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V1 

B OCHOBY nAHHOrO PyKOPOACfBA nO~OwEH~ 
RED~CE i JSERTS MANUAL f1l 

REDUCE !NT@R,CTIVE LFSSONS [2]. 

P C~nY OCO~EHHOCTF~ nF4ATAw~=ro YCTPO~CTBA ~BM, H4 KOTOPOM no
!1Y4E.HO HA-CTO~!!.!FE PYI(OROtJ.CTqO~ HEKOTOPh!E Ct~MRIJ/11-,1 B TrKCTE nP!-1U! .. 
/11) e lo! 3 ~-t-1 f ~VI. T h : 

11 BEPTV1K~I1hHO~ 4FPTE (Pl3AEI1q~illF~ Al1bTEPHATV1R~ R MFTA
~V1HrR~CT~4ECK~X ~OPMY~A< 1 COOTPETCTBYET 3HAK [ 

2> AnOCTPO~Y '(O'O'l'Sf.!!TCTBYP'T 31iAK 1! 

3 > T PEP A 0 MY 3 H ~ K Y C 0 0 T !1 ETC r B'Y F•T 3 H A I( "' 

KPOME 3TOro: PyKOROnCTBI' V1MFET FWF HEKOT0PhlF ncn~EHHOCTV1 : 

1> TAK wE: KAK B [1]: ME"A~I!1HrRV1rTV14ECK1!1f ~OPMY/1~; 3AAA~hl~~ 
1':~1HTHCIA4FCKV1F nPARI!II'IA ~:'HIKA REDUCE; HF I"!P~TEHAY~T HA 
C T P 0 r 0 C T ~ : 0 H lt1 C K 0 P F E H .I r /Hl A H hi lA Y A 0 n H f-1 B 111 r. n () n ~- 3 0 B A H !H1 • 

2> 8 TEKCT[: PYKOBDACTRA; ··AM~ rilE 3HAI<1!1 nPF.nVIHAHIAq MOrfiiA 110-
~1FIIJATh !A.3l'I011(F.HIAIO Clt1HTA!:CtACA q31-1KA RF.DUCE:· "'bl AFf1AI'I!II Bhl• 
nOP HF R 110!1b3Y PYCCKO~ nYHKTVAilV11.1. 

3> rPA~MATIA4FCK~~ nFPEHOC C~OB R TEKCTE AFn~ET nPOrPAMMA 
TEXT A [ 1 2 3 : K A K Y Til F PIll A A~ T ART 0 Phi 3 T 0 ~ n P 0 r PAM M hi: 0 H A 

n04T1!1 HF OWM~AETCq. 

A B T 0 P hl F. 11 A r 0 D.~ P q T IH EX , 4 h 1-1 n P Ell fl 0 )j( F H LA Sl C n 0 C 0 F. C T 8 I" A A II V1 Y flY 4-
tl'EH\1110 PYKORO!lCTBA :, V1 OCO~FHtiO ..... A: r. rP03V1HA Ill A .'A. PJI CTOPrYEBA. 
Mhl IACKPFHHF nPtA3HATE11bHbl 11,n.IIJIAPLHORY :U 'l1HTFPEC K PA50TF lA 
nonAFP)I{KY. 

An~ nO!'IY4EHV1q PyKOROilCTBJ B RIAAE. YnOnHOM AI1Sl 4TEH~q lA PA-
3YMHOM C T04KIA 3PFHV1q 3KOMO~I'l1~ F.YMAriA M~ n0flh30RAI1V1~b 11POrPAM-
MAMV1 PTB f13l7 BAie: 1'EXTA: D~IST [143~ MM n11Ar0AAPV1M 
A:A.K0PH~~4YK~ ~A KOHcyrbTALIAIA no ~TIAM nPorP~MMAM lA A.B~ryCEBA 
3A nn"'O~h nP~ AAAnTAUIAIA TEKC1A Af!Sl HnROrO RAPV1AHTA nDOrP~MMHOrO 
O~FCnE4EHV1q "PYCCKO~ nF4AT~". 

.. ' 



1 • 

C~CfE~A nPOrPAM~~POBAH~q ~EDUCE nPEACTABn~ET ~HTEPEC AA~ 
MATEMAT~KOBI ~~3~KOB ~ ~H*FHEP08, 3TA C~CTEMA nOJBOn~ET nPOBO~ 
A~Th A~rE~PA~4ECK~E nPEOoPA30BAH~q MATEMAT~~ECK~X BNPA*EH~A W~~ 

POKOrO KAACCA1 R TOM 4~C~E: 

1 > PACrKPHBATb CKOoK~ :1tnlH'lEMHOl!<ATb;· B0380.tH1T~' 8 Ul!llYIO CTE .. 
11 E H b ) 1 'n P ~ 8 0 A \11. T b. '110 A 0 6 H bl E V1 Y n 0 P S1 Au Y ~ 8 A T b I.J 11 f H bl B 110 n ~ • 
rlO~NX ~ PAU~OHAAbHbiX e~H~UV1~X; n~~go~~T~ •PAU~OHAAbHbiE 

BbiPAiHH~HI K OoU1EMY·,3tiAfi1Et4Al'EI110; 
2 > HAXOAv1Th HAv150tlhitl\11~. Oo\JJ.~1~ AEM1 fEilb ABYX r10/H1HOI"t08; 
3> A~~~EPEHU\IlPOBATb AHA!1~T~4ECK~E B~PA~EH\Ilq; 

4> BblnOfl,HqTb • ,nOACTAHOFlKI-1. V1 ·AHAII\113V1POBATb B.biPAliiEH~S! <·Bbl\ll.E~ 

:flSHh, 4HOI1~TEI1h .~~~·l3thA~EHATEnbl t1AX0AV1Tb K094t4'V1UH€HTbl· nPV1 
P ·A 311 t.1 4 H.bl X C T En E H 5l. X 1 n I> E HE b P E r ·A T b ,i\ C V1 MIll 0 H1 4 E C i4 V1 M A 11 bl M L·1 
"'ll F.t+ AM 1-1 ) i I 1 I . : ~ 

5 ), n P E A C T A B· /1.~ T b. A 11 r E f",..P M\ 4 E C K 0 E A bH? A lW e l'i V1 f n P ~ B 1!18 0 A E- E r 0 li A 
n E ItA T h '8 ' P A 3 M1 •• H bl X :41 0. PM ~ X 1 

6> Bbllt0/1H51Tb ·MATEMATvtl4cCI<V1•E OHE.PAU\111-1. HAA MATP~ttAMVI C C~M .. 
B011bHbiMV1 !:J/lEMEtiTAMI-11 R TOM 'lii'CilE : TPAHC110tt~P08ATb ·MAT .. 
PV1UY1 B~4VICI1HTb wnyPI AETEPM~HAHT1 HAXOA\11Tb 06PATHY~ 

M A :J'•Plllll Y :· 
7 ), flP 0 AOAIA T b A/1 r E & P A ~1\.l ED K lA'fi n P E,C frPtAt3 O&Mh1~ 1AV1SI 3 AAA 4 4>1-1 31A"' 

K·IA >8bi<Clll<i14X ;9HEPrJA£h; B "TOf-1 4JAC11E B PAMKA)( Al1rEE!Phl cn~HO .. 
POti · AilS! I{-ACT<t1U·, ·C{)' Ci1V1HOM ii0/10BV1HA •~A AnrE6Pbl BEKlOPOB 
A 11 ~ • 4i A C 1' lAtJ C 0 Cfl-V11i.OM 1 ;. • 

8•> BhlllOJlHqTb HH30PH"I·E 011EPALJ.Io1~A; 
Q > yHt H r P V1 P 0 A A T_t, . A. il A 11 1<1 T \11 4 E C K lA E B·bl P A* E H 1..1 q (f; P A T b HE 0 n PEA E"" 

llE HH t<l E "' H T E r P A 11 hi f) T ll 0 fl VI H 0 M 0 Eo , t1 0 r -~ P 11'1 ctll>t lA 1.1 E C K 111 X ,e Y H K lH1 ~ , 
3·KCnOHEHUIAJ!r/1bHbiX .eyHKih1~~ q,yhKlJIII~ fAHrEHCA lA AP•KTAHrEH.., 
C A>, 

1 "t 1 I l' '. 

T 

CJACTEt4A nPOrPAMM1!1P0B.AI11..1SI REt>UCE cC!ItBiT<OP! Cli!'IOif&Mbl- A,C,HEARN> 
OTHOC\IlTC~ K YHIABEPCAnbHb!M CII'ICTEMAM AIISl AHAtllii1TV14ECKV1>V-·B'bf'litV10V1EHtt~· 
(CAB) [ 3 l , rJ 11 A "AHA 111!1 T 111 4 F C K 1t1 M V1 B l·l4 L1 C 111: H V1 J:l M t.+•" 11 P 1<1 M F. H i-1 TEn b H 0 K C A 8 
nOHV1MAKlTC~ AE~ACTRV1<! HAA A11rEF.lPAV14EO·J4'\1Ml-11t''9biPA)IIFHI<1~MIII lA TO)!(., 
AECTBEHHbiE At1rEoPAV14ECKV1E nPEOoPA30BAH1.1~ ,. PE3YI1bTATOM KOTOPbL( 
S!Bfi~ETCq HE 41.1C/10, A AHA./1~TIA4ECKOE BHPA)!(Eit\-1E, 

( f I J ., I I I \ ) t ; I ~; ~ 

C 1.1 C T P1 A REDUCE n PEA C TAB Ml E T C 0 50 il K 0 Mln/1 E K C B 3 A V1 M 0 C B ~ 3 A H H bl X 
n P 0 r P A M M 1 B K 0 T 0 P bl X P E A n 1.1 3 0 B A H bl A n r 0 P L1 T M bl• A H A MIT 1.1 4 E C K L1 X R bl 4 L1 C .. 
t1FHL1~ .. nonV1HOt.,V1AilbHbiE Al1rOPV1n1bll AI1!'0A-wT,_M.bh!MAIJiPio11.1HOD1 A!lrEEIPbl A 

T , A , C ~1 C T E M A H An 11'1 C A H A H A 5I 3 1-1 K E R L ! S I> C B l+rY T P E H H L1 D1 R E 0 U C I! 1..111 '-1 
C L1 M B 0/1 b H A 5I "1 0 A A 5I 3 bl K A REDUCE) , A 1151 T 0 r 0 1" Y T 0 6 f-1 0 onE r 1.4 L1 T b B 3 A ... 
lt1M0At~CTBv1E rl0t1h30BATEt1Ei1'"' HEf'1POrPAM!11.1Cl08 rCl'CV1CTFM0~~ obl/1 PA3 .. 
PAoOTAH RXOA~O~ 513~K • nPOCTO RI!DU~E IA/1~ AnrEoPAI-14ECKA~ MOA~ 

H3blKA REDUCE, 1HAHI,-1~ AnrEoPA~YE•:KO~ MOAbl Bn011HE AOCTATOI.!HO 
AI1Sl, TOrO, · YTOF~bl YCnEWHO ~CI10nb3'08Afb JAMEI01tli!1EC~ AArEbPAL-11.fECKII'IE 
B03MO~HOCTL1 CV1CTE~N. ~C/11.1 )liE nOI1b30~ATEI1b X04ET PACWL-1PL1~b Cio1C .. 
TEMY <A05ABV1Tb 8 H6E HEKOTOTPhl6 nPOU·~AYPM All~ CeOErO KnA~CA 3A• 
A A 4 > ~~ I' V1 f1 P 0 B E C T 1r1 K A K V1 F .. n t.1 f' 0 C L1 M B 0 11 b H bl E < n 0 A 0 o H h! E n LA C n 0 R C K V1 M > 
BHYV1C/1F.Hv151.1' OH A011)1(EH OBI1AAE,Tb CV1MB01bHO~ MOAO&\, 

.. \ "} I ! ! .• Si 

AAHtiOE PyKOBOACTBO (3A LACI<I1lll4EHV1f., nOC11EAHE~ rnABhl) flOC.S..Sllll.f-"' 



1 • 1. BRF/l.FHI.1F, 2 

H 0 A' It r f r; P IH1 4 F C K 0 ~ M 0 A 'E · .' 

O,a,HA ~3 0C05EHHCTE~ C~CTEM~ - EF ~HTEPAKT~8Hhl~ XADAKTEP, no 
3AM!ltC:!ly PA3f>AF.OT4!t.1K0R Ct.it:.TFMA REf')Ue'E !lPFAHA3HA~EHA !lPE1WLIF 
8CFrO D.f!~ iAHTf'RAKTi,.iBHOrO ~Cn0111-\30RAHV1SJ (T. F, D.Ml PA·fl'{)Tbl R AIA-

AttOrOBOM PfWIAMP):· XOr~: ~DHF4HO: DHA MOWFT i,.iCnnl1h30BATbC~ t.1 B 
nAKFTHOM PEw~ME: tl.t.1AI10rOB~Q PFWt.iM n038011qET KOHTPn/1i,.iPOBATh ~ 
KOPPEKTV1P:ORATb XOA 8'bl!lOttHEHWSl r'IPOrPAMMhl, 

~HTFPNKTIABHNM XAPNK?FPOM C~CTF~N OF;qqcHq~TCSl H~KOTOPwe ·EF 
11'0HCTPYKT'1.18Hlo>IE OCOr,·EHH•(')CltA~ B .q~hlKF R'DUCe: HAnPtAMt=:P, HET nO
HSlTvHI OcHOqHO~ '!lP'Or'PAMMt.l: KAk" R ~OPTPAH·E: nPOrPAMMA, HAniHAHHAq 
HA ~~NKF REDUCE nPEACTARtt~ET CO~=,J~ nOCttFAORATF/thHnCTb ~OMAHA 
(KOMAHAA - nP!AKA~ C!ACTEME CAE11AT~ 4TO-I1V150), KAWnAq KOM.HAA 
CPA3Y \I<F !lF4AlAETCSl, RblnOI"!HSlETcq. ~~M: A 3ATP1 !lF"'ATAETCSI OTBET 
fLACTFMH fiA ~T'Y KOMAH.ttY,\ nOCtll! ~T'JrO Cl!l.CTEM'A rOTO'Bil BblnOttH'I.Hh 
f/IFJlY'IOIJlYK> 11(0f-1AHAY nOI1b10t:rATE!I'q. 

8 AE~CTR~TF~hHOCT~ nPorPAMMA nl)~h30BATE11q B~nD~H~ETC~ noC-
PFaCTBOM Sl3NKA S'ANOi•o ~tSP; KOTO?N~ ~Rtt~ETCq riP~MF*YTO~H~M 
ME\I<ay C!Ar~FMO~ ~ 9BM, KAWAAR KOMAH4~ nPO~PAMMhl BHA4A~E ~~TAETC~ 
C~rTFMO~ ~ nPEJlCTARtt~~TC~ B KAHOH~4FC«O~ PF4b~COB~KOA ~OPME, 
3ATEM RMnOnH~~TCA ~E05XO,~MhlE 4F~CTI~Wq HA YPOBHE A~r~sPA~~FCKO
rO nPOUFccnPA CI.1CTFMbt, n01'!Y4FHHhl~ "n0!1Y~AF,P~KAT'" TPAHCil~PYE'TCSl 
f< 11!~Cn lA- Rt.l!l011HS'IFTC'~ lttACn-tAHTEPnPETI\TOPOM 1*1 • PF3v~hTAT~ 'Bbi-
1\AHHhl~ 9RM, TPAHC/HlPYETC~ V1·1 11~C!l0RCKO~ <t~OP"'1 ... 1 ~ PEnbtnCOBCKYto: 
f1 P F A C T A R 111~ F T C q C 14 C rr' EM 0 ~ 'Fl Y .ll 0 1i ~ 0 M .Jl /HI 4 T F H Iii q IH1 4 F fA P hi A A f T C q H A 
P E 4 A T h • C X F M A R bin 0 1'1 H F H ~ S1 K A 'M 11 0 :, K 0 M Ji H ,a, hi T A I<' 0 8 A : 

RFDUCP 
I 
" 

·TIJ.Mt"il'hUOP1 1 l' l J' 

t 

" ,.,en· < INP'U1' ) 

ICOMnMI1SI'Y'OP"',. . r ' 
,. (\ ; .... ! ( 

nPoueceoP' 
I• 

1 . " 

IH1Cn OUTPUT 
'" 

( ) 

t 

" T1PAN 01'iA'fOP 
'1 I (. ; ·r ,, 

'' 
II, 

RFDUCF 
j 1 

ECfltA nPe,a,nO~ArAETCq MHOrOKPATHOF IAC!l011b30BAHIAE nPOr·PAMMbl: 
CttFAYfT CKQN!n~!lfAPOB-AH, FE !A' PAF.OTATh ,LIA11EE CO .CKON!nti/11APOBAHHblM 
RAP~AHTOM ..., :)TO ~HA4\11TF!lfo-HO 'C~KOHOMtAT MAI!JIAHHOF BPEMs:l: 

IAC~011~30BAHIAE ~3MKA nfACf1 A KA4ECTRE nPOME*YTOLIHnro ·- TAKWF 
O,a,tiA ~3 0(0~EHH0CTE~ r~CTF~hl REDUCF : AXO~HO~ ~1~~ <Arrf~PA-..,. ________ _ 

* lA H T F P f1 P F T .All~ ~ .. H F n 0 C P F ,ll C T R F H H 0 F n 0 Ill fJ. r !" R 0 E 13 "In 1"1 11 H E H V1 F 3 B M 
K A 11111.0;; k' () M A H 11,1-1 11 P 0 r PAM M hi n 0 t1 h ~ 0 A ATE 11 q • K 0 M rHo~ 11S11! ~ q _: n P E Jl RAP lA
T E 11 o H hi 1' n F P E R 0 11. R C F ~ fl P 0 r P II M ~1 "' H A M A il V1 H H b: ~ q 3 c,l K , 

' ' ) 

II 

E 
~ 



1 ' 1, :3AfAFHlt1F., 3 

~4ECKAR MOAA> COXPA~~ET M~OrAE XAPA~TEPHhlE 4EPThl n~cnA, C~M· 

8 0 ll b H P q M 0 A 0. ( R LISP ) .. 1 T 0 n P 0 C T 0 At! r 0110 f1 0 A 0 o H blli\ B A P ~A H T Sl3 bl .. 
KA IH1Cfl. 

B C f K 0 M AHA bl ru:wu~.30'8JI T F n 51 M 0 )I( H 0 P A:: A E /Htllb >1+-At iA a.A ;i(.nA C.C A* •,,B bb-t: 
4 ~ C II fl f M t-. E K 0 M AHA bl <T • E , K 0 M A H A 1:>1 , T I' E 6 Y l<l Ul.r1 E 0 T B F T A C l-1 C T E H:b! 9 1'1 

HEBbi4V'C!151FMtdi~ ·Cr!hO!hTBJbl£,-teEHHO, HE TPI oYKlltlii1E OTBETA> , .• ~T..MET~M:,: 
4 T 0 ,a A H H A 5I K n A C C 111¢ VII< At• 111 5I I< 0 M AHA HE Sl 8/lSH. T C Sl 0 51J.l F n P ~ H ~ T 0 ~ 111 HE 
C C• 0 T!H T C T fl Y f: T , H P. n P 0 M F P , [: 1 J • K 0 r.-1 AHA 11 0 o fl 3 ATE 11 b H 0 A 0 II )I( H A 0 K A H ... 
4111BAThCq OrPAHII14111TEnEM, ~< + 1)•~ ~: 

~ ~ ~ 

< A bl 4 111 C 11 q E M A \1 K 0 M A tl /l A > : : : < R H P A II< E Hll,1.1: .>-<.() r~P A -.Hr#"H1•· T Hlllob )I • 1:* ("()(1 e P le-o; .. 

TOP><0rPAH1114111TE11b> 

BblnOt11-1951 8bi4111CM!E::MYK\ K0~1AiiAY, U1•:TF.~A nPOII13Bt=AET YK;A'loA.ItlHbi:F.- •· 
AE~CT8:.1q, Rbi4V1C:I1111T 3H~\qEH111F ~bi_PA>I<EH~1'l J~Jt!A OrJEPATO~ <OrlEPAITOPL,f 
B 51 3 bl fl. E v1 l>i EIO T 3 H A 4 f: H vH1 > ~~ B F P H t T E r 0 < A K P'&J¥ 11 ~ T A'T• • f • • (', r • " - · 

R bl Lf i.1 C tl ~ t i·1 bl t K 0 M ;\ H t\ bi PAC Oi A T P t.1 B A 10 T C ~ B r 11 A B f 3 H A C T 0 \1111 E r 0 P Y • 
II. 0 H 0 A C T 8 A , t1 F A !->I 4 V1 C 11 q f.: !\1 hit. - H r c1 A A F. 4 • r 11 A 8 A 2 n 0 C B 5llt! A E T C ~: r~IIIH..,. ·-
li hiM, 0 n F P AU vi SH1 1.-1 C B 513 A H H bl M C H VIM 111 BOn' 0 C M1, r:;t1 ABA 5 .. 11\A T P 1-1 Ll H 0 (\-. 
Al1r F.E> P t, r 11A 8 A 6 - BH4 VIC 11 F !1:vh~1'1> JW15l t 3)~ArY i¢1113~ BlbiCO.Kt.Hl4' ra-H &P"' ··) 
r~~. rtA~A 7 - Ci11MBOnbWO~ MOAE. B nP~/10\KEHI.-1111 A nPi11BOAII1TCS1 Cnl.-1 .. 
COK 3APE3EPHVIPORAHH~IX ~AEHT~~i11KAT0P)9, HEBNL!i11C1151EMNX KOMAHA, 
C00F!li!EH!t4~ ,Of! <>W1..16KI\X 111 'llv1AFtNJCTI-1'4ECKI!1)( C00BitlEHII1'~• nP111t10\KEtti11E t; ('.·) 

OTHOC~TCS1 K PA~OTF C C~CTFMOA HA 38M Ji11S1~. 

:r••<, t\r<-r. · .~-·1 ):o:v 
? ', t \ ; • t' ,1 > ~- ;\ ,I ' '• C: \ ? f : : 

2, nPi11MEP~ nPOrPAMM HA ~3~KE REDUCE , •OPMAT nporPAMM, 
: ( .~ - ~ ! ) • )' + ,J <.. \ \ j - ~ ~ 

,• ' r " ' ( > ,- •. . ? ' • •· " .. , ? ~ - \ .: ~ 

n P 0 r P A ~1 M A , H Arl 111 C A H H A ~ 11 A }l 3 r.ll< E R E D U C E V1 M E E T C 8 0 f> 0 A H bl ~ 4> 0 P .,. 
MAT - :T,f:. KOMAHIU ~3Ht<:A 1'10'1/E,T JAHvlf-1ATb KAK OJJ,Hy, TAK iA HEC• <' 
K0J1h.J(O · CTAHAAP1THh!X nEP<tlOKAP:f (K0110HKII1 C 1 n-o ?,2: BKill(ll.fltHEIIb'H0), 
nEPEHOC, HA APYrYIO ,I(APT;>)t,·OCy,ut.(liT!B!l~.&!TrC~ t;E3 ·8C1!K~X Ci11MB0f\().l8' nPO"" 
A011\KEHt>Hl <HO )1Afl!t\.Ht~t4KATOP OP!-1 nEPE'H10C6 lie '/.\011\IIEH p,ASPbiBA·TbC~>, 
KOHF.U KOMAHAH C\ACTEMA PACr103HAET no OrPA.H~1l.l~f·EIHO, EC'II~ & KA.,! i 1 

YECTBE OrPAHV14~TE~~ ~CnOI1b3Y~TCfl 3HAK ";", OTBET C~CTEM~ <ECI1~ 

A A H H A f1 K (H1 A H /J. A T P E bYE T 0 T BET A) n E Y AT A ETC~, 3;HWK .''=n .~ rs rtQ'OOfUF.l · 1 

KOMAHAN ANK11~4AEf rlE4ATh. HA OAHO~ CTPOKE MOwHO 3An\ACATb \A HEC"' 
K 011 b K 0 I< 0 M A tl fl...r ¥ .. ) ;1 ·r • ( ~. \ I ) * * ( ( r- ) .' (\ •, " * •.• ' l .. ( j \ ' I ... ( I ~ ' - \ l' T ;' - : 

: ( ,. • • ) 1- ) i 

B fl P V1 r-t.E P A X V1 ~ n ¢ P 1\ r M E II T A X i 1 P 0 r P A i~ M K 0 M A H A hl n P 0 r P AM M lA C T A i1 
0 T B F Ttt-1 +C i!lt'f T>~H :(1 n.4 AcT>M{l.>'T)C'~ C. H0\14Atf1!4-. TC•T R.0 ~·1+ r~'f)AOO::• OK&-,· ( rtOA'K' 'tiW llWC-:oo: ' 
H~ H r A X f~ bll\ A 4 V1 ) • I< A K V1 8 C T A H /.\A P T H 0 ~ 8 bl A All E , K 0 M A H ll hi 0 K A H 4 lA B A Kl T .. 
C ~ 0 r P A H ,1 '-1 V1 T E fl5HII!I , 0 Tf.H HI C 11 C r 01 hi < 3 H A Y E H V1 ~ B bl PAW E H i11 ~ ) n;Ert.t.-A,l\'A~ 1 

- 1 v • c , • v , ., 1 \ , · + ' ~· l r r, ;> , ( 1 r ' · !'. ' l T 

: 1 ' 1 , r • • 1 

PA~CM0TPV1M "ECK011bK0 nPOCfNX nPV'~EPOB, V11111~CTPV1PY~WV1X B03• 
M 0 )I( H 0 C TIt' C V1 C T F. M h: • n P V' ME P t I , n P V1 ij E /1. F H H !' E R HAC T 0 SIIIJ EM P Y K 0 B O;/.\(CYT,B·F1,; · n 

II P 0 8 E P Sl !i 1.1 C b t; 8 E P CV1 E ~ C L1 C T U~ bl R E D U..C E 2 0 T 1 5 An P E 11 ~ 1 9 7 9 r • 
1 * 1 , • v 1 · : · ·1 - y • 1 , • , ~ ·1 , · .. , r ) 1 ' ' :, • r < r l :' : 1 ' T . ' 

( 1) 3 T C"lT f1 P V1 ME P n 0 K A 3 t:>l RAE T , K A K C V1 C 1 f M ~ R Hn 011 H Sl E T A F ~ C T 8 lA S1 H A A 
A 11 r foP 1\ vi'H C K i11 MIll A hiP A >t< E H 111 ~ M l1 : PAC: K P !>IRA E T C K 0 f:, K VI , fl P V1 8 0 A V1 T n 0-
A () n H bl f , I liP ~1 R 0 II ltlf P AU V1 0 H A 111:- H r I t 8 H P A ~ F. H i11 q K 0 n IJ.l E M Y 3 H A M E H A T E 1110 • 
n E P EMf H H fll F ti R 1-1 P A 1i< E H 111 V' C V! C T E 1'-1 A P A C fl 0 11 ~ r /l. E T B 011 P E A E n E H ti 0 t-1 rt 0 • 
P 5! A K E • 0 t-> P ,\ T 111 T F R H V1 i•1 A H l~ F. H ~ T 0 , 4 H• n () 11 h '3 0 BAT F f1 h M A H 111 n 'I 1'1 111 P YET 



1 • 1, B~FAFHIH. 

- I, ) 

nFPEMFHH~M~, KOTOPNM HF nP~CR0FH0 H~KAKOrO 3HAYEH~~. 

A .-.· 2 •:a • ,, .• ,. • .,..,,., JH'r 
2' . l 

A •·· H 1 +i 5•6 

B •• A•<F • tH I 
2 2 2 

B t• H -' G· +1 It • I' r+ ! '• ft + 1 i * G • It 

8 •• A•·•2 I 
., I z 2 

B I • "' + 1 0 * M -+'G +' 2'9*(; 

A + 1/AI 
4 ' 2 · 2' , ! 

01 · + 10*H ·•G + 21'*G + 1 t I tH • I*G) 

KOMAMAA 

OTBI!T CMCTFMW 

4 

(2) C~CTF~A MO~FT nP0~3R06Uf~ HF rOnbKO AHAn~T~~ErK~E, HO ~ 
Y lA C ll F H H bl F P A C Y F T bl 1 

Vt•(98765432111t)**SI 
vi•156!6t~4SJ440SJ125 

• r1' A •: ·; '.; T c. · '1 '~ !' 

Vi••VJ25+!•<13w5)J 
vi•<•156269442S•40J)/!115 

J l ·I ~ ] I 

~ .) l . j ' 

( J ) · R =H 0 M n P·l~ M F. P E ~ A"ll A H H 0 F A n r F n P A ~ Y E C K 0 E B bl P A Ill E I-IIH B H- A Y A n E 
YnPO,f!J{AFTCS! 'CLACTEMO~,· A' ~~ATHI .t~ctlct!FPFHU~PYETC~ nOCP'Et~CTBO~ OnF-
PAI!l-ti-1 DF ~ IAMfH·A ctlyWI(U~~ S'tN7 LOG: cos IA3RECTPbl CiriCTEMF: 
IAMF~A; OCTAnbKbiX ·y~KUIA~ AROAqrc~ OnJACAH~PM OP!jATOi~ nPAB~no 

l e 1' 3 A Jl AFT n 0 A-CT A WO 8K Y: ' 
'i 

OPERATo• TG; -·; Set 

E X I • S I N ( '"X * Y ) + L 0 G ( ! ) + < 3 * Y ; * i * ~~ 0 S < ~ 1 ) > * * <1 J 2 ) + T G ( X • Y ; .• 
II<J•X••2>1 

! 
Ex t. s «u T (cos c-1 > >·• so R•T (·,., "'v .. Ht N < v • x > • T G < v • x > + , I! • x , • 1 

D F tt! X: v) 1 
SQRT<COS<1>>*SQRTf!) + DF(TG<V•x>:vi • COS<Y*X>•X 

II 0 R A l L Z L ! T D II < T G < Z ) ; l > ~ S C < ;~ > • • 2 1 

D ti <·EX; Y' 1 
2 

SORT<COS<1>>•SQRTf!) • SCfY•X} * X ; ~OS<V•X>•X 
I i 



2. , 11 A H H f,1 f. 111 0 n E P AU .-1 ~ • 5 

HFKOTUPMF C~HTA(Ci114ECK~t nDAB~nA, 

R ~~~~F REDUCE ~MF~TC~ CnFAY~Wii1E OCHOBH~E KnACC~ AAHH~X : 
4 V1 c n A I r E P E , •. , E H il •·' E I ~ A c c ~A B "I 1 ~ A P A I c r P o K 1.1 1 s H E ut H ~ E '*'A Dill bl , M A T P ~ -
U hi V1 R t: K T n P f I • C T P 0 K 11 \II C r I 0 n h 3 Y Kl T C ~ 8 0 n E PAT 0 P E W R I T E < n , 3 , Q 

>1 BHHIIHi~E ¢AC1MJ- B Or1EPAU~HlX BBOAA- Bt,IBOAA <n, 4,5 ),o~.A"·TP111U"I 
A M /1 T P ~ 4 H bl X B h!IH1 C 11 E H 111 ~ X < r ;l A 8 A c; > 1 B F K T 0 P bl .. 8 A blli V1 C f1 E H ¥1 ~ X 

A 11S! 3 A A ,6 4 <H13 V1 K V1 B bl C () K 1.1 X ~HE P PH\ ( r 11 ABA 6 >• .. J :l ~!~1\,A•,vHfli~f.tfi'-H H t-.1 E 1 

M A C C 1.1 R bl Ill 51 ,11. P A P A C C M A T P t.HI A 10 T C ~ B 3 T 0 ~ r 11 A R E • 

Z ,1 ,HEKO"fOPtbtE C.~HTAIC01.11.fE(IC~fl nPAB~AA • 

p * f! :) tl 'I ~ •"1 ( -

1, CTAHAAPTHbl~ HA~OP OCHOBHbiX 3~AICOB ~3b1KA REDUCE , 

> ,r l 'I 

CMMAO!lN H3t>IKA , REDUCE T COCTA811HIIiTC51 !.13 Cll£'AYIOliLtAX· OCHOBHbiX 

31iAKOB: 

ABC DE F GH I J K LMNOPQRS.T·UVW}«VZ •I '· 

2) l.H141P: 

0123456789 

~ > C rl f Lilli A 11 b H bl X 3 H A K 0 B : 

! "· 0 I " ! ( ) • ... ,, • , l 

fl P () r PAM M rl , C 0 C T A B 11 E 1-l tH-1 ~ H A 0 C flO 8 E 3 T 0 r 0 C T AHA APT H 0 r 0 H A 50 P A 
3HAKOR, F,YAYT ROCnPv1HV1t1ATbOI flKlf>hiM V13 ,llOCTYnHhiX BAPV!AHTOB :O~C"" 
T EM~~ R E 0 U C E , R H F K () T 0 D H X R A P 11 A H T A X : V1 C T EM H ( H A fl P ~~ M E P 1 B 8 A P ~~-
JdiTF1 PE~tH110BAHHOt·~ HA 3HM nMl-10) A1S! f11P€~C-lf''A:j31lf~~ 'O!~AIF/llbtH+K 1

'' 

0 P E P A II I~ !A f1 P MH H ~ W T C 5'1 A 0 11 0 11 H ~~ T E 11 b 1i H E 3 1 A K lA , C V1 M B 0 11 bl 0 n F P A IJ. ill ~ A Ml 
;)T~X. :u~~ ·AO,!l>ttHH &b'th rO.PJIA<C08AHhl ,co CMhiCIION TAKV1X CnEUV1AIIb1HbiX 
JHAKOB. OAHAKO, AM! oOilblJJE~ Ootll.HOCTt11 8 A,t.HHOM PYKOBOACTBE M~l 
0 r P A H vlll iA M C 5I C T A H A A P T H hi M H A b 0 P 0 M 3 H A K 0 B • 

~ I I l J l e> I i 

2, ~AEHTV1~~KAT0Pbl, 

V!AFHT111¢~1K~TOPb: B >13b1KE REDU.C'E ,-3TO f10C/1EAOBATEilbHOCH1 oYK-· 
B E H H 0 - U iA ¢ J.l 0 B hi X ::! H .A K 0 B ( T , E • 3 A r 1'1 A B H hi X F) Y K B V1 n V1 U V! 11 P > A 11 v1 H 0 ~ 0 T 1 

~0 24 3HAK0BI HA4V!HA~WV!~C~ C 5YKRN. 

HAnPV!MEPI 

A 
,, ' 11\j l' t f. 

A·Z 

P1 



'· 

2.? 

, r r t, 

i02~P· 

A A H H bl F 1~ 0 n F P AU Ill Ill • 
'·tACI1A. 

~VERVlO~GVA·I~RLP 

CR n:1;2~ P~CCMATPiflBAETC~ O&OEhlFH~F ~AFHT~e~KATOPOR): 

6 

lAilFHTlAeiAKATOP!--1 lflCr'1011b1YI(IlC~· K.O:K IIHAfHA n'FPF"4FHH1bl"(,' MACC~B'<HL 
OnFPAil1.4~~ eA£SIIOB: A TAKlt(f KAK MFTKifl. 

OrPAHI.1'fEHLil": 
I :l ' 1 t.• ·, 

3APF3FPR~P')AAHHh!E B S!~hiKE R@DUt!E CllOR~ CCM, nPt•110li(EH~E A> 
HE~hS~ !flCnOilb30BATb R KA4FCTBE lflnFHT!Ae~KATOP03, 'APE1EPB~POBAH
i-lhiF CI10RA MOrYT F>biTb V1CnOilb3'0!UHbl IH1111b TA'K~ ·KAK ~TO nOAPA~YME
RAFTCq R AAHHOM PYK080ACTRF. 

BHYTPV1 ~AEHTV1e~KA10POR M~ AO~WHO ~~'h nPOf,EilOR, 
RC~KlA~ lflAfHTV1e~KATOP A011WF.H PACnOnArATbC~ HA 
CTPOkF TFKrT• nPOrPAMM~ <~F3 nFP~~OCO~)'; .<I 

3. KOMMEHTAPfoH1, 

k'POME TOrO~ 
0AII0!11 BXOAHO"' 

K0MMFHTAP!fl~ nOI1F3HN AI1S! RKI1~4FH1.4~ nO~CHFHifl~ B PA3r~4HNX MEC
TAX nPOrPAt-4Mf.1, OH!fl MOrv:T <flhr>Tfo.; lA\Cn.Oitb~•OB'AH"bl 'R 'Cil'ELI.Y~Ill.F"' •oP'ME: 

COM~eNT cnPO~!~OilbHA~ nOCI1FA0RATFI1bHOCTh CV1MBOnOR, HE COAEP
WAWAP DrPAH!A4~TE11S!)C0rPAH~~~TE~h> 

nPKM!Itl 

COMMEN? THIS !I A C0'MMEN?J 

KOMMFHTAP~~ ~~ WROAE ~KB~BAilFHTH~ nPOfiFily. KPOME Torn, nocnEA0-
BATEI1hHOCTh C~M~O~OB 

IND <~~~Aq nOC~EAOPATEnbHOCT, C!flMBOnOB: HE COAFPwA~A~ OrPAH~-
4~TEn~: nPAB~X rPYnnORNX CCO~OK ~11~ 3APE3FP~~POPAHH~X CnOB 

.. • .... 1 

END, ~LSE, UNftl> 
·'l I 

3KR~BAnEHTHA 3APF3EPR~P0RAHHO~Y CnOAY END, (llFB~MV ~ nPABNM~ 
rPvnrOR~M~ CKO&KAMLII R AAHHO~ PyKOBOACTRE HA3~BA~TCq, cOOT
PFTC~RFHHo: nAPM C~MROI108 ~<Ill~> >~ 

. -
2.~ 'HH11A. 

B ~3~KF REDUCE Yn0TPE~n~~rc~ 4~CI1A ABYX T~nOB% !!fi1~F ~ BE
~ECTBEHH~IF. UE~~E ~MC~~ nPFQCT•Rnqi(ITC~ n0CnEaOR~TEnb~OCTS!MI.4 AE
C~T~4H~X U~$P C5F3 AfC~T~4HO~ r04KM): CO 3H~KOM ~11~ cE3 KPrO. 

HAnPL-1MEPI 
--

·~ 
'1196 
.• , 2 



2.3 .ll P. H H ~~ E A 0 n EPA U V1 ~1 • 
11 F P F "'1 E H H bl f: , 

7 

ft A K 0 111!1 4 E C T H 0 U Wt> P 1:i Y V1 C flf· r P A K T VI 4 E C K ~ H E II A K tl A A bl B A E T C 5I 0 r P A H ~ -
4EH~~. f,K, ~ CVICTEME nP~MEHqFTC~ PAU~OHAnbHA~ AP~·MET~KA C 
nP0~3B0tbHO~ T04hOCTh~. 410 oTni!14AfT R3~K REDUCE OT TPAA~U~~ 

llHHb!X s:\3biKOB nPOfPAMMVIP06AHV1fl, '·, ·. 19 

AE"CT.8Ml811bHbiE ·•H1C/IA MOf"Y'f nbl'lbl 3AnV1CAttb' R. 0AH09! LA3 A8YX.· <!>OPM: 
1) -8 Bv1AI:- r r10CilEAOBA1i€1lbt10"CTVI U~<t>P (A/H-IH.0£11 OT OAHOii\ UH41Pl>l AO 

:A E 651HH ,, C 0 3 HA"i< OM M M1. Ei e 3· H Ef 0 !.1 C A f. OS:. H1~H 0 ii\ ·lOLl I( (}(I,, P.AC"" 
,nOI10iHHHO:l1 BHY,TPW ··nOCI!'EAOB•A,'fF.tlbi-OcTIA U~<I>-P V1/l~ -HEnOC'"" 
PEACTRFHHO nOCilE HEF; 

2> 8 b~AE TAKO~ ~E, KA~ B n,1) nOcr.E~OBATE~bHOCT~ ~1!1¢P C AEC~-
-TWiHOi:\ · TOI.fi<O~ ,l-1 CO 3HAKOM< llt\/H1 f0E3 HErO, 3A· KOlOPO~ CJ1EA)'El 
AECqT~~'iHbliii 110Pf1AOK, AfCRTV14ri.H171 _llC_PSlA.OK' 0fl.Q:.J:ti!Al4AET•CSI oYKBOii\ 
E, HEnOCPEACTREHHO 1A KOTOPO~ cnEtYFT UEnOE Y~Cno CO 1HAKOM 
l!1M1 oE3 Hff(l, · ·'i"' , .. 

32, 

3 2. 
•32,0 
0,32E2 

320,E•1 
l l ' ' -~" '1 q l' ., I~ H H A >l (' ~ ~J ('1 q C! ~ 1 '' 1\ F: 

-3 T 0 RAP V1 A H H: 3 P n l-1 C Vl 0 ~~ H 0 r 0 Vl T (I r 0 ~ E BE lll. F C T BE H H 0 r 0 'i Vl C II P 

n 0 Cfl F A 0 B A T E: n b H 0 C T b tl V1 ¢ P B v1 3 0 o P A l!< E II V1t-1 B E Ill E C T B E 1i H 0 r 0 4 V1 C 11 A tl E 
I\ 0 I! )!111 A H A 4 l-1 HAT b C 5'l C A f:: C ~ T li1 4 tt 0 ~ T 0 4 K V! , T , E , 1 HE 11 b 3 ~ 3 An V1 CAT b I' 

•'' I I"' t 2 3 ., •.• 'II 

2 , 3 n E P E M E H H bl E , 

I • 

nEFEMEHH~iE ~ ~~~Kf OnPEAEI!R~TCR VlM~HEM VI TV~nOM, VlMEHA nEPE-
MEHHbiX· A0tlltdtbl ni:ITb CV1HTAKC~~4.EQKV1· nPA3t111bt-lbi,MV1 HAEHTV1<!>V!KAT0PAMV!. ( r 
AOnytkAETCSl TPlt\ T-!AnA !)EPE;-'E!tiHbtX .. U.&/l!)IE•, AEii\CTBV1TEilbHbiE V1 CKA"' 
M~PHbiE. li1~FHA ~TVlX nE·PEr.-EHI1r,~X BBOAs:!TC~ C _n{).M_O,Ill.b.Kl O_nlttCAI'lV1~ TVlnA, 
COOTBFTcTPEHHO, INTEGER, REAL, SCALAR, 

nPII'IMEPbll 
INTEGER M,NJ 

REAL M11 
:: ( ' \ T '· • r ) • • l 

SCALAR X,YJ 
f - :'" ( I • "' ) k it 

nEPEYEHHNE C no~O~hKl OnVlCAH~~ T~nA MO*HO BB0Al-1Tb HA 11Kl&OM 
YPOBHF. ,.,POrPAMMf-1, OnV!CAHiHI Tt-1fiA, BK/ltOYFHHb~::S' <:0\/lOK<.,r ~~T1 CtAnY 
TOnhKO BHYTPl-1 3TOrO ~nOKA, 

1-1 E 0 n V1 C A H H h. IE P F P EMF ti H "' E PAC C ~·1 AT P ~ B A tOT C Sl C l-1 C T EM 0 ~ 1< A I( C K A Ml P-

I \ 

Hbit, 3TO 0CH0BHO~ T~n C;~MBOnbHhiX nEPEMEHHt,J)(, 'i1lr' ,,_ .. 



