO npaBOit qacTH ~opuynu nonyqaeTCH npHU8H8HH8U CJl8~YDDU!X 
npa»H: 

5.I. CX.1 Uot2 u ... Uo<.,c :( .•. ((ot1Uol2)Uol.,)u ... uot,<.) (k~2) 

12 



PeayJIDTST onepalU{B U .HBJIH8TCH ;ztepeBOU, nonyqeHHYM nyTeM 
.npHRpenneKJfl K nm6ott Tepu~flSJIDHOtt »epmHae ;n;epe»a nepBoro onepa~a, 
lt8P8B8 noporo Oll~PS,ijl(S. 

8aueqaaee: paCCTSHOBKS Kpyrma CK060K He HU88T auaqeHHH Ha­
-aa SCCOI\HSTIBBOCTH onep8lU{H u . 

IIU88T BIil(: . 

r,tte :eepmHHa f ~ HBnfl8TCH · rono:euott :eepmrnoit ;n;epeBa f i • 

5 .3. llepe:eo Kownoueu,1a1 £ p., / p2 / ... / ! "] 
HU88T BH,tt: 

~ 
E P1 "" r,tte BepmHBa fo;,. HBJlfl8TCH roJIOBHOtt B8plllHBOtt ;n;epeBa 

HS c - T8pUIIH8JIDBafl • 
Ji , a :aepmz-

5.4. l{epeBO H,lt8HTH~HKSTOpa JC, HU88T BH,tt: 

I Jl i. , 

r;n;e H;n;eBTHWHKSTOP lei. eCTD H,lt8HTHWHKaTOp pe6pa. 

PaccuoTpHw nyTD B 4epeBe ueKoTopoit nepeueuuoit (uenoro qHcna). 
B~e 8Jl8U8BTY (H~8Htl~Bxa,opu) pe6ep no 8TOUY nyTH aa,n;aDT AL • 

06~o.tt Bcex nyTel iepeBa c11e~a Hanp8.llo aa.n;aeT ynopH,D;oqeuHe 
peayJIDTHpymuua UH0&8CTB. . 

0!M8THM 1 qyo Ba6op WOPMYJI He TOJIDKO OilHCYB88T peayJIDTHPYDUUf8 
UBOSOOtJa. BOK 88,ltSO! IX ynopH,D;oqeHHH. 
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6. OnzcaHHe peayHDTMpyDutWC MHOXeCTB AHH H8HKa H../1 

I = { AUTOMATIC I BASED I CONTROLLED I STATIC J 
2 = [POSITION] U DEFINED 

3 = INTERNAL U { 112 J 
4 = EXTERNAL U { STATIC J CONTROLLED} 

5 = [ SECONDARY] U { J 14} 
6 = Par!3,meter U INTERNAL U [ CONNECTEDICONTROLLED] 

7 = Major-structure U VARIABLE U [ Dimenjion] U 

[ ALIGNED I UNALIGED] U { 5 I 6) 

8 = Minor-structure U VARIABLE U [DimendionJ U 

(ALIGNED I UNALIGNED] U INTERNAL 

9 = Scale-factor U FIXED 

IQ= {ALIGNEDjUNALIGNEDJ U { DECIMALIBINARY} U 

Number-of-digits U { FLOATl9} 

I! = { UNALIGNED I ALIGNED} U PICTURE-N 

!2 = {REALICOMPLEX} U f 10111} 

I3 = i CHARACTER I BIT ) U ( VARYING] U Length 

I4 = t UNALIGNEDIALIGNEDJ U { lJIPICTURE-C} 

IS = INTERNAL U [ INITIAL] 

I6 = 12 U 15 

I7 = 14 U 15 

!8 = ENTRY U { IRREDUCIBLE I REDUCIBLE J U [_OPTIONS] U 

RETURNS 

I9 = 18 U 15 

20 = { TASK I EVENT I FILE I LABEL I POINTER I OFFSET J U 15 

2! = Size U AREA 

22 = 21 U 15 
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23 = [ALIGNEDIUNALIGNED} U {19120122] 

24 = Base-element U VARIABLE U [Dimension] U {16 I 17 I 2Jj 

25 = l U [INITIAL] 

26=[SECONDARY] U INTERNAL U {2512} 

27 = (SECONDARY] U EXTERNAL U { STATIC I CONTROLLED} U 

[INITIAL] 

