34,
35,

e

£=TH(/MO+T,2/):=1BND? ., BEGIN® *FOR? T¢=1"STEP? 1 UNTTL' M2 0!
P BEGTI? SR(/1/)2=0. , *FOR? J3 =17 STEP? 1 UNTTL N1’ D0? SR(/1/)3=
SRG/1/)+3 /3, 1/0/A1° BN o, PPRINT? ? ° (//, BUCPELIME ,
ABH3HAYEHIA MACCUB SR,// .mEm.mv. ? ySR., ? BEGIN’ * FOR* I7=1
*STEP? 4’ UNTIL’ M? DO? * FOR? T4=0? STEP* 1’ UNTIL TAY* DO’
PBACTI? Ex.&AEfCA *STEP® 17 UNTTL? (H4-T)' DO?
2/ (TAy+)-TAY+1), (U-TAV+T)/ )e=(X1(/3, 1/ )-SR /1/))/
SR(/1/)? B’ ., ' FOR? Je=17 STEP? 1P UNTTL! M~L5" LO” * BEGTH! * FOR? 12=1
*STER? 12 UNTIL M-17 007 Y41 (/0 ,1/):e=02(/ (-1 x (TAY+1 +1,T+1/)
=120/ =1 2 (TAy+1 21, T/ BN’ ., P FOR? T2=1"STER* 1’ UNTIL N~1
DO BEGTIP AV/T1/):=0.,? FUR?J1=1*STEP? 17 UNTTL 417 DO* W(/1/ )=
ADL/T/ 0452/ T , 1/ %% 22 B . o P PRINT? * ° (//, LBUHOLED TOURM , JMCHE,
OHPCHIT 1=C=)??, , > FOR? T2=17 STEP? L2 UNTTL? =1’ D0? * BEGTN II/T/) <=
1.,0:=0iK/1/). ,» FOR? Je=1" STEP* 1 UNTTL H-1? DO? * IF* C* LT ADL/J /)
PTHEN? BECTIP C3=ADC/T/)e , M(/1/)2=d L, B o, 42(/1,1/):=C.
AT/ )e=07 0y o, P PRINT? 77 (6(T6,1514,5)) 7, FUR T2 =17 STEP?
LPONTTE H-17 00t U1/, 42(/1,1/)). , FOR? I} s=1" STEP’ 1 *UNTIL
M=L5? DO’ * BECTH? * TF? [D1=2" THEN’Y :=0., *PRINT* ** (//, 611 0:EP
111100 YPABIE,T2)? 1B, ,L12=LC(/181/ )., D4:=0., " FOR? T:=1" STEP?
LPUNTTL RYDO Dhe =D ¥ 1(/ 10, U(/1/ )/ J*%2,,? FORP T1=l-Ry STEP’ L
YUNTIL H~1 DO b =pb+Y1 (/181 W/ T1/)/ %2, , ' PRINT? > > (/, 3llik=,
£14.5) 7, D4, , "FOR’ Je=1’ STEP? 12 UNTIL H~1" DO’ 12(/J,L+1/):=
y1(/,4¢/3/)/). ,  FOR? Te=4? STEP? 1 UNTTL* M1? DO? * FOR® J2=1* STEP?
LPUNTIL -1 D02 X/ T, 3/ Ys=320/1,W/3/)/ )y FOR? T1=1" STEP' 4
PUNTIL’YB' DO? * FOR’ J2=1" STEP 1* UNTIL’ Hi~1° DO* A /ML+T, /3=
12/ =y D=y T+ I-1)*V2+ 1, 0(/J/ 41/ ), , o =M1+¥B. , " FOR? T1 =1’ ST Ep?
12 UNTII? Li? DO? ? BRG TN’ 112: =0, ,H3: =0, , " IF*T°GT? 1 THEN' P2 =40 ,
PFOR?I3=1’STEL? 1 UNTTL P=17 007’ FOR? J$=1+1° STEP? 1 UNTIL P * DO’
SELLI,J, %P, D51,A1, A2,N,H2,H3, IH,R,R1, T, M0, ¥, YL, YM, C2, D4, ).,
TTR T EQ? T THEN? P FOR? Te=1? STEP? 4’ UNTIL? V2 DO’ YIL/T/ ) =MO-y+1.,
TPOR*T2=Y+4? STEP? P UNTIL MO? 20° ? BEGTHY THC/I-Y,1/):=TH(/T,1/ ).,
W{/1-Y,2/%e=11(/1,2/). , 054 (/1Y /) e=054(/1/)? END" .,
'POR? T2=17STEP* L UNTIL’ Y DO’ * BEGIN' D51 (/MO-Y+1/):=yM(/1/ ).,
s_ﬂ\zo.vi.p\xnéﬂ\zEHL\V.La\g?fu.N\u"uu_.p\;o:.m\w
PEND’ ., *FOR? T2=1” STEP? £ UNTIL? Y2 DO?? BEGIN’ YM(/1/):=10T. o
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5
63,
64,
65,
66.
&,
68,
69.
70.
71.
72,

79.