2.4 

I ) f I · 

.0. A H H hi F ~' 0 n F PAll~ 1o1 • 

~A ( C lAB !o.l. 
R 

nfPFMEHHNE ~3~KA ~EDUiE ~OrYT ~~Tb CR~3AHHMM~ ~ CBOfiOAH~
MIA: CB~ 3 AHHO~ nEPEMEHHO~ HA 3 ~B•FTC~ nFPEMFHHAq; KOTOPO~ nP~CBO• 
FHO :KA!<OE-J1o~&O •3HALfEH~E: nPIA Rhi41ACITFHlHIX CB~3A~li-~ hEPt:Mf'I-IWA's:ll'' 
3AMEHRETCq EF 3HA4EH~EM. CR05f.O.H0~ nEPEMEHKO~ HA3M8AETCs:l nEPE
MfHI·*A~: KO"lOP'ODI HE 'nPWCROfHC 3HA4FHt.1S!. CPOF>OLIHAS! nF.PEMFHHA~ 
0~03HA~AFT CAMY fE~" lA nPIACYTClRYFT R PE3YnbT~PY~WFM RNPA*FH~~: 
~hi J:l 0 A V1 M 0 M C ~ C T E M 0 1;\ , 

C B s:l 3 A ·H H Y 10 n E P• E Mi= H H Y 10. MOW H 0 C It F n A T h r B 0 n 0 It .. 0 ~ ; R 0 r n 0 11 b 3 0 8 A 8 .. 
IIIIACb Ont.1CAHV1f'M 'Cl1!AR (T'1, 4.4.~>. 

3AME"'AH~E~ 

M A T P 1!1 4 H hi F n E P F M E H H hi E P A C C " A T P 1!1 B A 10 T C S! B r 11 A B F 5 , B E K: 1' 0 l>li bt·E ' 
nEPEMEHH~E • B rnARE 6. 

; ' 

'' 
~· - . 

!. SAPFSEPI~POBAHHME nF.PF.MF.HHbtE. 

cnE~Y~hliAE nEPFMfHHWE B q3~KF ~E~U~E tAME~T nOcTnqHH~E 3HA-
4EHJAS!: 1(0T0Ph!F nPOrPAMM[IlCT HE MC111FT 1113MFH!ATb nPnCTO r~PEA'C'T8'f\M~ 1 
PXO.D.IIOrO ~:'-lbiKA: 

I 

E 

T 

3AMEI.fAH~A. 

.. MH~MP.~ E.ll~!l~lrl\.. A·C'U:.A-11 .cT.Enft-lb nFPEMe=H-
Hni71 I 
ABTOM~T~4FCKM ]AMFHpETCP HA COOTBFTCTny
~WY~ KOM~~HAUVIO I 
1!1 ... , : 

~OCHOBAH~E HATYPAAhH~X nOrAPt.1eMOB: 

""3APE3EPB!11·PflRAHt101f !.1M~ ¢1Ar:+lfA "TEPMtAHAn" 
nP~ PASOTE R ~HTFPAKT~RHOM PEW~ME. 

' J 

(1) 8 OnEPATOPAX IH1KnA, nP01.13REAFHI!1~: CY'MM~P0BAIH1q nOnycKAETCR 
lt1Cn0Ah~OfiAH~F' 1APE:H'P8tAPOB•.HH0i71 nEPEMFHHOi71 I B KAI.IFCTBE nEPE
M E H IW i71 U!.A K A A < C M : 2 , 11 : 1 ) • 

. i ,'. ) !. 

(2~ <~TO 3AME4AHIAE 0TH0Cit1TCR I( AFPC1Ait1 Clt1CTE~~ OT 1S MAPTA 1981 
rOD.~>. 1' 

R CI.ACTFMY RCTPOEHhl cnF.llY~•IAE COOTHOWFHIAR 
• f 

E••<I•PI/2)•1 

E••<I•PD••1 

E • • n • 1·•1' 112, • •1 

1.4 MACC~Bbl. 

P q 3 h.! k' F R E D U C E P A :'-1 P FIll F H H M A C C lA R l-1 n P 0 ll1 3 R 0 t1 !-> H 0 i71 P 11. 3M E 0 H 0 C T 1t1 , 

MACCV!Rt,l ,tlOilwHi-:' t;b!Tb 0'11AC'AHt-,1 C 10'-lO!tJ!-.'-0 Onlt1CAHAq ARRiY: HAnP~A-



2.5 

MEP: 

llAHHhiE ~ OnEPAU~IV1. 

()flEPAU.IAVl, 

C3AECb J ~ nEPEMEHHAR ~EnOrO T~nA>, 

9 

!MhAE:KCbi MACC~R08 f1PQfl,trtAill1' 3H•A4•&HH1 OT 0· A0' ¥KA3'AtUiOrO· 11PV1 
OnV1CAHI1~ 3HA-•Hit-fV1.q •• · OF.PA~As:tCb , K •3f1E•>1EtiTY MACCV18A,, 1 l~J~~IBAKH 
VIAE H T ~*'AKA T·O~ MAC C ~B.A V1• KDH•K pre HlbiE •3 HA i.E HV1 A- V1HAE.K..COB, H1AOPttME P :· 

A C 2 ) , B ( 0; Q•,~• C ( 1 ) 

8 C E M 3 11 P1 F H T A M "' A C ec~ B A R M 0 ~ 1&11 j~pO n .1 C A H r1 5l n P VI C A A V1 B A E T C ~ n E P ~ 
BOHA4A11bHOE 3HA4EHV1E 0, 

··· 1 I I' 19:-. 

2,5 OnEPAU~H1, 
'1 I -: ' 

8 C E 0 '1 E P A chH1 !j q 3 hi K E R E 0 U C E 0 n P E A E t1 ~ Kl T Ol K A K * Y H K L1 ',1 V1 , n 0 -
3 T 0 MY 8 A A H H 0 M P Y K 0 B 0 ACT 8 E 0 E> A <&TM:I 1T E PM V1 H A P A 8 H 0 n P A 8 H bl, 3 AM E "":> 

T!AM, 4f0 AHri1V1~CKV1~ TEPMV1~ "OPERATOR" M~ nEPER0AV111V1 KAK "CV1M-
B 0 11 0 n E P A lJ V1 ·~ " , 3 " P E 3 E P ~ ,1 P 0 B A B P Y,il C ~ f C 11 0 B 0 " 0 n E P A T 0 P " A 11S1 fl E ..,. 

PEBOAA TEPM~HA "~TATEM~~T". 
l I ·x I q 1 i ~ T r 

Of1EPA'H1V1- B 5l3btKE R'EOU'CE· OfliP',E.I.H!I1~'<lT•C~ V1"1EHEM VI Tl-1f10M, B 
R1b1KE CYi1JFC fBYKlf OflF.PAU!H1 A~YX <T;:\1n.<)!S': i11H*V1KCHbiE V1 nPE*111KCHbiE, 

' ' \> 

( r 1 1 ') :j ~~ 

C V1 M B 0 Ill-1 ~ H.~ K C H bl X 0 n E P AU~ ~ P A C n C 11 0 * E H hi M E *A Y A P r Y M E H T A -
M L-1 , HAn P w~ F P : r ·l ll 1 • • 

X :• Y A-'ND W MEM8EA 2 

t< C ~ C T E ~IF: V1 M t: Vl T C s:l C !1 E A Y ~'hulH 8 C T P 0 E H H bll: 0 n EPA U L-1l-1 : 

< 111 H ~14 t<.:O H A q r!)fl t P.~m ftt>:~:<:: ., 
. C· OR C ANO t NCT· rC ·M!M81ER t •' "t NEQ C 
> • c > c < • t < : • c_ .,. , t • t 1 t • • 

1 (:' 

< () i I F P A l.l ~~ :~ n P i-1, C 8 A L1 A A H V1 q > 

• t .E-Q ~ N,E!Q- t )a t .> [ ·<• t < 
' \!! 1 l 

<"P~_¢METV1·YEC,K.i\5l onEPAIH15l> :·:c • t 11111 [ • C I C ** 
• I 

<CI!1MB011hHAS1 'D!IEPA.iL11151>· :::-



2.5 

U1 V. H C T 8 A ) , 

IU H H hi F lA 0 n F P 11111/111'1 • 
Of'IFPAIHH1. 

11'1 

' ( 

A/HI CORMEIC•l'WM'(}CfH C1 nPOME\tU'T04Hio.IM R3hiKOM, li'ICMOI'!b~YFMMM C'MC• 
TFMOA REI>UCE .;. KAIIIAOMy CnFt!t..1A.I1bi-IOMy 3HAKY 11'1~41-!AKCHfl" OnEPAUii'IIA 
cono:cTARMIFl'rR. 8Y'Kli!HH0""Uii'lll!PO!~O" ~llEHTii'l.li'IKATOP,A l-1t.1E~HO: 

•• 
• 
>• 

) 

<• 

< 

• 
.. 

• 
I 

•• 

( ~) I •S'l'T·Q . 

~OUAL 

G~Q 

GREATERP 

L'Q 
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CA 3TO~ Cf11ACI<F OnEPAIJii'lli'l PArnOI10111EHhr ~ fl'OPRilKE' RO,PAClA'Ht.+~ 'ClAP
IIi~ H C T A A) • 

R TFKCTF nPOrPAMMN, HAni/ICAHHO" HA·~3~KF WED~C!, ~Tii'l li'IAE~-
T li'lr111i'1 K A TO Plh: · -M'OrJy T:: 'ynOI'f!Pl=R 11SilTb'C ~ RMF c·TO• COOT'~ E T r. T IWif'IUII'I X cnEU'A-
1111hHhiX Hf'A~ORI 111' H'A~O'Pcn .1 ' ' " ' -

PACCMATPii'IRAFM~E OnFPAUiill/l n>EAn011ArA~Tc~ ARYXMFCTHMMII'I 1*1 , 
3A liiCKI1~~FHt..1F~ OnFPAtili'lll'l N~T; COTOPAq RBI1RETCR OllHONECTHO", A 
T A K l!l F 0 n F: P A ll111 ~ + 1r1 * ~ A R 11 SH0 1il11 XC q M H 0 r 0 M F C T H lo.l M lA , I( P 0 ME T 0 r 0 ; 
0 n F P A 11 ~ 1-1 - 11'1 I M 0 r Y T Ill r n 0 m., 3 0 B A ·r h C sr K A K B ll 8 Y l( MEr. T H 0" : T A K lA R 
OnHOt-IECTHO;I-1 RAPVI~HTAX. nl(),:.l\~ !lPYri\SI OnEPAU~~ nPt.A DA1r,OPF R!)IPA

l!IFHIAP PACCMATP~lN~'ftSI tr'IAI( .l1'BYXMrC'THAQ,! nPvtlfF"'t nnP<Uf'lK 81,lnOI1HF.• 
Hj,1q HFCKOI1bKv1X nAIAHAKo8i-IIX C11El\)'10111!<1X noAPSI.l\ tlPYr :H llPYrOM onE

p A U V1 " - r. 11 F B>A IH Ar1'P A 'B ()::, lH AnP 1t1IM f1 P ',, F ;.., ~A 'M F H ~ E A 1 s· 1 C lA H T F P, P F T 1o1 P Y E T C S1 
lr'AK CA/R)/C, ~~ ~Torn nP~R~I1A ~~FIOTCQ TPV~ IACK11~4FHt.ASI: A AMFHHO: 

I'OPqJl.QK llF11!CTBii'lq 'f"l'OAlPSfVt 1 P'AC'I"H:·nO'wFHH.,rX OnF=PAUIA" **: :: 1t1 • 
- C n P A R II H A II E q 0 , T A K , B hiP A W F H V1 F A * * R * * C VI H T E P n P F T '' P Y E T C q K A K 
A**<P•*C), A i1PIIICRAir18AHIAt: r.::R::c- lr'AK .~:=CR::C). 

ll~SI YKA3AHIASI nQPRAKA RMI'1011HEHVISI OnEPAUVI~ t.1QrYT ~PVIMEHSITbC~ 
CKO~Kvt, nPIA OTrYTClB,~VI crn~OK ~TOT nOPq/lOK OnPFJlF/lnETCq CTAP-

----------* T,f, OnFPAt'"H~~·h~ HAt1 n.81M<1 l"i"JFPAHJlAMvt 



2.5 .a,AHHIIE li1 OflEPAili1v1. 1 1 

OllFP/\UIAV., 

lU V1 H C T 110 '-' 011 F P A tH1 i:\ . R C 0 0 T RET C T B_ vh1 C P A i E E II P ~1 R E /1 E H HUM t-1 r. n \11 C K AM~ 

~· .? I ! ') ' ? (\ ') ,;>n..,IJ 

C~MBO~N nPE$~KCH~X OnEPAU~~ PACnOnA~A~TC~ nEPEA CBO~M~ APrY-
MFHTAMt.1, ·APrY\MEIHT--t! nPE~t.1KC·HO-~ On.EP·AUrH1 3AAAIOTC~ B B~AE 3AK/IIO• 1 < 

Y t= H H 0 r 0 B C K 0 n K Ill C n Ill C K A 3 r1 E: ~1 E tH 0 B , 0 T A E ItS\- E M bl X A P Y r 0 T A P Y r A 3 A ... 
n >1 T 0 ~ , k A K I I P V1 0 ~ H l.f H 0 !:1 ~~ A T f M A T vi'~ E C K 0 ~ 3 MH1 C 111 d> Y H K U ~ ~ , 

HAnP~MEPI 
:: ( (\ \ I - ) ., . 

cos<u> ., ( ( \ ; : ) 

- ( J C1 ) " I ,. 

f C !H1 0 n E P A lHHl 0 A H 0 M E C T H A ~ , T 0 F E A P r Y M E H T ~~ ~H1- HeEl 3>~ 1110 4 A T b 
B (. K 0 ~ K V1 , H A I I P VI t-' E' P , R 1-i P A 'I!< E H 1A 5l 8 111 A A 

COSY ~ t•r• ') "!~ 

cos <Y> 

~KBIABA/1EHTH~I 111 noE,aCTAP!lq~T OAHY v1 T) .)!(E OnEP'AU~I<l B3~HHI K!OC~ .. 
H Y C A 0 T A P r Y M E H T A Y , T A K 1!1 E 0 A H 0 M E C T H bl E n P E ~ lfll( C H bl E 0 n E P A t.L ~ 1!1 
V1MFI<'~l t;O!l<Ffi H~ICOKOE CT APIUI!IHC fRO<, L.l~M 11106As:t ill3 I!I,Hci)V1KCHbiX OOF-PA'"' 
lll/11:1, F1 1r1CX011HOM TF.KCT.E nPOrP:AMNbl i11H4>'111~CHbiE tOnEP<AU~H1 MO\IIHO' 3An~· 
C!->tB.ATb TAK)I(F. tA R nPFct>l-1KCHOCI ct>OPME, Ot.HAKO HA nEL4ATb TAK~E OnE .. 
PAU~~ BCErAA RbiAAI<'TCH S V1H¢1!1KCHO~ ¢0P~IE', 

K P 0 M F n E P E Y I.H !1 E H H bl X P A HE E 111 H ¢ tt; K f H bl X 0 n F. P AU Ill i'A, 8 C lA C.T E M.Y 
l:lCTPOFHb HEKOTOPt'F r,PE1>,HCHt-.tt: OllEPAill-1~- DF, SUB, NUM, DEN 1!1 

ct>YHKUvH-1, T,E,, CI~CTEME V13BFCTHhl t~MFHJ, 3TI!IX ¢yHKUV!I:I 1!1 HFKOTOPbiE 
vlX cg(11:iiCTRA, 3T~ flnEPAUh1 V d>Y1KU.v1l..1 PIICCMATPII!B~mTCH R Cf1E/\YI<li11VIX 
11 Y H K T A )( ~ T 0 r 0 n A P A r P A¢ A • _ , 1 ,, 1 · , t r: : , n . , 

;{ 

3, 8 C lPO£~Hbl~ ~)ftlt(UMM, 

R 31 l1 r--1 11 Y H td F r~ F P F 4 v1 C 11 F H t.! g C T P 0 E II H bl E ~ Y H K l.l 111 1!1 , Ill ME 10 UU1 E C q B 
8 E P Cl/11!1 C V1 C T EM bl 0 T 1 5 MAP T A. 1 9 ~ 1 r 0 A II , B F.> 011 E F P A H HIll X BE PC 1!1 Sl X 

1-!CTIWE:H.t> .T.U./lb,KO ·ct>YHKUV11!1 OOS, t.Q-(l, ·S.l<lf, 
! ' 

f\ C 111 C T F M Y t3 C T f) 0 E H t->1 C r1 E A Y f:' !U v1 E <I> Y H K t.llll!l 

l:OG, SQRT, 'ACOS, AC-OSH, cos;;· tjQSH, AS!Nt; 
, AlAN,AS:rNH, ATANH, S~1N•, 'fA .. ~ <!UNH,, TANH·, 

OH T F M F V1 3 B F C T H !:-.' vi M F H A :n V1 X ¢ Y H K U i 1 ~ 1-1 C 11 E A Y 10 W.ll! E Ill X C 8 0 tliC T B A 

1) LOG<E> • 1 
f'" ' > r·, 

LOG<1>: 0 

' y f1 = ( f ' ' ' 
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C f'"I'E PAIHH4. 

SORT<X)**I•X 

I) CR0~CT80 4ETHOCT~ 
KiAX <t>YHKLiiA~ - Aeos; 
A 11 Sl H 1: 4 F T H b' X : 

(.,lf .. ,~.~- ( ~ )') 
ACOSW; eos: A 11 ~ lf !! T 1+1:>1"~ T P Ill r 0 ~ 0 M E T P l~ 'ofF C -cosH 111 cqo~r.TRO HF~ETHOcT~ 

f 'II t 

!) · 3HA~EH~q TP~~OHOMETPIA4FCKIAX <t>YHKUIA~ R HY~F {~CiliA AAHH-Sl 
¢ Y HI< U iHI 8 ·H Y 11 e· 0 nP FA F 11 FHA> ' 

4) HEKOTOPME ~ACTHME CRO~CTBA ~T111X <t>YHKU~~ 

COSCPI/2) • 0 

SINCPI/2) • 1 
(' ' 

SINCPI) • 0 

COSfPI) • •1 

SIN(N*PI) • 0 

COSCN*PI) • <w1>••N 

!5) f1P0tA3~0JI.H'htF 3TV1X •¢¥HI<Ut..H~. 

3 A M F T lA M E tilE P A 3 : 4 T 0 ~ H A 4 t= H lA S1 B r. T P 0 F H H hi X <t> t H K 111-1 ~ n T H E T P 111 8 tA ... 
A 11 h H hi X 4 1.-1 C 11 0 R bl X A P r y M-E 1fT Q R C l' C T F M E H F lA 3 8 F C T H bl • 

flPOrPAMM!~CT MO)I{FT A01;AB 1-tH. IJ.AI1hHE~IIIt-1E nPAR·~I1A AI1SI nPEOoPA30-
RAH~~~ flht.:>AIIiEH•H~ 1 Bt<fll(l4AIO't'IAX ::TIA <t>YHKIJI/1111; flOMOttl.l{l 11011CTAHOBOK <C. 
n, 4 •. 1>·.' 

I I ~ i I II 

4. OrEPAUI.HI DF. 

D~ " C~MBO~ OnfPAiliA~ DIA¢¢fPEHUIAP0RAH1.1q R 4ACTHhlX "P01A1BOAHWX 
CKA/1SlPHO~ ~YH(llH~ 0AH0~ ~IliA hECKO!lhK!AX n~PFMEHH~X. n~PB~' APrY
MEHT OnEDAtH1!A ""A\~<t>¢EPEHU·!APYE5'f'O'F CIKAM~PH01 E' R!-~P'.~IIIE~ItlF. OCTAI!bHhiF 
APrYMEHThl YK~~hlRA~T nFPFMF~~hlE 4111.~FPFHU~POBAH~o ~ "OP~AOK CO• 
nTRETCTBYI{Ihlf~ nP0~3BOnHn~: C~HTAKC~C O~EPAU~M n~••FPEHUIAPOB~
H!ri(lr 

D~ <<81-IPA)I(fH!~E> ~ <nEPFMFHHMn1:·<4>~Hin:n ·~11lA' nEPEMEHHA~>, ••• 1 <nE
PEMEHHA~>:<Y~cno 1.111~ nFPFMFHH~q>) 

< Y 1.1 C 110 'A 11 V1 ~ E P E M,e HlH'ASl >• '3'A 4 A~.T no P·SH\0 K1 ,:n P.0~·1,~0A·H'O !A : 01: Plf M F H-
H 0 ~ ; Y K A 31)18 A l()t!IE CA r\OP~A10 1(,; IJi 0 !Mit HO n·bl Tlh lhP!-i C B11) E H-0 1JE',.,()y ~'C1 11 F H H 0 F 
3HAYFHIAF. 

ECn!A nOPH40K AV1 •• FPFHU~P0BA~IA~ nO HFKOTOPO~ nFPFMFHHOA PABEH 
1 : TO FrO MO)I(HO HE n~rATh noc~F COOTRFTCTRY~~F~ nFP~MFHHO~. 

\' 

MP~MEPM 0~03HA~EH~MI 

DFCV:x> • D'f/DX 
2 2 

DF<Y:x:t> • 0 YIDX 
! 2 2 

I. ( 
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OolEPo\lll.1l~. 

DF<Y,X1,2,X2,X3,2> •D Y/0~ 0~ 0( 
1 2 3 

<I (I i t ~ :~ ' I C \.~ 

DFtA,~>' ·' · 
3. l,l () l r. '1 =!81 ' \ 

4*L ·• ·l•¥ ·*COS<!~X•Y> 

DF<A,X,2>1 
2 2 

! * (.4111! X ·" 3 '*· Y * S H4 0· • ~ * Y > > 
: 

D F ( A 
1 

X 
1 

2 , Y ) 1 • r ' : n T • : ' <; ! 

2 : T r. (1 { ' 1 r ; / n ·1 1 · l J · ., 1 ·• · l l "' • • 

"C21•Y >•<X•Y•COS(3*X*Y) • SIN<3•X•Y>> 
c n T ,, <: l <' n 

noM~OoHO .tHt.~42FPE·tWf1P011A·Hi-~E RHP.A:1<EHl-1~ , PACC~1ATP~BAE~Tcq· B n. 

4 • 2 . 

I I ., n 1 o, ,. ' <l ,. 

SUB • C~MBUn OflEPAU~V1 noKAnbHO~ nOACfAH08KV1 - 0AH0PA30BO~ 3A
~fHhi fiE.PilMEiHHHX ·>1 nOABiJP.AII(fiHv1~ R J\AHHCM RbiPAl+<F.HMiA, B OclJJ.EM Cfl)'"" 
LlAE Or1EPAllV151 I-1MFFT 8V1A: 

SUB < < c 11.,., co K no A c T A fi o f3 o ~ > I < 8 H P A II( E rl v 1:: > > 

HAnP~MEPI ; ;1 T '\ , ··, r 

SUB<X•X+1,Y•1,X**2+Y**2>1 :<<1 4 • tt~l •1 ~~ 1 -. 
(()4 ,(l)l,T')\;):; .• r. 

a T A f1 0 t\ C T A H (J H K A iJ. F 11 A E T C rl A Y fJ, n A 'I q P 0 ur E t' lr1 E < B bl P A l+< E H if1 ~ > 1 3 A T E M 3 A -
MF.IHlET t<AW/.\)''Kl nFP[MEHHY"~~ BCTPE4AIOiriYKl( ~ B CrH1CKF nOP.CT:A'tiO:B:OK< Mi1l ·q 

H A K o HE u I Y n Po 111 A r r P F 3 Y ,, h T A r I r , F. • ~ ~ 1 orE no 11 y 4 111M : 0 ,. : ( 1 ,, 1 , 1 

( ' l ' 

<:•).,•,r -· c•l r• 
60nFE no~POf,HO fl0tlCTAHOH01 PACC"-1AfPII1f3HKlTCSl B n, 4,1. 

; < r + > :1 1 l ' r , _ • r ,' 
c c ) ~ • < ( x ) ;1 r , r > ~ > J • ( • + , 1 l , 1 1 .. · 

6, onEPAU~IA NUM 11 DEN, 

('t ',- 0 ,.;, 

on F P A, HH1 N u M V1 o EN B ,., .LI F. 1 q KJ T I coo r BET c r BE H H o 1 Y "' c n lATE n b V1 
3HAM.HIAH:Ilb h.UPArKFfi<v15l .•. rlAilPvH1F.PI _OI:N<l4·1'f*'*l!) IAMt·FT 3-HAL(EH~E 

Y*11r2, -A NU,MOUY*•2> V1Mflf.T 3HA46HIA::' lC, 

\ ' 1 I, 
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'1~ BIUAEMIU HO"~IX nPE•II~ICCHhiX OnEPAUio1lll <•YHKU~IU, : '1 

( ..... l I> l • 
1 • ' 

nPOrPAMM~cT MOwET PABOTATk HF TOnhK~ CO BCTPOFH~~~~ 8 C~CTE~ 
My nPE4>1.1KCHbiMII1 OnEPAUi11~MJA lA ¢''1-4KUV1~MtA: HO Vl C RBFAFHHhiM~ 1o1M CA-

~no~. !.HlEHA 3H1X HEi113RECTHfiX Ci11CTFME nPE411AKr.Ha..tX OMEPAU<WD!• M) 1 

¢ Y H K lH1 ~ A 0 n W H bl 5 bl T b 0 n lrH A H •1 n 0 C P F D. C T B 0 M 0 n V1 C A IH1 ~ 0 Ill RAT 0 R l 
TEPMV!H "OnfPATOP" 3AFCh CflFIIYFT ROcnPI-1HIAMA<T"'b· ·s• 3lHA~F'HI-1r~ '"CiH1-' ' .. 
BOll~ Of.QjHAi.jAJ()illl-1~ onEPAU~110 11 H11nP!AMFP: 

OPERATOR F: TtU ( • ' ) i 

>1MEHA RCTPOEHHhl)( nPf¢~t~K01hiX OnEPAllvN:~1 'Ci.jiA'1"AlJOT'C~ YW'F cmol?'.o,'p•..) ' 1 

11EHHH~It' U~K OPERATOR 7 HAnPv 1 MFP : 

OPERATOR SINI 
***SIN ALREADY DE,INEn AS OPERATOR 

< < r •. ! ( .._ \ " . . ) ( ~ . ' 
AqTOMJT~4FCKI-1 onPFAE11qFTC~ KAK OPFRATOR ~M~ KAwAO~ nPOUE

AYPM~ A TAi(WE !.1ME'HA 4>YHKI1111~ B 11FRO!:\ 41\CT~ nOnCTAHO~KIA R nPABMfiF 
LF! T: 

nOCI1F OMPF4EIIFHV1~ tAMFH~ ¢)HKUV!IA KI\K OPERATOR "POrPAMMJACT 
MOwFT 111(nOI1h30BATb B CAOF~ rPOrPAMMF BhiPAWFHMq: 0~03HA~A~hli11F 
~OCTATOi.jHO "X!.iTP~F" ~YHKU~O~~nhHYP ~~Rl-10~MOCT~ ~ MO~FT ~P~CBA
~B~Th ~T~M B~PAWFH~~~ ~HA~FH~~: 

OAHY ~ T~ W~ •YHKII~IO ~O~HO V1CnO~t-.~0BATb C PA3~1-14HhiM Lj~CnOM 
APrYMFHTOR, BK~~4Aq 0, 

nP~MEPI 

OPERATOR F, TG; CTGI 

G1 I• FCF<CTGCX)): FC>>J 
ai i• FCFCCTG<X>>7 F<i> 

T ft (,pI ) ' t • · 0 I 
Tft<PI> •• 0 

CTGOO 1• 1/TGCUI 
CTGCX> I• 1/TOOO 

11 I• G1 + CTG(N+1)J 
11 i• CTG<H+1) + ~(FC~/TG~X));Jc>i 

2:6 "4PA: 

J' 

~ • , ' ! - \ ' I - ' ) 

. ' 

A nPOUFCCF 1'BhiLjV1c<n€"WS!\11' )(C.... C·XFMY B n. 1·,1) BMPAWFH~E MPE-
OFIPA3YfTC~ OHTEMOI.I! 80 R.ltYTPE-IHIOIO KAHO'Ht-1i.jFCKIYI<Y ·~CJIP.Mlv: KOTOP.Aqo 
~MFFT ~A~n O~~FrO C nEPBOHALj~f'lhHO~ •oP~O~ B~PA~FHI-1~. OTHOCV1-
TF/IbHO ~TOrO r1PEO~PA30RAHJ..1Q Clo1~R0/1hl RCF)( OnEPAIL!A~ R rV!CTEMF .o.F
f1qTC~ HA ARE rPYnnY, 

C~MROn~ OMEPAU!AI.I! nEPBO~ rPY•ln~ ~BHO B KAH0H~4FCK0~ •OPMF YWE 
Hf rP~CYTfTPY~T: T.K, n~~ 1~F~0 CRF~EHhl nn ~3RECT~~M C!ACTEMF 
nPAB!IlnAM COOTBETCTB~~ K 4Pvr~·1. "KAHOH!114FCK~M" C~MPOnAM (3TO, 
HAnP~~FD, "+ " , " -" , " • " > , .1111 F'l :) n Po c To B "' '1 0111-1 E '1 "' c JA c T EM o ~ c H ·' n-
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P lA M E P , f\ C fl Y Y P. f 0 f' F P A 1 I V1 vi 0 E_ T n Y A E T 8 I, I 4 V1 C fl E H C 0 0 1 8 t:: T C T R Y 1(1 !IHH~ 
DETFPMIH~HT), 

C Vi M B 0 nbl 0 n E P A lH1 Iii B T 0 P 0 C\ r P Y 11 nhl 11 P v1 C y T C T R y I() T Fl K A H 0 H 1111.4 E C K 0 ~ 
¢0PM.f. RB<t10, ·HV1l<·AKV1X' ·llPABI\11/1 CO,O·TBETC•TBIA~' .£\/1fl• a'Tl'IX Cl-tMS'OvlOB OflE-
PAU~ 01t1C.TE1ME· HF 3:AM~HO, 8t>lfl0-flHtA•Tb 111X 01Cl!EMA JOlliE ••H-E ~O)!(E.T·" ,· 
C!(lAA 01TrH0CV1TCSl,• HAn•PIAMF.P, -OnEPAtJ;Ii11f B35tT"'Sl KOCvtHYCA,· EC/1'M llPO.r·• 
PAMM!r1CT tf.f, ··3AAAF!Tt .ti~A·KAI(II1'X ,r1PAB1r111, 8b1PAMA1<lhlvtX llCOCWH)iC ·4.f·E4)£3. ,a,PY~ 
rillE (j)IHKIHH1• (HAOPV1M€Pr, t..tEP'E'3 ~KCilOHHHlbt'),''B' KAHOH~tCKO~ ci:JOPfiiE 
01Mfl.Ofl;' oos oYAf!T nP~.{)tTcT.BOeA•Tb ·5li3JiO ~ cocTAeE •JocrAT04HOrO" 
BbtPA-ME:·ttJA5t TrvHlA, ·co-s x,. TA*-~AE .·~ocTA.l'0·1·P1txt:" RbtPA~EHV11f HA3btBAIO'ftsr 
11 Sl A P A M V1 " , A B bl P P 'II< E H il1 51 , K 0 T u P !>I E n P Ill B 0 A q T K Sl A P A M . (r "f , E , , ' R n .P 0 ~ 
U E C C E Y r P 0 WE H ~ Sl rl P E 0 F.- P A 1 Y \() l Ul 8 SlAP A ) ... 5I A F PH bl M lA ~ 0 PM AM V1 , 5l A P A 
8 nAM~T~ XPAHHTC~ KAK nFPEMFHHNE. 

nPio1MEPhi z 
A 
OOS ·~lU'O 

I I • ~ I:OG . ( s J N. ;t)() ) 

-~A E-P Hbl E ¢,0:•P Ml·l, r t1 () : 

A*B 
<A+B>**4 

-Y>H HEf. 

• f' ~.II > <J fl (j I 

l ') I ' ( c; 

. r • 11 ·1 ·• l\ o 1 • R ~ ' f.< 1f', ..., • ~ r 
An~ TUrO, 4TO~~ ~3~FH~Th RHYTPFHH~~ (KAH0HV1YECKV1~) nOP~AOK 

CnEAOBAH~~ HAEP, cnEAYET BOCnOnb30BAl~CR KOMAHAO~ KORO!R, 
, I 

KOROIA '<~APO 1>, ... ,<RAPO K>i 

c~APO 1> H~ BYAET i11METh 8~CWI!1~ noP~AfK B KAKO~,nV1&0 BHYTPEHHE~ 
¢0PI-1f. rtOCt!EAYkiii.\~E OF,PI\l;.(F.rll1:.l !( I(OROE R AHHYnit1PYIOT !1Kl50E rlPE'Aw ,. 

lliECTBYKltoEF, 

~ •• ;. * <" - • + ~ 

• I 

( ( \ • , I '" . - , , * ~ * .;. ) \ v • - ,- * • , 

( '") !j.l(\f)*"'''·**' ... ('••'\ 
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B t-,1 P A Ill F H iii s:l : 

1-Z..,K Rl!ltVeE1 ()1\PFOELiETCI TAK: VTO 0\EPATOr>.., .(UTATE• 
ME~.IT.S''): KA'K i-1 ·BMP~WFHIVt'St: i-tMEIO'T 3HA4EHiHI· <"FI01RPAt;•AinT 3HA'4E-
fHHI"-). ECIHA• 1(.0+1'AHAA• ni>EA~TABI'Is:IFT COflOQ ·BMPAIIIEHIAE 1>1·f1M Ont=PA:TOP 
(KOHF'4HO:: Ol(l~HI.f~S·AinllliA·Er,:r OrPAHit141AT.F11~M~.t): TO 0TBFT'OM C~>iCTf!Mbf HA 
~TY KOMAHAY • fiii"AFT Abi41AC.r1P.H'HOE FlO 3HA4EHi11F 3-TOrn ShiPA~~tEH~q 'M'I11A 
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1: 4M~I10~hlf B~PA*fMM.: 
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OHI-1 COCTO~T 111~ CV1HTAKCV14ECI:t~ .D.OnYcT~~bll( KOMnV1HAilio1,, UEI1hiX Lolli~ 
AF~CTRIATFI'I!-.HHX nFPE'-'EHHt,tl(: ~HAKOB APt.i•;ME.T.:.14.E.r.KtAX OnEP~IHf~''l-1 • 
C K'Jr,OK 11 11PV~fJIAi..,AI(lT 4L-1CI10Rh!F ~~~~4FH!A~ •· 

M'MM!P1 ~ 
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~TO 41ACIIO~WE R~PAIIiEHL-1~, 

~F~CTR~TFI'I~Horo TV1nA, 
FC/HI J , K - nEPEMEHHHE UFI!OrO 11111111 

2. CKAtt,.PHhiE (Aifrt:~;PA1o1~ECK~E> 8hiPA*EHMtt, 

C K A II Sl P t-1 1-t E A "I PAIllE H lA q C 0 C TC' q T lA ' C K A /H~ PH hi X n F.~ E ~ E H H hi X , !A~ E H 
.YHKU~~ lA CfAMBOI!OB nPF.!AKCHMX OnEPAUIA~: KPVr/'I~X ~KO~nK !A C~MBO
I'IOR AP~A.MET!A4Et':KV!X OflEPAI11A~ lA nOtl41.1HSliOTCSI 0~1-t~l~hl~ nP11BV1IIAM CKA
IISIPtiOC! Al'frFF;Phl. 

MPHMEPhll 

X 

X**3 " 2*Y/(2;Z**! P ~FCX,l)) 

(P**2 • M••2>~*(112>•(0G ~Y/M) 

8F1~F .D.AI'IFF B HACTO~~FM Py~IIR04CT~F nOA <R~PA11iEHV1rM> nOH~MA-
FTcq ~MFHHO CKA11qPHOE RWPAIIifH~f. FCI'IIA KOHTEKCT HE TPE~YET 41AC-
l1 0 R 0 r 0 t~ !1 11 /10 r IIY F C K 0 r 0 3 H A 1.1 f li ..1 q • 
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R 1'-1 P A il< F H it1 $1 , 

3 , & Y 11 E 8 C_l( M E 8 bl P A* 'E H ~ Sl , 

5Y!1ERP'V1F: BtliPA\iiEH~l-1 -3TO B~iPA)J(FH~Hl, nP~1HVlMAIO!Lli11F 3HJI.~EH~H! i11C"' 
TV1HHOCTV1. R q3~1KF REDUCE 3APE3FPP.~1PC BAHH~E C/1080 N.{t. COOT .. 
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BETCTBYET ]hA~FH~Kl "TRUE". R HEKUTCPOM CM~C!1E BCE B~PA!KEHV1~ 
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P A T 0 RA X VI On 1: P A HJ P A X ll V1l<:.f1 A • ' ' 
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(1) .B flO.Cf16A0;RATE!1bHOCTM Bb1PA)l<EHV1~'1 C06M1.HEHHhtX AND COR·) nt->0,., 
f:H P K A r P 0 ~ 1 B 0 tll-11 C 5l C t1 Hi A H A rl P A B () , F. C 11 V1 n E P B ht ~ Y II E H • F A L S E. 

( T R lJ E > , T 0 B bl 4 V1 C 11 E H V1 E A bt P A )I( E H \115! n P E K P A U1 A E T C 5I , 

CZ) ,.l+IAYf:H~tf. 'I Nil" 

A I• , 5; l . ' 1 ~ ,·\ f , ) t' .• I 

A •• 15 

8 l-» ao: 
B •• ao 

A<BJ 
T 

A>B1 

NOT A<B; 
!(, '' ,\ c il 

NOT A>B; 

A<B OR A>BI 
T 

j lil !I i q 

A<B AND A>BJ 

4, PABEHCTBII. 

A A II E F B HAC T 0 ~ tJJ F fvi P Y K 0 B n A C I f' F r-1 ~· t, Y A EM H A 3 bl HAT b P A 8 E H C T BAM 1.1 

B bl P P. >t< F H 1t1 q C f1 E /\ Y I<''-" F r 0 R lA p A : 
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< B W>A'\11 E Hl!,1 1: >l-<"S t-.l PA Ill t! H 111 E > I 

!. ~~~~enWHME SHA~EWM~ IWPA~!HM~ B RJ~K! R!~~CI. 

BhiiH1C 11 F H lA f 3 H A 4 E 11 ~Hl ~biPAwt: ii!ASI R Sl '"'K E REDUCP nPOIA JBO.II.IIfT C~ 
CI1~AY~WfAM O~PA30M. EC/1~ ~TO 41ACI10BOF IAI11A ~YilfBCKOE B~PA\IIEH!AE, 
TO Clt1CTFMA B~.fn011HlH API-1¢MFH' 11FCKII1F 11111111 110r!A4t=C'K1-4E OnEPAIHH1 HAl\ 
CQOTRETCTBY~Wit1MIA onFpA~AAM~ PE~YI1bTATO~ ~R11~ETCR, CO
OCTBETCTREHHO, \.f1ACI10ROF '!A'tiiA F>l'11F.RCKOF :lHA4FH!.A'E. 

~hl\.f!ACI1FHiotE 3HA~F.H!Aq Al1rfF-J'.AIAI.f'ECKOrO <CKA11qPHOrl:)) RbiPAWEH!Afl 
cocro111T B YnPOt1tEti1!11A, Rbtn011HPit.H1 sr.rPOFH-HMx nPF<tJt.1KCH~rx OnFPAU!Af:ll' 
lA R hi n 0 11 H F H VIlA n 0 A C T A H 0 B 0 K 111 n P lit C R A VI R A H lA Ill • 

,_, i 

ARTOMAT!t'!iFCKOE; T,E: nPOBOJ.I"MOF CAMO~ C!ACTF.MO~ >YnPOIIIEHII!F Bbl
PA1i!EH1!151 RKf1~4AFT PACKP..,!TtH O'f 1 F.0K~ nPitlBF.O.FHIAE nOArlf)HhlX, Yn0PSI
Jl01~FHLH 4/lFHOR BhiPA)IIEHtAR: nPVIFF4EH!Af K O"llt"fi~Y ~HAM:~HIITFIHO. ECI11A 
np~ nPOPF/\FHVIVI YnPO~FH!t1Q Clt1ClfMA RCTPF4AFT AE~CTB~T~11hHOE ~MC-
110: OHA nPF.a.CTt<B11RET ErO B B~.llf OTHOIIIF=HIAP 4RYlC UFI1~1X 41AC·f!·ll·::uft'E'- ., 
4ATA~ nP!I' ~TOM C00TRETCTBY~·h1FF rOOF,Il1 EHV!F. nPnrPAMM"'CT M0)11FT 
0CYII.LFCTA11S'CT~ > I-4~TOPblr.l KOHTI=0/1.h HAA nPOUFCCOM Yn?Oh•FH~st - CM. 
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t t I 

nOa R~n0!1HFHMEM BCTPOFHHhX nPE¢!AKCHNX OnFPAU"'~ nOH~MAETC~ 
RNn011HFHII'F OnE~AU\.1~ D~; ~~M7 O!N: SUB7 A TAI\11( MP~~FHEH~F ~3- l 1 

R E C T H hi X CVl C T F. M F r R 0 1t1 C T R 0 C T A 11 t, H hi X R C T P 0 E H H hi X 0 n E P A !1!.1 ~ 
(eOs; LOG: SIN ~ T,4.):· r , . 

. t :: : 

n P M ~ ~ tn 0 11 H E H II' lA n 0 A C T A H 0 B 0 K B htn 0 11 H ~ I() T r H 3 A D. A H H 1-1 E n 0 A C T A H 0 A K LA 

A Ml n F P P 1 f· H H f. I X V1 n 0 A R bl P A lll f H V1 ~ • lr1 : H A K 0 ~~ F U , n P :1 B f..tn 011 H F H ~H1 fl ~ c-..: 
RA!ABAH!tl~ ACE CfHI~AHH ... tE nEPEMFHH!.IF II' ~AFPI-lhtF' &OPM~o•: KOTO'Ph!M 
n P lA C B 0 F H f., I ~ H A 'H H lrHI : 3 A M E H ~II' T C' s:! lA X ~ H A 4 F H VI 9. M lA , 

3HA4EHII'FM Al1rEF.P-IA4FCKOrn ~NPA*EHIA~ qRI1~FTCst A~rFF.PAII'4FCKOF 
RNPA)IIEHIAF <B 4ACTHOM C11Y4AF ~TO ~HA4FHV1E ~OMFT ShtTh WtACnOM). . . 

'I 

! ,'! Oni!PATOPbl. 