28 = CONTROLLED U [INITIAL] 

29 = Parameter U INTERNAL U [ CONNECTED j 28] 

30 = {AUTOMATIC I BASED I CONTROLLED j U [INITIAL] 

31 = [SECONDARY] U IN'rERNAl, V { JOI STATIC 12} 

32 = [ SECONDARY] U EXTERNAL U { STATIC j 28 } 

33 = f 12114} U { 26127129} 

34 ={ ALIGNEDIUNALIGNEDJ U { TASKIEVENTIFILEl21] U 

{26127129} 

35 = { ALIGNED I UNALIGNED}. U { LABEL I POINTER I OFFSET I 18 j U 

[nl J2 l29} 

36 = VARIABLE U ( Dimension] U { )4 I )5 J 
3 7 = Constant U { REAL IC OMPLEX} U ALIG NED U 

{ DECIMALIBINERY} U Number-of-digits U Scale-factor U 

t FIXED I FLOAT} U { DECIMAL-interpreted I BINARY-interpreted J 
38 = Constant V UNALIGNED U i CHARACTER I BIT] U 

Length 

39 = RETURNS U EXTERNAL 

40 = [RETURNS] U INTERNAL 

41 = Constant U ALIGNED U ENTRY U 

{IRREDUCIBLEIREDUCIBLE} U [OPrIONS]U {39140) 
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42 : [PRINT] U OUTPUT 

43 = STREAM U { INPUT I 42 j 

44 = BITSTEAM U { INPUT I OUTPUT J 
45 = INPUT U [ KEYED] U [ BACKWARDS] 

46 • OUTPUT U (KEYED] 

47 • UPDATE U [ KEYED] 

48 • SEQUEN'?liL U { BUFFERED I UNBUFFERED J U { 45 I 46 I 47 J 
. 49 = INPUT U KEYED 

50 • OUTPUT U KEYED 

5! = UPDATE U [ EXCLUSIVE J U KEVED 

52 = DIRECT U { UNBUFFERED I BUFFERED J U { 49 I 50151 J 
53 = Illftrl' U [ KEYED] 

54 = TRANSIENr U f BUFFEREDIUNBUFFERED) U {5Jl46} 

55 = BECOBD U { 48l52154) 

56 = Constant U ALIGNED U FILE U { EXTERNAL I INrERNAL] U 

(ENVIRONME!a] U {4Jl44l55} 

57 = {ALIGNED I UNALIGNED J U { TASKIEVENTIFILEIPOIHTERIOFFSETl2ll18} 

. 58 • RETURNS( ) U {12l14l57J 

59 = Constant U ALIGNED U LABEL U INTERNAL 

60 = Constant U ALIGNED U GENERIC U INrERNAL 

6! = Constant U ALIGNED U BUILTIN U INTERNAL 

62 = Constant U ALIGNBB U Condition U EXTERNAL 

63 ={6'd56 l41 I J6 I 7 I Bl24 I 5BI J7 IJBl 59 l60l 61 l62} 

64•VARIABLE U •-{Dimension. ] U 33 . 
PeayJII,'filPYllllOSe MH0K8CTBB onpe;w;emll>tCH KaK . C0B0KyDH0C!It 

;?J;0DJC!HIIHX.8Ha118HHI nepell8HH01l (It8.lI0l'0 tUICJla) 63. ll8P8B0 nepe11eH­

aoa 63 '\S~ae, ynopH,ll01leHH8 peay.nHIPYIIDUIX ~H0&eCTB • 
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7 • 38.KJlllll6HHe 

SneueHTU YHOZ6CTBa A 6UJIH BimeJieHU Ha OCHOBaHHH onpe,l{eJieHHWC 

KOHCTPyKIU:IU HaUKa PL/I. ~a Bcex 69 aneueHTOB YHOEeCTBa A 64 
6UXH BimeJieHu Ha OCHOBaHHH onHcaTenea HaUKa PL/1 • TOJIDKO aneueH­
TU base-element, BINARY-interpreted, DECIMAL-interpreted, 
Major-structure 14 Minor-structure BimeJieHU 
Ha OCHOB8.HHH 'APYrHJC KOHCTpyKIU,li. STO BimeJieHHe IlO,l{llHHHJIOCD geJIH 
nony11eHHH YO'A6JIH npHHIU,lna YYOJillaHHH. 

