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IIpe.n;naraeMa.ll rpynna nporpaMM CTanicTH'IeCKOro aua
nH3a .n;auui.Ix npe.n;ua3uaqeua · .n;n.11 uaKonneuu.H uullJopMaUHH 
H flOCTpOeHH.II rHCTOrpaMM. npH .n;anLHeHWeM HX H306pa)Ke
""" unu c6poce uaKonneuuLix · .n;auuLix ua BHewuue ua·K~"' 
nu'renu .. 3Ta Bepcux nporpaMM .n;aeT B03MO)I{HOCTL npoH3Bo
,IJ;HTL HaKonneHHe · ,IJ;aHHLIX: O,IJ;HOJJp.eMeHH~ ,IJ;nX HeCKOllbKHX 
HCCne.n;yeMLIX. BellH'IHH /MaKCHMYM ,Il;O 10/ 6naro.n;apx BBe
,IJ;eHHIO cucTeMLI u.n;euTHlPHKauuu uccne.n;yeMLix napaMeTpoB~ 
Oua o6pa3yeT 3aMKHYTYJO, nepeM:eiUae:Myro n naMxrH rpynny 
nporpaMM :B 800 xqeeK TPA-1001, ,He Tpe6yiDIUYIO .n;nx 
CBOeH 3KCnnyaTaUHH KaKHX-nH60 ,IJ;OllOllHHTenLHLIX CTaH-

'· . .n;apTHLIX llO,IJ;llporpaMM, B TOM 'IHCne H CHCTeMy C nnaBaJO-
IUeH 3an.HToii (FLOATING POINT SYSTEM) • . . 

1. OnucaHue pa6otirbl u ucnoA&3oeaHUJI _npozpaMM 
HQIWnAeHUJI OaHHbiX 

IIporpa!-fMLI uaKonneuux .n;aHHLIX cocTOXT H3 Tpex no.n;
,nporpaM:M, 3HaHHe KOTOpLlX He06XO,IJ;HMO, llOllL30BaTenJO 
,IJ;llX HX 3KCnnyaTaUHH. . 
~.LHUPI -ceKijUJI 3a~ycKa' 

IIpaBHno o6paiUeuux: 
i_ _ - . IMS . JlUJ;>I 

. " .. : i+l - a.n;pec uaqan_Luoro a.n;peca 6y4Jepa uaK_onneuux; 

... i+2 .,. a~pe~ .n;nuuLt6y4Jepa uaKorlne:riu~;_ · · · 
, ... ,, ,j+3 . - a".n;pec HH)I{Hero npe.n;ena HCCne.n;yeMOH Ben~'IHHLI; 
· :._i+4 .. -.a.n;pe_c Bepxuero npe~ena uccne.ziyeMoii ·Benifqu-

.. , •.. •· ~L~; . . '. :" ... -: . ,. . . . . . 
i+S - TO'IKa B03:BpaTa H3 no.n;nporp~MMLI HUPI. 
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IlpH npaaunLHOM o6pa~eHHH K HUPI no ao3apaTy H3 
HUPI 3Ha'leHug c-yMMaTopa(·AC)u perHCTpa ,IJ,ononHtmHH (L) 

HyneaLie, T.e. ·AC = L = 0. ·• _ 
IlpH BCHKOM OIIIH60'lHOM o6pa~eHini K no,IJ,nporpaMMe 

HUPI 

L = 1 
·AC = 0. 

IIocKonLKY aaM .D;anee qacTo npu,D;eTcg ucnonL30BaTL Ha3-
BaHHj{ napaMeTpoa, ycTaHoaneHHLIX npH o6pa~eHHH K HUPI 
ja"a.D;pecax c i+1 .D;O i+4 /, aae.D;eM cne.D;yiO~e coKpa~eHug: 
BUFADR - a.D;pec Ha'lanLHoro a,D;peca_6yiflepa HaKonne-

LGADR 
LLADR 

ULADR· 

HHj{; 
~.D;pec ,D;nHHLI·6yiflepa :HakonneHug; 

- a,IJ,pec · Hu)Kuero npe,D;ena uccne.D;yeMoii _ ae
nH'lHHLI; 

- a,D;pec aepxHero npe,D;ena uccne.D;yeMoii aenu-
'lHHLI;· 

· TaKHM o6pa30M, c y'leTOM coKpa~eHHiinpaauno o6pa~e
HHj{ K HUPl py):(eT 'npe.ztcTaangTLcg a cne.D;yro~eM BH.D;e: 

JMS HUPI)Ac = o·, L .; o Ha axo.D;e 

i +l ·BUFADR 

i+2 L'GADR ~ 

i+3 LLADR 

i +4 ULADR 

i + 5 ·T_O'lKa B03BpaTa. 