< ' 
OnEPATOP -~TO HEKOTOPAR A0nYCTV1MA~ K0MntA 1tAU1Ast 3APE3FPR~t1Prl-

B A H H H X C 11 0 A lA R hi P 1\ \II E fl 1<1 ~ • 

K OCHOBHNM nnFPATOP~M R~~KA REnUCE OTHOcqTcq 
OnEPATOP nP~ACRAIAAAH~R 
YC/10BHNF nnFPATOPN 
OnFPATOP~ UIAK/1A 
OnFPATOP CYMM~POBAH~~ 
OnFPATOP nPOM1BFAFH~~ 
~1101< 

rPvnnos~~ onFPATop 
OnEPATOP GO TO 
OnEPATOP RETURN 
OnFPATOP ~RTTF. 

BCE ~Til' Onf:'PAT0P~· PACCM.~TP•RAtflTCq 8 HACTO~I!IE,, r/l.~BF. KPOMF 

<: 

> 
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OnFPATOP nP~ACBAV1B~HIA~. 

3l!AX OnEP.lllOPOR H:Tt: H.E. HEKOTOPHE, 1Hn'OI1b3YFMtl!E B OCHOBHOM BO 
BHYTPEHH~M ~3HKF • 
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cOnFPA.lOP. •nPV1C-HAI.18AHVI~> 
<BhlPA*EH~F 111(1111 OnFPATOP> 

• 1-1" tt ,.\ t 1 1 

n P 14-M-e-Pt>l.:, , r A ( ~ ) 

t " 'A 1. 1: .. &+ 0 

GlaTAYLOR(E**X~X,0,4) 
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-, ·,",Kt.,OA-~t•s..,r10rPROOUC.t I 
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r .. , ' 
•• f .~ 

' ~ 1\ 
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r a 

OnEPATOP riPIACBAIABAHIA~ B~nonH~ETC~ C!1EAY~WVIM O&PA30M 1 CIACTE~ 
M A B bl 4 111 r. 11 s:1 E T 3 H A 4 F H 111 E- ( C M • n , 3 • 1 , 5 > < 8 bl P A )!I f H 111 51 1.-111 VI 0 n E P A: T O'P~ > · 
111 nPIACBA~BAET ErO <nFPFMEHHn~ ~11111 ~AEPHO~ ~OPME>. 

3Hil4FHVIE"1 onEPATOPA flPlHHAV18.ll.rl111q ~PMIETC~ nPIACBAIABAEMOE .3~:•' 
YFHIAf. 

: ( • f' P :. ~ r -':. 

<nEPEMEHHAR> :: <nEPEME~HA~> := ,,, := cnEPEMFHHAq> := 
<OnEPATOP> 

B 3TOM C11Y4A.f 
PATOPA>, 

nP~MEP, 

A I• X••21 
2 

A •• X 

8 •• Y••2i 
2 

B I• y 

e I• ·A =~ ;8 I I .. 
2. 

e IJ A . ,. I'( 

f· .I(> i ,. 

D I• B :• A I 
2 
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r' -· : { .. 
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:<tOfl£:- r .1 
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: '1 :: t u 

') :: t ,. 
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)l - • 
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OMEPATOP n~lr1CRA~RAHM~. 

D I• B I• y 
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KPOMJ= TOrO, nP111CBA111RAHV1F M:JwET t;biTI-I BC·l'Afii1'!:HO 'B~f!f:'fPt-; h'POttrO ... ' 
ro BNPA\IIEHV1~: TAKOrO, KAK: HA1Pir1MEP, 

)(•<Yi•l) 
TAK~F nPV1CRAV1RAHV1S! O~R!ATF~~HO AO~\IIHbl 3AK11~4ATI-IC~ R CK06Kir1. 
4PF3M:FPHOE ynO'fP'Ffl11EH1..1F TAK~X KOHCTPyKU:~·~ MP1r1R0JH4T K Oltllr15KAM.' 

!AMEifAH~"• 
( 1 ) n Y C T b H E K 0 Q n E P E ~~ E H H 0 :J1 ; C < A Ill E M A 1 ; n P 1r1 C B 0 E H 0 B lo,l P II Ill E H f,ll E= : 1 t'O ~·' '; 
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H~F 3HA4FHIA51 A1, ! \ I, •-

EC111A 81 n"IIIA CAOt;OA!iO" f"1F.PI:MFHifOr.f:J•· 'Y'Or:1AA ID;/f"":KIAlhtO'Ml 'n0C11E
,Il Y IOIJ.l. F r 0 R h! 4 li1 C 11 F H tA q A 1 lA C n 0 fl b ~ ~' F. T C 5I T F K Y lll.E E 3 lolA "' E H ~ F 1111 ~ 

np~Mt!P I 

82 •• 8 J 
Bl 1• B 

A1 •• 81 • 821 
A1 •• B1 + I 

~~ I • A J 
81 + B 

11 •• A>J 
a1 •• A 

81 •• c J • J 

81 •• c 

A 1 J 
C + B 

81 I • A J 
81 I•A 

A 1 J 
A+B 

E C 11 lA n P 0 r P ~. M M lA C T Y T P E t:; Y F T C q ~· 4 T 0 F> hi n PIll C P. A~' B ~ H ,. E'· 3 f+A:4 e'H ~: 
C B 0 F> 0 A H 0 1:11 n F P F M != H H 0 1:11 10 P A H F= F n P F A r T A B II E H H 0 r 0 R bl P A '"' E'iHHl \11 M E 11 0 
II n F P ,., A H F H r H ht ~ 11 3 ~ ~ E K T , K A K E c , 'A F."' o H o r, '-'11 o P "'no 11 H F H ~" A'O ~o P.., w-· 
P 0 R A H !A <I ~ T 0 r 0 A t,l P A W F H 1-1 <I ; T 0 C 11 F l1 Y F T lA C n 0 11,., 3 0 B ~ T h ih Y 14 K lllr11() S U 8 
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82 I• BJ 
Bl 1-• 8 

A1 I• 81 + B2J 
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A1 I• 81 + B 

C1 J• SUB<B1•A:A1); 
C1 I• B+A 

C11 · ·' 
8 + A 

AU 
81 + 8 

11 a• c; 
8 1 ' .... c 

C11 
8 ._.A I 

A 1 1 
C + B 

It 1 H · 

I T ' 

OnFPAlOP nPV1C8AV1AAH~~. 

• i (j r 

• 1? I 1 
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J '' ~ J • 

( 2 ) C Y Itt E C T B Y E T E ltl E 0 A V1 H C n 0 C 0 b C A E 11 A 1 t T A K , 4 T 0 o "' n P 111 C 8 A lA B A H lA S1 
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A11 
A + B 

• , r'\ .. t :' I C..: r, l '• ! • J , 

A1 •• A 11 
A1 _,,. <A ... , ,8 
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81 •• A 

A 1 I 
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A <t.. .e ( ' ) 

L'' I J T ::; 0 

T-.E., OnE.PATOP --3WAA .)( 11• X KA~ 6'b' 3•AH0-90• 4tOPt-1!t1PyET SbiPAlliE, .. 
HIAE X it1 MO>~iFT I;HmOI1H•Hb bOilbilJYtO PA_oo.··y no .•o,nEPMAHEHTiiOMY" Yl'l• 
P 0 lll. f tl 1.110 R bl P A i1< E H VI~ X < C B 11 3 A 1-i H 0 ~ f1 f P f f1 E H H 0 ~ ) B T E K Y lll. E ~ C P FA E , 
3AAAHHO~- f1P41CRAI!tBAK!t1S!Mi11 oHBI!J~M CBOfJOM+UM OEP.E-ME.HHbJM, BXOMIIU.lt1M 8 r' 1 

X , A TAK)H llOACTAHOHrKAMI-1, XAPAICfEPHblil OP~Mf:P ': 

I ". I ( ~ G ··~ I l f' I 

C 3) ~OrA A CBOoOA H,A R nE P F ME H HA>l. <iinE P Blb~E1 ,g:c.,T P E Y A ~~T!Cyq 18 11 E BO~ 4 AC"' 
T!A OnEPATOPA rl.Pi~.CAAV1BAH~H (;T ~f. rKOrAA l)fiA "CBRHISAE'lCA"), HYIIIHO 
C 11 E A 1-1 T b 3 A T f M , Y T 0 f. H 3 T A 11 t P F M E H H A fl H E 8 X 0 1\ 1-111 A B B bl P A ll< E H 1!t E 8 
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Hlt1V1 KAI(Or0•11VIb0 Bll'PA*EH\A~, Bl<lH\~~~f~);v~ 11 rlll~A~,1,· ~t•JC+!If. ,,,,1.; 
Clt1CTEMA ~YAET 3AMEHP.Tb 3TY C8q3AHHY!J nEPEMEHHY~ EE 3HAI.fEH!AEM 

X+1 , R KOTOPOM B CR0~ Ol.fEPEAh X 5YAET 3AMEHEH HA X•1 lA 
l,A,, 1H0 nPlABEAFT K flEPF.flUtlt!EHAtO ·CTEK\, 

r •· . 'I 



3 • 15 ~N4~CnqFMWF KOMAWA~ : R~PAWFH~~ ~ OnEPATOP~·. 

nnFPATOPM U~KI'1A. 

i 

3;i YC~OBHME OnEPATOPM: 

·t 

YC~OBHM~ OnEPATOP ~Mf~T CnFn~~WY~ C~HTAKC~~ECKY~ •OP~y: 

?..? 

\ .. 
<YC!'IORH~~ OnEPATnP> ::= I' <~~!'IERCKOF RNDA\I:'EH~F> TH~N c0nE-

r 1 

I 1 

PATOP1> ELSE conEPATOP?>J ;r 
·• r 

1(0HCTPYKU~<I ~LSE <OnEPATOP2> ~RnRFTC~ HFO~q3ATE~b~O~. 

YCI10BHhl~ OnEPATOP RhlnO!lHS!ET~~ C11F4Y~IJI~M OF;PA,OM. HAXOJi\1'FC'~ r 
3HA4FH~E <~Y!'IEBCKOrO B~PA*FH~q>. EC!l~ ~TO HE Ntr: TO B~nO!lHA• 
FTC~ <OnFPATOP1>: ~ 3HA4FH~f~ Y~I'IORHOrO OnEPATOPA R ~TOM C11Y4A~ t 

1 

~Bf1~FTCq 3HA4EH:H (OnEPAT0PA1 >. EC11~ 3HA4EH!<1E <nV!lFBrKOrO Bbl~J 
II:'EH~Sl> FCTh N!L7 B~nnnHqFJrq ~FTRb fLSE: ~ 3HA4EH~E~ YCilOB-
HOrO OnEPATOPA ~8/lqETCq 3HA4FH~= cnnFPATOPA?>. : r. 

MP~MEP!tl 1 
(' 

tF· A•B TH!N 1 WtUTI! "OIC.V"t 

IF SUB ( J ... ;., •SUB'CN•M ::. ,.;_.0 'ANI') R1•SU8 ( J•N•1: A, .sui c NIIN•1 'S·) .o-
1 \ l t ' ~ , ::. 

THEN PROVED ELSE UNPR~VEDJ 

' I 1 

!;5 OMEPATOP~ U~KilA, . 
<I 3 bll( R F I) ll C E n P E t\0 C T A R 11 Sl E T R 0 ' M 0 II:' H 0 C T h 0 P r A H lt11 0 R bl R A 1'b P A~:- 1 

HOO~PA3H!-IE nPOrPAMMHbiE llV!Kilbl~ Yl1PARMIFMbiF I(AK Bhi4~C11~FMbiM YCilO-
RVIFM; TAK ~ qRH~~ C4ET4VIKOM ~~~~~ CniiiCKO~ 3H~4EHIII~: : 

3AME'fAM~SI. 

(0 OnEPATOPf..l 1li.1Kl1A HFqRHO IIIMFIH cTPYKTYPY f'I'10KA <n: 3.8>: nn-· 
3TOMy OnFPATOP RETURN <n. ~ •. \.4> RHYTP 111 TE/1 3T1.4X OnEPATOPOR 
MOII<E·T nfPfA'Alh YnP'.ABtt'EH!.1!:'! TO 1nKO 'A T:Olfi(Y nPOrPAM'Mbl: HEHOC·
PEllCTBEHHO C"lEil.Yiflt.tiYI() 3'A tii-1K'I110M. 

<zi B OnFPATOP~X UMKilA: nPOI-1~riF1FHIIIq ~ CYMM~PORAHIIIq nOnYCKAETcq 
lllcnOnb~ORAHIIIF ~ADE3EPBV!PO~AHH0~ hFPEMFHHO~ y R KA4FCTBE nEPE
M F H H 0 ~ U L1 K II A • 

1: OMEPATOPM Wlfll@ 111 REPEAT. 

I.' 

onEPATOPN WH!(E Ill RPPEAT onPFAFnq~y U~KnM, vnPABnqEMMF '' > 

Rbi411CMlFM!·M•1 YCII'OR1.1FM. ,~x OFotlJI\q ':i11HTAKC·i114ECi<A~ ~OPMA r 

WMll! ~VCt108MI!!llt DO -<OrftPA,OP')J 
t" 

RFP·EAt" ~:rft!PATOP. U'Nifi L• '(YCI108l!E) J 

rtl.F .. , :· .. 

<YCI10B~E> ::: <&YI1FBCKOE Bf,I.PA'MFIIIIIE> 

B K A 4 F C T B F n P i1 M F P A n P lAB F .ll F "1 1: 0 H C T P Y K U l~ I(J, 
PATOPy ,OR.:.UNT!L.~.no:~:. 

~KRIIIRAIIFHTHYI(J OnE-



3. 5 R fol Y l~ C Ml F M b E I( 0 M A H t1 bl : B 1,1 P A II< E ~ 111 s:t V1 0 n E P A T 0 P bl , 
0 n E P A T 0 P bl LH~ I( 11 ~ , 

nP~MEP1 

BEGIN INTEGER INDEX ; 
INn-EX:= ·INIT ·: I r l r <, 1 1 ' 

IF- INCR ·litO TM&N 'WH!lt! I NOEX Ca F I.N . DO. CliC 
<OflEPATOP>, 
TNOEX := INDEX + INCR >> 

ELSE WHILE lNOFX > FIN DO << 
<OflEPATOP>, 

;fNOf.X := INDEX + !NCR >>i· 
RET1UAN ·O · 
ENDJ r • • • 

: T • • Y = : ( r ) ,, , r r : 0 = : 1 

I I 

: 1 .. • . = : < r > r ' r r 0 • () 1 ' r. r : r. = : 1 

2, OnEPAtOP FOR~ 

l f J q '· 

23 

('I. 

(l.fJ.EPAlOP. ·FORt T OnPEAFi!lS1&T i.l(li1J~~I, Yr'IPAB/lSlEMbiE 1>' 'f'BHblM C4€T .. r•,l 
4~KOM 3HA4EHV1~ 2> C4FT4V1KOM 1!1 FlbflH1CM1EMb!M YCI108~EM O·AHO·BP'&MEH .. 
HO, 

: ( r - I ) ,. * T ::: : I T ) {, I n ,., r : r :- : r c n ~ ,, r = : ( (' ' 
~BH~~ C4ET4~KOM 3HA4FHV1~ YnPAB11s:tETC~ onEPATOP 

FOR <f1FPEMFHHAq> := <AP~¢MET~yECKOE BNPA*EHV1E> STEP <APV1¢-
MET~4ECKOE flbiPA~t<EHV1E> UNTIL <APV1¢METV1.4&.000fil'9t>I~~Klf€T~<l 0'0' ' 
<OnEPATOP>; 

. I 

3TOT OllFPATOI- AHAflOr!.AYF-H ¢0PTPAHHQMy OnEPATOPy 00, ErO 
3HA4EtHrl-1!E·tPABii.0 o ,, w; r? " .. ; • 

0AH0pPf~EHHO qBHhM C4ET4~KOM 3HA4FH~~ ~ Ph14~Cn~EMNM YCnOB~EM 

Y n P ~.S·Ml f T 0·5! 0 fl EPA T 0 P ' " 

F 0 R < 11E P F M E H H A s:! > : = < A P V1 ¢ M f: T tA 4 E C K 0 f R bl P A )!( f H ~ E > S T & P < A P ~ ¢"' 

MET~L4ECK0r Rt-IPAli<FH~F> WHILE <nY11EBCKOE BbiPA)I(EH~E> 00 :<OnE,...',, 
PATOP>; 

3HA"4FHV1E 9TOrO OnEPATOPA PABHO fr. ' () ? 

f10JlPp3YMEflAETCq, LJTO <ftEP:F~A5U~:;e rilflEPIAT'HlP~ 'fi'OIR' c-M:M:ElE'fi."; 
T V1 rt " U E t A ~ " • E E 3 H A 4 E H VI F B 0 B P E '-1 51 B f-: 1H1 C 11 E H ~H! 0 n F P A T 0 P A H E 3 A B ~ .. 
C~T OT EE 3HA4EH~s:t BHF Ero, TAK 4TO ~YKBA I MO)!(ET &~Tb ~C~ 

n 0 11 b 3 0 8 A H A B T A K 0 M K 0 H T E K C ., F , X 0 T s:1 0 f. !II ~ H 0 0 H A 0 o 0 3 H A 4 A E T M H VI 1.1 Y tO 

E:AV1Hi-1UY, <APV1¢ME:T~4fCKOE Bh'PA'I!(ErllH:> TAK)!(.B•r-AOYTIKtiO ·nP~ti!JiMA1T'tfl Ufi"'' 
1104~C11EH~0E 3HA4rH~E. 

! T T 
3AECh II R CllFAYICt~II.X ll.A.I1fE fiOAnYI+-KTA'>tl'nP&Af1011AJ'A6TCR, 4TO AO 

B hi rt 0 /1 H E H lA 5l r I fJ V1 M F P 0 B 8 fl P 0 r P A M M E Y II< E 5 b 11 0 R bl rt 0 11 H E H 0 0 n II. C A H 111 E 

ARRAY A<10>: 
I (\ f 

( 1 ) 'iT 0 f.bl rIP ~1 r. F1 0 1ft T t- K A II< A 0 MY =111 EM E H T Y; rM A'C~H18 1\' · A Crl:)t c: :3Ttil\._. ElH H:E: 
X••l, ~O~!<HO 3AnV1CATb: 

FOR 1••0 STEP 1 UNTIL 10 DO A<I)I•X**II 



3. 6 R 1-11 4 V1 C M! E M bl E K 0 M A H M' : B hiP A Ill E H IHI ~ 0 '1 E P A T 0 P ~, , 24 
OnEPATM• CY"'1M~PI"RAHV1Sl, 

'I 

0 fi 1tl A S! K 0 H 1: T P Y K U lrH'I S T F P 1 U ~· T I L Jlll Sl Y A 0 n 1: T R A M n ll< E T n hiT b 1 AM E -
HEWA ABOFTOI.I~,!l' T,F., RMPC:10 nPV1RftlFHHOr'O' nPV1M'FPA ~.-OlKHO HAnl-1- ~: 
CATb: 

'nR 11•0110 Dn A(I)I•W**II I '] ' 'J ' 

T:K. nPV1CBA~BAHV1S! R ~TOM R~4V1CI1FHV1V1 AFilA~TCq HE HA REPXHEM 
YPOqHE nPOrPAMM~= PE3YI1bTAT~ V1X HE nF4ATA~TC~. Erll~ rPOrPAMM~~' 
3AX04ET V1X HAnF4ATATh; 0~ MOIIIFT ROCn011b308ATbCS! OnEPATOP~M' 

W-ITE CllFAY~W~M 05PA~OM: 

JnR ri.or1o Dn wRiTE A<r>I•X**'' 
\ ) ~ 

n011EF nO~POnHO nPV1MEHEH~E OnFPATOPA WRITE O~MCAHO P n, 3,9. 

<!i ~TOn~ nP~CROMTb, 311E~EHTy Aft) 3HA4EH~F tT ~YllfHO BOC
nOI1~30BAThCq KOMA~AO~ 

A<O>I•1a FOR lt•1i10 nO A(I)I•I*Afl~1~1 

~., l ! (. 

3:6 On!PAlOP C~MMMPOIAMM~: 

C~HTAKC~4FCKAq ~OPMA ~TOrO ~nFPATOPA 
II' 

FOR cV1H~FKC> := 
<KOHF4HOF 1HA4fHV1F> 

<HA4AnhHOF ~HA4FHV1F> 

SUM <R~PA~i~FHV1F> 
STEP <-!!tAr> UNT!t 

3HA4EHV1FM OnFPAT0PA CYMM~P0BAHV1q qBil~FTC~ 1HA4EN~F "B~~~C
nEHHO~" CYMM~. 

'~ I ~ 

MPM"MeP 'I 

Jl.flq n011Y~FH~q CYMMhl KB4JlP~TOA RCFX 4ETHMX nO~OlK~TFilbH~X UE
Il~X 4V1CEn 40 58; ~OWHO 3An~cAr~: 

FnR "'t•2 S'U!i> Z' UNTil 50 !OM 1**2 ~ 

!:1 Oni!!PATOP nPOM3B!AEHMR. 

C~HTAKC~4FCKAa $0PMA ~Tnro OnEPATOPA : 

FnR c~H~EKC> := 
<KOHF4HOF 1~A4f~MF~ 

<HA1lA.11bHOr:: 3HA4FH!AE STEP c·IIAr> 
PROD~CT <BMPA*FHV1F> 

UNTIL 

MltMMEP I 

) 

4 T 0 f; hi n P V1 C B 0 I.H b )( 3 H A 4 E HIt F 1 0! ,_,OIItHO 3Anii1CATb: 

j'\ 

I l 

X r• FOR ! t •1<t11>o PR0DUC1' i r ' . ) 

3HA4FH~FM n~FPATOPA 

nFHHOrO" nPOM3RE~EH~q. 
non~~.BF4FH~q S!Bnqr::yrq ]HA4E~V1F "B~4JAC-

( l .\ 

. ' 



3.tt B htlf VI C fl >l F M h E K 0 "1 A H f1 bt : B hi P A )I( E H ~1 q ~ 0 f1 E P A T 0 P !-! , 25 
F-!lOK 111 rPYnflOBO~ Qf!EPATOP. 

3,8 &~OK ~ rPYnnOAO~ ~nEPATOP, 

$llb1K REi)UCF nPt,LJ,( 1 CTIIPri~ET 803~i0)!(H0CTb rPYnn~POBATb HEC• 
KOn~KO CnEPATOPnR 8 rno~ ~n~ rPynnnHOC nnFPATOP, FnOK ~ rPYnnO• 
80~ OnEPATOP MOI!IHO V1Cfl0!1b30RA Tb 8 flf'lfl(••M KOHTEKCH:, r.a.E PA3PE•!UEH 
nPOCTOA ·O.rt&PATOP,, 3A ·iA.CK!Ifll~FH~IEM• nPABC ~ l.fA•CH1 nPAB~IlA LET, 

'; l 

1, &J10K, 

EJIOK B· H.3NKE R,E,DUCE ·V1MFET ·Cf1EAYt01l.YIO CV\tHAKCV1,YKK•YIQ 410PMY.: 
• I I T '.' ~ 

<~J10K>::= BEGIN cOn~CAH~~ Tv1nA>cn<•CnEA08ATEnbHOCTb OnEPATO• 

( I ) 

P 0 B > , etN-0 ' c< 0 r P A H ~ l.f V1 T E 11 b > · · ' ( ' ·, 
- • T 4 I . , 

cnOCilEAQ-B>AlEflhHOCTb,,"OnFP.AT·OPOB> MO~El BK!liOYATb 1110M·EltfHiibl~ Onf ... 
PATOP, rnOC./lf, MF.TKV! nEJ.>Eil O.rlFP.~HlpOM ClARV1T.C~~ .D.80ETO'il-1E, 

TAK~M 05PA30M, T04K0~ ~XO/lA R C(CTABHO~ OnEPAlOP V1/1~ E110K 
~Bf1qETCq nEPBbi~ OnEPATOP cnoCnEAOAAThiOCT~ onFPATOPOR>, TOYKO~ 

B bl X 0 A A • 0 n E P A T 0 P R E T U R N C n . 2 , 1 1 , ~, > V111 ~ I! N 0 , B bin 0 11 H E H ~ E 
< noc 11 E AO BATE llb HOC H1 onE P A T.Qi10 ~ 3:AB!bRiJtA&J C.~ flO n E: PBOMy AO C T lA )I( E,. 

H lA 10 T 0 ~ 101 8 "IX 0 A A • 3 H A "' E H VI E M C 0 C T A B H 0 r 0 0 n E P A T 0 P A V111 1.1 o n 0 K A 51 B "' 
11~ETC~ ~HAYEHME COOTBETCTBY~~ErO OnEPITOPA RETURN , 

(()TI' ') r:1 r,,, 

nP14W t'li'l 
X t•· ·eECU-N· INT.EGER HI 

Ml•11:1 
L11 IF N•O THEN RETURN MJ 

Ml•~hNI:I 

NI•N•1tl 
GO TO l1 

END OF BLOCK: 

3.D.ECb X llPV1Ct;AV1BAfTCq 31~A4EHi11E 

AAHHOF UEnOE YVlcnn. 

.. " 

'\ 

Nl N - HAnEPE.D. 3A-
: l lj. ,, : 

nEPE~EHH.r.tF. BHYTPV1 5fl0KA. <B OTI11.1 1H"E OT Cfl..Y·HAS! 11'PT>tflflOBOrO OnE• 
PATa.PA> •f10KAflt.13YI"T,Cf!, T .E .• 3Tvl nEPEr.EHHbiE OT~V1·i.fAIOTCfl OT ~lf'&biX 
APYrt.1X nEPFMEHHWlC C . TEMJII ll<f. 1.1MEHfi·M~I BHE £,/lO.CIA 1AIH1 CO.CTAB:HOrO 

OnEPATOPI\, nPE~1!'1Y•tiECT80 f1GtAtlvi3AilV1JII f,EpEMEHH~IX BHYTP1!1 TEll OnE· 
P A T 0 P 0 A 3 A K fl!OI.f A E T C Sl B T 0 M , 4 T 0 n P i11 8 "' X 0 A E V1 3 a T 0 r 0 0 n E P A T 0 P A 
OCBOSO)I(nA~TC~ 50/lhWOE Kn11V14ECTBO ~AM51 1 ·V1; 3AH~TOE nPF)I(AE 3HA~E-
H 1.1 ~ M V1 110 K A MO 0 A A H H bl X n F P E MJ1fffi HrX'1,o q n r r q ~ "n • ,\ 

2, r.PYnnOBOA onEfiAli-OP,I 
('.' 

1 r . • ~ t:J 1 1 T t o 

<rPYnnO~O~ Of!FPATOP> : :;: << <r10C!1EAOB·I'TE/1bHOCTb OnEPATOP08> 1.>> 

r P Y n f"! 0 R bl F 0 r 1 E P A T 0 P bl 0 o f1 F- r lf 1\ 1(1 T P E A 11 ~ 3 All V1 Vl 3 A A A 4 , 8 bill 0 11 H E.tH~TE, 
I( 01 0 P l--1 X F: CT F C T R F H H 0 C P 0/1. V1 T Cl K R b' n 011 HE H ~ fl) n 0 C 11 E A 0 A A T E 11 h H 0 C T VI 
OnEPALH11'. 31-iAI.fEHV'.F . .M rPYrirtOiWfO OnEPATOPA •51BMIETCS1 3•HA4EHV1E noc-
11fAf1ErO UrtEPATOPA rPYn'l>i, 

tJ l -A • •"": 

-+ ) 1 ' r 



3. 8 R bl Y lA C 11 q EM b! F. K 0 MAMA t,• : A 1,1 P A \II F H 1.1 Sl 1.1 0 '1 EPA T I) P .._, • 
F;I10K lA rPYnr 1 0ROt~ O.lifP1ATOP •· 

26 

BHYTPM rPYnnBBOrO OnEPATOJA H~ PFKOMFHAYETr~ 1.1~nOnb30B~Th 
BHFHJHI-lf .n!O• OTHO•JJ·F.HMIO K ~T0'4Y OrFPATOPY nFPt=MF.HHt,IF;. 1.1rnOnb3YEMbiF' 
B KAK~AX-111A~O 4PYr~X BNPA\1/EHIASlX: - ~Tn ~0\1/ET nP~ABFCTI.1 K OW1.1F;Kf. 

3AM!'4AthU: 
. ' 

(1' EC/11.1 BHYTP1,1 ~/10KA 1.1111.1 rPvnrOROrO OnEPATOPA 4F/1AETCSl nP~ACBA-
1.1BAH1.1E: PE~Y/1hTAT nPIACRAI.1BAH1.1Sl ART0MAT~4F.CK1.1 liA nE4ATh HE BbiBO
t!IATCSl.· All~ Tt.)f"07 4TOE!t-.l !:!hiP.ErHt ~TnT PF3YI1blf~Tr:-·· CI'IF..t\YFT BbC• 
nonb~OP.ATbCSl OnEPATOPOM WRITE: 

,., 

(I) BHYlPIA FI10KOR 1.1 rPYnnOBNX OnFPATOPOB MOWHO 1.1CnO~h308ATb HE 
TOnbKO OnEPATOP~: HO lA COF;rTRF.HHO KOMAHAN: HAnP~MEP, LET. EC• 
111.1 KOMAHAA CT01.1T ITOrf1FA~E~ nEPFA ~> 1.111~ END; ' FE HEO~XOAI.1MO 
3AKAHYV1AATb lH.KOM ":": EC/1111 OHA rTOI.1T noci1FAHE~ R rPynnO&OM 
OnFPATOPE: B01RPA~AEMOF ~HA4FHIAF ECTh 0~ 

T ' ,, 

J='~nEP~'OP «~ ~b: 

1 I ·~ 

OnF.PATOP GO '0 Cl0,0) ~rno~h3YETC~ R ~/10KE an~ ~E3YC/10BHO• 
r 0 n F P E X 0 ll A K 0 n F P A T 0 P 'I r. Y K A ~ A H H 0 " M E T K 0 Ill • 0 n F P A T 0 P G (1. 'Yb • ., 4 • ' 
lA~FET CnEJtYIIlllJY!O Ct.AHTAKC!.A4FOYI.O ¢0PMY: C~ELlYi<'h!YIO Ct.1HT1AKC~4FtKYin li 
<bOPMY: 

. l 

<OnFPATOP nEPEXOAA>::: G~ TO <MFTKA> 
I -, 

<MFTKA> ::= <~AEHT~~~KATOP~ 

nOCf1F METK~ nFPF.,I.\ O"EPATOPOM CTAB~Tcq 4ROFT04~E. 
I 

. . . 
OrPAHI.4'4EHI.4EI 

an E P A T 0 P bl G O"T 0 M 0 r Y T H A X 0 A t1 T b r q 11 lA IU h A H Y T P l-1' fl/1 0 K 0 B • lA X H F 
AOII)IIHO Fll-1 Tt, H A BE PX HEM YPORHF n POr P AMMh!·, · A AM~ F, 0 l.fl-1' MOr Y T C CM-
11ATbC~ TO/IhKO' HA METKY BHYTPIA "CBOFrO" 5/IOI<A~ . . 

4. O"EPATlP ~ETUiN: 

Y.llCTO HFO~XOAviMO BbltH.vf· W3 1;~1111(A PAHioi!IIF: 1 1.f·F'~ t=~rTPETI.HCS'l Cf1080 
END : 0F;03HA4A~~EE KOHFU Fl/IOK~: lA nEPEAATb ~3 ~f10KA HA CnE.a.Y

k'lllliA ~ ~ 011 F F A~~ C 0 K LU n P 0 r P ~ M '~ H hi~ f P 0 A E H h 3 H A 4 E H lA E • t=1 bl )( 0 D. VI 3 f) 110-
KA: nF.PFAA4Y Ynp·AB!IE'H~Hl 111 ~HA4F i(.1q A T04KY npOrp'AM"'bl: C!IEAYIO!ItYIO 
3A ~110KOM: 0CYWECTBf1qET OnFPAfOP RETURN ~ ~TnT OnFPATOP !.AC
nO~h!~f~C~ 8 C11E4YIIl~E~ ~OPME : 

RETURN <BMPA)II~HVIE> 

3 H A 4 F H ~ F M 0 n F PAT 0 P A fl B 11 q F T e q 3 H ,, 4 F H 1.1 F ( B hiP A \II F H !H > • 
nP~MEPbll 

RETURN X+Y 



3. 9 B f,l '-1 ~ C f1 q F M h' F K n M A h 11. bl : R t--1 P A If< ! H 1!1 Sl 111 0 n E PAT 0 Phi , 27 
O:lFPATOP lJRITI. 

RETURN M 

RETURN; 

B nOC/1E~HfM C/1Y4Af OntPATOP B03RPAWAE' 3HAYEHV1E 0, 

0 n f P A T 0 P R E T U R N M 0 II< F T 5 bl T t-> T A K )l<f' 1t1 C n 0 11 b 3 0 B A H B H Y T P 111 r P Y n .. 
nOBOrO 'OnF.J>,ll;)TOP/1 ~ OnEP•ATOt>A 'l'V1KitA·, 

onEPAfOP 
OnEPATOPA, 
OnEPATOP 
C0051UEH1!1E 

RETURN '-~O>t<ET HAX0AV1TI,CS! 111!1111b BHYTPI!1 COCTABHOrO 
5110KA 1!111V1 onEPATOPA tli.-11<1111. EC1111'<~'£1T•~··6>C·T~E::T: r> 

RETURN HA REPXHEM YPORHE nPOrPAMMblr·' .r..o, lTl'&lfA.l:?k.f·tTG:5f: < ., 
t' .l t _.., • 1 · * .,. - :. ! .,. X 

***RETURN INVALID ,~ - . ' -· ... 
r '·' 1 T .., r :: : I 

r · t 1 ~ • 

( " ~ l ' " ) ~ ., l 1 T t 

3,9 OnEPATOP WRITE, : r- ., ' " ~ : ( I' ' T ' " ) ~-~ " J r r n 

YACTO n011E3HO 3Ani!1CATb 31>rOI10BOK V1M1 t<OMMFHTAPLH~, 1!111111 KrAA"""'!TO 
f1 0 .. 0 C 0 5 0 M Y H A 3 R A T b B bl P A II< E H VI E n P 111 8 b! 8 0 A F. , R ~ 3 bl K F. R E D U C I!! : 9 T"O 
B03MO~~<HO OCY1dECTRV1Tb c nOMO~b~ onEPArOPA WRITE , ero CV1HTAK-
CV1YECKAq ¢0PMA: 

l 1 ., 'I) 
., 

WRITE < B bl P A )I( f H !t1 E > , • , • , < 8 "' P A'>!( E H 1t1 E > 

rAE flOtl <13hiPAII<FHi-1EM> !"1_0_h~H'1AETCSI Aili'EF>PA--¥1.Y.E.CKOE BbiPAII(EHVlE 11111111 
CTPOKA (CTPCJI(A - nOC/lEAOBATF/lbHOCTb C!~!'tB0110B, 3AK/110YfHHA5l B KA• 
B bl Y K 111 , H A n P V1 M E P , " A s T R 1 N G " > , < , , + ., T ;' • ;• r - ~, c: ~ • • , • , I - • r . ~ 

riP~ 8b1fl011HEHV1V1 OllEPATOPA 3HA4F:H~.A5l <RbiPAWEHV1~> !&blo&{~IOT,C:Sl M'),) 
nEYATAKJTC5! 1-!A BhiBOAF. B 0AHY cr._pOyKy; l,f3 nPOE>EilOB, CTPOKV1 nEYA• 
TAIOTCfl B TOYHOCTv1 TAt<, K<A~· ~1/lV!l ;~.a,.J':ij.t,ll,,~C~I()'+AIOlf..C~ ..,T..Ov'lbK-.0: T<S') 4 

C V1 M B 011 bl , K 0 T 0 P bl F n P 0 V1 r H 0 P lA P 0 B A r1 0 R 8 0 A '1 0 f Y C T P 0 ~ C T 8 0 • 
( I l . . -~ ! ·' * ,, '\ • ;:, , i "' " ) -J. i - • ' , , 

3HA~EHVIE OnFPATOPA WRITE - 3HAHHV1F FrO nOC11EAHErO APrY• 
MEHTA. 

3AME~AH~E, 

OflfPATOP WRIT! YAOE\H0 VCf"101lb30fd\rb RHYTPVl 5/lOKO.B·'W'f'P)tflOO"" r.' 
8 H X 0 n E P A T 0 P 0 R - M 0 11< H 0 8 bi 8 F. C T 111 H A f1 E ~ A T b P E 3 Y 11 h T A T bi n P VI C B A V1 8 A -
Hv!~ • .«HAHOMHVIM, ·'iTO PF3.Yf11-T,AT<bl ~,rlfiXl "qf1)1TPEHHl-1X'' flPL-1CBAl-1BAHV1ii! 
A B T 0 M f1 T VI Y F. C I( V1 H A f1 E 4 A T b tl F R l-1 8 0 /l, 5l T C 51 ) , 

nP~MEPbla , · 

( 1 ) <nP 111 Mf:P Vl3 [ 1 0) )' 

PROCEDURE RR<X:Y,S>J 
BEGIN REAL z; 

''OR ! ·I•· 1:\(, DO Z 1• WRITE C'-8+1(**·1>11'11 1 ' c: 
RETURN z: 

END; 
RR 

( > •• 

·1 • •, ; ~ t ; 1 r , r 



:3. 10 

18 
24 
0 

RN4~CnqEM~E KOMAHaN : ANPA~FH~~ ~ O~EPATOP••· 
nPOUFAYPN. 