90.
91.
92.
93.

A

ILC/MO*T, 1/ )= /H0+T, 2/) 3 =1 END? . ,* PRINT? * * (//, 6HDIIT M=, 12,
/»12HERROR GAUSS=,13,5X,12HIIEPEROP TIAP=,T4)?,T,H2,H3.,
*TOR’ T2=1"STEP? 12 UNTTL? MO DO? ? BEGTH? ? FOR® J2=1° STEP? 1’ UNTTL?
N=1?D0? ? BECTIP® A2C/J,1/)e=1.,82(/T,2/ ) e=xp{ /11 /1,1/2,3 /D4,
A2(/3,3/):=3 P/ T(/1,2/),J/) ERD’ . , ' FOR’ 3 :=1° STEP” 1 *UNTIL’ L
D0 ?FOR’ Fe=17 STEP? 1° UNTIL 1+1? D0 L (/J,F/)2=0. , " FOR J =1
I STEP? 1°UNTIL’ L D0? > BEGTH? * FOR?Fe=1 STEP» 4 UNTIL? L+1’ DO?
*FOR*Q2=1° STE?? 1’ UNTIL N-1°D0? AL (/T F/)e=a1 (/T ,F/)+02(/0,J/)
*A2(/0, ¥/ Y 1. ,6AUSS(A, L, P4, ERROR). , ERROR: DS (/1/):=0.,
'FOR?J e=1’STEP? 4 *UNTIL’1i-1"D0* * BEGIN’C2=0. , "FOR’F =1’ STEP’ 1
PUNTIL’ L2 DO’ Ce=C+PL(/F/)*02C/T, 1/ )¢ XIK/15 3/ ):=C ., D5(/1/ )=
DSC/1/ P (N2(/T, L1/ =0 )2/ D BID? o, P FOR? J ¢ =1 STEP* 1 UNTIL' L
2 D0* A0K/ (T-1 %0+ 1,3/):=P1(/3/ )., FOR? J =17 STEP* 17UNTIL 2
? D07 0L/ (T-1)%00+1,3/) 2 =T1(/1,J/ ) LN’ ., *FOR? 12=1" STEP’1
YUNTTL’MO? DO ? FOR? J :=1? STEP? 1> UNTIL N~1’ 00* £P(/1,J/):=X1I{/1,
J7/)e s POR? J1=MO-KIIOH ? STER® 2° UNITIL’MO? DO? * PRINT? ? * (2(2X, T4,
2520.5,140,15))*,* FOR’ 2 =0, 110 (J+K, D51 (/T+1/), D5(/T+K/),
TH/J+K, 1/, THC/T+E, 2/) ) DI o, P FOR? 10, =42 STEP? 1 PUNTIL B0 @’
*BEGIN’ *FOR’ 1:=1"STEP’ 1 UNTIL? 24’ DO 1LA(/T,K, 4/ ):=0, , "FOR’ 3=
12 STEP? L*UNTIL? 2° D0’ *FOR?J 2 =1° STEP® 1 UNTIL’L11+M?D0? IM(/J,1/)
+=0,,’FOR’I:=1’STEP? 1’ UNTIL’ L DO * FOR’ J: =17 STEP? 1 UNTIL
MO’ DO /T, /)2 =41t (/5,1/):=0., UM /1,2/) s =MO=K+1. ,* FOR?
1:=1°STEP?1? UNTTL? L’ 00?1 (AMO-K+1,1/): = 10K(/MO*L1~K+1,1/).,
*FOR’0:=L1~1’STEP?=1’UNTIL’ 1° D0* * BEGIN’ 122 =0, , *FOR? T5=1" STEP’
1PUNTIL A1’ DO* P TR IAC/T,2/) KB’ O° THEI * BECIN'N2:=t12+1. ,
S".AEQH.N\V..EHQH.FESVES.?,E\YESQG.S..
Pr=iM(/N2,1/)e= 1000013, 1/), N2 = 2+, , S =M /112, 1/ )2 =
JoLA0*0H13,2/). , 2 FOR? J2=17 STEP? 1’ UNTTL' L’ DO * BEGIN’
(/2,37 =18(/p , 3/ H 0K/ Q-1 %Mo+, 3/ %K {3, 2/).,
JK/S,3/):=00/8, 3/ )+ A0KL/ (o1 )%ud0+ 5, 3 / I AKA (/41 3,3/ ) END?
*IND’ ., *FOR?J =1’ STEP’ 1° UNTIL? L11° DO? * BEGINYIM(/J,2/)2=
IMC/0,17).,IMC/T,1/):=0" B’ o, FOR? J £ =1 STEP’ 1’ UNTIL L, DO?
PFOR’Pe=47STEP’ 1’ UNTIL MO? DO* ? BECIN’ MK (/2,5 /) =Uk(/?,3 /).,
JK(/P,J/)2=0" CHD? *END? . , * FOR? T2=1STEP’ 1’ UNTTL'L11’ DO?
*IF*UM(/T,2/ ) HE O THEN? * BEGTN’ M 3:=IM( /1, 2/). , IIC/1, K, THY/ D=
IIC/1 K, Y P IR (A3, 1700, AC/ROC/MN3, 1/ 74, K, T )=
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ok, TIC/AOC/N3, 1/ 7+, K, i/ )+ (N3, 2/)3=1a(/A0CMN 3,2/ )+1, K, 104/ )
95, +=MAC/ROC/N3, 2/ )+, K, 1/ )+AKL (N3, 3/)END’ ., * FOR T=3 1 *STEP’
96, 1’UNTIL? 21-1" D07 WIC/L, K, 1/ D=1/ 1, K, i/ P/ 1+, K, ).,
97. ?TFOR*T:=1’STEP’ 1’UNTTL YT+ DO’ *FOR’ J1=1’ STEP’ 1’ UNTIL’ V2’ 1O’
98. A/ (I~1)%Va+J+1, K, I/ )2 =1/ (T=1 )»V2+J+1, K, 1M/ )/SR/ T/ ).
99. PIPP YT BO’ L TUEN UK/ Z1=Y B, K, 1M/ )2 =1/ Z4-Y B, K, 101/ )/SR(/A/).
100. ’FOR’I:=1'STEP’1’UNTIL’YB DO’ IUK/Z1~YB+1,K,I1/ ds=
102, 1A/ Z4=YBHI, K, 1/ )/SR(/M-(YBHYT *1/). ,"FOR? T:=1?STEP’ 1 "UNTIL?
103.  Z1°DO*IUIC/T, K, [/ ) s =laC/T, K, I/ *SR(/104/)? END’ . , "FOR’ J 2=
104, *STEP?1’UNTIL’ 21° DO’ * BEGTI’ ILIK/J, 4,1/ ):=1L0(/J, 1,11/)/B.,
105. ’FOR’Ke=2°STEP’1’UNTIL'B’ p0* itI(/J, 4,10/ )e=11(/J, 1,10/ I+
106.  1AC/T, K, 1B/ )/5 B ., 'PRINT?? * (10812.5)??,* FOR? J ¢ =1’ STEP’ 1
107, PUNTIL’ 24° DO’ IIC/J,1,1/)?END’ * CHD’* END *END’ ? END? * END’ *EOP*