B no.D;nporpaMMe HUPI OTBe.D;eH 6yiflep B 50 gqeeK-·.D;ng 
xpaHeHHj{ KaK yKa3aHHLIX B o6pa~eHHH · K HUPI, TaK H ere
HepupoaaHHLIX napaMeTpoa. ,IJ;ng napaMeTpoa Ka)K,!J,oro 
6yiflepa HaKonneHHj{ OTBe,D;eHO no . 5 gqeeK, KOTOpbJ:e Mhl 
B ,D;anLHeHWeM 6y.D;eM HMeHOBa TL Ta6nH~eH napaMeTpOB 
HCCne,D;yeMOH ifJH3H'leCKOH aenH'lHHLI; · a · HCXO.l(HLIH 6yiflep 
B 50 gqeeK Ha30BeM Ta6nH~eii H,D;eHTHifJHKa~HH. C nOMO~LID 
HUPI npoH3BO.IJ.HTcg noucK cBo6o.D;Horo· Me eTa B · Ta6nune 
H.D;eHTuifluKa~HH HUPI ,IJ,ng pa3Me~eHHj{ 3a.D;aHHLIX H BLI'lHC
ngeMLIX napaMeTpOB aHanH3HpyeMOH aenH'lHHLI, 3a KOTOpOH 
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TenepL 3aKpenngeTcg H,IJ,eHTHifJHKaTop, paBHLIH 3Ha'leHHIO 
Ha'lanLHoro a,IJ,peca 6yiflepa HaKonneHHH /T .e -~ (-BUFADR) I. 
Ilpu OTCYTCTBHH cao6o.D;Horo MecTa Ha BLIXO.D;e H3 HUPI 6y
.D;eT npOH3Be,D;eHO C006~eHHe 06 ero OTCYTCTBHH 3a,D;aHHeM 
3Ha'leHHj{ L, Ha BLIXO.D;e paBHoro 1. II pH 3TOM ace napa
MeTpLI o6pa~eHHj{ K HUPI ur:HopupyroTcg. 

B Ta6nu~y napaMeTpoa fa _- Ta6nu~e H.D;eHTHifJHKa~HH 
rHCTOrpaMM/ HCCne,i(yeMOH BenH'lHHLI 3aHOCHtcg TaiOKe 
BLI'lHCngeMLIH napaMeTp, .l(HCKpeTH~CTL _ HCCne.D;y_eMOH BenH-
'lHHLI: 

~i = 
max i - min i + 1 . 

LGi 
r.D;e: i -ag uccne,D;yeMag aenH'l_HHa, maxi, min i--,cooTBeT
CTBeHHO, ee MaKCHManLHOe H MHHHManLHOe •3Ha'leHHg, L'G i·
,D;nHHa 6yiflepa HaKonneHHj{ ,D;ng i - oii aenH'lHHLI. B nporpaM-

~ . 
MaX HaKonneHHj{ ,D;aHHLIX npOH3BO.l(HTCj{ pe3epBHpOBaHHe 
6yiflepa HaKorim!Hug ua '2 gqeii:Ku ·6onLwe y:Ki13aimoii .D;nHHLI:. 
Ha o.D;HY gqeii:Ky · nepe.D; 6yiflepoM · :H o.D;HY gqeiiiCy nocne 6yifle
pa. ·3To- o6cTogrenLcTao cag3aHo c ·TeM; 'ITO · 

1/ npH- 3Ha'leHHH KaKOH~JIH6Q ae'.iiu'lHHhl_ Me~l.we _mini 
B gqeii:Ky ( BUF ADRi )-1 npu6aangeTcg_ 1. . · , 

2/ npH 3~a'leHHH KaKoii-nH60 BenH'lHHLI 6onLwe maxr 
B gqeii:Ky ( BUFADR)·+LG i + 1 npu6aange'fcg l. .IIporpaMMa 
HUPI He npoH3BO.D;HT' O'lHCTKY 6yiflepa HaKonneHHj{ •. 