28 

Cl~ nP~BFAFHHAq nPOrPAMMA RN4~Cn~fT ~3RECTHNF 
~~ [11,. 

~~~ lA G • P~.llhl 

X;l• ~SYG1*tMU•2~t!,SHI 
ll! ... 'fPS'•!•~ti•1•2a 
X~l• •l*MU*SI&tl 
·~·1a 
GraOC 1 I 

POR lla1 STEP 1 UNTIL 10 eo BEGIN . ... . . ' " ... . . .. .. -
F11a •MU•G + X1•DFCF,E,S) + .x2•DF(F,tl8) + Xl*ftFtF, 

MU)tl - . .~ - -WRITE "F<",I,") I• •,F1J 
G1l• F + X~*ftP~G;EitS) + XZ•DF<i:irj) + Xl*DF~G;M~)~ 

" ~ . ~ - ~ 

W~!TE "G<",J,") I• •,G1J 
F UF1C 
G:t11G 1 a 
E'NDJ ~) 'I 

I I f ·• 

'), I ~ .,.. * • 

·i I; . ~ 

An~ tAnn~CTPAUIAIA nF~AT~ no KOMAHAF WRITE PACCMnTP~M ~ACTh 
BhtR 0AA! l 1 .• 

. . 
•.• <HA4Ano RNR04A> ••• 

2 
F f 4 ) I • M U * < ! * E P S • 1 j * S I ft + M .J ; . \ '' 

GU) I•' G•St G•MU 
·• 

' - ! 
F<5) 1•· 1 !J *15! G*'MU• C •· J• !·It I l+ it•sia ... Mu> 

2 
GU) I• MU•<9•EPS • 4~•Sid + MU) 

• , .<nOCnF.AYV!•~~OI Bh1B0.11> ••• 

!:1<t nPOUEIYPj,t: 

PACCMOTPIA"' F,0/1FF CI!Olii'Hblf' 'cTP'fKTYPhl, 4EM nPOCThl!= l'lnFPATOPbl lA 
R I-I p A \II F. H lA q - n PI') ll F JJ, Y p ~ 1 • 

4ACTO F>hiRAI=T YA0f:,HO 4ATI, ilnEPATOPy VIMS! L\MI HFOIIH(')KPAT:HOrO · 1 

V4 C n 0 11 b 3 0 ~ A H l.Hl E r 0 8 8 hi 4 lA C _., E H V1 q :c C P A 3 M1 4 H hiM 111 n A P A M E T P A M VI , Vii11A 

All~ OnPFt1.E11EH~HI nOI1HOro 8bf41!1CfltA"FnhHOrO nPOUECCA: PFAIH13YI(lii1Ft"O < r J 

HFKOTOPhtl:l om=P.~TOP. 4/!CI =!TOOl lll=111t1 R Sl~htKF R!DtJCF IA~EIOTCS! On\11-
C A H 1t1 ~ n P 0 flF A Y P • !A X 0 F, II! 1,.1 ~ C ~ H T A K 1: 111 4 F C K 111 £" FH1 Ll : '· · • 1 • ~ ' 

cl ' 
< T lA n n P 0 U F A Y Phi > 
H hi X > i < 0 n F P A T C'l P > ; 

PROel!;r,ctjllft'P' ' ... '<)V1MSl' · nPOtH/lYP'-.I><'CT11<1VO:K nEPEMFH-
I 

rllF 

< C: n V1 C 0 K 1'1 t P E ~1 F H ti "IX> : : = ( < n E P EM E If f I A ~ > , ••• , < n F P F "1 F H H A q > ' : ' 

.D. 0 '1 Y C K 1\ 10 T C 5I C 11 F: 11. Y i{\ hl V1 F T tMW '1 ~' 0 11 F J1 Y P : 

A ~ A l ; I N T E tl E R , A L G E 8 A A X e . F r 11 !A T IJI n 1'1 P (') ~1 F n, v P t..t H F y K A ~ A H , T o 



3. 1 ('\ f; f: q t~ C f1 ~: F M ". E K 0 M A H fl ~I ; b "' P A 1K E H V1 11 V1 (l f1 E P AT 0 P f-1 , 29 

rtPUiLFAYPh, 

C41,11TAf-TCi-l
1 

4TO OHA VI~'EFT ll!'fl. At-<tEBRAIC , B CYillFCTE;YIOt\I.E~ BEP .. 
01 Vl C 1.1 C T E M "I H F II F f1 A E T C 5l H VI K A K ~1 X P A 3 f1 V1 4 V1 ~ n P VI 0 b P A f) 0 T K F. 3 T V1 X 

TPEX T!.1nOB, XOTR ~ &0f1EF n01AH~X BEPCV'~X MOrYT 5~Tb PA3fli.14V1~. 

OnV~C!IrlVIE IIPOUFAYP~' AB·lOMAh1 1H~CKV1 onPEAt!fl~FT V1Mffi OPOUEAYPbl 

KAK OPERATOR , 
~(~ .Vt)'· ~~<·l~r~'.n(1~ ·~rr\ ~}: ~r~ j.~. 

3 H A 4 F ~I VI f M• :{"),f"y,':C!A iW R-• )f)J'((k\JA;,/VY,Pd·t \qf'B.IbSl>&T :tm+- "y~~ ~.tveA/Y-ilbl)(',.:c Y )CM C""' 
TEMA nFLtATAET Fro CPA1Y noCflE onV1CA~fi1H nPOUEAYPH H<Mr. T:OR-WME:P 
( 1 ) IC r . 3 , 9 ) • 3 H A 4 F H v, E M II P 0 ll E II Y P bl < 1 • F • B t>1 3 0 B A n P 0 U E A Y P hi ) R B '"' 

flRETC~ 3H114EH~E <OnEPATOPA>. 

3AME"'AH~HI, 
(1) <flFPfMEHHbiF> B OfliHAH~H'1 llPOilE/\YPb' 5HlllRKtTCR ¢0P(MA,/lb)H"'hk~ nA• 
PAMFTPA~>11 k':OTOP!>If: OT1:t1LlAV•Tcq OT nFf'EMEHHb!X C TPH1 WE V1'-1EHAMV1 
B H E 0 n V1 C A H VI 51 fl P 0 U E tl Y P ~~ , C 0 0 T B F T C T l.iY ~ 1 'II V1 E 1> A K T V1 '1 E C ~01E n A.P. AM E T P bl 

M 0 r Y T 6 h T b f1 P 0 VI ~ h 0 IH·.t1 W·1 ~ Ri:-1 P A \II E H V1 q M ~1 , (~ 
r - !.: • "" 

U ) n P 0 U E /~ Y P A M 0 \II F T 5 bl T b R bl n 0 f1 H E H A 8 I I 10 F> 0 ~ "1 0 M E H T n 0 C f1 E n 0 5I 8 11 E .. 
HIA~ On~CAH~Hl llROU·FAYPbi,·JTiJ;0:1PTY.Y<ir110PI. nO(/.\ :Oti'A' HE• O.~HIIiEHA, 

• '"l T fl tl ' ~ ;• I r 

C:! ) Sl 3 !_,I K A o n Y C K A F T V1 crt 0 f1 h 3 0 B A H VI E il P 0 ll E A Y P 5 E 3 n A P A M E T P 0 B , 8 
Oni!1CAHr1V1 ,J•AIV.Ot:%, nrPOUEAYPhl <Cm1C0K nt=PeMEHH'btX> MOIICHO OflY,ClVll'b, 
OAHAK.O 1fHHO.-A TAKO£\ ,nP01!f.A¥Pfl. t.Wfl·~fH lt111ETb BIAA 

·. I ·: t ~ ~ 1 l 

<!.1M~ PPOUFAYPH><>; 

E: c 11111 H E r, Y At: T c K on o K I n Pour- !l. Y P A F1 bl n 01 'ltiA?fHAl c1-t"Bl o Y M. T £> E 3 s c fl K oro 
C005WEHV1H 05 ~TOM. 

(4) . .B ~·3bllll& R60UC•E IIOnyC:KAtOTC~ PEKYlCVtBHtiE ,nPOUF-AYPblr V1· PA&O.., 

TAIOT OHV1 B6C1bMA a<$~EKTt1RHO., r , 

nP~MEPhl: 

(1) nP1..1~~p V13 n.2.11 .5 MO*FT bNfb 8hi1011HE~ C ~OMO~biO ~POUEAYPM 
UE/10rO T~nA FAC 1 

INTEGER PROCEDURE FAC <N> 
BEGIN INTEGER M; 

Ml•11:~ 
L11 !F N:O THEN RETURN MJ 

END: 

E C 11 ~ T E r E P b M hi F- Y ~ E ~ B bl 4 V1 C 11 $l T b 8 hi P A W E H V1 F F A C ( 3 ) , T 0 n 0 /1 Y 4 lA M 

B PF3YfH,TATE 6. 

( 2 ) B k A 4 E C T B F n P lA M f P A A !1 r F o P A :tl Y F C K 0 lit n P 0 U E A Y P bl 0 n P f A E M1 M 0 n E • 
PAU~~ P OT ABYX APrY~FHTOB1 d~Y~Cfl~~~y~ nofl~HOM~ 11FWAHAPA, M~ 
on P F A r 11 ~ E ~ ~ r Y on E P ,. u VIIO I 111 (. x ott ~ 1<1 3 4> o P M y 11 111 : 

N [ 

1 D 1 t 
p (X) c ..... .. .. .................. .., .. [ 

N N! N 2 1/2 [ 

DY <Y.,2•X*Y+1) [ v .. o 



~ • 1 () ~~P-1111 C/H~ E MbtF KOMA Hll,t' : BhiPA\11 E H!H~ lA On F P A TOPt-1, 
Tir·OUW::\Il'Y•Pbl: 

R ~3H4<E R~DUC1! ::HA m>OUF.Ay~ A IAMF.F.T RI.4A'i 

ALGEBRAIC PROCEDU~E PfN7X;J 
11 U 8 '( Y a.O ; f) ''f C ¥ • •I• 2 w N ~y •1 ') '* * C ~ 1/ 2 ) : V; N ) t I ( fl t! R I 1 • ;' 1 N 
P.HJI':tU C T ·!'Hf 

!;11 A r 0 A A P R 3 T 0 MY 0 n P F A F 11 F H I~ 10 R hll.f tH 11 F H lA F R bl p A W F. H vHl 

I•Ptt:·v) 

AACT B PF~YI1hTAT~ 
z 

3*W • 1 

30 

j. '--( l 

~N M0\1/FM: KnHE~Ho: onycTIATh CI10R~ A~I~1RAI~ R AAHHnM On!ACAH~IA 
nPOUE4YPht; T.K: HEOn~CAHH~~ T~n KAK PA~ lA ECTh AliE~RAIC : 

.llf'lq • TOr'o; ' l.f'r{}f,hl <JI.·A'fb nPOrPAMMtACTAM' BO~M0\1/HOCTb CPABHIATF.I1bHO 
11FrKO RO:'J4F~CTB0Rf1Tb HA r'AMY C\.fCTEMY7 CI.4CTE,.1H"tE nPOUEAYPhl Hr: 
3 A '•IIA Ill E H hi 0 T f1 E P F 0 n P E 4 E 11 F. H lA ~ t-1 X n P 0 r P AM M lA C T 0 M • E C 11 !A H E I( 0 T 0 P A Sl 
nP011F~tYPA nEPFonPE.n.EIHlFTCS'I: TO MFI.fATAFTCS'I COOr,l;!EH.IAF. 

* * • < Ill M S'l n P 0 U F 4 Y P1bl > RPDEFiN~D 

. ') 

' r} 

l ' ) 

l > ) 

R n040F~Hb~x- f''I'IVI.fAstX, t=CI1tA nFPt=OnPI=a'FI1RFTCS'I Ct-iclf~MtrA·s:l nPOUEAY- < •"' 

PA: A HF nPOUEAYPA7 O~PfQF11FHHA~ CA~~M nPOrPAMM~CTOM R ErO 
nPnrP•MMF, TO FMY HACT0qTE~hHO PFKOMFHAYFTCq nE~E~MEHORATh 
PHOBb OnPE4EIIEHHyf() nPOI!EAYPY. · ' 1 

I• ( r I 

j i.• 

1 

• 1 

I If l . ·-

r-

) ~ 

(' ) 

\' 

( r ~ li "' • ~ - ) 



4. 1 H E R I"> I 4 v1 C 11 '1 E t-1 bl t K 0 ~ A H A bi , 
K 0 M A H ll bl n 0 A C T A H ( 8 0 K , 

31 

H A f1 0 ~ H ~ M , LJ T 0 K H ~ E< kl y v1 C Ml 1:: i'l t.J i-1 K (lr· A~ A AM 0 TtiO C 5l T CS:I K 0 M A HIt bl, HE 

TPEF-YIOUI~1E OTBF-T.A CV1CTFM'-1, 

' 1 4 
( I I .r 0 

4,1 KOMAHA~ nOACTAHOBOK, 

B A * H b i' K 11 A (.; C K 0 M A H A ~ fl 3 H< E R E D U C I C 0 C T A B !HliO T K 0 M A H A bl , 0 n ... 

I I 

PEA F.../l~IQIH~ F ,fll>A C,T A.H£1,8 '- V1r AAffl 1-fll(if?,E i-1 F ij.Hb!X V1 Bt-IP.A WE Hl-1 ~, KO~T-.0 PhhE! +10"". ,. 1 

ryT ~biTb C/\F.I1AHI-' B nPOIHCCF rlP:E-OflPJ 30B'Ath1R BbiPAlttf'ltMA ,1 l 1TA"~e 
r10ACTAHORK~1 ri10bAI1t:-HO flf)"S1P,/1SlfOTCq K(HAHAO~ LET, A 110KA11bHO ... 
nocPE/l.CTBOM. OfiEPAIHH-1 >S.UB., .. < 

f· . ·, 

1, KOMAHAA LE1' ~ 

KOMAHPA LET V1CnOI1b3YETC~ p, ¢0PME: 

LET cCn~COK nOACTAHOROK>; : < - 'i : ( v , l( ) ~- l 'l I Y , > I I t ' r. 

< n E p E M E H tl A Sl > = < 8 H p A )I( E H v1 E >: <.: • • '( • " -:: ( y ) j T 1 I (\ ~ y T r I ' ,.; ") I I ? ' I I 

I • t. C (I 1 

< n P F ¢ lA "'-•C 11 A,H< 
v111r1- ''r 

on.f P A·U 1-1 st >·<'<A~ r YM e H r > 1 ~ • , , ·< A.Pf' y ME H T > > = 
' ' 

t. 1' r J 

< APr Y ME H T > < i~ H ¢ ~ K C H A Sl 0 n F P A lJ,V1 Sl > 1 , , , , < APr y ME H T > = < B .. , PAW E H lA E > 

\ ; 

nP~EA1>1: 1 1 1 

i ' I .. tL E•T )( • ¥ 111 * 2 + . 2 , 
' I 

H()(~Y> • x • v; 

COS<60> • 112, 

' '' 
I •, 

3f~ n'J!lCTAHOBKIA E-YAYT TFn..EPb C/~'l:ilAHbl AllSl 8.CEX TAI<~X nE.PEMEH .. 
H hi X l~ B 1> PAll< F ti V1 i:1 , n 0 :;:1 8 11 q '0 ;J.l ;H C ~ 8 d hH.U,-1 C 11 E H vHI X • K A )I( M! ~ 01 ~ R 011 0 il E .. 

, I 

PAUV1;11 1051BI1'>11Chlv'iAC)-l R ::jfvlX P~BEHCTBA::I A~BlTo.MA•T~t-.LfECK.I.-1· OOP€A:FIJ6l,.l • 1 

ETCH CV1CfFMOiA KAK OPERATOR, 

B K~l</lOM 1·0 3TII!X npt~t·iFPOB nO.a.CTIIHOBKII! AEI1AIOTCS1 T011bKO AilS'! 
flBHO. 3AA~HH!b~~·'RUPA>!<EH1!1!:1, T,f, H~ OMIIA• f..13 nEPEMEHHJ:,!.X HE' MOII(ET 
PACC'~ATP.1BAT·bCSI ·KAK ¢10PMAi1bHbU~. IT1ArPAM•E .. P·, K nPtrrMEPY,: 'KOM•AH.J.tA- / 

3AMFHII!T H(X,'t') ~A 

B~nOilHEHA All~ H(X,z> 
rvMFHTOt:!. 

X • 't' 0 A_rl A K 0 , 
lti/H1 4<YHK1lll!ll! 

1 l I 

:·AKAH fl0ACITAH0BKA HE. &YAET 
H OT KAKII!X-11~~0 APYrii!X AP~ 
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KO~AHtl,f-,1 ,,0/J.CTAHOROK, 

Ern~ TPF6YETC$1 1"10/J.CTAHORKA ~nq RCFX AOnYCT~M~X 1HftLIFH~~ AAH-
HO~O APryMEHTA nnEPAU!A~: TO ~OwHO ~CnOnh~OBAlb On~rAH~E FOR 

ALL c~n~ FORALL) ,, 
CIAHTAKCIAC ~TO~ KOMAHA~: 

FOit All' <'CBO&O·AHbiE ni:PEME~lHt,ff> SUtM THAT <F.Y,.jE~CKOE RbiPA-
11/EH~f>· LET. <'C01.1COK noACTAHOR•)tC>; 

' l -~ 1 

<CRO~Oti.H~E nFPFMFHH~E> ::: cnE>F~EHHA$1~; ~~:.cnEP~M~H~A~> 

KOHCTPyKU!AR 
OFl$13ATfnhHO~. 

SUCH THAf <';ynERCKOF B~PAwEH~F> ~RnRETCR HE-

MP~MEP1 

FOR All x;y LET Hfx;v; • WwYI 

FOR All)( u:T KU::Y);. x~•YJ 

• r 

FOR ALL Y SUCH THAT Y~O LIT FCY) • f•Y••2J 

I • I 

3 AM F T 1t1 M ~· L1 T 0 K A W A A Sl n E P EM Eli IH\ q , Y K A :l A H H HI '3 F 0 R A i. l , q B 11 R .. 
FTC$1 4JOPt-1AnbHMM nA•P-AMETPOM, .'K.CH.O.P.hl~ OT/1f..14AFTCSl OT l\Pvr~X, P·A'HEF 

IIIM1 ~nOC/1FllCT~V111 BBEAEHH"'X ni=PFMFHHII!)( 11111~ ¢0PMA/IIo,HhiX nAPAMET
POR, ~MF~~~X TF wE CAM~E ~MEHA qHE ~TOrO nPAB~nA: 

nPt~ nPL.1MEHEH1A~ niOFlhiX nnllCTAHOROK;BBEllEHHhtX nOCPEACTBOM 
LI~T; CIIICT.EMA ;llPO<rMAT'PLIIAAFT no.a.cTAHOROL!'HhiE BhfP\wEH~~ R nOt~CKAX 

KAI01X•I1l-1F>O B~tPA~HHVIIII. KOTrlP~!E ~OryT CAMVI IAMETI:l nF>"RPI1EHHbiF A/lSI 
H l.1 X n 0 t1. C T .~ H 0 B K .~ : T A K Lit M 0 o P .\ 'l 0 M , l r T v C T \ H A R 11 ~ B A E T ~ I(:R ~~'A ..; 
l'IEHTHOCTh "'1EWAY t1FRO~ VI nPABO~ "'ACTSlMVI nCNt.Cl"AHO'B'I('fllf If OIT11"'~VIE OT 
OnFPATOPOA nDIACAAVIBAHJ,~q,: JJ.PY!'l-1Ml-1 CI10RA~"l-1: '10!lrTAHf'1BKA TAKOrO 
fl!A.liA, KAK ' j \ /' 

LPT X • )( + 11 \ ! 

HE PA3PFttiAfTr:q: T.K. B nntJ.(T,IHOBKE .JJ.;nSI- l( * "C"'~l'E"J.tA OFlHAPY)I(I,.,Y, 
4 T 0 n E P E M F H H A q )( : H A X 0 ll S1 h! A f.l C q 1i n 0 1J. C T A H 0 A 0 L1 H 0 M B t-,1 P A W F H ~ lA , C A -
M A VI M F F T n 0 tl. C T A !H) R K Y , VI P F 3 Y 11 h T A T 0 M F, Y A F T 0 IJ! 1-1 F. K A '1 0 n F P E n 0 11 H E -
HV11fl ·CTFK'A. AH·AnOri!14H0, nAPA nOJtC•TAHORO·K 

L F! t L • · M + N; N • ·L + 'R J 

HF Jl0nYCT1J1'-1A. 

KPOMF TOro,· nPABVIno l'T H nPOC-TF.i:'UIF~· t!JOPME wj'eT <rlEPE-
MEHHAq>= ••• " OTil>1!44AfTC~ nT .C00""RFTCTRYIOI!lFrO nPIACRAl~BAH~s:t 
"cnFPFMFHH~q>:= ••• " 
F tl!F Ill T F M , 4 T 0 f1 PAR 1!111 0 l E' n "11 Y 4 VI ~A 11 A H 0 C 111 C T:P.M P: ·~q,:: 3<A'M-F.'II.ll.A E f 
nEPfMFI-lHYin EF '11A4FHlAfM Jl0 TFX noP: nOKA nonb~ORATFnl- HE BROJJ.!AT 
BI-IPAlllf:HIAF, CO/I,fPWAIJ!Ef ~TY f1EPE~lF.HHY"1. ( 

~ 

MP111MEP. 

<CPARH. ( f 1 PV1~1FPOM K 3AMF4t-.HIII<l <1> n.,.3>. 

E2 l::t FJ 

r . 



4. , 

E 2 I: F 

LET EhrE1+E21 

FU 
E1 +, f. 

E2 J• .<H 
E2 ·a•· rG 

H E R hi '"I V f Ml E M bl E K 0 !1-111 H A bl • 
K 0 M A H A bl !l 0 A C T t H 0 !I 0 K 1 

' ' 
T < I 
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r r ' 

F1: • ( T l I , • • I I ' \· ·. ·~ 

e 1 + G 
:f "'<._••(•lt~f;:> + '••('i);>l' llj 

: r = \ t • ( )( ) I' 1 ;> • + C * • I X ) > '' ') T 1 I X I I r. 

2, onePAU~A sue, 

F_C/lt-1 nPO,rPAMrM1!1CT XOI{f.T rtPOCJtO 3A't-iFHr1Tb'· K!·A)I(AY.!fl, ·t3Xt0A~UlYIO nE·PE .. 
MEHHY~ HA R~PA*EHI!1E 5E3 nOCIIEAY~~FrO lPOCMOTPA 3TOro B~PA~fHV1A 
HA AA11bHE~Wii1E nOACTAHOqKI!1, TO MO~HO BOCnO/lb30BATbC~ OnEPAU1!1E~ 

( ,. ) 

suB < c,.,., • n • 2 • 4 • 5 > • : ~ l ~ ·-· 

1) SUB Hhlf1011H~ET flOAC·TkHOBKY /lOKAilbHO, B OAHOM B-DtPAliiEHI!1V11 
L E T '' 8 K 11 104 A E T " n 0 11 C 1 A H 0 B K VI , K 0 T 0 P h' E & y A Y T n P V1 M E H S4 T b C s:t K 0 R C E M 

B bl P A II< E H 1i1 H M A 0 T F X n 0 P 1 r1 0 k. fl fi E n Y A Y T Y H V1 Y T 0 \k E H 1:-1 K 0 M Mt:A ~ ., t.l E.-, · 1 

AR <n. 4.4.2>. 

2 ) S U 8 M 0 l+< E T R bin 0 /1 H 51 T h 1 G f1 b K 0 3 A M E H Y n P 0 C T 0 ~ fl E P EM E H ti 0 ~ 8 l'-1 P A -
)I<FHV1EM,, LE.T AOriYC~A.ET. tU1!1POK11~ KJ1AC.C llEBbi'X YACH1A noACTA,H080K • 

"'!. J 1 i ( 

BnOJ1HE t.ll··Ofl..)'rCH1MA,. H.Ar~PvH+EP,. llOACTAtWBI<A S.U80C .. ~~~.)l ·A nPAB~· 
flO _ Lf.l :rtPV1fHJ.Af..1T. K TOMy,, l.lTO nO.ACTA·BilE•HHOE :S+t'P.AliiEH~E ,CHOBA 
nPOCMATP~BAETC~ B no~C~AX COOTBETCTP~~ ~EB~M ~ACT~M nOACTAHOBOK 
AO TFX nOPI nOKA nOACTAHORK~ HE CTA~YT HE803MOIH~M~, TAK YTO 
nOACT;At1.0q-•KA TV\.flA LET X•~·: OP111BFLl.f l K J+.ElO'rPAH~~'HHOA PEKYP• < ~) 
CV1V1. ., 

P E 3 A F , r A E 3 r o s o 1 ~ o \II H n I c 11 E A Y E r V1 c n o n b 3 o s A T b on E P A u. V110 ~sue · · 
bMECTO rPAB~/lA LET , T,K. ~TO 3HAY~Tf~bHO 3~¢EKT~BHEE, 

~ ( X ) ;• ,. J :: ( " - ) ? ,, ., ! ' I 

3 , n 0 A C T A H 0 B 101 A Ml 0 E> IIHI X B bl P A li!E H IHI , 

; ' 

RCE nOAC 1T.AHOAKV11· Of,.(.Y?!(/\AR,1JJV1.€C$t' PA-·iHE, 
HYKi .C~~ AA~T-tltt1St, T,.K ,11rP~MJEH1!1Mht. /HIWb' 
~OPMAM, REDUCE AOt'lYCKAET \11CrJ0flb30BAHV1f 

T AKC,Ii1'"18CK0~· ~OPME: 

< n 0 A C T A H 0 A 0 Y H 0 E 8 hi P A \f! E H 111 E > : < B hi P A It( F. H ~ E :> 

-:: ('V-'~")?') 1 

~T'rO'lYEHb OrPAHM•'"I•f:.lt"'f': ·, 
K ntPEMfiHHb~M +1 fl.~bM · 1 

LET ~ C~EAY~WE~ C1!1H-

3/.\F.Cb <r'JACTAHOB04HOE 8htPA>~~FHV1E>- 3TO ~IO&OE Bt,IPAl!IEHV1EI YAOB:Il£:if."'t r :: 

: ( v ) .' . ~J • ( ) ' ., ' - ( y ' :) ( i ~I • ( • ' ;" i ., t v t ¥ ) ? l l ! I ~ I ' 

'> 1:' ( ' ) ' ': I * "' ·i • ) :: ( v * • I ) • ~ 1 I 1 ~ I \ 

I ~ '· ~ 

I' 



4. 1 
34 H F 8 I-I ~ l.l C f1 s:t F M hiE K 0 M A H A hi • 

K 0 M A ~I .D. l-1 n 0 .D. C T A H 0 R 0 K , 
' ' 

ROPH~~FE Cf1EAY~~~M OrPAH~YfH~~Mt 
t I • I 1 i l 

, t I 

( 1 ) C lr1 M B 0 11 hi 0 n E P A I H1 1:1 + : .. ~ I II F tl 0 n lll H hi n 0 ~ 8 11 s:t T b C Sl H A 8 E P X~ ~M t 
YPORHE P <n0tJ.CTAHOB04~0M Rh:lAliiFH1r11r1>. On[PAU~~ "+" MO*ET 6~Th 
~Cn011h30RAHA HA REPXHEM YPOBH: R cn0ACTAH0R04HOM BMPftliiEHir11r1~, ~0 ~ 
T011bKO A f,fr1HAPHO~ ¢0PMF lA T011hKO: FC/ll!l OTCYTCTBVIOT CBOnO'AHi!JF) 
n E P EM F. H HI-IE C T • E • B n PAR M 11 E ll: T 7 H 0 H F B n PAR f.!l/1 F 

• ., 'I • ,.. _, FOR All ••• LIT). TAK, • 

LIT COSCX)**2 + SINCX)••2 • 'I 
• r 

- p A 3 p E II! AFT c S! I A 

F 0 R A LL X L ~ T C 0 S ( X ) * * 2 + S ! ~I ( X ) * * 2 • 1 I 
.'• 

..,HFT, 

(!) PHYTP1r1 <n0ACTAHOB04HOrC B~PAliiEHir1S!> <T.F, HE HA BEPXHEM 
YPOB~f) OnFPAUf.!IW "+" lr1 "~" ~oryT ~~Th lr1CnOI1h30BAH~ TnllhKO R nlr1-
HAPHO~ ¢0PME, 

MPlo1M~P1 

U!T S! N CX•Y) wi$1fN f )t) * efdlsiC V ); + eos·( X; *SIN CV) I 

..,JAK~~ nOACTAHOBKA A0nYC~Ir1MA: HO nOACTAHnBKA ~llSI 

l) 

( I 

J N txJ \6. 1 Y + l) 
T ' I 

:u n P E 'll E H A , 
' ! 

I• 

O·AHAKO, nPABir111'A nO:ttC'TAHOBOI( All~ Rh1PAWFH1r1~; COtlEP1!iAit!11.1~' TP•1.1 1r1 
~011EE CI1ArAEM~X 1r1 HE HY*HM: T~K. Clr1CTEMA nYtJ.FT AF/lATb nO.n.CTA
HORKY ll~F.OrO ; ~1.~~~? COA~PliiA'ItlErO +· lr1'111r' '* K~K· M•~OrOKPATHhiX 
OnFPAU~~~ MCnOilb~Yq COOT~ETCT8f~W~F PAr.ru~PFHf.!lq ~~H~P~OrO n~A~~
flA, 

(Jt · OnEPAIJ"'~ ,__., RHYTPM cnO'.aCrAHOR04H:Of'"'('t>RbiP·AwEH1r1q> "10*FT o~Th 
C n F ll ~~tAll !A P 0 9 A H A T 0 11 b K 0 K A K 0 tt H n M F C T H A q • 

nIt~ Mt! ,.,, ( 

1 

LIT COSC•X) • COS(X)I 

• P A 3 P FIll A F T C ~ : H 0 
' .~. • ~ t l .... ~\ (I : ' ) ). 

L~T COSCX~Y> = <R~PA~EH~F> 
•I I. .; ; 1 I 

- 3AnPEWEH0, Cn~AYET 3AMFTVTb; OAHAKO: 4TO nPA8ttlnA .nnq 
eoS<X•Y) V1 AIH1 'eOS'(~)() .cnot'OF.CTBYIOT PA·CKPhiT1r1ot.n RbiP'AlltEtHH~ tJ.n~ 
COSfX•V'); KOTOPO~ PArCMATPtt~B~FTCq CI.1CTFMO.iA KA·I( tOi<X+(•V)). 

r ! J 

11~nASI nEPEME~HASI, 

~O~E~ F,hlTb Ontt~CAHA 
ALL. 

MPKMEPt 

j ) ! 

nOSIR~SI~'~A~CSI R nOttCTAHOqO~H~M R~PAlliFHM"': 
KAK nPOtt~1R0nhHAq C nO~O~h~ 0~EPAU1r1~ FOR 

'~R ALL w;v LET COS<~•V) • COSCW)•tnscy) ~ StNCW)•S;NCY)I 
JO~ -~L X L!T LOQ<I**X) • X , '**lOftCX> = X ; 



4. 1 HE~~4~cnqE~~E KO~AHAN, 

KnMAHAN nO.o,CTAHCBOK, 

c 0 s ( w * T ... THETA ( X)) I. 1 Au ( )() 1 

35 

KA*-AAq fltPEMfHHA5l,YKA3AHHAH B FOR ALL 1 s:lBMlETC$l ¢OP-
MAI1b-Hh!M nA,PA~ElTtPf'lM, KOTO.Pht~ O'T/H1"1AETCA OT AP,,yr!AX,,r PAHEE l-1fU1 
BnOCI1fACTBV1vl RBEAFHHb:X 11EPP1EH.H,,f1X"t tt£~~RECT,HbiX eEttL-tH!AH, ·V11"JI.1 ¢0P"' 
MAilbH~IX llAPAMETPOR, V1MFIQ11.11!1X TE J!(E CA,.I,IE V1MEHA RHF :noro nPABI-1• 
t1.A. : ~-~ ~J '~'-;or~ 

K A K !A P A l+,b<l!Y~,) 1000/ftE+ 1T.oQ.f)~,n ·li(A(~ >f'lD'A.!C.l..W.CX&'~A- -O.qjf'YliA ~. 1 Bbi'+IA Cl!llftH ~· r 4 

H 0 E B bl P A \II E H V1 E f I P 0 C M A T P V1 B A E T C s:l H A ( 11 y 4 A ~~ H 0 A bl X P A 3 P E W E H H bl X 
nOAC-TAHOBQK,, KOTOPb~F MOI!<HO ·CA·EJlAll') .' 

f' 11 

OAHAKO, t.1HOr.o,A ~TO HE ll<E11ATE!lbHO, I< .nNtMEPY1,l HC"t1111 HY)I(H(} nPO,. 
V1HTErPV1POBATb n011V1HOM no X no nPABV1fY BV1AA 

: ' H f'. 1 -1' r F 

I I "' 

•\f<EilATErbHO, 4TOob' flOAClAH08~A: -f-hffA CAfillAHA·'OAI!I,tt PA3 (I!IHAI.f'E 
X**2 rEPt~AET B X**3/3, KOT0POE nF.PE~AET B X••4!12 ~ T.A, 

) , 3TA rEPF.!10ACTAH0RKA ~OII<ET f'lhiTb nPE.llOT:RtPAit!Eci+~>K+O'~AIHAl0\11 " 1 1,. c;n 

Of:, lt.I!!S.UBS ·1 . c -,+ '+ 1+fl+f\ > 1 i' 

; \ ~ 

4> 11 A r R E S U 8 S 0 f, bl 4 H 0 Y C T A H 0 B !ll= H , 'I 

K 0 r A A I ' 0 .D, C T A 1-i 0 H 0 4 H 0 E B hi P A \1< E tH1 E n 0 5I B 11 s:l E T C 5l B fl P 0 Ill 3 f! E A E H lA ~ , T 0 
nOACTAHOBKA AE!IAFTC~, Fen~ 3TO !JP0~3BE.o,EH1Af AE11~TC51 HA nOACTA• 
H 0 B 0 4 H 0 F R bl P A)!( E 11 V'l 5l • n l -• • r· <1 ,_, n : r. 1 A , r r; ~ 1 1• 1 <q " •· 1 

nPM-.'4t!P 1 

LET A*•2•C • 3•Z: 
1 '-I I 

3TO ~3HA~f1, ~to 

A * * 2 .. C'* )( · 
3~MEH5lETCq H~ 

·3._,Z,'*lX ,, n 1 1 1 

A 
A**2*C**2 

3AME11s:!ET.CH -H·A 
!*Z*C , 

l (' 

. , , 'l T r =!' 1 

/ ,. 

·, l. ••• 

\.. - " -
F~ll~ nOACTAHOBKA nllAH~PtFTCM TO!lbKO TOrA~, KOrAA A flPOIA38E• 

AEHt.-1~ f1d~B~TC~ f1Q.ACTAH080~-.Hf.;lE' 8f.IPAWEH~q 8 ·ciffnf.H~X, s:tBHO YKA• 
3 A H H hi X R n P A B ~111 F , T 0 C 11 F .ll. Y E T 1-1 C ll 0 11 b 3 0 B A T b K 0 M A H A Y M A T C H , 

nPHMEPI 

; * * ( ) ) ") 1 ;> " ( Y , V · fl 1 ) I' f ·1 I \1 I ! <,; ' ' l 

flO 3TO~ <OMAHAE 
A**2*C*X 

oYAFT 3AMEH51TbCM HA 
3*Z*X , 

HO K 

A**2*C**2 

.' ' ( 'v ' '·t' ) , ) . r , 

rt0ACfAti08KA nPI!IMFH•E·HA tiE f'¥A€T, MAfCH lAK'IIIE MO)I{J:T o.biTb ~c~ 
110/lb~'iA -B KOHCTP!YKI!V1HV1 C POR ALl , 

-~ ' 

' I .~ 
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11 VI ¢<b F:IXPWIJ ~pl) ~-A l.ftlF· >Rh~PAw1 E If!~~~; 

.1 1 1'. > ( · ' 

Fl ~TOM P·A3.n~nE>•, MOII(tiO eocnO'n'':10RATbr~ KOMAHAO~ CL!AR, cKoM-
hiAHVIPOBAHHO~ ~-, EC•1t1 HAAO ;• r. FI)R •·lt' • 

MP~MEPa 

'OR- All')( ClE.Aflt L0G(E••x>:e•'·-·(Oaoo7etllfW•T+THEfAOCi>J 

3AMFTVIM; OAHA<O; ~TO ~MFHA ¢0PMAI1hHWX "APAMETPOR P ~TOM CnY
~AF nOnwHN ~NTh TFMVI WF CAMNM,I IA~EHAM~: KOTOP~E VICnnnb30RAI1VICh 
11 P I~ · 0 n P E A ~ II E'H t1 VI n 0 A C· T A W 0 R I( lA • • • 

!•ME"tAH~E; 
( + > \ ( r ... . ) • ,. ' ~- , .. , ! I 

OnFPAilt.HI C0!10CTABI1FHL-1~ C O,;PAlliOM B r111CTEMF o'-'IIA YCORFP-
IIIFHCTBOBAHA TAl<, 4TO 3AME\11FH!-11: R <POPME 

<, r \ ,, • • ' \ ,> ;t • ' . 
'ORALL X l!T P(A+9+X) • Vr 

F-Y!lET npoV13RnA~AT...,cs:~ R RbiPAWEHIIIA TVInA PCA+B+C+D+P>: ;o.nHAKo•,}· no , 
A0CT~T04HO CFPbE1H~M nPV141AHAM. R nOAO~HOM RNP~WFHIAIA PASPEWAETC~ 
T011h1<'0 5 Cf!ArAFML!X, 

It : l A 1.1•• E P E H U ~ P 0 II A H ~ E ft ~PAW E H ~~. ~ 

0 n EPA 1J VI Q Jl !A 41¢ F P E H U VIP n BAH ~1 ~ 
P A lltJ1 Sl M C 111 1': T E M 1-.t ( \. "' : n , 2 : 4 , 4 ) , 

IH 0 T H 0 f VI T r ~ K ~ C T P n F M H hiM :One ... · ' 

• ,'i. ) • ' -. 1\ \ ' 1 I 

P A C Ill ~ P E H VI F C 1.1 H T A K C tA C A A P r Y M F H T 0 F1 K 0 M A fl A hi l f T n 0 3 B 0 Ml E T 
RRO/l.lt1H, 11PARV11'1A A!A~<PFPEHU~POFAH!HI ~YHKU~,: ~1:\E.ttEI.fHhtX .f'lPOrPAM-
M~t~CT0"1 nnCPF.nCTR0"'1 0111!1CAHIHI NtfiATOR~ ~X Of,UlASI <PO~A·r*'•'• 

If 0 R A Ll < tl F P P1 E H H A t~ 1 > I ~ • • • < n F P P1 F H H A Sl M > L F T D ;. · C"<'<Yn'E p A-
UIASI><C~I!ICOI<' I"'FPEMFHH~X.)~<nFPF~FHHAt!K): <BNPAWFHIAF> rnf -; •\•• - ' < C n !A C 0 K I"' F P F "1 E H H 1-t X> : : : ( < n F. P f "1 F II H A S11 > , , , • 1 < ~ E P F "1 E H H A S1 M > ) . . . 
cnFPH1FHHAq1>~:, .':cnEPf'o1FHHASII<>; .' • .-~cnFPfMFHHASIM> . . 
,..~TO tt>OPMAnbHHF, ·nFPEMfHHt-.IE .. APrYMFHThl <OnFPAill~\.1~. 

. '; ' ~ 

AI1Q IAH~IAKCH~IX OnPPAUIA~ IAC~Onb3YETCSI AHAI10r!A4H~~ ~OPM~. 
. ( 

MP1.1M£Phla 
• 

,OR All X LET DF<TAN X,X) • SeC<X>••zr 

'OR All X7Y LET D'<F<x:v>:x> • 2*F<x:v): • I '; 

DF<F<x;v>7v> • x•jcx:v>r • 

Jl. -t , -41: I 

3AMFTIAM; 4'TO J:!CF ¢>0PMAIIhH11->I'f= nAP.AMFTPbl PACCMATPVIRAPMOQ OnEPA
I!~tA Jl011)1(H~I Fih!Th nn111CPHht KAt< C·BI")fiOJlHIIIF nEPEMEHHME 'KOMAH.aO~ ,OR 

All ; II! 4 HJ ~ T lt1 n P A B 111 ~A M n r Y T n hiT h n P lAM PI F H f-1 K 0 n F P foil~ S1 M C M)
~~M 41ACnOM APry~FHTOR. ECn~ Jll1~ HEKOTOPOrU APr~MFHTA OnEPAUVIIA 
H~t~KAK!AX nPAB~n A~$~EPEHU~PnAAHV1SI HF 1AAAH0: TO nrOrPnMMA Jl1A<b$E

PFHUIAP0AAHII1M RFP~FT KAI<' PF~ynbTAT R~PAWEHIAF B TEPM~HAX DF • K 
nP~MFPY: Fl':/1~ nP~~~nO n~¢¢~PFHJ~P0RAH~~ F rO ~TODO~y APrvMFH-



It, 3 H E fl t->1 4 111 C M'l f ~1 hi E K 0 M A H A bl , 
P A f> 0 ~~ E t ! I 0 11 F. R bl P A W E H >-1 ~ , 

TY HE 3AAAHO, TO ~~4~C11Frl~F 

OF<F<X,z>,Z> 
0 C TAB 111 T 3 T U H "' P A 'Ill F H 111 F f) F 3 l.-1 3 ~IE t1 E H 111 ~ , 
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: ( • ) I ' i' I .' ' I I • 

KOrAA R~nO~H~fTC~ nP~CRA~~A~V1E AllrE&P~~4ECKOrO B~PA*EH~~ ~11~ 
B hi L1 tA C 11 E H 111 f B bl P A )I( F H ~1 1-l H A B t P )( tl E 1·1 Y P 0 B H E ( T , E , , H E R H Y T P 111 C 0 C T A B "' 
H 0 r 0 0 n EPA T 0 I> A V1/H1 n P 0 1.L E A Y P rl > , P E 3 Y tl b T A Tbl B bl41.1 C 11 E H ~" A 6 T 0 M A H1,. 
4ECK111 cOXPAH~K)Tf.q B OF-tlACTVI, rlA KOTOPYIO Mbl bYAEM CCt>tfi.A.H:iG'fh·~A'K ,1 

,\ 

HA PA504EF nOllE. B AE~CTR1!1TE/1hrl0CTI!1 ~bPA*EHME nP~CBAI!1BAETC~ nE~ 
PEME..J1HO~ , .•ANS1 , .111 YIMF.HH.O ~an' nEPEMEtittm~ MOttiHO ~cnOI1b30BATb s 
A A 11 h HE Att· ~X (f-1 A H)tfltlfYHilH1 ~ ~'/' AIH! ·l'Or 0 ·, ,0 A'*i¥\tl\0 , ,lflltUf&'bll =8Bf C T.W '3&6\3"' 
A04KY KAK 4ACTb ~MEH~ nEPEMEHHO~, Hy~HO nOCTABIATb nEPEA .HE~ 
BOCKf1111UATE/1bHN~ 3HAK <C~.n.?,2,CTP.>, 

nP!AMEP 1 
•• i I ) 1 A <,J 1 <:I\ 

FCI11!1 Mbl Bb14V.CI1111fW dhiPAM<EititiE O•Y>**2 HA BEPXHEM .YP·OBHE 
rt P 0 r PAM~ ~I V1 3 A T EM X 0 T ~ 111 I lf.HH v1 <1>¢ t P f H ll V1 P 0 A AT b E r 0 n 0 V , T 0 
MO)f(H.O. 80Cffl011b30f\ATb..Cf1 ~0~ , v r. • ~~· r. 