Ecllll aneueHT o6oaHalleH H'AeHTH@HKaTopou, KOTOpua CO'AePEHT 
TOJIDKO 60JIDmHe 6yKBU, TO OH OCHOBUBaeTCH Ha OilHCaTene, KOToputt 
HBHO o6~HBJIHeTCH KOHCTPYKIU:lei, CO'Aep:11:a~ea 8TOT H'A6HTH@HKaTOp 
B KalleCTBe cnyze6Horo CJIOBa. TaKHX aneueHTOB B YHOEeCTBe A 53. 

B npe'AJiaraeuoa YO'Aellll npHHQHila YYOJillaHHH He OTp8.llteHO BJIHHHHe 
nepnoa 6yKBU H'AeHTH@HKaTopa Ha nony11eHH8 IlOJIHOU COBOKY,DHOCTH onH­
caTene«,·TaK KaK Henocpe,l{CTBeHH08. BKJilllleHH6 8TOro BllHHHHH npHBO­
'AHT K HeBUDOJIHeHHll He06XO'AHYoro H 'AOCTaTolllioro YCJIOBHH npuueHHYOC­
TH npaBHJia YYOJillaHHH. 

OnHCaTOJID PICTURE 'AJlH llHCJIOBWC ,1{8,HHWC H OilHCaTeJID 
PICTURE 'AJIH ,l{aHHWC THna C:IUIBOJIDHWC CTPOK BU3blllaIDT pasHlie npo-

geccu Y)IOJillaHHH. IloaTOYY B Y0,1{6JIH Ha OCHOBaHHH OilHCaTeJIH PICTURE 
BimeJieHU 'ABa aneueHTa: PICTURE-N (.l{JIH llHCJIOBWC ,l{aHHWC) H 

PICTURE-C ('AJIH 'AaHHliX THna CHYBOJIDHWC CTPOK). 
B peayJIDTaTe KOHCTPYHPOB8.HHH pesyJIDTHpyll~ UHOEeCTB 6liJIH 

ycTpaHeHU Bee HenorHllHOCTH onHCaHHH npogecca yYOJillaHHH. Ilpe,l{JIOEeH­
HUe HaYeHeHHH npogecca yYOJI118.HHH He YeHHllT ero no cy~eCTBy. OHH 
coxpaHHllT CJIOZHOCTD npogecca yYOJillaHHH H C03'AaIDT Y'A06CTBa ,l{JIH ero 
onHCaHHH npH nouo~ npaBHJia yUOJillaHHH. 

MHOl:eCTBa B,l B HSUKe a/I HBJIHIOTCH 11aCUll Bcex B03YOEHWC 
ll0,l{UHOl:8CTB At (I~ i ~ 4224). Cne,l{oBateJISHO, npHYeHeHHe npaBHJia 
yuOJillaH~H He UOl:ef 6YTD 6,l{BHCTBeHHUU cpe'ACTBOU ,l{JIH 06HapyzeHHH 
CHHTaKCBlleCKHX omH60K npH 38,ltaHBH UHOl:8CTB Bi • 
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HHOI',lta MOlKHO nyTeM Bll,l.(8Jl8JU!.ll. H9CltOJILlUIX Bll6Jl6B'fOB ·na OCHO­
BaHHH O)tHOI'O omtcaTeJ:ul )t06HTl>CH 60.nee no.nHOI'O CHHaKcnecKOI'O 
KOHTpO.nH 06:I,HB1.16HHll BTOI'O OllHCaTemI. B 8TOII c.nyqae npouecc YJIOJJ.­
qaHHll He Y8HHeTCll no cy~eCTBY, HO Hs-sa yBem1qeHIIIH peayJJ.i!IPYllll!HX 
YHOZ8CTB OH CTaHOBHTCH JleHee B~eKTHBHO pewsyeJIWI ua 8BM. 008!0-
MY YH OTKaaa.nHCI, OT Bli)t6.116HIH·HeCKOJJ.I,KBX 3JJ.6Jl6HTOB Ha 6CHOBaHBI 
om1caTe1.1H INITIAL 

Pacnpe,1te1.1euHe peay.n1>THpy10DU1X JIH0&6CTB no KO.nHqecTBY HX a.ne­
Jl6HTOB c.ne,1tym~ee: 