1.2. HUPC- ceKI.IUR npoooAJICeHuJI' 

Ilpaauno o6pa~eHHg: ,' 
-·,; 

JMS··-IIUPE/ 
, . ..;, 

Ha BXO,D;e 

i + 1 BUFADR 

i+ 2 ···TO'lKa B03BpaTa •. 

ITo B03Bpa TY H3. HUPC _ .- _ 
L = AC ~- 0 ' ecnH. HeT O~H60K: B. o6pau.ie'uu'u . H He·{ nepe

nonHeHHj{ 6yiflepa HaKonHTeng;· 
L = 1, AC = 0 , ecnH N i HnH 6onLwe ·maxi HnH MeHLwe mini ; 
L=O 'AC=-1, -ecnH 3a,D;aH H,D;eHTHifJHKaTop rHCTorpaMMLI, He 

cy~eCTBYIO~HH B Ta6nu~ax H)\eHTHifJHKa~HH 
rHCTOrpaMM; _ 
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I 0'1!86~ 

2 26 2727 * 
3 52 2979 ****** 4 78 !76 *** 
5 104 396 ****** 
6 130 7!0~ 
7 !56 !6!0~ 
8 182 604 ltl£lBBOOOOf 
9 208 4064 l£l£ltl80000000 

IO 234 2750~~ 
II 260 3972 ******~ 
!2 286 3592·~~******* 
!3 342 3984 

. ' 
~ 

!4 338 2753 
!5 364 565 ******** 
!6 390 2321 *******~ 
17 4!6 2755.******* 
!8 442 - 565 ******** 
!9 468.2322~~ 
20 494 !098~ 

t t · f su~eoe HMIWI'fYltlil ·· lt&IWI& 

Sll&'leHJie II-Sil'I8CJtOI Be.nJI'IJDDI, COO'rlle'l'CTBYDilel lt&JI&JIY 
KOMep lt&H&Jla 

IlpuMep BbiOa'iU 111e.ize111aiin ZUC1/IOZpaMMbl jn =56/. 
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L=l, AC=.:...l, Ecml 6y4Jep uaKonne:Hu.s ucqepnau, T.e. B 
TeKyll\eM o6pall\euuu K HUPC co~ep)KHMoe 

.sqeiiKH 6y4Jepa uaKonneuu.s.~ocTurno caoero 
npe~eJibHoro 3Ha'leuu.s: 77778 • 

Ilo~nporpaMMa HUPC ~aeT B03MO)KHOCTb npoH3BO~HTb 
uaKonneuue :nauHbiX no yKa3anuoMy B o6pall\enuu ·K HUPC 
u~eHTHlPHKa'iopy 6y4Jepa uaKonne~JI.H: 

1.3. HUPE-ceKflUJJ 3aeepweHUJI 

IlpaBHJIO o6pall\eHH.H: 

1. JMS . HUPE/ 

i+l. · BUFADR 

i+2 ·TO'IKa B03BpaTa. 

L Ecnu Ha axo~e AC = 0, TO npoH3BO~HTC.H Bbi'Iepqu
aauue yKaJaHHOrO H~eHTHlPHKa Topa H3 Ta6JIHU H~CHJHlPHK~
uuii rucTorpaMM · c o~uoapeMeuuoii O'IHCTKOH yKa3aHHoro 
6y4Jepa uaKonneuu.s. ., 

2. Ecnu ua'axo~e AC=n, TO npoH3BO~HTC.H Bhi'Iepquaa
uue BCeX ·H~eHTHlPHKaTOPOB u3 Ta6JIHU H~eHTH(tlifKmJ.uif ~H-· 
CTorpaMM c o~HOBpeMeHH~H ';IHCTKOH y~iacTKa ·na~·HTH 
a .R'IeiiKax:' ( B.UFADR) 7 ( BUFADR) +.n. . . . . 

ITo B03BpaTy H3 HUPEao3MO)KHhi cnyqau:. 
1. AC = l·, L = l , ecnu ue uaii~eu u~eHTHlPHKaTop B 

Ta6JIHUe · H~e HTHlPHKaUHH. 