i ' 

DF(I*ANS,Y>J 

• 1 =l · 1 ·.: • · r · ,,. • '· • ·1 • r1 !l . r 
EC11111 nPOrPAM~VICT HE liiEflAFT KAM<AH~ f'A3 HAf,lt1PATb " I*ANS " , 

0 H M 0 )f( F T B 0 C 11 0 /1 b 3 0 8 A T b r 51 t<: n M A. 1-l/\ 0 ~ D 1: F I N E , Y T 0 f.bl B B E C T VI ,l1 P Y -
rOE J.1MA ·All~ PAoOYF·rO r\0/l}l, f<, nPVIMF.PY, 

1~ 0 r 

DE F I HE , W'S!It I ·• AN S ; 

f: Y AFT 0 3 'i A 4 T n , 4 T 0 C 3 T () r 0 r>1 0 1·1 E H T A W ~: n Y At:= T PAC n 0 3 H ABA T b C ~ H A 
~BOllE KAK !*ANS • : ·i ·" 

) ., , r r · i 

FC/H1 flPOrPAMMiACT X0!1ET flPV1CROVITI-- :IHAYEH111E PA&OI.fEro fl0!154 flE-
p F M F H H 0 ~ t.A 11l1 B hi P A \II E H ~ K; 11. Ml .ll. A 11 b H E ~ UJ F r 0 ~1 C n 0 11M 3 0 B A H V1 fl , T 0: "101ll< ~ 0. ' 
B0Cfl011b30RATbC51 KOMAHAO~ SAVEAS , EF CVI!HAKC111C: 

nPHMEPI 

P flPEAbl.ll.YhlH' !lPtH-lF.PF, flOCtlE AV1¢¢>'=Pt:HIH1POEiAHMl, HA PAo04EM 
n 011 F H A X 0 A~ T C 5I r:< H P A 11<: f- H VI F .~' r"J 2.Jit.~• ~,·; VI''• .frC 11 ~ M hi X 0 T ~ M n P 111 C B 0 • 
~Tb 3TO 3HA4EHVIF nEPFMEHHO~ Z ; TO iY\IIHO V1Cfl0!1b308ATb KOMAHAY 

SAVEAS Zl 
\ ' 

• ,. ' • q (, 1 ' ) 

FCfll-1 11POrPAM~~CT X04FT COXPAHVITb B~PA)f(EHVIE B ¢>0PMf, 1103801154~ 
10111 f Cl lr1 C 11011 b 3 0 BATh ~i E K 0 T 0 P ~~ E n E P PIE H 1-1 ,, E K A K q, 0 PM A 11 b H bl E nAP M1 E T-
Phi , r o ,.. o )I( H o B o c n OJ\ b 3 o,s A T b c 5l K OJ-t A H A o ~ F oR ALL . , ' "' 1 1 1 

, ( y ' ., ) 'I • '< \' ,, I ) 



4. 4 H F B 1-11.1 1.4 C 11 ~ F M hi F K 0 M A H A 1-1 • 
Or•lt1CAHIHl. 
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FOR All X SAVEAS MCX)J 

TAKAP 3An~ch Anq rlPrA~AVhlFrO R~PA*FH~SI ~YAFT O'H~~ATb, ~TO 
N~zj PABHO i - . Z•Y + 2*Z 

4:i. OM&4CAHMI.' 

K on~rAH~~M B ~'MKF 
H ~ q - A R R A Y ; 0 P E IU T O!llt ~ 
81-,IROAA. 

lit E·8UC E 
tl@AR; 

OTHOC:SHCSl Or11ACAH1Aq, 'f'\ .. .n·A•, on~CA• 
Dnii!CAH~Aq nN lA O~F7 Onii!CAH~q 

OnMCAHIA~ TIAnA BBOAqT IAMFHA nEPFMEHHMX COOTRETrTRyV~FrO T~MA. 
TWlA ~ OniHAHIAE ARRAY BRO.n H 114MFHA MACCt~BOR lA 3AAiiET lAX :P"3-
MEPHOCTh: On~CA~IAF OPERA,OR ARO.n~AT IAMEHA nPF~!AKCH~·X OnEPAU~~ 
lA 1>YHKUIAIJI, * • ( - ~ . ) 

OrH1CAHIAs:l TIAnA: on~rAHI.Hl 1UUAAY: OPI!RA'&• YwE PACCMATPHBA
n~cb R cnOTsFTCBY~~FM KOHTFKrrF. OCTAnbH~F OniACAH~q PACCMATP~-
PAillT(q A .:)TOM nAPArPA~F, ·. 1 ·,, • 11 ~ 

• I " 
1: OM~CAH~R ON~ OFF • 

' ·• I 

nPOrPiiMM~ACTY rPFAnArA~TC~ !~A OniACAHIA~· A~9 YCTAHORK~ lA C&PO
CA PA3n~~HNX ~nArOB 8 CIAflEMF. APrYMEHTAMIA On~ACAHIA~ eN lA 

OjF SIR/l~I(ITCSI Cr~CKIA IAMFH ~llllrOB, lt'OTOPhiF YCTAHA;R/rliB'A'O'f'~" \-ffiiiA' i 

C6PAC~AA~Tcq: COOTRETCTBFHWO. 

MPMME,hll 
'· I )j 

ON FlOAT;GCDI 

OFF l!STI 
,. 

~CnDnhJ08AHIAE ~TIAX lA APYr~~ .n.OrTYMH~X r101lb~0RATE/l~ ~n•ro~ 
nOQ(H~FTr.~ B HACTOQWEM PyKOBOACTBf AAnFE. 

; 

2: .OmH•• HW C'1 ~·A·R: 

('_ ._, 

nPOrPAMM~cT MOWfT y&PATb n'~CRA~RAH~~ ~ nPABIAnA rOACTAHDBOK 
~3 ll~~OrO R~PAwEH~~ KOMA~nO~ eL~Aj : 3An~CAHHO~ P C~EAY~WE~ 
¢0PMF: 

ttEAR <81-,IPA*FHIAF.>•, , 1,1., <'~'-I'PAIIIFHI'IF:><OrPAHI-1'41ATEilb~ 

HAnP~MEPI 
·~ 

ci'EAR x; Hcx:Y)I 

U F n bl ~ "1 A C C lA R , TAKO~, ~AK ~ACCIAB A B n. 2.12.2 ( ), MO*ET 



4,4 H F r~ ol 4 ~~ C 11 q E 1>1 bl E K 0 M ~ H D, H , 
0 rJ l~ C A t!11 Sl , 

b bl T b 0 4 l-1lll F H n 0 K 0 ~~A H /1, F 

CLEAR A: 
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* • .. • • ' :" . T t. > 
1
•• I 1' ',! (. (,' 1 * * • ;, * 

OTAFil~Hh~ 3/lEMEHT ~3 MACC~BA A MOWET ~~Tb 04~WEH KOMAHAO~ T~-

nA 

eLEAR AC3)1 

3AME'4A-HME, ' 
, il<>fl=!O 

Onbt·f ··PAt;OJb! C · iCVICTEMO~ nOKA3biBAET, 4•TO lliOF-OE Blb~PA)I(EHVI£, 
CTARWfE ,11(6HiYW<Hb!M, CllfrA<Y8T CPA3Y lKE .yHY1'1T0W-ATb I{,OMAHAO" Ct.IAR , 
r1PV1 aTOM C00TBFTCTBY.K~ItlA5P ,CrfHt'll,MfrHA~ nEPEMEHtiA~ CTAtiOBMTCR ·CBO ... 
b 0 A H 0 ~ lA n AM~ T b , 3 A 111-1 M fl E ~1 A~ E E 3 H A 4 E H -1 F M , 0 C R 0 n 0 *A AFT C R , T 0 Y H 0 
TAK)k.£. C1116A.YET CPA(~Y YHt.+4T01kA•Tb CTA-BUIVIF HEHY>~~HWh1 L:ET • nOACTA• 
HOB~, 'T ,.>I<•.' DH1t1 \3AM.Etlf1RIO'T PAF;.OTy,. Ct1C:T.EMbf "' B,PR~•f'T-AATVITCR HA 
o E 3 Y-Cflftt H"blfl ; •nO ~ C KVI C 0 0. T 8 E'T'C T 81Yi01ilVI )( ~ l( 11E6biM l.f A C UtM' rfO!liB'hiPA ll< E • 
H IH'I .-

nPMMEPW, 

(1) 

A 1• X•*21 
2 

A I• X 

AI n .. 

2 
c • 2*C • 
8 I• x, 
B I• c + 1 

CLEAR x; 

AI 
2 

X 

Bl 
c • 1 

1 

(2) CnP!t1MEP ~3 [10]>, 

BEGIN 
A h X*•21 

.-t .J I !'. • ~ ,. I 

LET X•C+11 WRITE AI B •• X**21 
IF A•B THEN WRITE"OKAY"I ENOl 

2 

( :l ll' n I 

: ,. ,, ~ • r ' • 1 

-, ., 1 

C + 2•C • 1 , , 
OKAY 

***G2 • PUSHDOWN STACK OVERFLOW 
II 'l 

'!i 



4 • 5 H F 8 h! y 1.1 C 11 Sl F M hi F K 0 M A H t1 hi • 
PA~"T~ C ~A~I1A~~. 

*****!RROR TERMINATION***** 

4:~ PA~OTA C ·A~~AMM~ 

40 

! l 

( . J 1 

EC/1V nPOrPAMMV!CT WEI'!AFT 3ArPY'HHh R CV!CTEMY nPErBAPJ..1.Tt=l1b-,.01 ,., 

nOArOTOR11FHH~E .A)f'!~, COAFPWAWV!F nPOrPAMM~ HA A1~KE REDU~E : 
V!f11A, COXPAH~Tb PE~YI1b1TAH~ ~0 RHE!IIHFI:' nAM~TL-1 (A/1~ nf'\C11EAYIOIIfErO 
RRflA,A · \tfitl-..1l BPEMf!HHO, 1<'0rAA H~ XRATAFT OnE'PATV!BHO~· nt~M~Tir1) ~ OH 
~O.,j..ET ROCn011h308AThCA 1<0MAHA,MIA !N:ouf;SHUT; 

V!MEHA Rl+fUIHIAIX ~A~/109' A011\~Hhl YA0811FT80PSITb HE T011i..KO Clr1HTAK
C1r1CY Sl3bi1<A R!DUt! ~· ~0 1r1 'C.Ori1AIJIFH1r1SIM OF, 1.1MFHAX IIOK~IJ.hH-hi'X 41A·~-
110R -fl COOTRETCTBY'lOitlEill OnFPAU110HH001 Ct.1CTEME•. 8 o011hi1JVHCTBE CMC
TfM tAMFHA II>A~f10R- nPOCTO IAAFHH1~1AKAT0Pbl.' HAnOMHv.'-1:· 4T0 lr1AFHT1.1-
¢'1.1KATOP T 3APE3EJ>c~1.1P0BAH 1r1 OJ,01HA4AET TEPM!AHAl1. 

I 

.. ). 

1 , IC 0 M A IU 1, IN •11Ar ECHO . - . 

( I ) 

' : ~ . :: '<. I I I 

APrYMFHTO~ ~TO~ KOMAHA~ Sl~flqETCSI rni.1COK lr1~FH ~A~I10R, KOMAHAA ., 
AAFT YKA3AHVIF C~CTFMF RBFCT1r1 KAWA~~ ~A~I1 CKOTOP~~ aO~wFH COAEP-' 
WATh I<OMilli.l!.bl A1i:>IKA R~,UeE; 8 Clo1CTFMY. • '"';' 

r"IPMMEP1 ) 

.) 

IN F1;GGGI 

no 3TO~ KOMA~AF ~YAYT 'ArPYWFH~ ~A~I1~ ,, VI GGG. 

nP~ RROA~ C qHFIUHErO ·A~fA OnEPATOP~ no MEPE C4~T~BAH~~ nE-
4ATA~TCq HA nACT~~rE ~111.1 3KP.HF TFPM~HA11A. EC~~ nE4ATb BBO~~MO~ 
nPnrPAMM~ HF TPE~YFTCs:~: FE MOWHO Rh1K11~41r1Th: C~POr~q ~11Ar 
!~HO : 

2. ICOMAHAA END. 

I • 1-, .. ' 

(" * "' : I., 1 
I ' 

K0'1AHilfl ' 
• ·' '( I " l 1 I J' 

INDI . '-., 

ll 0 f'! W ~ A 3 A K A H 4 !A 9 A f k R H E Ill H 1.1 ~ t> A 0111 , r. K 0 T 0 P 0 r 0 f1 P 0 1A C )( 0 .0. ~ T B 8 0 A • 

' ~ 

\' ) 

0 A H A VI 3 <b Y H K ll1.1 ~ ~ T 0 ~ K 0 M A H ,ll )I - C F. P 0 C lo1 T h -t> II A r F C H 0 ; 4< O'T O=P'hl ~' · I 

ME Ill AFT f1 P 0 r PAM M ~ C T Y , B l-1 B 0 ll q l1 C l( 0 A H hiE K 0 ~AHA loti H A TED M ~~ H A 11 • 0 AHA
KO, KOMAilAA TAI(II(F ~CnOIIb'HFTrq Af'!q !-iFKOTOPOrO vnPAPflFH~if tw>e-: 
rA~TFP~E~ ¢ARI1A ~: CIIEnO~ATFII~HO~ HF A011WHA OnYCKAThrSI. 

FCfl!A KOMAH4A END ~ACnO~h]trTc~ R OCHORHO~ f1PnrPA~MF, ynPAB
IIEH~f nEPF.l!.A~Tcq TnrAA HA l!;P. 



4. 5 H E H bl 4 VI C Ml E M hi F K 0 ,_, A H A bl , 
~A50TA C ¢A~~AM~. 

3, KOMAMAA OUT , 

. { l ~·' ~ q 

3T~ KOMAHAA ~MEET CBO~M APrYMEHTOM ~M~ OAHOrO ¢A~~A, OHA 
HArJPAEiMtET HA IHTO RFCh fl0C!1EA.YKlu.ll!1~ B)IBOA AO TEX nOP 1 nOKA~ t311i0Tnn 
¢A lil/1 H F o Y 1\ E T 3 A K P b' T < n 0 C P E /\ C T B 0 M K ) M A H A t-1 SHU 0 1-1 M1 n ():I(JA 1 rtl ET 1 r n 
rt 0 ~ B ~ T C Sl K 0 M A H 11 A 0 U T C A P Y r i11 "'1 A P r Y ~ E H T 0 M , E C 111-1 41-JtilW)r mMt' >Y *=E: ' 
Ill C n 0 11 b 3 0 B A. H A 11 Sl 3 A n ~ C !.A B.._, 8 0 1\ A 8 n :.> 0 U E C C E 8 bl n 0 ll H E H ~tst• iJi i!1(1y lllETm ,. 
n Po r P A M ~ bl 1 T o B H o ~ b B bt A o A 1-1 M"' E c no M o 111 , 10 K o M A H A bl o u T P e ~Yr/HnT AT ... , · 
Tbl nPIIICOEAV1HAtOTcS~ K KOHL't 3Toro 1>A~t1A cec~~~ KOHELtHol <~'A~/1: TY"*E ,. 
H E o 1:>

111 l A K P bl T C n 0 M 0 Ill bIll K 0 M A H A 1:-1 S H U f ) , E C ~ ~ 8 K A Lt E C T 8 E A P r Y .. 
MEHT-A. ~OMA!IiAH ,.ouT ~.CnOIU:l3Y.erftfrl:l >'>t<E CYIIIf.GTBYIOtiH1" 4»A"I1, TO ~O'H 
CT~PAETC5l flEPEil nEPBbiM i11CnO~b308AHVE'>1 AIHl 3An~CV1 ·BbiROAA R flPO .. 
U ECCE B h ll 011 HE IHHl n P 0 rPM' M H , 

t"( ~' ... \ + \ • y * c.. + (. .. * I{ = : ,t 

4T0oh Rhi4FCTV1 PE3YI1bTATbl HA ·TEPMv111 ~11-~ HE 3AKPhtBASI BbiXOAHOr'\'0 ,, ' 
·A~I1A1 ~J~HO ~Cn011b30RATh ¢A~n C 3APE~E~RMPOBAHH~~ ~MEHEM T 

nP~MEP1 
'. ( • l 

OUT OF!LEI 

(I; l 

OUT Tl 
( 1 ) 

11AnPAfH1T ,fli:>IBOA HA TEPMV1H:AI1 , 1 I I 

l! ,, 

.. ~ T T c 

. , , j <l I ' :t I f I •' (j ') ~ ft (I >i 1 . I ' 

4, KOMAHAA SHliT, .. 

KOMAHAA ~CnOnb3YFTC5l B LnEAY8~E~ ~(PME : 
• ~ () · l "\ ·1 I · I > (HI '•' I H ~ 1\ l l '· 1', I N J" • > • o I r1 1\ : r: 1 'I (\ ; • • 1 > 

SHUT <Cn~COK ~MEH ¢A~n09>; 

3 A K P bkT bl • ' . (' y l ) 

3-TA' t<JOMAHAA V1CnOilb3YETC.H All~ T•Orf 1· '4TOOt-l 3AKPb1Th 'BbiXOA'HO~ 
¢AV!t1 nOC11E 01(0t!41lHI.HI Rl.:gOAA HA HErcl, B 50~blltvHICTBE C~CTEM 3TO 
AF~CTP~F nPOrPA~~~CTA RR~qETCq 0~~3PTF~bH~IMI ~HALlE BhiBOAV1M~~ 
P E 3 Y 11 b T A f M U >1\ E T h h' T b Y T F P 1l H , 

1 ')(In =I q 

FGM1; I(O,MMIAA OU.T llPvtMfHf!ET.Cq K <PP~I1Y 1 KOTOPt-t~' Yli<E 3AKPbiT, 
TO C.0AcPIHY1M,Ot Er·O CTV1PAfTC>i nPE')I(AE~· ~fM f,YAET .3AIH1C·AH. HOBhiA Sbl~ 
B 0 A ,. . , , ? ~ '' 1 A • T • n ', -l , ·• r· 1 v n ' ~ · T , fl • · l r: ., " 

E...C~~ · Rblt:J0AV1Mb1F ·HA BI+Etuht-1t1 ·A~ II :BbiPA\IIEHV1s:! B AA/lbHEAWEM nPEA.., 
rt011APAErTCSI • V1CnOI1t->30BATt. K.AI( AAOAH~~·· 111H~OPMAUV11(}, nEPEA BhiBOAo-M 
3TV1X Bt- PA>t<EHM~ _CIIEAYET c,r,p.ocv1lb 4711Ar(1 ,,.f4AT 1 <tJ-A:flPE.HiR f.e.M CAMbiM 
11 E C T E C T B E H H hili~ " r-1 F T 0 t\ n F 4 .IJ. T ~~ ~ !11 P A 11< E H v1 ~ ( C 11 r 0 A H Sl T bl M V1 " n 0 K A 3 A T E "" 
nqM~ CTEr 1 ErlF~>,KOTOP~~ HECORMECTV1M C C~HTAKC~CO~ BBOAA, EC~~ 

<P f1 A r n P Y1 R bl 8 0 A E C F> P 0 IJJ E H 1 T 0 11 P v1 8 B 0 A E 3 T V1 B ~·I P A lit E H VI s:l t; YAY T 11 E 1.4 A .. 
TAT#Ct r OGPAHI\IITELE,M.rl~·r-n,,~·f\· •) )!~"'' I'· 11'."'1" •I'H> l(l J'l'' ,.(\)(t;• ( 

·,1 I' 



4.!, HFB~4~C1~FMNE KOMAHAN. 
K(')!iTOOI1'"' ~A Ah~4:~'CIH1TFI1bHbiM n.I>OUFCC0'-1. 

4? 

nP!oiMEP; 

OFF NATJ 
0 u T '0 u fl'J ( I I 

X 1• (Y•tt••21 
WllttTE ·"'~N·I')IIJ 
SHltT OUT'I ltl 

ON WATr 
, ( l l I 

3TA nPOr.PAMMA OPrAH~3YE'r ('A~I1 OUT; KOTOPh!~ lf'!OnEPlii~T C/tE.o.Y-
IOWyKr ~H~OPMAllHJ6 % 

X I• Y••2 + 2*Y*Z • Z**!D 
!NODi 

SAME'fAHMft, 
':) I I ; 

(1) A11rFF>PA!I14ECKoE RbiPAIIIHI.H, nPFilUlE: 4[M OHO Bt'BOAIATCR HA 
R H F ql H iA ~ 4> A ' 11 : Y !1 P 0 11! A F T C q C lA C 1 F M 0 ~ • : · ' ·~ ' ' 

(2) nPOit1~R0At1Th RHROA OtlH~PltMFHHO HA 2 IAI11A F-01'11EF qlit=IIJH~X 4tA~11A 
HF.111->3q, 

; ' r 
(!i KQHCTPYK!JIAIA Q1NKA, HF IAMf~WIAF ~HA4FHIA~ CTAK!AF,KAK OniACAHIAR: 
nPA81AI1A LET ; OnMCAHIA~ nPnUFAYP), HF ~YAYT 3Anlt1rAH~ HA BHEWHEM 
¢A~I1F. A11P Torn: 4TO~N OHIA 3AniACAI11ACh, MOWHO R0Cnnl1h30RATbCq 
KOMAHAO~ WlltiTI; CC~. n: ~.?.~> R TAKOM: HAnPIAMFP, ~~AE Z 

W-IT!" 
A~GEBRAJC PROeEDUIItE;.: 
•••• 1 I I ' . . 

4;6 kOMTPO~~ 3A IMijMC~~TI~~M~M nPOUI~CoM: 

K P 0 M E P A 3 !'I lA "' H H X 0 n fA C A IH1 ~ ~1 ell 11 A r 0 R B hi R 0 A A n P 0 r P A M M 1.1 C T M 0 Ill E T 
IACnOdb30RATb A~A .AOn1011~1.4T•Et'bHMX 4111ArA: KOTOPMF YrlPA~MIIOT BHYT-
p E H H V1 M n P F 0 f, P A 3 0 IH H t~ E M B hi P A w E H lA ~ • 4111 A r I! )( P ( ! lC P A N S T .0 tO 
YMPABI1~FT PACKP~T~FM CKO~o~· D ~~PAw~H~~X. EC1~ OH C~POWEH, TO 
PACKPNT~F CTrnFHF~ MHOr0411FH~B V1 lAX nP0~3BFAEHV1~ HF ~P0~3BOA~T
C Sl • 

K 0 r .n A r: n1 M lAP Y v)T C Sl .n ~ E P A IH1 0 H A 11 h H hiE :t> Y H KUlA !A , T 0 R I! f) U C E 
0~M4~0 1 00~Y4AET PF3YI1hTAJ C J~~V1M 3HAMEHATE11E~~ · OAWAKO~ EC11H 
nPor"'P•MM~CT HE X04Fl', 4TOnJ..1 ~HA~EHATF/11.1 KO'Mo~HIAPOBAY'It~c ... , OH MO• 

WET CnPOC~ATh ¢~Ar M~D (MAKING C~MMON DENOMJNATO~Si~ K0T0PH~ 
Y n P A B 11 s:1 F T ~ T IH1 n P 0 Ll t= r C 0 M : ) C 0 !; F H H 0 ~ T 0 F. 1-1 R A E T Wl 111= 3 H 0 T 0 r A A : 
KOraA H!AKAKMX 8W4V1CI1EH~~ HAV~OnhtUFrO Or:;WErO 4F11tATF~~ HE nnAHV1~ 
PyFTCs:!: l11'f\.1 ~ 4·AI1bHE~UIFM TP'FF.YETCSI A~41ctlFPFHIIV1PO~AHL1E PAUlA• 
0HAI1bli0t\ 41YH1KUI.41.1 1

,' EXP 1\-11 i.,,MCij' 0Fit.I4HO YCT~HOR11E~bl • 

• ;, HAXOIIIA!H~E Ol!itllllrO Al!t1~fl!11'~ AIYlt nolt~·HOMOa. 

8 s:l :Ft K E R E D U C I! C Y ltl E C T R Y If\ r C n 0 C 0 ~ hi C n 0 A t-.t n 0 P Y n P !'1 r P A M M II! C T A ) 
Al1q COKPA~FH!Aq 0F.M!AX MHOwtATE~;~ R 41AC~tATF11F M ~HAMFHITE11E R~PA
iiiEHII!9, CIACTF'-1A ~l-lnQ11H!AT nPOR::PI(y HA HAII!F.O~ni' 1 1A" f"lhiii!AI'I AEI1~1TE11b: 

·1 ,• 



4.8 H E R bl 4 V1 C Ml E "101 E K 0 ~ A H A bl , 43 
B hi B 0 A R hi P A W E H v ~ . 

OA~AKO, EC~~ 05W~~~ MHO*~T~~~M~ 8 4~C~MTEnE ~ 3HAMEHATEnE 
SlBMUOTCq 116Pf'1EHHt-1E. V!nV1 4\ACJ10BI'IE BHPAliEHvHt 1 fiPOBEPJ<;A' ~ COKPAlt.LE• 
h V1 )l a t>t 11.0 ll H SHO T C Sl· A R T 0 M A T,lt 'i.f.1CIK',l1'. 

ct>nAr GCO 0F-~!4HO Cf,PO!l!EH, flO C11E.ll>IC11t\!1M rlPLAY.VHAftiof 
( 1 ) 0 H P A C X 0 1\ Y E T F> 0 f1 b 11! 0 F K 0 n 111 'l E C T A 0 M P IU 11 H H 0 r 0 B P E M E H LA i 
c 2 , <P 11 A r ~~ e x P : M c D , K o r o P bt E o o f,, y H o Y c T A H o B 11 e H bl I rAJ~ ArH ·T ~tt-P Y,IO T 1, 

4TO 11~50E P-U\AOHA11bHOE RNPAWEH1!1E, 3KE~BAI1EHTHOE o, ynPOWEHIAEM 
6YAET Cl:lEilfHI) K o; ~~.'r,) S'~·cn 

(3) ECil~ 3HAMEHATFI1b SlBil~ElCSl HA~f,O/lbU~M O&W~M AEI1~TE11EM, KAK B 
Bb1PA)l(EH~H1 CX**2 • 2*X + 0/CX • 1) , C~CTEMA Bbtn011HV1T:'(C,Ot1C~Alot '· 
Ill E H ~ E , .ll A lk E E C 111-1 C 5 P 0 Ill E ~ ¢/!A r G CD , 

i 

• SJ 1 1 l (, ·l ~ ~; H f -, ' -,I r 

n P VI 11 F Y A T A H II' V. H I:> I P A w E H v• v , n () 11 Y 4 f H 1i bl X B 0 B P E M Sl B f->1 4 11 C 11 E H VI ~ , 
C~CTE~A REDUCE nPOSl89ET 3HA4\ATE11~H)I() r~A&KOCTb. KAK YnOMV1HA• 
J10Cb ~AHE.6, HVti<I.A~OrO ~BHOroO ·OnEPATOfA ¢0PMATA HE'.nP~MEHqET·C~, 

T,K, 3Tu flPVIHfCFT MAI10 nOt1b.3bl nPV! AfrF5PAV!4ECKV!X 8t:>~YI-1Ct1EH~H4k, 

r A F P A 3 M E P bl 8 bl F< 0 IH1 M f-1 X P F 3 Y 11 b T A T 0 B V1/1V V1 X K 0 M n 0 3 V! IH1 Sl , B 0 & Ill E M , 
HE~3.SFOTHH ·3APAHEF. BMt:cr.o 9TOro, REDuCE I nPEA!1ArAET 'HA BbtFJOP 
HECKO/Ibi(O ·cf10COBOB, n03BOIHII0 1\llf1X nPOv lBECTV! '8biB0Jl ·B nOHRTHOt:\ VI 
A 0 n Y C T ~~Or ·n P ~ SH H 0 A ¢•0 P M F ; ~<rn • r. • 

KAK Y*E Yf10~~HA!!0Cb, A11rF5PAV!4FC~OF BNPA*EHV!F nE4ATAETCq B 
PA3B•E...PttyTOM. .BV!AF ,, 3An011HSH1 ACKl· .CTPOKY HA 8biR0A£· CR.O~M~ 1.4/lf!liAM..,, 

AMl nOBb!lUEHVt5l 3¢¢EKTv1BHOCTV1 B!->1801 A MOryT oh!Tb V!Cn.0/1b308AHbl 
0 n VI C A H V! \1 A bl B 0 1\ A • C !! E A Y F T , 0 ,1, H A K 0 , 3 I M E T V T b , 4 T 0 T P A H C ¢0 PM A !J. V! S1 
ts o n"' w o r c A bt P A w E 1-1 111 Q , n P o R o A 11r r-- A ~ c u E n o II• o b E c n E 4 E H 111 5I P A 3 H o o ~; P:~.ft · 
¢> 0 P M A T 0 p 8 H B 0 ,a, A , ~~ 0 )j( F T n ClT P E b 0 R A l b M H 0 r 0 1"1 A IU Ill H H 0 r 0 8 P E M E H V! lA 
nAMs:lfVt, 8 r!OAOt;HhiX CnY4A51X, FCtH1 nPOr~'AM~~1CT X~()(\tflll'!Y~.f<;O"P'\.1.f'.b •.nfr•t,. 1 

4ATb B~BO.ll~MNX Pt1Y~blATOB, OH MO*ET CoPOC~Tb ¢/lAr PRJ , ~t~ 

norn\ . .JY1~' · K~MAHAY i ·O,flf , • EC!H1 41-fiAr Co~'O!t!E~~) • rTO HE ~nOilb3YETCSI 
HIll 0 A V1 H i-1 3 r1 E P E 4 ~1 C n E H H hi X A A 11 E F C n 0 C 0 5 ( • 8 R 1:1 B 0 A A • R 1:>1 B 0 A n P 0.~ C ~ 0" 
A~T R OnrlOM <t>V!KC~POBAHHnM <t>OP~ATE, KOlOP~~, B OCHOBHQM, OTPA*A• 
l T B H Y T P f H H f.O 10 ¢ 0 P M Y B bl P A )!(E H jj 5I • ¢ /1 A r J• R J 0 5 I:>IY H 0 Y C T A H 0 B (I e H , • 

n P ~ Y C T 1\ H 0 B f1f' H H 0 M ¢> fl A r E" P R I C f ~ E C T B Y 10 T C n E:A WO.Il.i.IA..E. .CrflO Ci)6.t.f , 
OnVICA~~~ B~BOAA : 

• '~ v •.... r '· 

II '· I· l r.•• :· , 

1, on..,GAH11E •OAlii!R, 

~ . ' 
3TO on~CAH~F MO*ET f~Tb ~Cn0!1b30Bt ~0 An~ YnOP~A04FH~~ nEPE• 

MEHHNX H~ B~BOAF. 

< r 1 

I 1 f I-~ f. • ) ' 

TAK, ~p~ VICnOflh30BAH~~ 

' 
ORDER x,Y,ZI I ' 1 ! I 

X CTABV!TC~ nEPE~ :Yc · ,. '·. )Y\. < n FA> 81\1 • ;.~,. -1 1¥ <X1,•\f.; ~ ~'A)Ul'£Hi·T..SIY IO:T: 
A P Y r 1-1 ~ n F. P E M F: H H hiM R C 0 0 T r; F T O.J B y H'l til. E M B hi P A )I( F H VI 111 111 ~ F. M n E P E M E H -
HNM, rOABI!Sl~W~MCA 8( ·~!l)b\Ht'E(;I U.tt-1 X• Qfl \11+( A~<i,1~l * ·0 fW) e. ,;1 * "WflW ~ H:£: II 

; 1 r l 1 1 r 1 -, ' 

: t; 



4. 8 HFBN4~Cn~F~MF KOMAHAW. 
!:lbi~O/t R"IPAI!IFHIAI:!, · 

YnOP~aO~fHH~M T~~~M Cnncn~OM nEPFMFHHNM. nOP~qOK 

WET F,hiTh lr13MFHFH AAI1bHF~I!IIr1M Bbi~HlBOM 01'0! .. ; HO 
PRA04EHHME ~FPfMFHHhlF ~yAyT ~MFTb nOP~AOK Hlr1WE: 
W~X Bhl30BAX ~RDfR ~ 

44 

r1 F Ptr: Mf: HHhiX ·M·O .. 
Tnr'IIA Fl'EPF~nb .. 
4FM B nPeAbi.Ay ... 

) ,) '1 ' 

T·A·IC; 'K01M ..... A'-' 

ORDI!R x:v:z1 

' ) ' , q X ;i 

• •l 

< r > 

( '. ) 

' 
. '!\ 1 ( ' ) 

0 R O't! A V ; )( I ( r - > '- 'r • - ·~··x> 

1'10CTAA~T l nFPFA Y ~ X 

... '· i 1 I ·"' Y . 1 >j h :') f-1 'j h ,", , ,1 

l. on~CAH~E FA~ToR: 

! '.) 1 i (l 1 )l r 

A.PrYMEHTOr-1 '9TOrO Orti-1CAH~Ht s:!B11s:!ETCq cnlr1COK rn::Pt=MFHH~I~ 1 ~/t-111~ ' 
~ A F p,H"' X ttl 0 P M • 

,, ' 

nPIA FlhiRO.'lE Bt-tPA\IIfH~A~ H'A 'f1~~AT,h 411EHhl; COQ.FP-wAttl"''i=' OAHY K1 TY 
>~iF:: rTFnF'Hh nFPFMFHHO!:! IAillh SlAFPHOIII ltlOPMhl J..13 cnlr1CKA APryMEM-,08' 
On~1CAH~r1q FACTOR rPYnnJAPYinTC~~- .<\ O~!tHU M.HOW1HE11h 8il.tHOCM1'CR'·' 13A 
CkOr,kY. 

i I 

B-CE Rfo-IP~li!EHIHt: Bi<l1104.fAIOlti\11F 1'1PFII>'IAKCHYIO OnEPAil~l(),• TAIOII!' •..-tOrylr' 
f> bl T b ¢> A K T 0 P !-13 0 8 A ·~ 1.,1 8 K 111() 4 F. ~qH: M ~ M E ~ lA 0 n F P P. I J lA lA A r n l~ C 0 K A P r Y M E M • 
TOR Onlt1CAH1!1~. ' 

MP~MEP r· 

PAtTOR M;eo~~~~~C~~I 
'~ '.:! 

·1 ., 
''-I 

.,..RCE CTEnEHL-1 t( lA ·S'IN(·~) lA RCF <DYHKIHH1 KO.C\1HYr:A &YAYT' 41A~~ .. 
PiA~OBAHhl.' 

~. J 

0 n lA C.A H lA E 'I 

It PM FA C V 1: ~ ~: • ; VfH I , 

3AnPETIAT •AKTOP~3~UIA~ anq RCEX v1:.:.:vN~ 

3AME"'AHIASl. 
(1, FCIIIA KAKO~·Tv "'IIEH 
50~FE nFPfMFHHhlX M/lA~IA 

CAHIA~ FACTOR 7 TO 
Yl,f4CTBYET. 

Mttlt1MEP 1 

Rb~PAWF.H IH1 1 '(.10.t1FP\IIIA T. ·O.ll HOB P E ME 1-1 HO ABE L-1111A 
~AFPH~X •OPM~ IA3 CntACKA AP~YMEHTOB On!A• 
:,TnT 411Fii R nPOIJECCE <11HTr'IPt.13AU!oH1 HF 

' ' 
3TOT nP!A~EP \1ni1~CTPiAPYET HF TOilhKO AAHHOE 3AM~4AHIAE: HO ~ 

11. F I\ c T B lA F •, A r A ALL FA c c n •· 4 • ~ • 4 > • ; \ , v , y 1 1 ; :'-

A I • ., *'*I'* C G• •I •· .f*,(J<) * i *•('G **I * H) I U *>8 )'J x 

~ ' I - '' 

A I • (II* C 2 * 8 * G• *'' tlf< ·It* 8 * G * F ito If + G )) I ( 2 *B) 
OFF ALLFACJ 
A J 

2 2 2 ~ 



4,8 

<2•B•G *F 
OFF ALLFAC; 
FACTOR Fl 
AI 

H E R f,l 4 VI (' t1 $1 E ~hi E K J M A H P. Ll • 
r;HtHJA HHt>A\l<f:'1V1~. 

45 

2 2 2 I ! I ' ( ) 

CF *<2•R*G 
FACTOR Gl 
A I . 

' 2 1 ·2 
C2*F *G •B 

+ 4*R*G) + F*CH + G ))/(2*8) 

(J) -CPABlH18lA.H PE3.YiltrT·AHI ·A&~CTBVI~ OrHICAHH'Sl , Ft\CfO* 1 C PE3Y/1bTA• 
TAMVI · A1:~Gl;RV1~ .c1>!1Ar.A . ·ALLfA.C · OTME.T11M, • J.fT<O 8 -nOC11EAHEM C/1Y ... AE 
"OM~.O.J.I_t!•F ti H,A ~" <IIAK TO..P ~3 AU VI~ , OnP E A E II~E ,. C H nO CllEAOB AT E·llrb HbiM PAC no .. 
!10li(EH,~E·M • ·~'/lf.HOA R B.HPAM<EH~H1, . A OnV1tAHYIE 1FACf..OR 0CYUl·ECTB/1stET 
t;OIIF.E ·W3F,tA_PAlTE/1bH)'IC '10AH04fl.EHHYI{).'1 •¢11KTOPV13AUYIIO' 8 PA311VII.fHbiX Blt1.-
AA X, .. 'I ·' ~ I I ·~ 

~ ' , 1 1 ' r _J j 

3, OnVICAHVI~ UP V DOWN, 
c:. 

( n • ~ \ \ c \ • . • ~ • ' + • Y • . • ~ • ! • Y • v * c l 
PPry~FHTOM KA*aOrO IA3 ~T~X On~ACAH~~ ~BII~FTC~ CnVICOK nEPEMEH-

H t-1 X 1-1/ VIr >1 Sl A E PH 1-' X ¢0 PM • "l r. : 1 1 ' 

1"1 E P E M F H H A Sl < Sl tl E P H A ~ 11 0 P M A > 1t1 3 ( n 1-1 C K A A P r Y M F H T 0 B Onl-1~ ~ W~ 

UP B C E: r A A f' Y .l1 E T f1 0 M E ''' AT b C Sl R Y 1-1 C lilA T E II b ( R 0 T P VILlA T F II b H 0 ~ C T E • : . · 
nEHII!, fCt1!.1 3TO nOTPEr,vFTC~>, ~I-IA!10rlt1~ti0, C I"'IO~OW.t-1{) O!l~CAHI.HI 

DOWN rEPEMEHHYif <VIIIll1 S1AFPHY6(.ll ..aD>~McYd + M~H.O ~ .. TMT-Ib .-a. 3&~&!"') •. 
HATF/1b, 

nP~MEP' 

X 1• A/81 

X 1• A.JB , . 

UP 8 ;., ,-M i 
f••fi) • I 

A*B 

DOWN AI XI 
(•1) <•1) 

8 /A 

( ~ . 

') r 1 1 1 

,, r r ( c: l 

'•. f I \•; ( ' f • 

,• '1 I ' l II . 

:? 
( r - ) 

J • v • <: \ : .. \ • v • (" + v' • ' ) .. ·' 

: \.' f I• 1 .1 

4, •11AI"VI BbiBO.U. 

ct>OPMA BbiBOAA MOlHT f)~!Tb ~0AV1¢V11H1PO ~AHA Hf T0!1bl(0 nOCPE.A•C,TrgO"'\' · 
OnV1CAHVI~ ORDER, FACTOR, UP V1 DOWN, HO 1t1 nEPEK!1~YfHVIEM C no-
M 0 IIi,._ Kl 0 n V1 C A H 111 ~ 0 N V1 0 F F P A 31111! 4 H II X 4> 11 A r 0 B y n P A B II E H 111 R B t-1 B 0-
A 0 M • M bl n P 0 ~1111110 C T P VI P Y E 111 V1 en 0: II b ·3 0 B A- H 111 F a T VI X <1111 A r 0 B H A n P V1 M E P F , A 
li1ME!-LHO : .nfYATAR RbiPAli<E~ J 

S I • X* * 2 * ( Y * * 2 + 2 * Y ) +X* ( Y * * 2 + Z > I ( 2 *A :• ll 
: T T I .\ ., I ! "' 

COOTBETCTBYKJW.l-1E ct>nArl-1: 



4. ~ HFB~~~Cn~EM~E KOMAHA~. 46 
R<bii:WUl' '~hi'I>'A\IIfHIADt: 

1 4 ' 

' 
(1) AlLFAC, ., 

I ~ \ ' ', ( ( ) I ( * ~ ' \ • i I 

\, t \ 1 

3TOT enAr YKA3WBAET CIACTEME: 4TO HA40 nPOCMOTPFTh BCF R~PA- ;n 
I!<EHIAF~ LAI11A KAliUI.OE nOARhiPAwFHtH. 1AK11V!4EI-IHOF 9 CK'OnKt~ R n~CKA)( 
llPOCTOrO M~OliiLATEM~ lA HAnE4<A,..A'-T>,' ~Fro ~·A C'K0F,'1<AM'l-1'.* '• ' ' '" ' ' 

ECfH1 d>I1Ar YCTAilfOIBVJ'f~, TO HA Rht90AF nOJ1Y4AETCq KIH~nAKTHOE 8bi
PA\IIEH~f C RM~811£~HO~ CTPY~T~PO~. 4ACTO~ O~~AKO: TAKIAF B~PAWEHIAq 
Tpy~O nOitAAIOTC~ ~HT~PnPFTAU.H' \.4 n0411FHHOMY CP'AIHH'HIAIO; T .K. 
C K ~ 5 K M B H 1.4 X P 'A C n (){1 ~lr WWT C q EJ H F C K 0 11 b K o. y P 0 R H F t1 • 4 T f) 6 ~ 1 :u n P F T lA T h 
TAO'IO• "O,nHO~IlFHHYIO'' 41AKTOPIA'3A11AIO~ lti/1Ar HYIIIH'() C'F.POC!ATb. TAKIAM 
0 0 P A 3 f) M ~ H A lll F R bl PA \II E H lA F C 0 C F P n Ill F 1-i H hiM d>/1 A r 0 M A L i' F A C n Y .0. F T n f -
4ATATI-JCS1 R BIA.O.F: 

OFF ALLFACJ 
Sf • ~A \o '. t 

- 2 ! z . ! 

q; I ' ) \ ['': 

(!*X *Y *A + 4*X •Y*A + X•Y + X*l)ICI•A> 
1- ) 

A C YCTAHOB11EHH~M •11ArOM iLLFA~ 

ON AllFACf 
sf -

I, 

'2 
X•t!*X*¥ *A ~ 4~-•V*A • ~ 

2 
+ !)J(I*A) 

ALLFAC Oo~4HO YCTAh0R11FH~ YCTAH0Bt1fH OH 111 R nOC!1E~YIO~~X nPtA-
MEPAX~ Fr/1~ HE OrOROPEHO nPOT~RHOE. 'l; 

6> Dtv: ... \ ; 

('.,I 

l': 

ll 

3 T 0 T ct fl A r n 0 3 H 0 IHH T P l\ C n P F .11 F MIT h rJ P (') C HI F M J.i 0 IIW T F 11 IJ ~ 8 X 0 .o,\Sf\t[ ~ ' 
A COCTAB 3HAMFHATF11~, ~ 4~CnA LA O.O.H0411EH~ ~ noa KA~A~M TFPMOM 
41ACI11ATEI!Sl: TAK, 4TO HA Rki!HlJ!E noi1Y4AI<lTCSl 41AC1'1EHHO-Pt~UIAOHA;frto!H~IF 1

' 

I<O~tt><f>i.1U1AfHThl 1ft OTP~UilTFI1bHI-1E CTFnEH~ 0AH0~11EHOE\, (MHr:MOH!o1~Fd'IC'01F 
nPAB!o1110 : DIY DIYIIDEI !Y MONOMJA~I >: C YCTAHOBI'1EHHMM tb~ArOM'*• 

D I V H A Ill F F} 1-l P A Ill F H 111 E n F 4 A T A E T C ~ A A Vlll F ! 

ON AllFACI ON O!YJ 
If 

- 2 
x•cx•v 
OfiF D!Vf 

2 <•, 
+ 2•X•Y • 1/!•Y .A 

¢ 11 A r D I V 0 F. hl4 H 0 C 5 P 0 Ill E H • 

(1) l!ST~· 

(•1) 

• 112•A •z> 

. ; .'·; 

-) ( I -) 

. \ 

,, (' 

3TGT ~fiAr 3ACTA911~ET C~ClEMY nF~ATATh KA~~~~ 411FH CYMMM HA 