noaAnNPOrPAMMA SEL

Cenexuns MO JyylnX onHcannii no KpHTepHIo €r. OTAEABHO CEAEKTHPYETCS Mo
& y

OMNIOMY JIyyllleMYy  ONHMCAHHMIO, COAepXauleMy  3ajaHHblii  apryMmedi-ynpabieHHe
(uporp 33)
O6pawenue SEL (1, J, XP, D51, Al, A2, N, N2, N3, IH, R, RI, L, MO, V,
YL, YM, C2, D4). -
Onucanue napamempos:
I, J — soMmepa mapbl HCXOAHBIX HJH NPOMEXKYTOUHLIX apry-
. ‘ MEHTOB;
XP[1:M2+VB, I': N—I] — maccup 3naueHuil HCXORHLIX MJH HPOMEXYTOYHBIX
. " nepemenHbIX;
D51, L, MO, ¥, YL, C2 — onucausl Bbiwe;
Al, A2, N, N2, N3 — maccuBbl 4 HIeHTHQHKATOPbI, HCIOAb3YEMBlE 1PH NPO-
MEeXYTOUHBIX BLIYHCJEHHMSIX B OCHOBHOI nporpamme.
Memod pamunl Buuncasiiores no MHK rosdpuumentsl KaXaoro 4actioro onu-
CaHUA, Ha ABYX 4acTAX BHIGOPKH HCXOAHHX AaKHbIX. [TosyueH e Mofenn OueHHBAIOTCA

N0 KpHTepHIo €2, IO KOTOPOMY OTGHPAKTCH JyYiuHe ONHCAHHA.'