2. B- 1-OM cnyqae · o6pameuu.s. ua: BbiXo~e:. AC .=a~pecy 
cao6o~uoii' .sqeiiKH ~n.s 3ar:py3KH BUF ADR B Ta6nuuax 
HJJ,eHTHlPHKaUHH rHCTOrpaMM, npH . npaBHJibHOM 06-
pameuuu, L = 0. · 

3. Bo 2-'oM cnyqae o6pall\eHH.H Ha BbiXO~e: AC=O, L =1 
npH npaBHJihHOM o6pall\eHHH. . "' 
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2o OnucaHue pa6om&J u ucnoA&3oeaHuR· npozpaMMbl 
¢opMupoeaHUJI u3o6paxeHuJi cnelcmpoe . 
2UC1/I02paMMbl OAJI . ux oaAb1iei1wei1 8biOa'IU Ha 
eHewHue ycmpoilcmea 

«<>opMHpOBaHJie H3o6pa)KeHHH cneKTpOB npOH3BOAHTCH 
B KOAHpoisKe ASCII 0 BbiBOJJ. ccllopMHpoaaHHoro H3o6pa)KeHJix 

~ . : ' . -- . 
KaHana rHCTOrpaMMbl npOH3BOAHTCH CaMHM ITOnh30Ba Ten eM 
nocne o6pallleHHH K HPR 0 

IIpaaHna o6pa,IlleHHH 
IIpH 1-_oM· Bhi3oae: 

JMS HPR I L = l , AC = n 

i+l PRBADR 

i +2 BUFADR 

i+ 3 LGADR 

. i +5 LLADR 

i +6 ULADR 

i+7 ' ' - TOqKa B03BpaTa, 

rAe n - MaKCHManhHOe qHcno IT03HUHH An~. Ji3'o6pa)KeHiiH 
aMnnHTYA.hl cneKTpoa ~HcTorpaMMhi; PRBADR - aApec Ha-

0 

qanbHOrO a)J;peca 6ycilepa AnH 3aiTHCH Ty~a. HHcPOpMaUHH 0 
TeKyll(eM KaHane rHcTorpaMMhlo 

: ,. ; 

Ha BhiXOAe H3 HPR: L,; 0; 'AC = AnHHe. 6ycilepa :H3o6pa-
)KeHHHo 

IIpH TeKyll(e:M Bhi30Be: 

JMS HPR /L = 0 , ('..C = 0, 

i + l - TOqKa B03BpaTao 
Ha BhiXOAe: AC = AnHHe 6ycilepa H3o6pa)KeHllH~ UpH :lTOM 

Ha BhiXOAe MOryT 6hiTh cneAYIOiilHe cnyqaH: . 
1. ·L=l, BhiAaqa 6ycilepa HaKonneHHH; · 
2o L=O, MO)KHO npoAon~aTh TeKylllee o6pallleHHe K HPRo 

IIpH Ka)KAOM o6paUteHHH·K HPR a 6ycilepe PRBADR H3o6pa)Ke-
HHH reHepHpyeTCH a KOAaX ASCII: - •... 

1. HOMepKaHana /4 IT03HUHH/; 
20 3Haqemie . cPH_;mqeCKOH aenHqHHPI, COOTBeTCTBYJOIIleH 

3TOMy_KaHany /6 IT03HUHH/; . . .. 

8 

3o 3HaqeHHe aMITnHTYJJ.bl KaHaJia /5 IT03HIUIH/; , 
4, rpacPHqecKoe H:io6pa)KeHHe. aMITllHTY.tihi Kii.Hana /MaK

C!!¥~nhHOe qHcno ll03HUHH oripe'ilenHeTCH napaMeTpOM n I 0 

.,lJ;nHHa 6yl}lepa H3o6pa:>Ke.HHH JJ.OIDKHa onpeJJ.enHThCH nonh-
30BaTeneM cneAYIOIIlHM o6pa30M: . 

· · · JJ.nHHa 6ycilepa .. < n + 15. 
' - -. . -. 