HORO~ CTPOKE, C YCTAH08t1EHH~~ 4>11Ar0M LIS' 1-iA~F R~DAWEH~F HA
nE4ATAFTCR CfiFilY~WMM O~PA30~: 

ON ALLfiACf ON LISTI 
sf 

2 
X•<2•X•Y •A 

+ 4•X•Y•A 

) ' ( . ' 



4,8 

2 
• y 

+ Z>!<2*A> 
OFF LISTI 

H E P hi'l ~ r: 11 H E "'1 hi E ~ 0 M A H A bi , 
BHBOA RfiPAiii! H!.A~ o 

• 1"' J I I A • >• (' 1 l :. ! 

~liAr- l.ll$<'f · O&·bl4<HO :C·oPOIH-tH, 

(4) RAT, 

47 

3 T 0 T ~ 11 A r n 0 fl E ~ E H T 0 /'1 h I( 0 n P ir1 8 t-i 8 0 ~ E B hi P A )I( E H VI ;, , 8 k' 0 T 0 Phi X n E .. 
P E M E H H bl F ¢ A K T 0 P 1,1 3 0 8 A H b~ (n,: ""1\1)f-\Cl(fllt> !{). <:,F4~~ ..- (8"1 ~T O.M <;P~Mo@. ..Q.f;:tJ1 ~ 
3 H A M E H A T F 11 b H bi P A lll E H !tHl n E 4 A T A &; T C ~ C < A )I( A bi M ¢ A K T 0 P 1!1 );,() B A tf H bl M n 0 A -
8 hiP A>!( E H V1 EM o P F 3 Y 11 h T;ll(T~ .M;O,~~ P.\A C.C M-A f.P ilt&A'IT-b:1 ·~ Kt. 11().11 ~+\<It~ )I( Pd<: 

(' 

C TEn E H H 0 ~ P 5i A n 0 ~A k' T 0 P ir1 3 0 R A H H 0 ~ 11 F i> F ME H H 0 ~ < S1 A E PH 0 Ill 41;0A-M:ft) 1 r. Cl , 
K03~~1!1UIAEHTAMr1, KOTOP~:E 51BMH0TC~ i>AtJ1.10HA/lbHbiMVI ¢YHKIJ.iMJ:r#1 -~Al...,, 
K VI X - T 0 /\ P Y r r1 X n F P n1 E fPi H X < 5l A 'E P H hi X '> 0 'P ~ ) o ( M tf E M (I H 111 k' A l R A T 

F 0 R RAT I 0 NAt-FUN C T I 0 N C 0 E F F I C I 1: N T.::s > o <: ' 

nPMMEPI 

FACTOR XI 
ON ALLFAC; OFF RAT; 
SJ 

; ( ;,j • • ) \ ( •• ~. 

2 2 
<Z*X •Y*A*<Y + 2> + X•<Y + Z))/CZ*A> 

ON lltATI s, I ' 

2 2 
X *-Y·•(.y + '2> + >«•(Y + Z·))/(Z*A> 

0 F fl R,A 11;, 
Ot;bi4.HO •¢11Alrl , RAT 'CnPOtuE·H o 

• ( ~ + .l * c; ) ; . ') 

J .. 'I • t') * f' + ( f + "] 1f" • ,. C, ) * 1 • 

~ T i I ' ' r~ l ' I 'l _, r ·, ' ': 

' 
AAilEf,.I~C/1~ •Mbl -QCTAB!lSiE•M "X. ¢AKTOP~30BAHHt-tM ~ YCT.AH!A811~BAFM 

0AHMPE-MEH0~fl QdV rill RA•T TO, r!O/lYLfi•EMr 
' ( 

0 N 0 IV t ON tftA·H 
s J ' .. \ 

2 
X *Y*CY + 2> + 1/2*X*A 
OFF Dlv; 

+Z> 
I l " 

: r • -~ , r tt · ·~ i ; 

H A K 0 HE U, n P VI ¢A K T 0 P ~ 3 0 8 A H:~Mr X., •Y•C T<A H.OB /liE HH.o.M1 >4tkT' ,, ~l-1. '"tifl\P <H-: 
WEHOM ALLFAC , n011YY~ : 

r - 1 ( (j r ' , ? < ~ • V + 1 .... r 1 I (, r' • f + I " , ' • (• , > , ~: • ,\ ' 

OFF ALLFACJ ON RAT; 
s 1 

2 a 2 rrrl 

x • < v. • a * v > , • x • < v .. · z >'I < a • A > 
REMFAC XI 
ON ALLFACJ OFF RAT; 

3AME"'AHt1~, 

... 1 • 

I I , 

i • :' <- r :--- : 

·· r ·' ·• · t \ ' • (• ' · 1 • r 1 = : 
( 1 ) 0 T ~ E T ir1 "1 , 4 T 0 P ~ A bl lr1 n 0 11 V1 H 0 "1 bl 'l A C T (I n P 1-1 H 1-1 M A II) T o 0 11 F E n P VI B 11 E -
KATF!lt·di.t>l(;l 8t.M• f:Cillr1 YClAH0R/1EttH 0AH0BPFM-EHtiO ~ D!VJ,,, ·1V1 RAT 

• c 

f 1 ! ~ 



4.Q HFB~4~C~qEMME KOMAHA~. 

4~r~EHHME PAC4ET~. 

41\ 

\' .. 
! I l 1 

(2) ECn~ YCTAH08~EH~' OAHORPEMEHHO ~nAr~ FACTOR7 AfLPAC , TO 
~nAr ALLFAC 6YAET OKA~~RATb RnM~H~E KA K09••~u~~HT~ O~~d~~E
HOR R •AKTOP~308AHHOM R~PAWFH~~-

I ( •' l 

MP~M~P 1 
I 

A I•· F •• Z• f·G•*'2 + 2 *G) .... i•1(1G~·'*12 + H) I U * 8) I 

• 2 . 
A I• <P•<!•B•t·:'*' • 4"*1*G*F + W + G ))/(2*1)1' 
OFF All'Aer 
FACTOR (;J 
A I T ; 

2 2 f 
CR •<2•8*F • F> • 4•i•B•F 
ON AllFACI 
Ar 

+ IUF)/(2*8)1 
•,' 

ci *F*C2*B*F + ~> + 4;G•BiF + M*tr)/(f*ID "" ' ) \ ,j 

; 1 A I ' , :' :_I 1 :<1 

'·, 

• I 

' 

4;9 ~~e~!HH~~ 'AC~IT~. ( ~' ) \ ( ' )')·•K + (', + t)* >y1> *\) 

A q 3 t,l I< E R I! D U C E :· F C T E C T BE H H 0 : M 0 11r.H 01 'nP 0 ~ 3 B n A 1-1 T ~ ~ l.f ~ C ll'E'H-
H~E PAC4FT~, 3AAARA~ nFPFMEHHhF ~ nOaR~PA*EH~q 4~C~E~HO, 

l •, ' , (1 

K A K Y )II E Y n 0 M 1.1 H A 11 0 C b tn , l • 2 , 5 ) , n P !11 Y 11 P 0 trt E H 1.1 lA B hi P A lit E H 1.1 q ; ' 
AE~CTR~TEnnHOE 4VICnO 11PEli.CT4R11SlFTCSl f.V1CTFMO~ B Bt~AF OTHOtiiEH~q • 
ABYX UFt!!,•X. HO FC~L1 3TI.1 UFm.n: 4V1c<I1A' RlFV1WKIA 110 vA-'F.'COfl'li'f(l:fO"' R'E)/'1\11-' 

41.1Hf7 TO nPIJIMEH~EMAq B CtACTFMF T04HASI P.A.ItVIOfiA/1t-.HAS1 AP!.1ct~MFT!,1K~ 
MOIIIET noTPEF>OBATI- "iHA4V.TFI1hH0rO KOIIVI4FrTBA M.Aili~HHOrO RPEME;H'~." A' 
PE,YilbTAT Rh14tt1CnEH!Hl TPY/lHO J;YJJ.FT ~HTEPnP.ET1.1PIJl1ATb 1~A"'!FClf'BEHHO'. 
B TAK~X CIIY4ASIX, FCnH nPV.FMIIFM~ 4~CIIFHHNF KO~··~U~E~T~ HFR~CO-

KO~ T04HOI:'1'V1, nPorPAMMt.1r.T ~O'lllt=T nP'PF!H!.1 K AP\ilbM'-T~KE 'f~·CE'Il c 
n!1ABAHllttEI) T04KO~: ll./1s:l ~Tor:n HYwHO VCT.AiofO•BVIlTb' •liAr ''lffOAT·; KOr• 
AA ~TOT •nAr YCTAHORIIFH: ~~~OF HFUfll~E PAU~OHAilbHOE ~HCIIO 
.AnnPOKC!.1MV1PYFTCq "4t.1CI10M C nii.AEA~It!E~ TO~Ko~: 1.1 PE,Yf1~11'AT()'M' ll~loi'A ,. 
AP~¢MET!.14FCKO~ OnEPAU!.1!.1 CECfV1 11~~0~ V13 EF O~FPAHAOR • 4!.1CI10 C ;~ 
fiiiABAIOitiFI' T04KO~) qBf1SlFTCS1 4V.CI'10 C ·nnAR1A 110tLIF~ T04KO~, 

( '•. \ ' + ( ) "' ~ lo 

MPHMEP I I l j 

ON FLOAT: EXPJ 
A t• · ( 1 2 : J It 516" 9 ! J * F • !I * i ) '* • 2 + 1 I P J 

2 2 1 I 

A 1• 9•G + 14014:01340•G•F • 1:52416F+8*F + s:oftOe0!•1 
. ' I ' ! 

K n rItA ¢ 11 A r tr L 0 AT C o P 0 Ill F. H , IIKl F> 0 F 4 !.1 C tl 0 R • 0 PM F r n II A 8 A f011l E t:l 
T04KO"' AR TOM,A Tt~4FCK!,1 AnnPOKC1!1~ !APYPTC'SI >ftTl.HltllfH:,fPM' 'UF•IIh~X· '4!.1C1=11 ," 1 

• 

OFF FlOATJ 
A 1• 1!:35*GI 
***12:350000 ~EPR!IENT!D IV 1234999011000000 
A 1• (123lt9999*G)I1000000 

I r· 

,l 

l ' I I I I 

( /..1 jf ' 

B q:1hi1Kf:.. REO.U~' HfT nporpA!-t~l Bbi41ACI'IFHI!l~ ~IIEMEHT~PH't>IX 41YHKUJ.1~ 
C 0 S : SIN 11 T , A , n. n ~ n P 0 "' F lll Y T 0 4 H hi X 4 t.-1 C n 0 B ~~X APr V ME H T 0 R , Ill: 

HAKOHEU: AP11$M(T~KA A C~CTfMF ~EnUCI! HE40CTAT04~0 6hlCTPA~. 
fl 0 0 r P A ~~ M 1,j C T Y , K 0 T 0 P 0 M Y H V 1fi I J..l F. 0 11 h 1111, F 4 11 C 11 F H H bl F P A r 4 F T H n 0 C 11 F 

( 



4,9 H E q !->I 4 V1 C 1151 E r-1 H F K 0 ~: A H A H , 49 
4 ~ C 11 F H H hi E P A C 4 1· T "' • 

BCEX HE0f'XOAV1Mt>!X A11rFnPA_V1Yf:CKtiX nPF0fPA30BAtH1~, PEKOMEH/\YETCSl 
B f,! n 0 111HlT b VI X H A ¢ 0 P T P A H F V111 V1 A P Y r 0 M M A 11 0 r VI 4 H 0 M Sl 3 bl K F , A 11 ~ 3 T 0 ~ 
U E 11 lA A E D U C E n P E A 0 C T /l B rJ ~ F T 8 0 3 M 0 II< t 0 C T b C 0 3 A A T b T E K C T bl H A 
4> 0 P T P I> H f A 11 q 4 V1 C 11 F H H f-1 X P A C 4 F T 0 B • · • • \. • · • • • • • 

~· * t> • • • • · • :·, t r <. • ? • • .. I • .-' • • v • 1 • t. ~ • + , • * 1 • ,, • * V • · • r. 1 ' c • . • 

A 0-n F P N>tX.,• K.il('~ P,. r¢1'/lA+f' • o~Y:Wtf• * 1,y;.(j if*Mf(18+t'ft;H.,; . .OWO.l\£~1 f¥ 1f\'-)').D,IE+-T~ "f''i&l.f A
T AT h B bl P ~51 ,.f\1 ~T~~ lllP~OOT•A'Btllt·hliM'1r r:+ rB!b~H~ ,,HtA '+IAl'HtA•E T"' 
C 51 8 7 ~~ •• * f»C'M'I- 1,&t,f,'P~.1 ~~tJ~rA<f..IT+ ~~ .V~,+ 1 •T.(}" H A 
nOC/lEAYK'itl~ '.'..r~.FW'v'T .. C~t ..Q'~.O.tl111oP.flr4()¥1tll~ ,(.)V,• (' ~~~A*GT.C~ 19 
(. T P 0 K n P 0 A 0 f1)t< E H V1 51 , n 0 C 1'1 E '1 F r 0 H A 4 VI H A f T C 51 H 0 B 0 E B bl P A )I( E H VI E , • oE•C 11 VI 
n E 1.1 AT A E T OAt, ,st>~~li ~r.~ 1fl P\t1G:8!)(fti 110rE nePTE Mfrttt4 Q:lw,.. l'IOY ~ M"f1i H:IAA n E-
l.f A T A F. T C 51 K A K VI M 51 R hi P A )I( E H VI ~ , VI H A Y F 8 f-.1 P J ~ E H VI E VI M E H Y E T)t(Jit TAM •,c 

RO-BTOPNX,A/1~ C03AAHV151 APYrVIX nPOfPAMM MOWET f,NT~ VICnOI1b30• 
BAHA KO~AHAA WAITt~ 

nP~MEP1 

ON FORTI 
0 u T. p-Q A F Ill . I . 

WRITE 11 C THIS IS .AicfOtURAN PROlGR'M"I 
WRITE " 1 FORMAT<E,13,5>"J 
WRITE " U•1.23"1 
WRITE " V•2.17"1 
WRIT!. w.s.2•: r•HI,..·•·•;· '''"~' )' 

XI•<U•V+W>•*111 
WRITE -'\C, OF COURSE· tT tW.A8; '00t.r1St1' 

·TrO li>t.PAND J.HIS !)l·P.RErSS·tO*"'l ;')11·· '"' 

WRITE " P R I NT 1 , _)(" ; · , ' . 
WRITE " END 11 1 
SHUT FORFlU 
OFF FOATJ 

3_T,yt; KO.M--AHAbl ~~3•b,KA REDuce_ r .-c_o3.AAK r cS~A~Il fiORFil ., -KOTOPbl~ 

COAfPWVIT: 

c 
1 

THIS IS A FORTRAN p,AOGRAM· 
FORMAT <E13,5) 
U•1,23 

'V'•! ,. 17 
1Wa!5. a ' I 

' ' 

~:aU*'* 11 + 1.1-•U• * 1.0·*V +U *U * *1 0 •W•51 •U'**.....V* •2+11 O•*U **9 
)( * V * W+ 5 !I *U * * 9 * W * * 2 +1_6!1*U• * 8* V * *!._.,,*lit"'* I* Y* * 2•11•495 
X•u••8•V•w••2+16!1•u••e•w••3+J30•U••1•v••••1s20•u••7• 
)fy ••a •W•1·980r*U •.•1• v •• 2•w••2 ·~, 2c •u• •? .. v• \lt••s•:J·so•u• • 
lC?·•V ••41•4~2 •.U *~*V ••S +2! 't 0 •U *"*6• V•* 4*~46'20•U·••6*Y * * 
X!! •w ••2 •46ift*'U • *6 •v·•• 2'*W* •:s•es 1 c·•u• ••• v•..- *'' +46.2 •u• • 
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.OnE'PAUIASl' M~f 1.1 98 E !!,IF H. FIIIF OJ1t.1H T~n flFPEM\:"HHbiX lA Bhf .. 

s:i On!PAUM~~-T: 

~TA "PF~~KCHA~ onEpAUf.1Q ~C101ih1YFTCS1 Jl~Sl nPE.aCTA~IiEHt.1Sl MAT
Pt.11J PA~MEPHOCTI.1 IC•M, MAT J.<l~E :r K APrYMEHTOR, t,1HlFPnPET\11PY~Jf,iC 1 

~AK CTPOK~ MATP1.1UN: KA*4~~ ~3 APryM~HTOR ~BIIqETCSl Cnt.1CKOM H~ M 
PhiPAwEHIA,; nPEnCTAii3!1fl!(l!tl\t1~ C'OF,O·~ =i11FMFHHI ~Tt.1X C'TI>OI( o 

nPHMEPr 
MATPI!IUA 

<A II C> 
( D I~ F) 

R q 3 h' K F R E 0 II C F n P E .aCT A F! IHI ETC·~ R R !A .a F 

MAT ((A:a:c>;(D;E:F>> 

JAMEifAHME. 

APrY~~~TN OnEPAU~t.1 MAT O~Sl,ATEI1bHO J101iiiiHN 1A~Ii!(llfAThCS1 B 
CK()f,Ki.-1~ .'\~\liE FCI'!l.-1 nPE:tCTARM1F"Cq MATPIAllA~ C04FP111Ah!Ao 1 CT0/1f,EIL 
1!1111!1 1 ~11EMFHT. 

1:2 MATPM~HWE nEP!M!HH~E: 

M~TP~4HhiE nEPFMEHHNE 0~03H114A~T HF OT4FIIbYNE MATPt.14HhiE 31iE-
M F H T 1-t ·~ A M A T P lA 11 hi l! F 11 vl K 0 M : 

~t~MF.HA ~ATPV14HI,IX nEPFMFHHt,IX ~:RO.IHITUI (' rtOMO'ttbiO OnV1rAH1oHI 
MATRIX~ P"aOM C ~MEHEM MI.TP1!14HOI:\ nFPFMFHHO~ MOwHO YKA3ATt.. 

PA1MFPHncTb COOTBFTCTRY!rWF~ ~IATPIAUt..l, FCiil.'l PA,MEP~OCTb HEI/!3-
P. F C T H A :~ A P A HE E , E E M 0 )I( H () 3 A At, T h H F Q R H 0: n P ~ C B A 1.1 F! A P MAT P ~If H 01:\ 
nFPEMFHHO~ HFKOTOPOE MATP~4HnE RMPA)I(~H~E. CCM. n:n. ~.4 ~ 4.6). 

"'~MEP1 

MATRIX X<2:1>:Yf3:4>~ll 

~TO Ont.1CAHIAE o~w~B~SlFT X KAK MATP~UY PA,MEPOM ?*1 (MATP1!1-
UY-CTO~~fiJ)~ Y ~ KAK ~ATP~U~ PA~MFPOM ~*4: Z - KAK MATP1.1UV 
HFOnPEAEnEHHOrO PA3~FPA. P~3~FPrlOCTh l ~YAFT On~rAHA n03)1(E, 
HFqRHO; RNnOnHFH~F~ MATP~4MOrO nP1!1CRA~RAH~Q. (CI\1: nP~MEP K 3TO• 
~y nAPArPA~Y>. 

ECnl!1 PA3MEPHOCTh ~ATP~U~ OnvCAHA C nO~O~bl(' On~CAH~q 
MATRIX; TO BCEM EE 3~F~FHTAM nFPROHA4AIIbHO nP~rBAII!~AETr~ 3HA-

4EH~F 0, . 
!AME~AHME. 

ECnl!1 M~TPMUA BREAEHA nnCPEnCTROM O"~CAH~i!Q M~T~rx: TO CChl• 
IIATbCq HA OTAEIIbHN~ 3nFMFHT ~TC~ MATP1!1!1~ 1.11111' HA MATPvUy R UE110M 
MO*rlO TOnbKO nncnF nPEaCTARIIFH~q PA~MFPHOrT~ MATP~l!~ 111 
nPFACTARrEH1!1q 3HA4F~~~ FF ~fF~FHTOR RNnOnHFH~FM MATP1.14HOrO 
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M A T P if1 Y H kl E 8 b! P A ll< E H VI ~ , 

nP~MEP 
""! ,;; ,· T } , =t • \' 1 ( ·" , ~.· T t I.T , 'J ( ~ T r l ~ ~ , .• (: 1 ' 

' . 
MATRIX EC4,1),F,Mi 

M I • M A T < < l 0 tH G ) • 'G · • l > , ( G ·, !· 17 > ) 1 

HC1,1) I • LOGCG) 

MC1,2) I • G+! 
' T 'n <1 ~ •. ; I A fl =1 l r! 

H(2 1 0 z• G 

H(2-,f2) J.'W' I Sf. '1 t 1 (1 

ECn~ C nOMOWb~ OnEPAU!il!il MAT. nPEACTASn~ETC~ MATP~UA 50nbWO~ 
PA3MEPHOCT~, PACnF~ATKA 3HAYEH111<:\ EE ~fE~HT;QB MO)I(fl 3Atts:fTb MH0-1 ,,. 
ro MFCT~, nO~TOMY nE4ATh 8 3TOM Cn)4AE nY~WE BNKn~4~Tb C no-
~OI.U.hK1 3HAKA .a.OnnAPA. : ·;•"·' 

( ( ., * \' ' j 

• v 
OH~ cnEAY~T 05N4HNM nPAB!ilnAM MATP~YHO~ AnrE&PN, 4TO OnPEAE~ 

-
M!ETC51 cnF.AYiOill~l-' C:~HTAKCV1COM: :CCI, I,:)),<:!, ·,r1),CI,'l,r))l~' 

< M A T..Ptt.-1 4·ti U1E ·B b1 P A )II f'l.f vtf > 
<MATPIIII.fHA5l 
<CI<AtHlPHOE 
<<'1ATP1!14HOE 
<MATPV14HOE 
<MATPV14HOE 
<MATPV14HOE 

: p: MAT <A'Pf)MEHl.bl OnE-P·AtHH1>[ · 
llFPEMEHHIUh [ 
!3 f-.1 P A )4( E H !il E >C* ~Ail r;~ Lf)H 0 E B t-1 P A. )I( F H ~ F > [ 
8 !.! P A )I( F H t-1 E >(* <.f-1 AIT P V14)H 0 E 8 bl P A )I( E H ~ F > 
B f I P A )f( F H V1 E.>(+ <1M A <H V1 4)H 0 E B hi P A )I( E H V1 F > [ 
BNPA)I(EH.,E>**<UEfA~>C 

BNPA*FH~E>t<MATP~yHOE 8NPA)I(FH~E> 

• < T o' · r A,. ·l 111 • c 

R C y M M A X !i1 n P 0 VI 3 B F ,t~ E H 1-1 s:! X M A T P li1 4 H hi X 8 bl P A )I( E H ~ ~ P A 3 M E P H 0 C T V1 
A0~)1(HN ~~Tb nP~REAEH~ A COOTBEfCTR~E, ~HAYE PE3YnbTATOM B~4li1C• 

nEH~" &YAf:·l' OWV1F-KA_,\o AHA:rtOnHI+iO., HMhK:C KRAAPATH't-IE' MATPL-1Ubl MOrYT 
bbllb A0.3-B6AEH·bl B C lrnEHii'. QiTPV1UAH311b·Hb E CTEnfH!oi 'BH"tr1CI1~10TC~ KAK 
U~PATH~E MAT~~U~:, R038FAEHHNE A COOTPETCTBYIOhl~~ CTEnEH~. A/8 
~HTFPnPET~PYETCq KAK A*B**(•1), 

nPEAn0110*V1M, 4TO X , Y ~Wn!il O~~CAHN KAK MATPli1U~. TOrAA CI1EAY~ 
I<Jit!V1E ·BbhPA)I(EtiV1$l .5tA~RKTC~ MATPli1YHHMV1: 

y 

Y**2*X~3*Y**(•2)*X 
Y+ MATC<1,A>, <B,C,)/2 

• I 
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0 n F PAll~ it1 C ~AT P '~ 4 H hiM L1 APr y M F H T A !Ill L1 : 

s:~ OMEPAU~~ C MATP~~H~M~ ~PrY~EHTAMM~ 
, J ' ( l \ J r [' 

B MATPI!l4Hh!X Bhi4V1CI1EHV1j:~X V1CI10f1b(3('f.,_~C,,., lT,IXIA O'f'IEPA.U~Wr, I>): ~ • " .. .. ' 
D!T • TP • TRAC! I 

( l ( t \ ~ ) I 

~ . ' r ) 
1 I on e ,, Au 1u n e T I 

l r ' l 

OnEPAUVl~ &E? V1Cn0/1h3YETCII AMI n011Y4EHV1~ AETEPMr/#.,tilHA: ~A',T,,.._) 
P l-1 4 H 0 r 0 ~hiP A \II E H ~HI • F. E C lA IH A K C V1 t: : 

. r 

l)f't <M.ATll,l!f4HOE' B*'IPA\IIf'HiiAE~ J 

MP~MEP1t11 

DFT<Y••2) 

.. 3TO Ck'Ails:!PHO~ BI-IPA;II<EH111E: FrO :IHA4FHI.1f ECTb. ~A''f!l1"~\.1tflAH11' t~lhA'P'A .. ~. 
TA MATPIAU~ V, A 

I , 

D!T MATCCA:e:e):c&;e;j,;ci:H;.I)il 

.. ~TO Ck'Afi~PHO·E 8h1PAIIIEH~E:' nPF.llt:TABMI!toltlFE COn·O~ AFTI~P~V1HAHT MAT .. 
P VI U ">I 

f A 'H 
t D ~ 
t G H 

c ~~ , ,. 
~ . J .,, • 

2 • 0 M E Jt A U M t1 T P • 

3TA 011EPAUIA~' TP~HCnOHVlPYFT 0?4F/1hHY~ MATP!AUY: EF 3~A~EH~EM 
S!R~~ETC~ MA;JP!AU~~ TPAH~nOHIAPOR~HHAQ nO OT~OWEHIA~ K M~X04HOI, EF 
C V1 H T Ai<\C IH · r 

I 1 -

TP <MATPI!l4HOF R~PA\1/EHVlF>'l 
,(, 

IAU1011h30RAHL1F OnfPAUV1V1 0 1~EPlAAHO. 

3TA OnFPAU~~ lACnOnb~YFTcq ~11~ nonY4FHlAq rnnYPA KeAAPATHO~ 
MATPLHlhl, f:F CIA~TAKCV1C: 

T~ACE <MATPV14HOE BhiPA*FHlAE>)l oil ( ~-. - ) "' • ,. \\ ' - ' . 
< 1 , r ) , \ (. , r ) ) 1 

lA C n 0 n h 3 0 11 A IH~ E 0 n E P AU ~1 lA 0 4 E R VI A H r' • 

3, HAWO*APHME O~PATHOa MATP~U~~ 

MATPtAUY, OF>PATHYIO K AAHHO~ ~tATP111UF A, M0\1/HO HA~Tit1 BhlnOnHEHlA-
FM OnEPAU~IA A**(~1, V111lA 1/A, 

H A n P lA "1 F P , A 11 ~ T 0 r 0 , 4 T 0 F. hi 11 t Iii T ~ P F lti F H lA E Y P A R H F H !A q 
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M A T P 1t1 Y 11 h! E i 1 P v1 C B 1< v1 A A H !t1Sl , 

rlPAB·Y·IO ~ACTb ·~Toro YPAf:fHEHI-hl• .HY'iltH(I YM+tOllc'~Tb C(!EBA HA :MAW!-1U'~,,; 

05PATHYK K AI • ' 

B 1• 1/A*MAT<<C>,<Z>>l 

3AMET111M, l.fTO MAT((C),(2))JA oYAE'" 03HAI.fATb YMH0)11EH!t1.E:,•C.nPrAaA,' 
A 3TO HE TO, YTO TPE&YETCq, 

,' . ' 1 ')I I ( ~, (, 

3 AM E 'lAHM<E •, 
'l . ' 

"Bb!l.f~Cf1EtH1E" 8biPA.)I(Et4rf~ Bf1AA·11Ac~t1,.;,,· ~It~ A~•<•H·•·•• o011EE 
3<1><1>FKT~RH0, l.fEM OTL\EI1b11UE F\b1Yit1C11EHi1E OnPATHO~ MATP!t1Ubl lt1 nOCtlE"' 
A Y Kl lu E E E E n E P EM H 0 ME H lt1 E C A P Y r ..-1 M 111 C I) M H 0 'II< lA T E 11 Sl M V1 , 0 T A E 11 b H 0 E B bl"' 
"' lf1 C 11 E H lt1 F 1t1 3 A fl 0 M Vl H A H !II E 0 b P A T H .0 ~ M A T I> \t1 !l bl 0 n P A B A A H 0 ; T 0 11 b K 0 E C 111-1 
OHA oYAEf MHOrOKPATHO v1C.:l011!:-30BATbC'l, 

5,5 MATP~I.fH~E nPit1CBAit1BAH~~. 

MATP~t~YH~E B~PAllc'EH~Sl MOrYT fl0SlBI1SlfbC~ B nPABO~ l.fACT~ OnEPATO~ 

PA nP~t~CBAIABAHIASl. fC/11-1 11EBAA YACTh B onEPATOPE nPit1CBAit1BAHIASl, KO~ 

TOPA~ A0f1)!(HA bbiTb nEPEMF.HHO~, HE Olllt1CAHA Y'II<E KAK MATP1t1UA, OHA 
05"5!BIHIEfCSl TAKC'lROCI HEq4.Hf)ll,~~t<rA)3A.H~1.:,.M.~"(lt+EP.H,OCTt-1 B nPABOc;~ 4AC .. 

T 1t1 • 

TAlC()£ nPV1CBAI1BAH1!1E M.Oli\ET bblfb. ,)yEHb YAOoHbiM nPVb H.AX0'1KAEH~H1 
P E I1J f,H ~Hl; , C ~ C T E M bl· 11 111 H E ~ H bi.X .Y P-: A B li E H ~1 ~ .-

MPMMEP1 
'i T 0 F> bl t\A 1::\ T ~ P E W fi H 111 E C 11 E A .>"1-0'11.1. f ·~ · C ~ C T E 11\bl Y P A 8 H E H ~ t\ ,; 

• ( 1"1 ' (\ • 'i • ~ ) 

A11•X<1> • A12~C!) • Y1 
A21•XC1) • A22•X<2> • Y2 

rt.PO.C1TD, 3 All VI C!!->1 B A E~: 1 

I l 

--11 .,, (t 1 ,q) 

X :• 1tMAT(<A1T1,A.12Yhn~~1,A~U>•MAT<U~·),(Y.2.)f 

( t\ l • I ) 

AM! CORMECTHoro PEUJEH!.1q liECK0f1bKV1X CVICTEM /11AHEt\HbiX YPAB:HEI-M1-c::\ 
C P A 3 H b "1 ~1 n P A B ~.I M VI l.f A C T q M VI A 0 C T A T 0 4 H 0 0 A H 0 r 0 MAT P lA l.f H 0 r 0 n P V1 C 8 A • 
VIBAHJ.1s:l: (II,C)•(Il,'') 

• ( (.i , 'I ) 

X I• 1tMATCCA11,A12),(A21,A22)>•MAT<<Y1,Z1;W1);(Y2,z2,W2))1 
( \l II' 

V , II f 1/ 
,, 

5,6 Bbi~MC~EH!t1E MATP~~H~X &~EMEHTOB, 

f C f1 VI 3 11 F M E H T Y M A T P Jt1t 1 bl r1 P VI C B 0 E H 0 3 H A y E tH1 E , T 0 H A H E r 0 M 0 1H H 0 
CCNilATbcq, KAK VI HA 3f1EMEHT CTAHAAPTHOrO MACCVIBA. TAK, YC2;1) 
r10APA3Y~FBAET 3f1FMFHT BO BlOPO~ CTPOKF 1r1 nF.PBOM Ct0/lf;JJ..E •• MAtTPV1Ubl 

y • 
• 1~ v , ~ •. , r v 

B CCi>lt1KI\X HA OT.llEI1bHbl~ MATPV14H!:d~ 311F.MEHT 05~3ATE!lbHO A011)11Hbl 
YKA3~RATbC~ ABA ~HAEKCA, 
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BBF.tFH~F. 

i ' ( ~ 

SAME,'fAHM£' I rPFI.ffC:l<~f tWKBhl B ~TO!) ri'IAB'E nPFArTABI1EHbl ~X 
AHri'I~~CK~M~ HA3BAH~qM~: 

( ( ) • l ) : 1 \ I 

6:1 •88!AI!!HME': " ( (' . ' ( \I) ' 

R C~CTFME ~EbUeE ~MFETC~ ~A~OP KO~AHA, nPFAHA,HAI.fEHH~X All~ 
CiAMBOI!"'H~o,tX PACI.fETO~ 8 1AttA4AX ot~3~K~ Rt,tCOK1.1X 3HEPrfA~: BB·Eh'8H\.ff· 
50~EF CIIO*H~X CTPYKTYP A~HH~X. FCTECTREHHO, ~PE4nOI'IArAET HEKO-
T 0 P 0 f PAC ,u IA•P.F·~'et oJA"':J''tt't H 0 r 0 C·VI·H-T'A K'<:11r1 C A r 1r1 C f F. M bf , 

6:z OnfPAUMM; MCnOI1bSYPM~E B 3AAAI.fAX •MSMKM B~COKMX ~HEP~M~. 

> 1 t( ,I 

r1 R E .l! E M T P lA H 0 B hi X 0 f1 F P A lliA ~ : 

1: on~~AU~W • <TOijK~): 

onFPAl'~Hl ... f)VIHAPHA~ nnFPAUIAR:· 1r1CnOI1b3YFMAR B Al1rF!iPAVII.fECKOM. 
P F w VI f.\ E tl 1'151 0 n 0 3 U A l.f E H V! ~ C K A 11 S! P k O.r 0 n P 0 VI 3 Fl F .11 E H 1.1 S! 4 8 V X II 0 P F H II E B bl X . 
4-Rf'KTOPOB. 

~Or4not-:O!HI BFKY:OPOR 'P<•OrY·T flhiTb flPE4C'I'AR/1FHbl 4EPf-t FAV1Ht.1"4Hbli' 
BFKTOP~ TAK, EC/1VI EO nPEaCTABIIRFT FttVIH~4H~~ REKTOP <i,o;.,O); 
To <P.FO) HYf1fljAP KOMrOHEHTA 4·R'E1KT"'P(A' l P' · r '·' r' 

\ " ( '! ,( 11: ' l \ ~-

(HAUA ~ETP~KA lA 05Q3HA4EH~~ rnFAY~T KHVIrF ~bFPKEHA ~ APEni1A [7] 
>: AHAI!Or~4HO, nP0~3B011bHAq KOMnOHFHTA P MO~FT ~~T~ nPFAC1AB• .. . 
nFHA B B~Af (P,U) Ern~ TPF&YETC~ rsFPTKA no KOMnOWEHT.AM BEK• 
TOPOR; TO HAti.O BOCnn~~'O>soA<lfbYc>W omrc<A'HI4fM, r·-fW!>-f<X 1: 'ry!.AK)~, I 't '. 

INDEX UJ 

0 n ~ Ch' B .A F. T 
3Y/1bTATE 

U KAl< ~HAFKC, .. 111 CRFPTKA (P:U)*(Q:u) AACT R PE-
CP.O), 

;(( ,<:.\,'\'fi 1 (C 'I ' I , l) ;, . ( '· .. , I. ' , ( • 1 · , ; r ) I ' r 
METP~4~CK~~ TFH30P G nPE.IlCTARII~ETCR R At.1ttE (U:V) 

uv .. 
u ~ v • FC~~ ~ywri.A CBFPTKA no TO u;v t1.011~Hbl F,;..ITb On~CAHht 

K A K ~ H fl E K C 1-1 • ' ( yl I I ' 

OnHCAHv1f: 
( f '',)'I 

R F M ! N D ·y 1 ; ~ : V N tl' 

CTVIPAFT ~H/lEKCHWF •11Ar~ An~ nEPEMEHH~X V1:;;;;VN . O,tJ,HAKO, R 
r~rTEMF ~T~ nfP~MPHHMF OrT~~Tcq REKT0PAMV1. 
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(Jrl E P ~ U ~1 v1 1 ~1 Cfl 011 h 3 Y EM H F ~ 3 A A A Y /1 X 4> ir1 3 t-1 K V1 R t,! C 0 K lA X 3 HE P rl1 ~ , 

.2, on&P,AU~tA G, 

~TO r.IHOrOMF.CTHA~ OnEPAlHHl, V1CnOnb3YEMA51 A/151 Ot;03HA4EIHHI nPO• 
VI 3 A FA F H vHI C B E P T 0 I( rAM M A .. M A T P V1 !1 < 4, .. ·BE K T 0 PAM 1o1 II Q,P E H U A , rAM.., 
~~A • MAT P V1 U 1'<1 C 0 n 0 C T A A f1 F. H h: ¢ F PM V1 0 H H bl ~· 11111 H 111 q M U A 4> E ~ H M A H 0 8 C K lAX A 111• 
ArPAM~AX, ECfll-1 AII1ArPAMMA BKI1~4AET ~OI1EE1 4EM OAHY TAKY~ 11~H1!1~, 
TO Al151 rPFACTABf1EHII151 KAWAO~ lliAHIAI-1 lPE~YETC~ APYrO~ HA50P rAMMA• 
MAT P l-111 1 A E !:1 C T 8 Y~h! 111 X B HE 3 A B lAC v1 Mbl X Cni-1 HO BblX:l n~OO~~ TilAIClJlll'l>Eilll'l > 

BHM P.PrYMEHTOM OnEPAUi-1.~ G qSf1S!FlCS! ~.lli:HT1!1$1!1KATOP <HE 41o1C/10)1 
0f,0JttA~AIO,Wl1l' $fiPM~o10HH)I~1 ll~Hir110 I 410 AAET B0,3MOW'+tO~T~ P'A3111r14A'fb 
P A 3 H bl F f v1 H lA V1 , 

TAte, ''GH.1 ,fl)*G<L~,Q) Oo03~AI.fAET nP<H13'BEAFtmE 4t.,BEKTOPA 
P, C8S13AHHOro C ¢EPM~OHHI)i1 ~'H1H.vtfi~1 tL.1 ~ 4•8.EKT0PA 0 1 ·CB51• 

3AHHoro c f11AH1!1E~ L2. 

nPOI!13BFAEH1!1E rAM~A-MATP1!1UI COnOCTABnEHH~X OAHO~ ~ TO~ *E 11~~ 
H 1!1111 1 ~ 0 \II E T 5 bt T h 3 A n 111 C A H 0 8 C 8 F P H Y T 0 ;:. ¢> 0 P M E , H An P 111 M E P : r '1 • r <: 1 1 ! 

OnflP~•U11151 • G · 111MElflT '3A'Pe3ePB.v1P08,QH#bkl APrYMHH'J! A~. 011Y)ItAII11r1~ 
A/1" Or,.03HA4EH11~ Crl€Ur111Ail'~HOe~ r·AMMA,..MATPr~!Jl,l · G.AMM.Af\ , ·rAK, 3A .. 
nii1Ch G<L,A) 0~03HA4AET MATP1!1UY GAMMAS, COnOCTABilEHHY~ 11111Hii1111 

L' A G<L,P:A> • MATP~UY GAMMA,,•GAMMAS, conocTAB~EHHY~ 
IW HlrH'l l ' 

MATPtAUA 
,( I < G-Mf.!A ' ' !' 

'' ,u 
COnOCTA8nFHHA~ ll~H~~ L, MQ*ET t;NTb 3Anii1CAHA KAK G<L,U) <EC• 
11111 TPE5YETC~ CBEPTKA no U, TO U AOnwHO ~~Tb Onlr1CAH0 KAK 111H• 
AEKC9, 0~03HAYEH~~ corn•CHO [7J nPEAnOnArA~TC~ RO BCFX OnEPAU1!1• 
~X c r A Ill M A .. MAT p V11l AM 1!1 • . IHI H l ... C) I p H' il (J l r ; l ' 

3, onejtAUMA ePs • 

. . , 
OflfAAil+Ol EP1S 111-MEFT 4 APrYMEH TA 1.1. 1-1C00flb3.YE•TC'fl T0f1bKO Allfl 

Oo03HAI-IEHt1!151, nOili10GTbiC AHTWCV1MMETPt.1~HOrO TEH30.PA' 4 PAHrA 1r1 ErO 
CBEPTK1f1 C, IIOPEHU€Bb1Mt1 4r-BfKTOPM11-1. 1 fA;K 1 

~PS1 - • 

IJKL 
(+1 I EC11v1 

I,J,K~L• :I ; 1 

< 4 E T H A~ n E P E C T A H 0 8 K ,\ 0 , 1 , 2 , 3 
.J 

<-1 I EC11V1 3-TO HE~E·THA~ nEPECTAHOBKA 

< 0 B APYrLH CIJYY~~;:, 

CBEPTKA ~,~ .. , ... _(; 

EPS P Q 
!JUV U V ( ( • () lr ~ ) \ ,, * I • (~ - , I • >l • )r * r 
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.llQ,)ftHbl P,HT·h 'On'tACAHI-1 KAK '!-1Ht1E'"K'fhl. I· 

(t 

6 : ; ·8 t: t( T O.III'Mt.t!' "Itt flM I! H M ~~ E' : 

KP'OMF ~ltfHT1~~t~~HC-A'f0POR 1$EPM~CHHI\!X. 11~H~~ B OMEPAIHH_. "\ 
I· i' 'BC! 

APrY~~HTM OnEPAU~~ B 3T~~ ~11ABE ~B11~~TC~ 

~ ~ E th\ B-6~ TOPO A ' {,fJE< K l' 0 P'Hbi'S r1 FP F M F H t¥1>1E.Y ' >AO"IJ~.bl f}IJIT b B BE A•E1ihl 
nocP-e:o.CTRO.M O~CA'H'IAR .. T!AnA fV'CTNt: 

. ·, I 

MP~MEPa 
1 

VPCTOR P1;P2'1 

~T ~ K~>M.A.HA A. OJ'k).fOb~Bff\E>T * .P.1. • (l.t,: ,J1!21 l ·IOA·K< fHE.K1 TOPht.--~ <' , .•• 1 ':>'l 1 r Y 1 t '> ·' 

nFPEMF·H-14hfF"--'~ O•MMCA'HHME I(A'K v H4FKChl 1.-1 11 nF'Pl:MFH"'I>I~, KOTO~biM 
np!A(}Rt)FHA, MA1CC4 (ifl'~~t,6'-,.'6) AAl"n'~AH14FCKIA C411TAI()TI':R BEKTOfJHbiMW.· 

\ '' J.. ~ t 

, . .~ ,, .-.l r· .. ~ A r~ " ' .. 1 

6:i AOM011H~TEI1bHME T~n~ BMPAWEHv~~ 

( ,, ' ! ) l\ 

, 'I\ I) ol 

• I 

411~ R~411CI1FH~~ R ~A:0.A4AX ·~3W~M AWCOK~X 3HEPr~~ HEO&XOA~MM 

RWPAWEH11q F~F 48YX T~nnR7 ~ 11MF~HO! 
( ' I _l } j ' I : I 

-' ! 

1: BE~TOPM~E BWPAW!MMR; 

nPAP~~A 411~ OnPFAFnEH~~ T~nA KOM&~H~POBAHH~X B~PAWFH~~· 
Oni·IYHJ,IF, TAK, nPOt.13BF,IlFH!i!,6 ti<~·-tt~PHOt'O IMru 41-1CI10BOrn BbiPA)I{EH~q 

HA ~FKTOPHOF ECTb REKTnP: TAK ~F: KAk CYMMA ~11~ PA~HOCTb BEK~ 
T 0 P H hi X R 1-.1 p ~ W F H !A ~ : E C 1111! =- T II f1 P A F. II! 11 A H E C 0 f, 1'11(1.11 A I() T C ~ : n E "' A H. E T C q 
C 0 n b W f H !A F 0 R 0 HI t.1 f, K F • .a A II E f : F C 111,1 C t.1 r. T F M A '0 f, H A P y w ~ '1'' \-1 F 0 m~ C A H H YIn 
f1EPEMFHHYI(l HA ~~f:lCTF ,' raf' 01Wt.14A.Elc'q BFK.TOPHA~ nEPFMJ:HHASl, TO O'tU 