’

: NPOTPAMMA 33
1. ’ALGOL’GAUSS.,

2. 'PROCEIURE' SEICI,J,XP,D51,A1,A2,N,N2,N3,1H,R,R1,1,M0,Y,YL, i,
C2,D4).,° INTEGER’ T,J,N,N2,N3,R,R1,L,MU0,Y.,” ARRAY * XP, D51,A1, A2,
YM.,? INTEGER’ * ARRAY* TH, YL, REAL? C2,D4., BEGIN' * INTEGER ' K, F,
H,S.,'REAL’W,W1,W2,, " ARRAY’ P1,P2(/1:L/)., ' INTEGER’ 11,J1.,
*FOR’He=1’STEP’ £ UNTIL -4 DO? > BEGIN' A2(/H, 1/)s=1. ,A2(/4,2/)

. =Xp(/1,1/), ,A2(/H,3/)e=XP(/T H/ Y END’ . ,* FOR’ R$=1" STEP* 1
*UNTIL’ L*DO* *FOR’F$=1’STEP* 1’ UNTIL? L+1° DO’ A1(/K,F/):=0. ,*FOR’
10, K:=1"STEP'1’UNTIL’L’DO’’BEGIN'”FOR’Fi=1’STEP’ 1’ UNTIL'L+1’DO?

O O NN W
.
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11,
12,
13.
14,
15,
16,
17,
18,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29.
0.,
3.
32.
33.
34,
35,
36,
37.
38,
39,
40,
4,
42,
43,
4h,
45,

*FOR’H3=1"STEP’ 1 UNTIL' R* DO’ AL (/K,F/)s=AL (/K,F/ )+a2 (/H, K/
A2(/H,¥/)’END’ . ,GAUSS(A1, L, P1, ERROR), ,FOR’ K:=1"STEP’1
*UNTIL’ L’ DO’ * FOR® F2=1" STEP? 1* UNTTL* I#+1° DO’ A1(/K,F/):=0,,
*FOR’K2=1’STEP’ 1*UNTIL’L* DO’ > BEGIN® * FOR’F2=1’ STEP’ 1’ UNTIL’ L+i
* DO* FOR? He=N-R1* STEP* 17 UNTIL N-1’ DO? AL (/K, F/ )e=AL (/K F/ )+
A2C/H, K/ )*A2(/H, /) END* o ,GAUSS(AL, L, P2, ERRCOR ). ,W3=0. ,

*FOR’ K3=1*STEP’ 1*UNTIL’ R*DO* ? BEGIN’ Wis=0. ,W2:=0.,*FOR? F2=1
*STEP*4?UNTIL!L* DO’ ? BEGIN' Wit = 1+P1(/F/ I*A2(/K,F/ ). W22 =W2+
P2(/F/A2(/K,F/ ) END? o ,We=W+(W1-W2 #*2"END’ , , * FOR* K¢ =N~R1
*STEP’ 1’ UNTIL N~1' DO’ * BEGIN’W1s=0.,W2$=0.,” FOR’ Fs=1"STEP* 1
PUNTIL? L’ DO* * BEGIN' Wis=Wi+P1(/F/) A2(/K,F/).,W2s=w2+P2(/F/
A2(/K,F/ P END’ , ,Wo=i+ (i1 W2 =2  END? , , WS =WC2, , *FOR’K2=1
*STEP’ 4?UNTIL'R? DO * BEGIN’W12=0. ,” FOR’ F+=1’STEP’ 1’ UNTIL’ L’ DO’
W1s=Wa+P2(/F/ I A2(/K,F/ ) o yWe=i+ (U1 =A2(/K,L*1/) Iee2 )% (4-C2)
YEND’.,* POR’ K$=N-R41? STEP’4’ UNTIL’ N~-1"D0* * BEGIN' Wi:=0.,

*FOR? Fe=1’STEP’ 1 UNTIL’ L°DO? Wis=W1+P1 (/F/ »n2(/K,F/).,
We=iH((W1=2(/K, L+1/) ew2 ) (1~C2 ) END’ . , W=W/D4. , 11221,
Ji:=J,,’FOR*K:=1STEP’ 1’ UNTIL' ¥’ DO’ * BEGIN? * IF* I’EQ* YIL/K/)
?OR? J*EQ’ YIK/K/)* THEN® > BECIN' * IF* W LT* YM(/K/)’ THEN’ * BEG TN’
W1S=YMC/K/) o y MU/ K/ D2 =H, , WemWd L , He=THC/MOE, 1),