Komr111ecTBo IlpoueHT Ko.nu11eCTBO Dpouea, 
a.neM6HTOB peay.111,TH- a.neueHTOB peay.nl>THPYJODUlX 

PYJOlllHX MHosecTB 
MHOZ6CTB 

3 0,4 8 IB,O 
4 I,8 9 21,4 
5 6,I IO 17,3 
6 II,8 II 7,3 
7 14,7 12 1,2 

Ha Ta6JlHUH BH,ltHO, qTo qaCTO 6y,1tyT BCTpe'laTI,CH peay.nl>THPYEIIU16 
YHOE6CTBa HS 8,9 H IO a.neueHTOB (56,7%), a pe,1tKO - H8 3,4 H 12 
a.neMeHTOB (3,4%). C.ne,1toBaTe.n1>uo 1 ecmt JIH o6aaaHH HBHO aB,1taBaT1> 
·nomi:yll COBOKYllHOCTI, omacaTe.nett, TO B 60.nee qey ll0.110Bl4He c,nyqaeB 
YH ito.neu nHcaT1> 8,9 H IO oll!4caTe.nea it.ns KW1t,Itoro H,1teHTHWHKaTopa 
(H.nH 1B cpe,1tHeJ1,8,I6 onucaTe.nett) (B npe,1tno.nozeHHH paBHOMepHoro 
HClI0.111,80BaH14H BC6X peay.n1>THPYlllllHX YHOZeCTB) • B 'laCTHOCTH, l ,; 

"'lT06LI npeo,1tOJl6TI, Ta.KOO. Hey,1to6CTBO llpaKTB'leCKOI'O 1cno.n1>ao­
BaJU1H HSL!Ka PL /1 , B Hell 6HJI npHJl8H8H npouecc yMO.n'laHIIIH. IlpHue­
HHJIOOTI:, npouecca yMOJl'laHIH npHHUHlIBaJll>HO BOSIIOEHa, ec.nH He BC8 
llO,ltJIHOE8CTBa peay.nl>THPYEDU!X JIH0.8CTB lll3.11HIOTCH peay.n1>THpyEDU1UI 
MHOZ6CTBaMI. B RSLIKe PL /I qzc_.no llO)tMHOlK8CTB peayn1>THpyJO~J,JX IIHO­
llt8CTB, KOTOpHe He H:B.11llIOTCll pes3y.nl>THPYJOIIUUolH MHOllt8CTBaMH, npH6.nmlH­
T81.II:,HO B 35 paa 601.1r:,me·q14c1.1a peayJil>THPYJODUlX MHOXeCTB. 
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~OPMYJIH, CHHTaKCHC KOTOPWC OllliCaH B 4.1, OTpalltaDT CTPYKTYPY 
npe,ztCTaBJieHHH peaym,THpyIDIIJ,WC MHOllt8CTB B naJIJHTM 3BM. 3UI qJOPMYJIH 

MOlltHO o6o6JllMT» C ~eJI»D nonyqeHMH MX 6OJI88 KOMila.KTHOtt'san~cM. 
EcJIM paapemMT» BJI01K6HH8 CHMBOJia U B KBa,ztpaTHHe H qiHrypHHe 
CKO6KH, TO qHCJIO qiopMyJI yMeH»mHTCfi OT 63 . .zto 50. ECJIH BlOOaBOX 
paapemHT• .B~OX6HK8 . KBa.ztpaTHWC H qiHrypHWC CKO6OK c JIID6oll rny-
6HHOll, TO Bee qJOPMYJIH MoryT 6HT» pe,zty~pOBaHH B O,ztHY-. 

HanpHMep, H3 qiopMyJI 9,10,ll M 12 MN nonyqaeM qiopMyny: 

12 = { REALICOMPLEXJ U { { ALIGNEDIUNALIGNED j U { DEClMALIBINARY}u 

Number-of-digits U { FLOAT I Scale-factor U FIXED J I 

{ UNALIGNEDIALIGNED j U PICTURE-N j, 

ABTOP HCKP8HH8 6Jiaro~apeH H.H.roBopyHy M B.Il.IDMpHKOBy aa 
co,ztellCTBHe, E.A.IoroJieBy aa IlOJI63HH8 O6CYJlt.zt8HHH H H.B.BHllBapoBOA 
aa TeXHzqecKyD IlOMODlI> npn ocy~eCTBJI8HHH ,ztaHHOA pa6OTH. 
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