CnPOC!AT y nPOrPA~Mt.1CTA, C4¥TA1~ =-Ty nEPFMEHHY~ B~KTOPOM, t.111~ 
HFT <nPI1 PA60TF A ~HTEpAKT~BHOM pE\Wt.1ME). np~ PA~OTE R nAKETHOM 
P E IIIlA ME T A I( A q 1"1 E P EM E H H A~ 1\ R T 0 M ~ T lA 4 E r. K 111 0 n lAC hi~ A ETC q It-A K BE K fr~;.. 
H A Q , n P 111 ~ T 0 M n E 4 .A T A F T r. ~ C (') 0 T B E l C T R Y f(l !II F E C 0 0 f !11 E H L1 E • I ' I • 

MPt.1MEPbll . 
nPE.nnOn011111M: 4TO P lA 0 FNI1L1 On!I!CAHN KA.K REKTnPN, T0rAA 

C11FD.Yirllti!AF RhiPAIIIEH\Aq ~B:I1~~TC~ BE~ TOPHJ..tMIA: 

p 

P•Z*0/3 

2*X*Y*P w P,O*O/(];Q~Q) ' , 

T 0 r .a. A• K A•K1 P*O l-1 P•/ Q i .. .:..H'f•T' •• I \ 
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RN~~CnEH~E WnfPA, 

T A K H A 3 bl B A 1-0 T C ~ B 1>1 P A 'Iii F thHI , C v A E P lK A Ji 1!1 E r AM MA-MA T P 1!1 U bl , n 0 1\ r AM"" 
MA•MATPwlE~ nOAPA3YM.6BAETA:lHl MATP~i!A 4*4~ f-AK lotTO nP0~3BEAEH1!1E·, 
CYMMA ~ PA3HOCTh TAK1!1X B~PA*EH1!1~, 111n111 nPOIA3BEAfHV1E CKAn~PA ~ 
Ai11PAK0BCKOrO BbiPA)I(EHIA~- C!iOBA AVIPAKOBCKOE Bb1PAMEHV1E. B Clt1C:"fEM-€ 
HET A1!1PAK0BCK1!1X nEPEMEHHNX, n03TOMY, ECnlt1 8 A1!1PAKOBCKOE BNPA)I(E"" 
H1!1E BXOAIAT CKAMIPHA~ nFPEMEHHA~, TO noAPA3YMEBA~~r,n ,ltf:Dt•tHtA" 
YMHO)I(EHA HA EA!t1HV14HYI-O M.~TP1!1UY 4*4, 

GCL 1 P) + M 0~03HA4AET GCL,P> • M* <EA~Hit14HYI-O MATP~UY 4•4>, 

YMHO~MOtCfl A~PA~OBCKiA€ •8-t-tPA.,\j\,E_H.IA.Sl. .KAI( MAT.PIA~Ht-tE; OH-vh .KOHtE"it-t•:>~·· 
HO, HEKOMMYTATIABH~. 

6, 5 Bbl-.~~ ..mJ'IYPA. c ) . 

rtP t.1 I:H·I4 V1 C 11 E H vH1 tH1 P A 1(0 R C,t<OrO Bbi~A ~!<E tit1 A: C:V1 C T<E'MA ABT'OMA T 1-14 E C Kill 
BN41ACnHFT 1/4 WnYPA OT KA)I(AOrO nP0~3BFAEH!t1~ rAMMA- MATP1!1U, 1/4 
6EPFTCH HO ~35EWAH~E HECOOTBETCTB~R ME*AY WnYPOM CKAn~PA, CKA~ 
~EM, ~ ; ~ M, nPEACTAB11tHHO~ R B~AE M• <fA~H~4HY~ MAT~ 
PV1UY 4*4> • ' I' •;· ' • 

AJlR -R-bPt\1C.n6H~Sl ·UJnYPOB ~C00/lb3YKlTCS' HAI-1&0nEE· ':YAA'1Hbl€ llt3 t.1Mf"' 
10111VI~£i..R,.~ ·1-4-D,MfHf~ .C03AAtH~R C~CT6Mt-t AflrOPt-1TM"I· HAnP1-1MEP, liAPAAY C 
AllrOPI!tT~O~ [8) .li.Ml CBFPTK~1 n_Ot vHiAtK:CI\MI B .nP,Q.W3S•FA6tHt~ IUn:YPOB, 

REDUCE V1 C ll 0 11 h 3 YET 3 II F r A H T H H ~ A t1 r 0 P ~ TM r 9 J A Ml C BE P T I( VI n 0 VI H .. 
AEKCAM 8 nPOV13BFAFHV1RX rA~MA-~ATP~~tU. 

F C n v1 uTi>:i:-,f:Jq< E T'~ q " R J.,ljl('(l~ T b "r ~ -Ot>t:H v1 C f'W=ti Yl E l1J n y P O:B H A K A K 0 ~~ T 0 
¢1 E PM l~ 0 fiJi (4;i.. ~~1...- ....c.t1)E(A..Y..f~T- .&.0 Cil \J.Il.b..J.(~ ·A<T~ >Ofl V1 C~E M< ~ ~OBIP IJ:'R\, · ' ·. ' : 

r q • ..,. ·~ 1 .. c I q . " ~ <: ; ~ -

MPHMEP1 

NOSPUR L1, L21 I" 11. 
((------- . 

3TO 03HA'~AET, 4TO HF oFPYTCSl JJnYPt->1 rAMMA•MATPI!t4H"'X 4nEHO·B'1,. ·•ItA 
n1!1HV1RX L1, L2. "BKt111'YVIlh" B ll,A11bHE-''liEM Bb141!tCM:HVIE tUnYPOB . .ttA 
3TV1X llVIH~MX MO*HO nOCPEnCTBOM OnV1CAHV1A SPUR, 

l. f ' 

.I' " . "1 

=I <I T q 

6,6 OMMCAH~E MASS. ,< \ 

B . ·8b''HtCJ'IfEH~~tAX !.fACTO ·t+EO[l.XI1A{-1M-0 rOMEC'f!-1Tb '+A..CT~1UY' HA "MACCO,., 
BYIO nOBE)~>tti.ChO.•T~·~,=~oT. E,,..•CfHt3ATb· 4 . ..,BE!C;TOP' .:C --tOOT,,BfTCTBYIO:W.-E~ -CK.A"' 
Ml PH 0 111 n E P EM E H H 0 C\ , 0 E' 0 3 rt A 4 A 10 lt!E ~ M A( C Y • ;l T 0 , K 0 H E Y H 0 , M 0 )I( H 0 B 1-t1 .. 

nonHMTb no KOMAHAF LET , HAnP~MEP, 

t" * '"* ( " \ '' )! ) * ( (, * 1 '• oil ( \ \ t 1c 'J< J I ; 

H 0 C YIU F C T B Y E T A P Y r 0 Cl M E T 0 A C lH r 0 11 b 3 0 R A H VI F: M K 0 M A H A . M A S S .~ 

M S H E L L , . · ~ ., .., " :1 ·1 1 >1 =1 • " 1 ' T • " ·~ 

( <------ + -----) (·•· f<l) (-- ---- + --··--) (•. •()) 1')/ ,., ( 

MASS n b P A 5r~ T_bl~ T Cfl:VI.O,O.K P A 13 E H C TJB1 .~· AtOP M Er:q • , (, 

I , ' {1 



6,7 PAC4ET~ B ~~3~KF R~COK~X 3HFPr~~. 
· 1n'P 1.01 E P • 

< B F K·T 0 PH A q n F P EM E H H A~>· : < C·K ft f! ~PH A q n F P EM F. H H A q > 

nP~MEPa' 

MAll P1•M; 0·1•MlU 

62 

~ I' : 

'-i r ~~ ~ -
f:, .,. 

> ) ,i-' \'I .ft "; q, 

~ t '~ \ 1 ; r • 
. /. •J ·I 

1\ ) ~ I .. · ' 1 

F4~HCTREHH~~ PF3YnbyAy 3T0~ KOM,\HA~ ~ CKAnSlPH~Sl nEPEMHHAR cMAC~ 
CA> nYJl.ET CB~3AHA C COOTRFTCTBYnLU~M 4-IHKTOPOM, :'Hf!H,j<~f1 

E-Cf!l~ ,AnV1CATb .. ', ' ! ) M. + (q.J)i) 

MSt+ELL <~H:!KTOPH.ASl nEPEMEHHIU~>, ••• , <BFKTOPHA'SI nFPEMs:::HHA1R>f' ( H ' 
' l 

~ FCn~ MACCA YWE ~~f!A CB~3AHA C ~T~M~ APryMEHTAM~. T" ~YAET BM• 
nO~HEHA n0ACTAH0R~A R~AAl 

<RFKTOPH.ASi nFPFMEHHASl> :<REKTOPHHl nEPF,...EHH.ASI> ·= '·' ~MAW"f>if.Y . .-.'·18 ?,·) 

llA11Ef nP~BOAIA'f'Cs:t COOTBFTCTRYK'IIli.O nP~MEP. 
\ ! ~· ! \ 

\ 

' I 
.• 

6:1 nPJAMeP: 

R 1<A4FCl8F nPOCTOrO f1PV1MFPI\ ~ ... 14V1C11FHV1~ JJ.f!~ 3AnA4W ~I-13V1K~ B'bl'--
tOI(~X 3HEPrV1·~ Mt,l .AAEM. PACLIF'f' CF4FHlAq KOMnTOHOBcKor·n l'AtCF'tiN~" 
<F-hf·PKF~ ~ APfl'fl•f! [?],(1,?2) ... (?~74) >.' I" 1 

j ')IJ ·1] <l 

M~ XOT~~ nOC4~TATb 
\. ' 

2 2 
ALPFA ~2 ~~"YK> TRACE 

Pi+M' !WEKI 
((·.:.-~)(•.;, ___ + 

!!"tiF .. Pt+M K!!l!'" 
-----~)1•;-~,~---·· • 

' .. "' PM ~K.PI 2K".PJ :»M 2K.P! 
• .. .. · '1 1 ;<1 •J q n 

KFE"E , I I ~· 1'4 ,> I II~ 

' . . .......... ,, 
2K" :.pI .. 'r 1 

'l ;· 

rAF KJ ~ KF 4·~Mf1YI1hC~ RX04SlM~X ~ P~XOA~W~X ~OTOHOR (C BEK• 
TOPAMM non~P~3AU~~ E ~ E" ~ aHEPr~qM~ K ~ K" R nA~OPA• 
TOPHOA C~CTEME KOOPA~H~T: COOTRFTCTREHHO) ~ Pi ~ PF - HA• 
4At1hH~I~ ~~ ~:OHE4Hf.l~ 4""~1Mf1YilhChl ~llEKTPOHA. 

')' 1• I 0 

H F 11 04 4 F P K H Y T b1 Q ! 4 "'R F K'T 0 r R H A Ill F. Ill ·~ An !.1 C ~ 0 E> 0 , H ~ 4 t1 F T C R F. P T K Y 

aT 0 r-D 4 • B E 11< T 0 P A C rAM M A ... M A 1' P V1 U A M !,1. K n P !.1M E P Y·: · P; •·G AM M A • P F : 

FCil~ OnYCT~Tb MHOW~TE~h 

ALFA**2/(2*M*•2>•<K"IK>••! , 

TO HYil(H.b' 'H,\~TIA 

E"E~! 
114 TRACE <<PF+M)(•••·· 

2K.PI 
• 

EE"KF KIEE" 
+ ....... .;,)(PJ+M><•~-~-

2K":P! 2K.PI 
... • 

C 0 0 T B 0: T C T B Y I{) 1t! A q lit E 0 U C F • 11 P 0 r P A M M A t 

'. 

KFE"E . -~-.:. .... )) 

2K":P! 

.• i r 1 J 

I 



6,8 P A C 4 F. Tb! R <1> VI 3 v1 K t A fH 0 I( VI X ~ H E P r 1!1 ~ , 

KOhArlAA VFC!HM. 

ON DIVJ COMMENT THIS GIVES US OUTFUT IN SAME FORM AS 
BJORKEN AND DRELLI 

63 

MASS K!•O, KF•O, P!•M, PP•M1 VI!CTCR .l-1~,~ t•f 1 ·.r< l!li-·r·H· •H_,, . .,," · r 

COMMENT IF E IS USED AS A VECTOR, IT LOS!S ITS SCALAR 
', · IO!HJITY -~S Tft.E ·BAM ~.~~ ·PM1T~Al LOG-AR~MSI 

MSK-&t.;t;: Jt·Jl,r•·KF,••Pir ·P~I~ ·. "•r ·· · 1· .,, • · 

LE'l:.r,I,E.IIl,O, Plf',,!Jl• O.,PI~"P~III~~t M,.•t•Ml,,lKFI~~II,Krr- M•:K,Pl,K'• 
- '14..-:.c A..,, rPf·, E•· ••Kt:• .. f·,,' -PF ,t.&P,., ·K I . .'I.Pr P..p .,«r7r• 'M._.,P~ ·:Pt~, K'•· 

,,._.IC,. -KI.I• 0,_ ·KI-,IC.~a .M•·C*~K·P), ·«-·..4tlt• ·o, E:,·i• ••1l 
I!P,EP• "1: ., ' . ol r ', . I 

POR ALL P LET GP<P>• G<L,P>+M1 
eo M MEN T T H 1 s 1 s JusT r o sAvE us A LoT o' ~rtJ'~JG 1 . T , r · , • v 
GPCPF>•<G<L,I!P;E,KI>I<2*KJ,PI) + G<L;&;E, 1 KF)/CitKF,PI)) 

* GP<PI>•<GCL,KI,E,EP>!C2tKJ,PI) + G<L,KF,EP;E)/ 
C2*ICF,PI>HI '· - · '· 

WRITE •THE COMPTON CROSS.,SECTION IS~,t•ANSI 
l T ' • • t , • 

PEJYnbTAT PA60Th' ~TO~ nPorP~MMN : 

( •.1 ): h1')> ''2 
THI···CilM.Pr!ON ICltH f'1 112*K*KP· + .1·/2*1( ·•tl(l1l· •· 2•1, EP • • 1 

1 ( '.' .. I 

6,1 KOMAHAA V!CDIM, 
., "fl()o~V? 

AEKTOPHAM AnrF&PA ~ AnrE~PA rAMMA-MATP~U A~PAKA l C~~T6M6 1 

r,lotl/1 ~ 0 5 0 5 ~~ E H t-1 H A n P 0 ~ 3 8 0 11 b H 0 E 1.4 1-1 C 11 0 VI 3 M E P E H ~ A , K 0 1'-1 A H A A 
' 1' 

VECDIM <PA3MEPrlOCTb>; 

yCTAHABtVlBAET TPF&YEMy~ PAJMEPrlOCT), 
KAK ~~CnEHHO, TAK ~ CI!1M~OnbHO, 

I ' ' 

• ') T f , l f~ l ; I I 

> ( I ' . ' . I ! ~ , 

'J ? • t Cl ;'> I I 

·. r 

. ' II ,. i 

« :> I ' 

') I ' ~· l -, I r. 

'! • 

: ( f. ) I c, r "I ., T I · '-' v ;: 

: • + )( 



7. 1 

:) t-, 

C~MqO~hH~~ PEw~M. 

nPEJlB.\P'HEflhHt,IE :u·>1F4AH·~q. 
1 l ' 

; I ~ 

1 : 1 n PEA B A PM T I! II b H b1 I! S AM E ~A W1.1~A 1 • : 1 ' ;_. 

64 

' I ' 

\ ' ~ . l }I '.\ 

1 A ') <' ? 1 ;;: 1 ;· n J T r , 1 • , ' ' 1 , r • ,' . · ! ., 

XOTSl C>ACTEM;~ ~~~IJO\J~~~ I ~;i,f·tti~ :c·fOH·C'T'DY~oiPbB'.H1 A Jtt1W !Alrir'E'SP'A~"'EC .. 
KI.OC 81-14!ACf!EIHBI, OHA n03~0MIET ~cnOflto-30BAr.b~ -f10.tfHM~ IH'A&•N.P' C\4t4ioo 
R 0 'I b H 1,1 X =k'()+4.AJH\tl. Asf:H.II('"AJ • .l_TfS P, ' >(.CJB() .1~ Sl J+.t'KURihl~~ l C"9'f:~C''f~ A-M\0:. 1 • IOiQ. ,.l I I 

H A K 0: 4 T {):f,-»' .IJ(l~n.Om::r30~~c!Sf< ~1'"'1\;T '>Hv'lllttO. 01=1 E•Cht=WT i,:: ~Af>O T,y. <C'I.1'C-
TFMhl R tl.RYX P,E!'M'IAM::A:fX.fl C.IA~R=(}Ab-~ .t. '•A'ITrfln•PAI.f"'•f'C·I(lO<M :. .iffi'q. 'fTEP.EltOAA 
A C 111 M R 0 11 h H 1->1 1:11 P E )I( 111 M H Y )I( H 0 H A n P A T h I( 0 M A H Jl Y ; t - ~ ' · . • · l 

. ., ( , ' I ' ' ( ; ' \ 1 ' I I J \ i I 

SYMBOLIC I (~111111 ;,~'flsrJI'f 1) :: ' f · 'If I 1 1 : ., 
((lf,·l.>•\)\(l> 1 -<,.o, I ''1. ) \ ( ' .. 1 , ' ) ) • ( l · l I • 

\(1,'•1,4),1)· + (l " 1\ ) \ ( t ' ~ \ f II , I } ) • { T ', ~ 1-

A~~ R03BPATA K A11rEnPA1114FCKOMy- KOMAHAY ( i l ., • '1 .- • ~. ' 

';.- ~-· t • I 
\ - I .~ I ! " 1J ! ' 

ALGEBRAIC I 

P~4~tnFH~~ 0CYMFCTBf~~TC~ nO-PA3HOM~ R KA*AO~ PF)I(~MF, nO~TOMY 

nPOrPA,..MIIIC,TY PFKOMEHAYF<TtC"f9 nPOpFPI.H(bf:-! B KAKOM ~MEHH!" PEli(~ME OH 
P A F. 0 T A F n t"'f C 11W J1(MH:I /tfl t;~ 0 lli"M) Ni: + B l-13 I->19'A1011t~"'- '3 k"'T'P Y'.ltt·flE H \4 5t)' • , 9lT 0 1 • 1 

,..OWHO CAF~AT~~ HA~PAP KOMAHAY 

I•MODEJ 
l i \ ~I c" l ' ') • . ' 

B PF~Y~hT~TF ~YAFT HAnr4ATAH TFKYM~I:II PFli(IIIMi SVM~O~I~ ~11111 
A~GEBRAtC , 

Frn~ Hf0~X0AI!1MO CMFH~Th PFli(~M HA nrPAH1!14EHH0E BPE~Sl. TO 3TO 
~ E r K 0 C tl. F 11A T 1-> , H A El P A R ' I 1 l\ 

SVM8&(~e <I~MAHAA>; 
(1111'11.-1 

LISP <lf0MAHJ1A>: 
IA/1111 );IF 

ALGEBRAIC <KOMAHA~>: 

nncnF OKOH4AH~~ ~TO~ KOMA~A~ BN AAT0MAT~4ECK~ nFPHETFCb R 
V1CVOJ1H~I:II ~~li(~M. 

nP1.1MEP1 

ECn~ TFKYWI.-1~ PEli(~M ALG~BRAIC , 

SYMBOLIC CAR i (A,r 
X•Yr 

T 0 K 0 ,._, A H J1 hi 

~YAYT PA~0TATb KA( CAMROflbHA~ ~ AnrFF.PA~4ECKASl, COOTPETCTBFHHQ. 

3TOT POAE/1 nPennOI1ArAET, 4To 41ATATFI1.., IAMEr:T nPFArTABI1EtH4E o 
~3MKF nporPAMMIAPOBAH~~ LliP 1:~ HA YPQR~f [4] ~11~ rSJ. 4E110-
R E K Y : H F 3 :1 A K 0 M 0 MY C H LAM MAT F P lA 11 ~ 0 M , F- Y Jl F T T P Y .ll. H 0 n 0 '.l s:! T b llA H H hi~ 
PA,AFr1. 

K D 0 M F C 11 Y L.f A FA: r .4 F r, '-l1l 1.-1 C Jl F. f1 A H..,, ~ R H bl F 0 r P A H 1114 E H ~ q : 
f. 0 f1 h >IliA H C T R 0 A fl r FoP A :A 4 F C K 1t1 1 K 0 If C T P Y K 11 ~ ~ Sl3 hi K A It E "U r E n E P E H 0-
CS!TCq ~ CM~B0f1!A4FCKY'<' MO.ll.Y. OJ\H1IKO: 11lFCk ECTb HFKOTnP!-IE PA3111.1-
4t.HI. 

R0-nFP8t-tX; 
- 8 hi 4 'A C 11 E H vi F ~ • 

~ hi 4 Ill C 11 F H 111 F R '-I D , I 111 F H ~ ~ T F n E P h C T A H 0 A ,, T C q ( I S P 



7,2 C~~BOnbHN~ PE*MM, 65 
0 E- 0 F. I·' E H vi F V1 A F H T !11 ¢ 111 K A T 0 P 0 R • 

flQ ... BTOPbtX, onFPATOPt-t .nP~CBAI-18AHV1-Sl OoPAf>·ATbtBAIOTCSl V1HAYE1 yTO 
O~CY*AAETCSl fl n.o.7 . 

B•TPFfbV1X, /lOKA/lblil:>,r-1 r!EPEMEHH;,IM V1 311EMEHT.A-»,.~0.~3A .flEP$0HA .. 
YA/lbHO ~PV1CBA~BAETC~ 3HAYEH~E NIL ~ A HF 0, <•AKTM4ECKV1, TA• 
KME .IlE.PtF.MEHHbll: VI ~1\EMEHTbl fiPY1H~1MAIOf 3·HA4E,H~E Nli'L ®1R1 AllrEoPA• 
V14ECI<T()-M PE)I(~MEI Hi}, Af1rr.B~~ECKt1A ·Bhi'H1Cil~TE/lb. PACn(}31iAET NIL 
K A K ·0.) -It! ,, T I' ! ' ( i T ( I .. 

• ·:? r 1 

R•YETBEPTNX1 OnEPATUPN SUM V1 PRODUCT <n.2.11~3, ) HE on-
p E A E 11 E H b Fl C V1 M B 0 fl h H 0 M P F )I( V1 M F , H A K 0 H I: U , 0 n P E A E f1 E H V1 Sl • Y H K t! V1 ~ C~~f..., ' 
BETCTBYV.:T (6), r 1 

t\ Ml H II Y A 11 A PAC C ~ 0 T P V1 M HE K 0 T 0 P 0 t: 0 t; 0 51.11 E H V1 E n O.~T ~ rf:s ka>V1 C H 0 r 0 
c V1 H T A I( c V1 c A , I( 0 T 0 p bl f 6 bl/1 V1 B R E A E H hi I' A H E E I E c 11 V1 T 0 111:- KA otHt. )810 0 D w. E 
A 0 nYC T V1 ~hi B L V1 M ~ 0 11 b H 0 M P E It< i11 11 E , 

( ( \ ·1 1- ' l 1 il II -, ) 

, " '<II' T ~ T? fl., 

B n , 2 • 1 • 2 M t.' 0 fl P E A F 11 iJ1,1 '1 V fl. E H T 1t1 • V1 K A T 0 P I( A K. no.C 11 E AO B A ,.. 
T E 11 b H 0 C T b 6 Y K B V1 U ~ 41 P , :1 fl. H A K 0 B C V1 C T EM E REDUCE 1.<1 ME FTC 5! C n F I! V1 • 
A 11 b H bl ~ " 3 H A K n E P E I( IHC !of E H ~ S! f1 E K C 111 4 F C K 0 r 0 IUl A C C A " 1 C: ·flA~ ~0 T,O,.. 
POrO 8 nOC!lEAOBATE/lbHOCTb 3HAKOB, COCT~B!ls:!~W~X 1!1AEHTV14l~KATOP, 

M 0 * ~' T68f C T 1.1' r11Kl f>{h) rH,ftt;Y IC8E#fl:O,.U~Pl0 BO~ .-cH MS.il/11, ''-3 H Aj<T rn lifl E K /110'\i E"' 
HIAS!" KAot<Ab1~ PA~ .ll0!11!iEH nPE..a~fuT~ B80AHMl>l" CIAMOOI1., ,_("(3'1-i~K nE·• 
PEK/lKl!.fEH~S!" MEH~FTCSl B 3A81!1CIAMOCTV1 OT PEAAV13AUIAIA CHCTEMN "' 3TO 
MOWET 6hlTb ROCK!1~UATE/l~HN~ 3HAKI lt1111A nPABAR 3AKP~BAKl~AA ~BAA~ 

PATHA~ r~06KA, ~11V1 3HAK nO.a,yEPKMBAHV1H). <~ ~~ 

nP~AMEPI 

A I ( B I I 
• 3TO AOnYCTit1M~~ ~AEHT~<t>lt1<ATOP, OH ~YAET nEYATATbCSl KAK , 

ACBI 
( R • 

R SlJ~:ot<F REDUCE CYil!F<:T!HfOT ARF )o1HAPH~,IE. i1H~Gf1-l>l"f .Dfl.6A:AU-t1t1, ., 
nPtAHA3H~YEHHHE M15l V1CIF111h31)HArli.HI f1Pv1 ClAMRO/lbHOM PEl!<VlME, 3TO 

EQ ·H · "" '~ONS.) CTAPUJvtHC!llRO 3T~'X •)nEPAL!"'~ no OTHOU!f.HIAIO K /lrPY,. 
rV1f.1 -On~PAtH'IqM Y.KA::\1\.HO R n. 2.6,· t.· F•"r; 

.. , 

11 1 R' r I f. n F ,. · I > 

OHIA COAF.rP.-liiAT CJ<AflSlPhJI,E. f'.f.PJlf''i-EHHttE Ill CttMBO:Ilbl On6PAUvH~ lA CllE ... 
A Y I{ T 0 b b '1 H bl M n P A B V111 A M M F T A q 3 1:>1 K .~ L I !: P , 

nPHMEPb: 1 

X 
CAR U , REVERSE V 
S ! M P ( U + V * *·2 ) 

. (1 .: k1 -

( ( ( Y (1 ·1 / ) ( )( S1 · I ) ' ' ') ) ( y )( ) ~ (' , 1.' ~ I I 

' ' 
.. ~ ! ;"'; "/ .'· 

,•nr 1 ~,~,A·! j 

' ! 



7,6 

? : j · QUOTE • IWP.WIHMR: 

Cl!lMRt)flbHbl~ PEIIIIA~, 

LAMRrlA - Rh1PAIIIE~1.1~, 

I l 
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T A K K 'A I< L! S P lfi'Pt ElY E T , l.f T 0 n hi K A lllll A Sf n E P E 111 E H H A q 111111.1 R bl P A lll E'" 
H lA E WWf 111..1' · ~ H A l.f F H lA E , ' 'T 0 8' Sl ~hi K 'R I 0 U e £ H ~ 0 t; X 0·.111~ M 0 8 R! e T lA 
o u o T e .. s bl PAw e H lA S! , no ,\ H A,., or vn~ c o u o T e ~ 4> Y H tc tH1 e L'l! S1 3-b~~ ~ 
(iSP. BBEAEM HORN~ CIAM8011 • AnOcTPo.: 

, i I , I I l , ) -, 

nr»~M1EP1 
! A 

• C 0 0 T 8FT C TRY E T filA C n 0 B C IC 0 MY II 1-1 P A Ill F H lA K; 
I ~OUOT! 1Al7 ' 
r<A 'B e, .. 

• C 0 0 T A F T C T R Y f T 11 lA C n 0 B C K 0 ,.. Y 1J "I P A 'Ill F H 1.1 K' 
(QUOTe U B C)) 

3AMFT~M: OAHAKO: ~TO nPIA CIA~R011hHO~ O~PAt;OTKE CTPnKI!l ARTOMA• 
TIA4ECKIA ::tAK/11<\I.fAIOTCS! A KARhl41:f,4. TAK: 4·TOM.\ IH'A11'~4A1T•1'H CTPtJ~y''' 1

' \ • \ 

"A STRING" : 
H)lllltfO HAfl\tlCATb :· 

-~ ! ; ~ ·~ c.! 

PRfNT •A STR!NG•J· 
' i 

RHYTP~ QUOT~ •BhlPAIIIFH!Ai! Cl!lHT~KCW4FCrtAE P~AB!AI1A ftf1q ~AFHTIA• 
ttllt1 f( A"T 0 p 0 R T E' '11< E I • 4 r 0 lA I 8 Sl ~ •. , K E R E j, u e E ~ 

?A~.3~n~c~ 

<A~~ I) 
~Y4FT PArCMATPtABAThCP KAK CI11ACOK lA~ TPFX ~llEMEHTOB 

A • 

R 
TOr/lA KAK 

(A. I) 
- f1DOCTE~IIJAS! TOI.ff:"lHA51 n,~PI\: 

: q I 

• I ) I ,. 

}j) f 

~ l l 

' I ' i r~ J J 1 • \ 

1:6 · LAM8DA ~ IWPAW!HMR~ 

LAM'BDA .. RhiP~IKE'HtA~ OJ;ECnli41AIUIOT CP~.nCTBi\ ll'1JI KOY<c'TPYWPO.BAHIAq 1 l 

11 \A C n 0 R C K v1 l( LAM 8 D A "" R bl P A wt: H 1-U R C V1·M B-0 11 b-H 0 M P F II( lAME • B A 11 r F & P A .. 
V14ECI(0M PE>!ii11~E v1X HEI1b1Sl i11Cf1011"10RATt... CiAHTAKClACi 

clAM B D A 8 "' P ~)I( E H lt1 E > :: = LAMBDA <Cn:ACOK nEPEME"fH~•X><OrPAH\11 .. 
41!lTE~b> <011EPATOP> /} \\ ·, ( 'i ~~ ,l • \ 

<Cn~COK '1FPE'ME1Hii-IX> ::: C<hi~PFMFHH.H,>,:. ~:(nFPFMFHHAo>) 
' I 

nPMMEPI 
1 ~ 4 I · l 

LAMBDA (X;V) J CAR )( • CDR 11 

3 T A ~ An 1o1 C b 3 K 8 lA 8 A 11 F H T H A l API 8 D A - R 1,1 P A Ill E H ~ ' 
( . ,. . ' ) 

<LAMBDA (X Y) fCONS <CAR X) (CDR Vi)) 

C K ('IF; K \A R < C nt~ C K E n F P E "'1 F H f.i hi X :• M 0 r Y T h hi T k 0 n y W E ~ 1-1 1 E C 11 I' 3 T 0 H E 0 Et
XOn~MO~ LAMBDA - B~PA~IEH\11~ MOrYT 5~Th lACnOnb,O~AHbl B CiAM• 
R011bHOM PF~t~it111.1F RII.1FClO nPE<t>~iKCfihiX OnFPAUV1~ ,lAillA R KAYFCTBE APrY-
MFHTOq 3Ai>F3FPIH1P08AHHOrO CJlORA FUNCTION • 



7,8 C '1 M B n 11 b H bl VI P E II< lA M • 67 
CR~3b C A~rF&PA~YF.C<IAM PE~~MOM. 

7,7 CMMBO~bH~E onEPkTOP~ nPMCBAMBA~AR, 

ECn~ n~RA~ 4ACTb On~PATOPA nPMC~AIABAH~~ <B C~MBOnbHOM PEW~

ME> ECTb nEPEMFHHA~~ TO nPA~A~ ~ACfb nP~CBAIABAETCR E~ OnEPATO~ 
POM SETQ , 

MPHM!P1 
X1•Y 

rtPEObPA3Y~TC~ 8 
<SETQ X Y> I 

' l 

- ·1 ,,. .'1?lr 4l:l:l<;l 

\.t'~=!rASSOQ(U~'H i'l• lFt t4U.Li. <V THIN NIL 
> rp T J E·LS! I, U @Q rC'AAR ,'4 'fHEN CA'R ,y 

ELS! ASSOC (U;CDR V) 

~YHKU~~ MACRO 1!1 FEXPR MOMHO JnPEAEn~Tb 1 nPFABAPR~ OnEPA
TOP nP~C8A~8AHM~ cnOBOM MACRO ~ FEXPR , COOTBETCTBEHHO, 

MPHMEPa 
MACRO CONSONS 

MO*HO OnPEAEn~Th nocPEACTBOM 

MACRO CONSONS l r• EXPANDCCOR L, I :ONS>I 

~ Y H K IJ V1 0 H A n b H bl E 0 n P E A E n E H vUI M 0 r Y T o 1>1 T b B 8 E A E H "' T A K )I( E K A K n P 0 U E • 
A Y P "'' < n . 2 • 1 a I > • T 11111 n P o 1.1 E A Y P ~:~1 B 3 r o M c 11 y Y A E s Y M B o L 1 c < 111 n 111 

L I 5 P ) K 11 P 1t1 ,.., F P Y , n P F A bl/1. Y lit E E 0 n i> E A E n E H ~ F A S S 0 C M 0 II( E T f, bl T b 
3An~CAHO R BV1A[: 

SYMBOLIC PROCEDURE ASSOC CU,V)J 
IF NULL V THEN NIL 

ELSE IF V EQ CAAR V THEN CAR V 
ELSE ASSOC <U~CDR V)J 

lfEXPR MACRO MOryT 
FEXPR ~1 

6 H T h T A ~ ill E R fJ E A F H hi T A K ~ fl'1 UlO C 0 o 0 M C 
MACRO ; COOTBETCTBEHHO. 

FCnH B Cl-1MBOnhHOM PF)j(~ME ~YH(U~~ OnPEAEnEHA AnR ~CnOnh30BA• 
H~~ B K~YECTHE OnFPAUM~ A AnrEbPA~~fCK~X RNY~CnEH~RXI TO HEO~• 
XOA~MO CB~JATb EF C A~rF&PA~4ECK~M rPOUECCOPOM, 3TO MOWHO CAE~ 
n A T h c n u M o ''l b 10 t< o ~ A H IJ. b' o P E R A T o R • T A K I 

OPERATOR FUN11FUN21 

0 ~ " Sl B ~ T ¢> Y H K ll v1 t.1 F U N 1 t1 F U N 2 A II r E 5 P A 1.-1 4 F C K V1 M 111 0 n E P A Ill-HI M ~ , 3 T 0 
Ont.1CAHt.1F AOn*HO nt·.!Tt-- CAE/1AHO 8 CII!MBOnbHOM PE)I(YIME 

1 
T, K, B AnrE&~ 

PA11!4ECKOM PE~IAMF OHO AE~CTSYET nO-APYrOMY. 

AAnEFI EC11V1 RH JCOH1TE nP0~3BECT~ AnrE5PAV1YECKVIE AF~CTBI.Ht HAA 
CIAMROnbH~M A~rYM~HTOM, MO~HO ROC~Onh30BATbCR ~YHKUt1E~ REVAL , 
E A I.Hi C T B E H., bl ~ A P r Y M E H T ¢> Y H K IH1111 R E VA L A 0 mt< E ti 5 bl T b n t1 C n 0 8 C I( ~ M 
n P E ~ V1 K C H bl M =J K 8 1!1 R A 11 E H T 0 M C K A 11 ~ P fi 0 r 0 B bl P A lH H V! 51 ~ H An P 111 M F P 1 

CCOS(PLUS X Y)), REVAL R03BPAut~Er 8H'ItACnEHHOE BHPA)I(EHV1E 8 



8. 1 flPlA/10)1(FH~E A, 0CH0fHHIE 10,10>WF.=Hvtq CVICTEMbl, 
~ A P F 3 E P B :A P 0 B fl H H !'I E lA 1\ F H T 111 ¢ 111 K A T 0 P bl , 

69 

8,1 3APE3EPBV1POBA_H*tbl6 MA6H-Ht•MI(ATO~bt, 

MN AAE~ 3AECh rn~COK HCEX 3APE3~PBlAPOBAHH~X V1AEHTV!¢~KATOPOB. 
B H f. r 0 8 K f1 !{) 4 E H bl 3 A P E 3 F P H •1 P 0 ~A H H hiE 1 A E H T VI¢ VI K A 1 (J P f,l 1 fl~l1.B.E.A,E,H,m,l 6 t8 · 1 -, 

r II ARE 2 i-t· B C E V! ME H A 8 C T P 0 f. rl HJt:,l X K 0 'q H A< 111 0 rtE PA U 1-1 ~ C VIC T EM bl , 3 A E C b 
>k E rP 111 BC A 5l T C 5l 3 A P F 3 E P B vl PO BtAH_Ilt>i_E. _li1All: H T V141.1o1_1(A.T,O-Pt-1, lAC no lib 3Y EMbiE B 
B bl Y 111 C 11 E H Ill 5l X 1 n P 0 P 0 A VI M hi X fl P V' P E I.IJ E H ! 1111 3 A A A Y ¢ lf1 3 1-1 K VI 8 bl C 0 K LH 3 H E P • 
r lA"' , -. r • l r1 1 

f. ' , r, ~' 1, • 

BEGIN DO ELSE EN~ F,Ocle_ c-J_UN,C,aON GO -60-TO 
LAMBDA NIL PRODUCT RETURN GTEP SUM TO WHILE 

3 A P E·3EAHl ~p OSAH Ht-1 E 0 K'AM! P.*I-~El nE P~ ME HHbiE: 
., 

I I 

E· I \ , .. 

11'1, ••••• -:1 -f•• ·• >• .. oe:•' •<- • "' ·* I * *· , 
SETQ AND 
GREATEAP 
QUOTIENT 

NOT ~~ ~E"Bf~ EQU~l ~NEQ 8~ GEQ 
LEQ LESSP PLUS MINUS TIMES 
EX:P--T CON& c• • • 

"I I 

fiPE~"t--1-HH: OnEPAllt.H1: · -<" ,, 

K 0 M p, H ,D, bl : 

3HAU 

, I •I 

,OOEf F COS ·DEN ·DE'-T ·.OJ, EPS G LO~ MA:T• •NUM SIN 
SUB TRACE ITTilll,l?l=!,r'l 

ALGEBRAIC ARRAY CLEAR COMMENl D_OW_N E_ND' FACTOR FOR 
FORALL GO GOTO IF IN INTEGER LET LISP MASS 
MATCH MAT~IX MSHELL NOSPUR OFF ON OPERATOR 
OADEA OUT, ~R0Ci-EOUR,6 RE4L RfT·UAN. SAVEAS SCALAR 
SHUTe. S.P.UR_ ,S,YMBOLJC U.P VECl!~ WEIGHT WRITE 
WTLEVEL PAUSE 

•A v •••.• r 1 1 1 • 1 •1 1 

, \ ' . .. • tv 
<< > >· 

8, 2 CT.AHAARTHbiA. ·liA60P -j(QMAKAi .R3bfi<A '~S~UCrE., 
·I 

E,E1,,,,,EN_ 
nFPFMFHHbiF, 

-. 0 f-. Cl.3 H. A lf,A IO.T ,8 r1 P A >It E H.!-1 5\, 
• v 

YrV1, .•• ,~VN 

: r 

,, l (1 ,': 

EC/lt-1 E 
P A ~1 4 E C I< lA ~ 
YVICIH!ETCR 
CVICTEMbr HE 

_O.TC.YTr_TBYET, T,Q BKIIf(IYAETC5l AllrEo• 
P E l!< 1-1 M A n P 0 TV! 8 H 0 M C 11 Y 4 A E E B !-I-

A II rEf P A 1'14 E C K LA , A P E )t(;V1 M, •• P.A.o,Orhl 
M E H SU T C 71 ( n •' 7 • 1 > 

{ ! I ' :! I \.r r-' 

ARRAY V 1 < P A 3 ~~F. P > , , , , , V N < P ~3M E P >; 
On 1-1 r.bl B AFT V 1 , , , , , V N K A K :1-1~-f.,H.A. .M.ArOC 11\SQ'Sl,l ,, : 
:<PA1ME~> •• Y.I(_A.3/I'>i6J ET MAKCV1t-1AilhH!-1~ PA3MEP MAC-
e 1-1 8 A. c il • 2 , 4 > 

! r l I ' I ' ... ' 

' ' 



~. ~ nP~nO~FH~E A. 0CH0BH~E nOnO~EH~q C~CTFM~. 7() 
CTAHAAPTHt.!ll HAF-OP .I(OMA'HA q.~brt<A RFOUO'F'.' I ~ 

•• -., 1 . 4 ... 

eLEAR !'t, .. ,.I!N' 

I' 

eONTJ 

YH~4TO~AfT 8 C~CTEME BCF nOACTAHOBK~ An~ 

F 1 1 ' : • • I 'F N~ < n .· 4 ~ 4 : 2 > 

COMMENT (np0~3ROnbHAq 3An~Cb>; 
~CnOnb~YFTCA n.nq Bkn~4FH~A KOMMEHTAP~EB R 
TEKCT. cnP0~3ROnhHAq ~An~Cb~- nP0~3BO~bHAA 
nocnFAOBATEnbHOCTh C~MBOnOs: HF. BKn~~A~WAA 
0 rTp,. ... ~ 4 ~ T e n ql )~ t1 • ? . ~ ; ; )' l ;' I I 'I • '' 

1 1 J ''"' '' f r-'1• ;> ·l ;• 1/ 1 , . 1 i : , .; 1 J · 

~~TEPAK~~BHAq KOMAH4A, KOTOPA~ ~P~KA!MBAET 
C~CTEMF nPOn.On~ATh B~4~CnFH~q C TOrO MECTA 
B ~A~nE B~ROAA, rnE nocnEAH~~ P•3 ICT.E4A
~Oc~ PAUSE <n.4.11> 

DOWN ~1; ~:.;ENJ 
n P.~ t<*~ ""B A*E 1'· C'1r1 c·T FM'f 'f1 Ot-re CT ~ r:h E 1; ~ . ~ ~ IN 

':.a' 1 H1A MFW'A 'r F lfft-l' t'( n ~·- ~ .' R : ~ > .• · ' · 1 · ;· 
? 1 r' r 1 ; · " r r • , - • - • ' 1 • , >< 1 1 1 . , . 

END cnPowtBOnhHAA 'An~tb'>':> '·' 11 

~AKAH4~8AET <OrPAH~4~BAET> ~A~~hl BROAA. 
<nP0~3ROnbHAq 3An~Ch>- nPB~1BOn~HAq noC~E
~ORATEnbHOCTh C~MROnOB, HE BKn~4A~WA~ orPA-

,1 H~4\1TT~f'IF~H lAM! '1!AP~~E'P~tAP0BAHHhlly 1 tYH}~ 
E N 0: E l S E ; U N T I t' 

.. 
cn.2.1.~> 

FACTOR E1:~:.:ENI 

FOR 

GOTO VI 

On~C~tBAET PMPA~EH~9 KAK MHO~~TFn~ HA RMBOAF 
>< ~ l ' 1 ) '" l t ll'.'l tl.-·'fl,',l? ) I ' ' ;. : \ ' ' I ' I ' 

•? r, I q .> 1 I T :' I I " I ; 

: (l T f. · -1 •: (, ~ 4 ~ ! ~ : ~' I :-. ~ 

· J. l' Km-1~~~~ > 1 '~t~1CtiO!lt-,1¥FM!1~ .ah~ d"nP:Fk(~ltf.K~st P~3-
' r 1 )m~ 41)tkx' ttP or P1A M~ H hi'lf · 11\-1TKi1101~ · '<n: ~ ·•· C; • i)i:' 

I t ' I 1 . 

FORALi V1=~~~:VN cKOMAH4A> 
On~C~BAET v1:.:.:vN KAK ~OP~AnbHhlE nAPA• 
M E T Phi R r 0 c C T<'A41 O'WO 4 H "' X n P A B V111 A X , 3 A A .A. H H bl X R . . 
<K0'1AH11E>. <n. 4.1). 

r • ,, 

0CYW.F<~~l1' 'J:I~~Yr!YHf'RHhl" 'hWi'Pf=XOd' 1rtU METTK'J: ', · ·" 
V , MOWE1 V1CnOnh10RATbCq TnnhK~ R rPvnno-

,, •·S.b~)(,r00~ATC•PAX ~ nnOK.AX en.~.~\,-~). l, •. · ,:' 1
•' 

IF 

IN V1:~:~:VNI 

INT·EGER v1:· ~. :;·VNJ 

LET E1; ~:~;ENJ 

YiCnOflb,YFT( s:1 n.nA onPF.11FnFHV1Q vc11o;B\ih11Xl Onf.i.o 1 1 · 