·:·;· 

30 HeK01110pble CAyJICe6Hble noonpozpaMMbl 

IIporpaMMhi cTaTJicTJf:qec:Koro ·aHanH3a AiLHHhix AnH pea
nH3aUHH CBOeii· OCHOBHOH 3a,lJ.aqH HCITOnL3YIOT PHJJ. ITOAITpor
paMM, KOTOpble HeCOMHeHHO MOryT 6LiT:b-none3HbiMH CaMOMY 
nonh30BaTeniOo A HMeHHO: 
OCTDEC - noAnporpaMMa . npeo6pa3oBaHHH ABOHqHoro 

qHcna B ,lJ.eCHTHqHhiH BHA; 
- _cpaBHeHHe JJ.BYX qHcen; ' TXY 

'GMAX - ITOHCK MaKCHManbHOrO qHcna B 3aAaHHOM 6y-
cilepe; ' · 

TLNU - cpaaHeiiHe Tpex qHceno 
. ~ .... • /' . 

3olo OCTDEC -npozpaMMa npeo6pa3oeaHiiJI oeou'IHozo 
'IUCAa B oeCJI1/IU'IHOe I e ASCII Kooax/ . . 

~ . . .~·' ·_._-.. ,; .. 

JJ.nH qHcna CO 3HaKOM B npeAenax OT - 3777g AO. +3777 B 
JJ.nH qHcen 6e3 3HaKa B npeJJ.enax. OT 0090 AO 7777g 

-1~(.; 

o6paiJieHue: 

JMS OCTDEC/ 

i+l -T_OqKa B03BpaTa; .. . . 
c•TJia axo~e: 'AC=N , rJJ.e· N-· HCXOAHOe qHcno, 

L ~; o AnH qHcen 6e3 3HaKa; · · 
L = 1 AriH qHce.nco 3HaKoM; · ,_ .. . . 

Ha BhiXOAe: ;Ac= aApecy 6ycilepa,_ cop;ep)Kalllero KOJJ.H-
poaKy ·ASCII npeo6pa3oBaHHoro_qHcnao 

,D;ns qHctm co 3HaKoM oTBOAHTcs a·6ycilepe's·iw31ni:Hii> JJ.nH 
qHcen 6e3 3HaKa - 4 IT03HUHHo .. 
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3.2. TXY- cpa6ueuue 06yx 12-pa3p.Jii'JHi.rx ti~ceA ~o 3Ha.KoM. 
06par~~euue: · · · · '.·· · 

. JMS TXY /'AC = X 
i+ 1 Y - a,zu>ec Y 

i+2 X<Y 

i + 3 X= Y TO'IKH Bo!mpa Ta~ ecmt BLmonHseTcs )'Ka-
. i + 4 X> Y 3aHHoe cooTHOliieHHe, TXY K ~pyrHM 

no~nporpaMMaM He o6pall{aeTcs. Ha BLixo-
~e: AC= L = 0. 

3.3 .. _GMAX- noonpozpaMMa noucKa MUKCUMUilbHOZO 
. 6e33HaKo6ozo . '-IUCAa. 6 npeOeAax om 0000 oo. 77778 

6 3CJ,OaimoM 6y¢epe . 
06par~~euue: 

JMS GMAX / AC = LGBUF 

i + 1 BlJFADR I Ha'lanLHLiii"a,IJ,pec 6y$epa 
i+ 2.. - TO'IKa B03Bpata.. . 

llo,IJ,nporpaMMa GMA.X K ,IJ,pyru·M no,IJ,nporpaMMaM He o6paiQa- · 
eTc.H. Ha BhiXO,IJ,e cyMMaTop AC paBeH 3Ha'leHHIO Haii~eHHoii 
MaKCHManhHOH BenH'IHHhl. 

3.4. TLNV_:itoonpozp~MMd · npo6~pKu 6brnoAHeHUJI 
C0011lHOUl€HUJI 0/l.JI mpex i2- jXJ'3pJI0HbrX CUC€/l CO 3HUKOM 

X~N-s_Y. 

06par~~cmue: 
i JMS TLNU /AC = N 
i +1 X - a,IJ,pec · 
i+2 Y - a,IJ,pec 
i+3 N < X • 
i + 4 N >. Y TO'IKH • B03BpaTa, ecnu BbmonHs-
i + 5 ' N~ [ X, Y] eTC.H yKa3aHHoe cooTn~weHHe. 

TLNUHcnonb3ye-T no~nporpaMMY . TXY. 

· Jlumepa11lypa •. : : · 

1. PDP 8 Sma/(Computer ;Hanclbo~lc, 1973. . : . ~ .. 
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