P A T'O P.O R . ( n . ~ • 4 ) : 

Rs.nM~T R 'H f' Ill H iA F ~A~ n hi (' ~ C T F M hi R F D U C E OT 
V1 AO V ~I B K 11 ~ 4 Iii T F n h H 0 ( n . 4 • r;; • 1 ) 

' . \ 

- . "' . -
0 f, " ~ 1ll1 q E T' V 1 , ••• , V N UE~MMlil rFPEMEHH~M~ 

<n.' ?.~.1> 

3 A .o AFT 110 n, I' T II H 0 R K lA It Ml n F t:1 1-1 X 4 A C 1 E ~ 8 hiP AWE
HY1~:~ E1,~. :eN <11. 4.1.n. I(POM!= rnro; 



8.2 flPV1/10)!(FHV1E l\, OCH0'3>iHJ: fiOflOlWFHI.HI CI!1CTEMbl~ 

C T A H A A P T H bi ~ H A E> 0 P ( 0 M M A 5I 3 bl K A R E D U C E , 
71 

LET ., ' 

M011<FT b~'Tb V1CnCI1b30RAHA AI1S1 BREAFH111Sl nPABit111 
AV1~~EPE~U~P0BAh0~ <n. 4.2> 

: 1 > r 1 ·· · 
LISP: t ~ ·, . l 

ECfl~ E OTC~T~tBrE~, TO C~CTEMA nEPEXOAVIT 
8 CVlMBOflbHU~ PE)I(Vl~. 8 rPOTVlBHOM Cf1Y4AE E 
Of,PA5ATHBAETCS! CV1MB0flbHO, :A• · ,P.E.M<.Io1M. rPA&OITbt '1? 

<i l., vv: .. c.~,Cr""M:Mbt· HE MEHS1€Tc·~, en.· }?.1 > 

MATCH E1~ .. ,,EN; 
3 A A A E T n 0 A C T A H 0 B K V1 A 11 Sl 11 E 8 b! X Y A C T E A: •I r . • ;> 

E\1,, ,", ,&H' J KOr"A'A TPE.f>YETCJl COrflACOBAHVlE 
SlAHt-.tX CTEnEHE~ <11,· .'+' •. 1,3.> 

MATRIX E1,,,,,EN: ;l ')1 1 1 c;·, ;> 

;OfHt~lBIA F 't MAT P V14 HbiP n·&P EME H Hb!E, E I MQ)I( E T 
5~Tb VlMfHEM MATPV14HO~ nFPEMEHHO~, A MO)I(ET lo1 

8 K 11fll 4 AT t- C 8 E A E H lt151 0 P A 3M F P E M:A•ffl.~Llbl , (lfl:, '· ! : 

l' =l , , • • , ~ 1 ' 1 5! • 2 ) r ' 

OFF V1~ .. .,VN; 
C f. P A C bl B A E T ~ ll A r Ill V 1 , , , , , V N .~ f , • • , , f' I r f f 

' ., <'n. 4.41.'1'> 
r. r. ;~ l .•• , r i 

ON V1,.,,,VNI 

1 • • . • .rr.1 4 •. 4 , 1 t> ' I 

rJ t # 

OPERATOR V1, , •• VN; 
O~"~S~AFT V1,,,,,VN A11rE~PA~YECK~M~ OnE~ 

P A lJ,l.~ ~ M ~ ( n , n • 2 , 5 , 6 ; 7 , 8 ) ~ ', ! l ,, 1 ~ 1 

l: I ' 

ORDER V1;,,,,vcN: \/ 

Y K A ~ hi 8 A r:: T n 0 P ~ A 0 I( n E P E M E H H H X V 1 , , , , V N 
H A 8 bl B 0 /l E ( n , 4 , 8 , 1 > 

OUT VI 

PAUSE I 
VlHTFPAKT~BHAq KOMAH~A, ~COO~b3YEMAq 8 ~A~nE 

n 1 • . , , ~J B,B-tO;ttA •. r ,~o rJ.hOf' O,ltA:1 ·~ B,011')p1; y,Kfiil"C'f! , • 'lYtflPIA&Il E H 1r1 E 

PROCEDURE 

\· . 

. l !I (' •. , () 

RETURN El 

nEPFAAfTCq HA TEPM~HAn, <n, 4,11> 
T f! ~ , !i ~: 1 ,,. , T ? T 1 , , ' l .. , , I ~~ n ~ , T t1 r) I ';! , · l • , '' l ' , ., 

3AAAET OnEPATOP ~11~ HEOAHOKPATHOrO ~C-

'M 011" 3.0 a A H Mi a ' B bllfM c ne H tHl x , T V1 n n Po 11 E A y P bt 
OPEil.!UECTBYE,Jc 'I.H1Eitt'1 KOMA'H'Af:,t .(n,n.· 3<10, 7,7) 

• ( ,~ (I ...... , '· r· .. ' 

' 1-, .,· 'I t f' 

05"~811RFT MEPEMEHH~E V1,,,,,VN 
AF~CTB~TE11bH~Mio1 <n.2.3,1) 

•l,' 

(' 

0 C Y Itt E C T A Ml E T B ,: X 0 A V1 3 F- 11 0 I( A ~ A F- 0 ,1 F E 
KV1~ nPOrPAMMHN~ YPOBEHb, 3HAYEHV1E E 
AAE'T:C:q, IV13 '5fl..OlKA. I 
MOWfT OTCYTCTBVl?ATh·•<n. 3.8,4) 



8.? n P lA 11 0 W E IHH A , 0 C H 0 R H J.l E n 0 11 0 W E H VI ~ C VI C T F M 1o,1 • 

C T A H .ll.A P Ttl hi~ H A F> 0 P K (I M AHA Cl ~ bl K A R F I') IJ C F • 
7? 

l I 

SAY!AS fl 
nP!ACRA!ARAET F. T E K Y W E E ~ H A l.f F H t~ E P A 5 o:'iiE rtr l l 

SCALAR Y 1 : ~ • ·: ·; Y N I 

f"!OIISI ,(n,' 4'.~;) 

0.& " ~B J1'Cl E T' m: P EM E H H hiE 
<n. ?.~.o 

\\ "" l • 

Y1, , • •, YN CKAMIPHbiMIA 

-~ , • • • , r : , 1 1 , ·" 

SHUT Yt 
I '3·AtcPMRAI!T' 4111~1\ BI-IRnAA.. ,v 

< n: .4' ); • 4- > 

SUMBOLIC fl •••• , r ' ' : r A ' 

' I 

UP .e1:,; ;:e•NJ 

WEIGHT e1:.:.:1NJ 

TO *f eAMOF. ~TO VI LISP II 

nPIAKA3~BAET CIACTFMF nOMECT~Th ei: .. ;;!N R 
"'VICI1~TFJ1b (11, 4.R.'l!>. 

- ' ... ' 1! 

' ... \ ,.. \' 

npVICBAIABAET AC!AMnTnT~4~CKIAE RECA 11~BNM ~AC

TS!~ e1:;.:~eN en: 4,14> 
' • • • ' f -~ 

WRITE E 1; ~ •:; EN J .. , •.• , I~ 
YKA3~8AET.4TO ~HA4F~IA~ ~1:~:.;EN 
AOI1*HN ~~T, 3An1ACAHN B TEKy~VI~ ~A~/1 BNBOAA 
<n. ~.Q> 

••• , r v . \ 1 ' l j ., 

' ••• 't \. 

WTLEYEL VJ 
nP~CBA!ABAET AC~MnTOTVII.fFCKVI~ RECOoO~ yPOBEHh 
CVICTF:MI-.1 f"!FPFMEHHO~ Y <n. 4:1;4').' .••. , i ' 1 

¥ • • • ' f ';{ 

A:3 ~11Ar!A B CVICTEME RF.DUCe. 
' .' r 1 

CTAHnAPTHOE nni10W,EH!AE ¢11Ar0R 

ON ALtPAc:. ecwo; PX'P: Mco: Msii: NAT;. PRt, R,SUB!I: 

OFF DEFN: DIY; FLOAT: joRT; GCD: LIST: NERO: RAT 
! ~ ' ~: 

A A 11F E 
MHbC~. 

llF~CTRV'~ 

B CI1Y~Ar= 

nP~BOAMT~q CnMcn~ ~MFH ~n~rOft, KOTOPNF MOrYT nO~B
R· nPO~P~MME TOI1bKO KAK APryM~HTN OrMCAH~~ ON, O,F. 
YCTAHOBnEHH~X ~nArOB <CnY4A~ .ON): On!ArNRAFTC~ AAI1EE: 

OFF ~X AEPCTB~E nPOT~~OnOnOWHO. ' 0 • ~ ' t ',. ! ~ 

' ' ••• ' [ \o' 

AlLFAe 
DAFT YKA~AH~F C~CTFMF BNHFCT~ O~W~F ~HO~~T~I1~ 

nP~ RN~ODE B~PAWFH~~ (n. 4,8.4> ·' · 

DI'!FN 
AAET YKA3AHIAF C1>1CTFMF ·1Cf\F.nATh TPAHCMIU~IO 8 

· LISP 
~E1 BN4~CnFH~~ en: 7.9> 

DIY 
Y I( A 3 r.t B A E T C IJ1 C T E M F , l.f T 0 H 'li \II H 0 B ~-I R F C T ~ n P 0 C T hi E 

,, 



8.2 n P ~ 11 0 Ill F H ~ E A , 0 C H 0 B ti hi E n I) 11 0 II( E H f,H'I C l-1 C T E ~ bl ! 

C T A H .1\ A P T H b! " H A E> 0 P K 0 M A H , ~ ~ 3 hi K A R E D U C E , 

M H 0 >K. vH E IH1 < H A B•bl B 0 A E f1 P V1 9 T 0 M M 0 r >' T n 0 s:! 8 IHH b C 5l 
0TPl-1UATE/1t·di"'E CTEnEHV1 111 PAIH10dA/1bHbiE AP051!1Hn, 4,8.4,) 

I C M 0 . 1 ·, r1 -H, -1 ';t r ') • ., ' ) ~ )I • r· -, · '· ., 1 ·, ' · · T 

AAET YKA3AH~E OTnF4ATATb ¢A~/1 BBOAA (HA /11!1CT~HrF 
~ f1 ~ ti A 3 K P A HE T E PM V1 H A 11 A B 1111-H :: P A K H1 B H 0 M P E >+< V. ME) 
<rr • 4 • s • 1 > 1 -~ ', '· 

EXP-· ~I 
nPV1K·A3biRAP PACKPbiTb 8btPA7KEHI-'3 •B ·nPOU.ECCE, 

--Etl-' 4 ~. C../1£ H V1 H < n . , 4 • 6 ) 

F Lo.AT . 
flPE.AOTBPAWAFT rtPEnnPA~308Att~E HH6:11 t ·HilABAIOI!t-E~' 

lO"tKO"'' 8 OTHOU16H-r1F /l,B;Y·..X U.iillHX .'H1·CEfl 8· rtPOUfCCE 
8bY~C11EHl-1q cn,4.9) 

FORT • . I • 

0£Y.~tlECT·BM1fT BH.BO.p. B <t>OPTPAH~·!>OPMATE <n. ,4.Q) 

GCD 
n P V1 K A 3l·l B A E T C V1 C T f"" E C 0 I( P AT ~~ T b H AlA o 0 11 b IIJ ~ C-1 0 5l!l ~ " 
AF.IH1TE/lb fl PAUr10HA/1bt4HX r8biPAliiEtH1A>f ,(n. 4,7> 

- ., ; . • i 

INT 
V1 H /Ill 1111~ P Y E T ~ H T 1:: P A II' T VI H H ol ~ P E A< V1 ·~ < f1 • 4 , 1 1 > 

LIST 
Y K A 3 bl B A E: T C lAC T EM E.,Y ll._M~,fl'P i-1-lrSb~~Q~, 14Ai!MbltV 411F H 
BbP.A)f(EtHHl CflEJlyFT rtE4ATAlb ~iA OTAF.flbHOr.i CTPOKE, 

73 

• 1 ' f .. , ' ' 

MCD 

MSG 

NAT 

NEftO 

PR! 

YI<Al3biBAET. C~1CT~fv'IE, 4TO C)'M(v1~1P¥EMbiF 8biPA>iiEHr1R 
4f!ErtlY€T nP111RECH-1, K 0-bHEMY 3HA"\EHATEI110, 

'·< n . .4 • A > 

V1 H VII! V1 V1 P Y E T n E 4 A T b A 1--1 A r H 0 C T 1--1 4 E C K V1 X C 0 0 f, W. F H t.1 ~ 1 v , - ;> T ' l ' , 1 ,. 

n P E A 0 T R fJ Ali< A f T fl f: 4 .1\ T b ~ Y 11 I: B bl X 3 li A '1 F. H lA Iii ( n , 4 , 1 ~ 1)r. 

. ' I ; .. 

CrE11~¢V1lH1PYFT nP0~13R011bHbl~ .¢lO~MAT:: BbiBOAA <4.8) 

RAT ~- (•,' I -, "• ! . ' 

¢tAr FHIBOAA, V1,C·f1011b3)'FMbllil, COBM6CT·HO 0 FACTOR, 
OH YKA3biBAET, YlQ .J,HAM,EHA,TEI1b ,fHE,r-0: BtiPMK&HVs:! 
A 0 J1l!l E H b bl T b HAn E 4 AT A 11 • C. ~·-Ar*Abt M 
<llAKTOPV130RAHH~M nOAB~PA>!<EHV1EM <n. 3.2,3, 

T' ' r·' r, 

RESUBS 

' j 

KorAA aror ttli1Ar CtiPOWEH, < OFF >, ' , I I,. I I 

Ct-~CTEMA H..E nt;P&CI'U.;T.P~HAET BHPA11iEHV1E HA AA/1bHEiilli1111E 
n o A c: T A H o s K ~> , F c 11111 o A H A Y ill E c A E ,, A u A < n . 4 .• 1 • 3 > 

i .. r, 1, • •. i , • , r 1/. , , 

1 ~ (II 

l 
! 



s:~ nP~nOwFH~E A, OCHORH~IF nOnOwEH~~ C~CTFMW, 74 
A~ArHOCT~KA' ~ COO~WEK~~ 0~ OW~~KAX R C~CTEMF REnUCE. 

e:J A~ArHOCT~KA ~ ~OO&mEH~A 06 CIW~~K~X B C~CTEME ReO~CE. 

13 C~r:TEME lltEOUCE C.YI!IECTRY!fl .. AI!1ArHOCTV14FrK~E C00~·!11E·H~~ A'BYX 
T~nOB : C00f,l!IFHV1~ OE; Ot'IVIF>KE 1!1 nPEAYnPEW/J,AI0!.111!1E COOn!JIEI.IIf1SI, nFPBhlf: 
0 Fl ~>14 H 0 8 hi 3 b! R A Ill T 0 C T A H 0 B K y n P 0 r P AM M hi: T 0 r A A K A K B T 0 P bl F. n PEA y n.., ' 1 

PF.wAAI<lT nPorPAMnlt1CTA 0 BCTPFT1AIIhlEt'liCS1 HF.OAHQ3H'AI.fHOr.T!i4 ~m~ HEKo .. 
T 0 P 0 M A E ~ C T R VI V1 , K 0 T 0 P 0 F M 0 11< F . . n 0 B 11 E 4 b 3 A ·C 0 f'·O ~ 0 IIJL• F. K Y , E C n lA 
C~CTEMA PAr,OTAFT B 1!1HTFPAKTIABH0t1 PF)I(It1MF~ TO OHA: K~rAA RCTPE-
T 1!1 T C s:1 HE 0 ,a H 0 ~HAY II 0 C T b , lo10 ll< E T n 0 n P 0 C 1!1 T h K 0 P P E K T ~ P 0 R K lA • 8 n A K F1'r\. 1 

' 

HO~ PFM~ME ~ TA~O~ CIATYAU~IA OH11 C~EI1AFT HA~oOnEF REPO~THy~ AO
rAilKY 0 HA~EPEH\~\A nPOrPA~MLACTA: HAnEIHAET L~H~OPMtAP'YIOt~iEE C00&11!1E

H1!1F lA 11POA011WI!1T P~nOTY: 

FCM1 HA 13B0/\E 0F,HAPY)I(lt1T('S1 C!AiiTAKCI!JllFCKAq 0 1IIIAE,KA: TO TEKYittATSl i 
1 

¢PA3A nEPE11EI.fAT">fRA·F'fC.q 'C C00o 1li.Fit\.1EM OF- DHI\.1r;,KF. B HfKOTOPb!X C~C ... 
TEMAX R TAKO~ C~TY~U~~ B03~0li<HO OTPE.aArT!APOBATb CTPOKY ~ 1!1CnPA~ 

R 111 T I;. 0 IIIlA f-. K Y • 
. I 

/J,/1q H.KOH!iEHHOCT~. Mt>J. BlK11101.fAJ=I~ R ~TCYT nAPArPA<tt C00F-Id.EHIAS1, KO• 
TOPMF MOrYT no~B~TbC~ nPIA MPOBE.1EH1!1~ RHI.f~C!IEH!A~ R ~AnAI.fAX ~~!~• 
K~~ B~!COK!t!X 3HEPrLA~, f 

T ! I 

1 I C'OO~IIlEH~. 01'1 OUJM&I(AX·. 

' 3AMELfAH~E. 

tO RPFMFH~ HAn~CAHM~ [1] HA~lP COO~WEH~~ 05 OHI~~KAX BCE BPE~ 
~S'I nOnOfiH"I'ICq C 11EI1bl(). Ot;FCnEI.f.Hb nPOrPAM'"llo1CTA HA!At;r'I/1EE TO\fHO~ 
~~H1>0P:'-1Ail!AF1'1 0 /.IOnytUEHHOiil f\IIJ!A~KE: r;03TOMY A n.~HHO'M ·nAP·ArPA<H 
nP~B0A9TCq HF ACE COOt;wEHIAg, tAMF~W~ECS'I B C~CTEME~ 

A REPRESENTS ONLY 
GAMMA5 IN VEClOR 
EXPRESSIONS 

ARRAY TOO SMA(~ 

A· M.O)I(F.f 'n~ITb ~Crt011b~0RAH0 TO!IbK'O KAK GAMMAS 
R BEKTOPHOM_R~PA~FH~V!~ 

MACCii1B:i11CnOI1b3YEMMiil R COEFF: 
C!IIAiUKOM M~!l /J,I1S'I XPAHfH\.1q RCEX CTE~ENEiil 

-~rO nOAB~PAWEHIA~. 

CATASTAOPF!C !RIItOR 
ECnli1 nO~BIATCq TAKOE C00t;ld.FHIAE, 
n 0 Ill A 11 Y D1 C T A : 0 T 011111 ~ T F 11 ~ C T V1 H r C 'K 0 n ~ ,:- Dl 
RHOAA ~ RHBOAA ARTOPY. 

DJFFEIItENT!AT!ON WlltT 
<RHPAWFH1!1E> 

NOT ALLOWED 
3AnPFWFHO .11V1<b~FPFHI11APOAAI-H1F nO 4FMY

'111A-fi{}, K·PO'M F nE P FM E H HO iii. 

DOT CONTEXT E-~OR 
QUOT~ 

"'BbiPA*FH~E: nnPFnFnFHH0F ~ C~MRO~bWOM 
PFli<~MF, ~MFET HFRFPHhl~,f T04K~ ~PFH~~ 

) 

, ' . 

' I , 



8 • 3 n P V' 110 lt< F· H V1 E_ A , 0 C F 0 H H !--IE 110 110 Jij Ed 111 ~ C 1.1 C T EM bl • 7 5 
A v1 A r H 0 C T !t1 KP II C 0 0 5 11 E H VI P 0 5 0 !JII H: K A X B C !A C T E M E R E D II C E , 

513bt-K'A LISP-
Cv1HTAKCi11C, 

ELEMENT OUT OF BOUNDS 
II A H A C C bl 11 t!i A H A 311 h M li H T M A C C 111 R A, G 
HOME POr--t, Bbl XOMI1tU1 M 3-A n PEA Ellbl 
P A 3 M E P H 0 C. T1~1 -M.A C C 1i1 tl A , 

INCORRECT ARRAY 
ARGUMENTS FO,R 

<VIMl-1> 

t'J -l ! 'lr-• 1 1 (! ' : l ' \ I ' 

'I 

HEY111Cit0801i1 V1HAEKC_ -nN/l vtCn0flb30BAH B 
MATP1!1UF ~11~ M~CC1i1E~ C YKA3AHHhlM ~MEHEM, 

( ' f (' ~ l 

LARGER SYSTEM NEEDED 
3 T 0 0 3 HAy A~: T I y T 0 8 A Ill~ 3 A A A y A y ~ {\ - 1 T ( I 

TPEEtYET B03~0*HOC1E~ CvtClEM~, 

HE nPEI\,_Y·CMOJPElH>Hbf) B fiPril!ElA 
PEA!lV!3AiJ.vH~ 1 

' 0,_ r " '~ 4 r: ('. 1 ' : ) ; I 

LOCAL VARIABLE USED 
AS OPERATOR 

Et bill 0 A 0 n y lit E: H 0 H E 3 A K 0 H H 0 F ( n T 'i , v I ' r . 

vt~nO!l~308AHv1E ~OKA!lbHO~ n~P€MfHHO~ 

8 KAYFCTBF C~MBO/k 00F~AU1!1M. 

M A T R I X M I SMA T C H ll r 1. T • I, , - 1 ,-

ABA MATPt.-1YH~X BMPA~eHH~ HeKOPPEKTHO 
I~ C n 0 11 b ~ Y I() T C ~ _n P 111 C 110 II< 6 H M 111 11!1/\-W -
YMHO*EHvH-1, 

c :::1 ~ ~ \ r T 1 • r r ·r ··, J. 1 ' ? 

MATRIX 
<V1M~> - ' ,'1 I I [ 

~OT SET 
nbii!A .CCbtllK.A t1-A: MA1PI-1U>': ~b~ '3/lEMfHTt-1 

E 11 E M f: H H-1 H E I.A 3 B E C T H bl , 

MISMATCH OF ARG·UME.NTS 
YK:A3brB~ET ,. L!.TO· '0flf!P.HOp, KOTOPHA &bill 
lflnPEA€/1E1H- ,KA'K nPOUEAYPA, 8H3bi8~ETCfl C 
H E A E P H 1-1M 4 V1 C ,1 0 M A_l:lr-Y M E H T 0 8 • 

MISSING ARGUMENTS FOR 
G OPERATOR 

R r A M M A - "1 A T P V1 Y H 0 t-1 8 bl P A )II E H V11A n P ~'H 1 ' • 1 

c-~ M B 011 ,ft !t1 H t.-1 V1 • 

MISSING OPERATOR 
0Wt.-1f,KA HA RI:WAE I l, · r ·. 

MISSING VECTOR I 

• } ( 1 

B~PA)!(EHV1E 1 BCTPEYAn~FEC~ & 
REKTOPHOM R~PA~FH1!1~, HF COAEP)!(!AT 
REKTOPA~ ~ 1 1 ' ! (~ '/ I • "\ I f I { ' J 

NON~NUMERICAL ARGUMENT tN· 
<Bt>IPA)!(EHIAF.> 

;· t ;., J h r , r. "~ 

F, bl (I A C r. hi IlK fl H A 1'-1 A C : t-1 8 1.111111 M A T P V1 Y H bl ~ 
~II E 1'-1 E H T c H E y il1 c 11 0 8 ,, M v1 H A F I( c 0 M I (! '' ., • 'i l I ' I ) ~ '; v j 



8;3 nP~~OwFH~E A. OCHORH~F nOnOwEH~q CMCTFM~, 76 
A~ArHOCT~K~ ~ cOO~~FH~~ 0~ OIU~~KAX B C~CTEMF ~E~UCE. 

NON SQUARE MATRIX 
nOTPEt;OBAHOi 0HIVF.04HOF nP~AMEHEH~F 
OnEPAIH11A I( HEKHAtlPATHOi.\ M·A.TPl~llE 

(HAnPtAMFP:s3q.HIE lllnVPA): 

NOT VET IMPL!MENT!D 
ECIIIII Rbt nnnYI.II!I.H1 TAKOE COO&WF.HI/II=, Tri~")' 
no 111 A 11 v iH r A , no 1 ,, n tAT e K on 1,110 B A 'U Ern 
11111Cl111HrA ABTOP'': 

;/; l i 1 

H q, j 

i \ .-. !': 

OPERATOR 
< Vl :-1 s:l > I 1 . ' ( , I l 

CANNOT BE ARBITRARY 
n P 0 VI, 3 B 0 n 1-> H A ~ 0 11 F P A U 111 q H E M 0 W E T F. bl T b 
~cnOI1hlO'IUH B 110.0.CTAHOBKE~ 

REDUNDANT OPERATOR 
! 1 "' I 

REDUNDANT VECTOR 

SINGULAR MATRIX 

SUBSTITUTION JOR 
< B hi P A II( F H VI F > 

NOT ALLOWED 

SYNTAX ERROR 

SVNTAX 

0 ll! Ill Fl K A H A B 8 0 .0. : 

R BE(TOPHfiM B~~A111EH111111 5~11 HA~AEH 

Ollllll f-,04Hb1~ BE K T ') P 

OT Clllrl~M~ nOTPF~ORAnlll OF.PAWEH~q 

CMHrynqPHn~ MATPIIIU~. 

B nPAR~l'IE no.o.CTAHOBK111 BCTPEI.IAETCst I ;• I 
HEPA3PEUIEH,H·OE no.o.rTAHOB'OI.IHOE RbtPA\IIEI-I~E. 

C ~ H T A K C 1,.11.1 E C K A q 01111,1 f'l K A H A A B 0 .o.IF • i 3l' 0 
COOf'lltl'FHl.H· n0QRIH!ETCQ, F·CI1l-1 CIHTFMA HF 
R C0CTOq~~~~~ OnPE.O.FI1~Tk;4TO ~q~~FTC~ 
nP~'H~H-Olll OI!J!-~FdCIA. 

< B hiP P, 11< F H 1..4 F > 
INCOAR!CT 

TOO FEW RIGHT 
PAREHTHES£S 

TOO MANY RIGHT 
PARENTHESES 

n P ~ B hi 4 111 C 11 E H lt11..4 < 8 hi P A· \II E H ~ 51 > H A " A F H 1\ 

C 111 H T A K C 1111.1 F C K A 9 0 1111..1 t=. K A : 
'I 

0 !IIIII E- K A H A B 8 0 t F ( C 11 ~ Ill K 0 M M A II 0 n P A R bl "!( ' ' 

CKOlSOit'). 

Olll~f,KA HA B80t F (CI1!.111JK0'-' MH'OrO' 

n P A B bl X C K 0 t=. 0 K l . 

TYPE CONFLICT FOR 
<BhiPAIIIFHVIF> 

R hiP IIIIi F H \A E E.t'' 110 0 n HAP Y w, F. H 0 8 I( 0 H T E K C T E 
HFC00TBFTCT8Y~lWFrO T~I1A: 

I ' I ~ 

,> A 

>- 1 r · 

I > ) l 

. ' 
l ,. 

'f l' 
t 

t: 



8.~ flPlt1/lO~i~FHtt1F A, OCHORHI.IE fl01101KEHV1Sl CV1CTE~1hl, 77 
P. V1 A r rl 0 C T ~1 K A V1 C 0 0 f) !t' F. H It\ ? 0 b 0 ;;) V' r, K A X f1 C V C T E M E R E I' ll C E , 

UNMATCHE~ INDEX !RROR 
<CilY1COt<> 

R nPOUECC~ Bhll.f1.1CI1EIH15l BEKTOPHOrO 
AbiPA>HHV1q AC TPET1r1110Ch HECOOTBETCTBV1E 
1.1HPEI<CnB. 

(, T I "· :? 1 

ZERO DENOMINATOR 

010 FORMED 

R C T P E T V' !I 0 C h t3 bl P A. )II F I H1 F C 0 3 H A M E li A T E fl F M , , 
P A B H b' M H Y lllf1 , 

C~C•Tf-MA IH:; MO~ET 8tlnOiltH1Tb AEtltHV1E 0 HA 
0 (0/0) 

~ r (' T t • • 1 

. ' 
'' 

< fl bl P A )I( E H \11 F > ,) ? · ·' • 

CAN NOT BE AN •OPERATOR . 

< B bl P A )I( E H V1 E > 

<BbiPA)I(FH1..1E>: .Htf1:MQ1if.1:T. ot-!Tb V1Cn0flb30BAH0 
I<AK Cv1~80fl onEPAI.UW 

INVALID PROCEDURE 
NAME 

< 8 bl P A lK E H 1.1 F > 
NOT fOUND 

nPOUEAYPE ll.AHO HE3,\KOHHOE V1M5l, 

M E o bl /F) H A ~ A Pll) H Y li rl 0 E 01 C T EM E 
CHAnPvlt-1EP, AM1 OnEi>ATOPA 

C L I! A R ) , • · • r ? ? ·1 ' c, Y ' f ' v r , • l ; ,. 

BbiPAWEHv1E, <;: () T t ·' T ",. · ~ ·• .. T r · 

01M5l 4>A~I1A> 

NOT OPEN 

<V1AEHTI1¢v1KATOP> 
!NDEFINED 

<l.fV1CI10> 
TOO LONG FOR 

fORTRAN 

-S-HUT 
Y K A 3 A H 0 V1 M A. <I> I\~ fl A ,. K 0 T 0 Phi~ H f. 6rbll1 0 T K P ~IT 
LAflV1 Y/Kt:= 3AKPt-H. 

1 11 • • I I' 

' I 
,. 

F. hi fl 0 0 f; HAP Y W< E H 0 ,~,~>A C n 0 3 H A H H 0 E J,1 M Jl 
KO~AHAH. 

·: 
n bl fl 0 n 0 A r 0 T 0 B 11 E H 0 r; 11 ~ UJ K 0 M · v 

nO!lbWOF 11E110E · Yi11CI11) 
nil~ ¢0PTPAH-B~BOAA. 

\ j T _..,. r' • 

/ r 1 f, 

<T~n><nEPEMEHHA5D-- , 
USED AS SCALAR 

n E P EM E i-1 rl A 5i T vHl A < T iHl > f, bill A 111 C n 011 h 3 0 8 AHA 
R C I< A t1" P 1-10M 8 bl P A II< E iH1111 • 

<nEPEMEHHASl> 
ALREADY DEFINE~~~ 

<TVIn> 

1 ,, '1 

CAEflAHn OnV1C~l1VIF. A.l~ Y'IIIF. OnV1CAHHO!:\ KAK 
<h1n> nEPE,~FHiiO~. 

r I ., 



8.~ nP~~OWEH~f A. OC~OqH~E nO~OWEH~~ C~CTFM~. 

AViArHOCT~KA ~ C00F-Itl.fH!As:l Ot=. OII!IAf:,KAX B CI-1C1'EMf:' ~EfiUC'E. 

<nFPFMFHHII~> 

INVALID 
1;111!11 
< n F P F M F H H A ~ >• 

INVALID IN 
<lAMS! OnEPATOPA> 

STATEMENT 

<nFPEMFHHAq> 
IUS NO MASS 

C V1 H T ·A I( C l-1'4 PC K A q 0 IIIlA F1 K A B 0 n EPA T 0 P E • 

nFPEMFHHO~, BCTPFTV1R'IIF~Cs:t ~ b'n~rlAH~t,;'~' 
M S HI! ll. "' 

HE nP!ACBOFHA MACCA. 

A:4:2 AV1ArHOCT~~EeK~E COO&.EH~·: 

ASSIGNMENT FOR 
< B I-I P A '4< F H II F > 

RFDEF!NED 
<RhlPA~EH~W> F.h~O nEPEnP1;1CR0FH0 H0R0F 
3HA~EH~F. 

COEFF GIVEN EXPRESSION 
WITH DENOMINATOR 
<RbiPA\IIFIIV1F> 

R 
CO!FF 

~AAAHO RhlPAII(EH!AF CO 3HAMEHATE11EM, 
SIRI1S1~~V1MC~ ¢YHKUV1F~ qnPA~ 
CTErlfll-11-1 KOT'PPCr·O /\0~\II'Hbl F.I>IT~ PA3AF11rHhl, 

MISSING END IN FILE 
<iAMSl) 

< B 1,1 P A 'o!l F ~l lA E > 
IUPREZENTED BV 

< B hi P A ll! F H 1t1 F > 

01MS1> 

REDEFINED 

cnFPFMFHHAs:l> 
DECLARED 

<Tit1n"> 

~A~I1 <lAMS!) HE OrPAH!A4FH OnEPATOPO~ 

I! NO 

CV1CTEMA nPEACTAB~~ET OAHO B~PA\II'FHME 4EPE3 
APYrOF. 

0 n F P A II !A 5I lA 111A I" P 0 llF A Y P A f, hi 1'1 V1 n E P F .. 
0 n P F A F 11 F H h' , 

nFPFMFHHO~ f:,~f nP!ACROFH T!An cT~M>. 

?g 
.) ''! 

l \ 

j 
' f' 

1 (. '") 

I I .. i : T 

J T .)~.<~ 

\~ l ; J 

' ' 

'J 

j "\ 
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B 0 ~tHIV1 C V1 C T E M A B H E 11 P F. H A H A 3 R M C DC • 6 50 0 < 0 T B F T C T 8 E H H bl ~ .., 
POCT0BUE8 B~TAnV~~ AnEKC~HAP08V1Y, Tfn,63536) V1 HA 38M EC•1060 ~ 

EC•1·040' (OTBETCTBE)'I<H.AS1 ... KP'yrnOBA t11oAM~nA IOP.bEBHA, TE-11,6434,6>, 
( ~~ y :"1 ·l ·I ) 1 1 1 1 ·1 ·r n , ) . , • ., , • : 

1-lA CDC"'6500 PFAtH130BAnA BEPC 1-1Sl CI-1.ClcE~hOT1 tPl'rHAP>T.A <1'119 . .8:1· 
rOAA, HA EC ~BM .. BEPC~q OT 15 AnPE!!Sl 1979 rOAA, 

!~ f ~ ! '.~.or~-i; 

R B A P l-1 A H T C VI C T E M bi H A 3 R M C 0 C "f• 5 0 0 H E 8 K 1110 Y F H bl f II 0 Kl.-1 M A T • 
P l!ll.f H o VI A 11 r En P .,, , <P tO V1 o1 e "'co K V1 x a HE P r 111 ~ 111: l!l.ttlHi:r~ T o~M ., · 1 . ) I' 

< ~. ,, II I ,, . > I \ 

f )II! : •} ;') 7! ~- , 1 ' ') 1 : ( ' 1 \ · ') ·1 ) I \ \ 

1 ' 0 p r A H ~ 3 Au ~HI n A K ETA 3 A A A '4 ~I (A IISI ~ B M cDc .. 6 5.0 (), n) ' I ' 1 I \ \ 

<WIA¢P>, <¢AMV111VHD 
ACCOUNT<,,,> 
REDUCE, 
ATTACH~LISP4,1D•LCTA,MR•1, 
LOAD,LISP4, 
NOGO, 
lTTACH;.R~OUCEi=:: J.C:ILCTA~~MR•'t, 
I.. UP I S•REDUCE2. 
11819 

< n P 0 r P A "' M A Y A ll ~ f-.1 K E R E 0 'J C E > 

( { -~ '1 'q ' c l r ' . (• \ 

r. . f'l r r. <! .., • 1 :, ~; 

( 1 1 ,.., ~ ) 

' ' J t 

. ' 
\ \ 

!NO; 
FIN r -~ · = ,. . , s- , 1 1 ., , , 1 , 

• 0 {1 · r l, ) 1 \ \ 

KAPTbl nP06V18MOTC~ C 1 KO!lOHK\11 110 72 BK/1KJI.fi11TEcfkbllWr. HTkn~vtM,··T'{>TO l 

B M E C T 0 a 8 0 E T U Y 111 q C 11 E A Y E T J1 P 0 & v1 8 A. T b : H A K X , A 8 M E: C T 0 3 H A K A< ·~OK ' 
U E H T A , 1"1 PEA 8 A P S1 H11tl E r 0 K 0 ~MEHTA P v1 V1 .. :: H A I( B 0 n P 0 C A , 

( ( ' .. ~if' II \ (1 <l ~J '' i :'l r I-< ~I ' ·' f d' ') ' l '1 ., ' 1 > • ( 1 ~J ., ., ~ A c; ! ·'11 '1 • -1 ,, •. .., :; 1 i /! 0 I\ " ') ) r \ f 

. \ 
2 • P At; 0 T A C C ~ C T E M 0 '' H A E C ~ B M , ' \ 

' I·, 1 ll q ., ., T I ' ., ' ' ' 1 I ' ' . I T ') I l I (" I ' 

TAK )f(f:, KAK 111 B nPEAbiAYI:JE"1 CI1Y 1~AE, •:APT~! nPOt;I!18AIOTC~ C 1 KO!lOH· 
K111 no 72 BK11KlY1!1TEnbHO. 

' 
0. 0 P M 11 E H ~ E n A K E T A 3 A 4 A H ~ st A 11 st Jl A t; 0 T!bl "CC! -" C T AIM PIA>P Tt«Ut " 

KOH•~rYPAU~EPI C~CTIMbl (hE3 ~H,ErPATOPA), 

//REDUCE JOB 
II EXEC PGM•.L(l~~~')()~•...OO:t: .: 11•P• 1 )l;,e; 1 THt 

IISTEPLJB DD DSN•SYS1,LISP,DISP•SHR 
IIR.CDUtE •DO D'S-N•S-YS1 ,REDU-tE,D!SPf•!tHR 
II L I S P 0 U T: DD S Y S 0 U T • A ·, -~ 

IILISPIN DO * 
(RESTORE (QUOTE ~0-fi.tc)' lflQI> q~;r"J'~t·'1>,"'·" ,,,, <' • · ',· •\\ 
( 8 E G I N ) \l H ? : c ? T 1 • q ;> 1 1 • ' :> Y · - ; :• ' r 1 \ ' 

END: 
I* 
II 

400K 
C 111 C T EM bl, 

I\ 

'1 I' ;>: Q ;> I (! • 'I ·1 n • • .. V ,' : ~ :• ' , : 

f', : ·:1 \ ! ;..• ' I q ) = p l (I • ( ( <;) • " I' ) = I j r ' • y ;> := r T '; 1 ;" I ' \ \ 

( . = ~!' \ \ 

( ( <;) • ,·;. ) o· :1 -1 i· '! ' r, ' i? := !' ' · • · ;' • , r . ;'>I · ' '. 

M V1 H ~~ M A 11 b H b' ~ P A 3 M E P n A M II T V1 , H E 0 £:, X 0 A V1 ~ bl .;;; A 11 ~ P A f) 0 Tbl , ' 

roro, 

r ' · l '· : r· ' · ,. r ..,. ' 1 " 
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'1 ~._' , - I i 

':- ·i 

YRFIIIA·I.fiHt- TE-M C;I\M>bl~ PA~MFP nJI~qriA HA 2000 QL4FF.K>: ME\i..AY KAP"f)'M!A-' i 

C~ESTO-! CQUOTE -EDUCE)) 1A eBEftiN) CIIFAYET nO~ErT1.-1Tb KAPTy 
UPSW!Pf (QUOTE INDEX))' ~ - 1 

I I 

H A 3 B M E C • 1 0 6 0 M 0 'Ill H 0 B 0 C P 0 1'1 b 3 0 R !\ T b C ~ C T A I! A A P T H !o.l M 1.1 11 P I" ll E D. Y P A M lA - \ 

B~30B C~C~EM~ RED~C! i 

II<~M~ 3AAAHH~> JOB <W~·p•;c•A~~~~A nPOrPAMM~CTA> 
II EXEC RPOUCE[;REBNaNK~ 
II LISPJN-(00 1 ~..,.,,-.'··' '" 

CR&STORE (QUOTE REDUCE)) 
(BEGIN> 

I \ I' t. 

< n P 0 r P II '"I ~' A H A q 3 ~I K E P. E n I J r E > 
PND ,. 
II 

.. ' 

1 

(.. i .I' 

• I 1 1 t,l 

r r f. 

• .. , ~ r 1 , , .. 1 1 

':I. 

rAF N - TPF5YE"''t-l~ PA,Mr::P nAMqTit1. no .yi~Oit4.A"'Hl!A~i·: tt . .r: 14.()b1(., 1' '". T 
'·. i l 7 r' , ' I I 

8~308 HHTErPATOPA 1 1' •' \ \ 
II<~M~ 3A.li.A~H> JOB <W~.P>;<.AMH~H~ nPOrPAMM~CTA~ 
II EXEC INT[;REGN•NK~ 
II USP!N DO* 

f RE1STO·RE <QUOTE ·I NT~; 
Ut!G!N) . . ... 
!NT< (nOA~HTErPA~bHOp BbiPA*EH~e):cnEPEMEHHA. ~HT'-r~MPOIAHM~•) . . 
••• 
I* 
II r.f; ,.. 

,'-1 

BM308 CHCTEM~ REDUCE + ~HTErPATOP r 

¢0PM!APYFTCR T'KO~ ~F nA~FT, KAK ~ R nPEn~AYWEM C~Y~AE; ~3ME-
HS1FTCS1 ra·tW~OI qQPft'lfA'. "E)f~ 1'1 l ~ '' ' : · 

, ( '· ' 1 1 .. :~ I i ] I . ) 

II EXEC RED!NTt7REGN•NKl 

1 

i .J 

• [ I ' \ \ 

MHTEPAKT~BHbUI i)f!llt~ · ('I'!C~1.060i)< ' \ 
,\ I • I. v l '., J i 1 

\ ' 

AI!<;~ Torn, 4TOF,hl PAt;OTATb H,.'=ff!PlMit1.HAV1F R .t~ 1 HTiEP""AKTt~RH0M P'EIII~-... '' 
M F ~ H F 0 F. X 0 1\ V1 ~ 0 C H A ~ A 11 A C 0 3 11 A Tt, C 11 E J1 Y k'\ W LAC~ 11 0 K A flh 'H !,I fA '~f. "'11 : 1 

1 1 < ~ M" s A A A H ~ R > J o a < m M • P ;. ; < • • M M ~ ~ " n Po r P.A\MM M e T •a > 1 · I 

/IJOBL!B no DSN•SVS1,~JSP;OIS~•SHR 
II EXEC PGM•(OAD~O;PjRM•fL!S~i7REG!ON•400K 
//REDUCE DO OSN•SYS1.-EDU~E:D1SP=SHR 
1/L!SP!N DO UNJT•SVSoA:SPACE•tiO:~zi>:ocBsCBLKS~ZE•~O: 
II 8UFN0•1> 
1/LJSPOUT DD UN!T~SVSnA:SPACE~<ao:cz>i 
II 

"\ ., ~ 

I ~~~ r 
I I 

(I I 

3 A T f "'1 C II F A Y E T 3 A n 0 M H ~~ T "' =l T ll T <$ A ~ II n 0 tl I( A K l~ M - r 0 1r1 " E H F M ~ R hi -
nOIIHWT!-- Kf1MAI!D.Y lf'!PMA 

XFQ;< HM~ ~OKA~bHOrO •A-~l > 

I \ \ 

\ \ 

·1 ) 

' •! ) 

1 

~ \ 

\ \ 
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A 0 )l(.ll, A 8 W !A C h r 1 0 q B f1 F H i.-151 H A 3 K P A h [ T F. P ! 1 ~ H A /'I A C ~ C T f M H 0 r 0 C 0 0 5 111 E H lA S1 0 
BXOAE B fltACn, BXOa~TE B REDUCE 1 

(RESTORE (QUOTE REDUCE)> 
(BEGIN> 
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