THC/MOYK, 1/)2=T., Te=il, , Ho=THCAOHE, 2/). , THOAMOMK, 2/)2=T .
Je=H.,’GOTO’ M55 END? . , * COTO’ M55 BHI? * END’ . , M55:N 3 = 3+1. ,
*TF’N3? LE'MO? THEN® * BEGIN’ D54 (/N3/ )3 =w. , TH(/N3,1/):=1.,
TH(/N3,2/):=. , ! TP N3=MO? THEN' * BEGIN® * FOR® K¢ =M0’ STEP* ~4
YUNTIL? 2! DO? ? BEGIN’ Wit s =D51(/1/). ,Hi=K,,* FOR? F2=K~1’ STEP?~1
PUNTIL, 1°D0? P18 D51(/F/)? LI* W1* THEN’ * BEGIN’W1:=D51(/F/). , H:=F
PEND? ., P TFHPNE K THED * BEGIN? D51 (/H/ )2 =D51(/K/ e

51K )=t , Se=TH(/H, 1/). , TH(/U, 1/)2=TH(/K, 1/

TH(/K, 1/)2=S ., S2=1H(/H,2/). , THC/H, 2/ ) e=TH( /K, 2/) . THU/K, 2/)
$=SIEND? * END?? END? *END? *ELSE’ ? BECIN’ * IF* W GE’ D51(/1/)’ THEN’
?COTO M5 ELSE’ ? BEGIN? ? IF* W LT* D51(/A0/ ) THEN? * BEGIN® S =M. ,
*GOTO’M3" END? . ,S2=0, M2 S2=S+1., " TP W LT? D51 (/S+1/) THEN’
GOTO’M4. M3 TH(/1,1/):=1,,IH(/1,2/):=J., D54 (/1/ )i =W.,
*FOR’K3=5’ STER? =4 "UNTIL’ 2" DO * BEGIN'W1:=D51(/1/).,D51(/1/):=
51C/K/ ), DSL(/B/ et , He=TH(/1,1/ )., TH(/1, /) =TH( /K, /).,

-92 -




46, TH(/K,1/)s=H.,H:=TH(/1,2/).,TH(/1,2/)s=TH(/R,2/). , TH(/K, 2/ )=
47, H*END’’END’*END’.,’GOTO’MS.,ERRORSN25=N2+1. ,M5; 1s=I1, ,J:=J1
48, ’END’’EOP?

o

6. NIPOTPAMMA MHOTOPA[JHOW CEJNIEKLUU
C NPUMEHEHHMEM KOMBHMHATOPHOTO NMEPEEOPA
YACTHBLIX ONUCAHUA

[pennasnasaercs (nporp. 34) A1s MaTeMaTHYECKOrO ONHCAHNUS CIOKHLIX 00BEKTOB
H peanu3yeT MHOrOpAAHbIH CeNeKUHOHHbIH 0T6Op C HCHOABL30BaHHEM KOMOHHATOpPHOTO
nepeGopa uacTuuix onucanuii 23]

SIapik nporpammuponanns FORTRAN, 3BM EC-1022.

WUcnoas3yemuie nopnporpamme. REGR, ZAR, NORM, CORA, REGA, MISR,
MISN, KRIT, MAHI, RAZR, DICH.

Meton. [lonnoe uacTioe omcanie uMmeel BHA

z2=a, + a,x; + azx, + ax,%,. (3.28)

Ce/leKLIHA 4aCTHLIX ONHCAHHI HA KaXXIOM PALY MOXKeT MPOHCXOIHTS I, 3HAUEHHSAM
HATH BUAOB KPHTEPHEB PETyJsiPHOCTH, ABYM KPHTEDHNM HECMCILEIHOCTY Il ABYM KOM-
GHHHPOBAHHBIM KPHTEPHSIM

[lporpamMma no3BonsieT KCNOMBL3OBATh PasjiHylible MOAH(DHKAUHKM OCHOBHOTO aj-
TOPUTMA B 3aBHCHMOCTH OT BLIOPAHHOrO NMOJIL30BaTEIeM CNOCO6A KOHKYPEeIUMN YaCTHbIX
O IMCaHHii, IPaBHJIa OCTAHOBA, BHAA KPHTEPHs U cnocoda sanosiHenisa BXOAHOro MacCHBa
LS KaMA0ro pAia CeNeKUHH.

Mopudukauuun nporpammbl. Beimosisenue nporpamMmul 3aBHCH1 OT 3nayennii cae-
AylowHux napamerpos (tabn 5):

Tabauya 5

3HayeHHa NapameTpos IS MOAHDUKAUKM NPOrpammpl

Mapa- Bo3MoXKible Cranpaptunit || 115p,. Bo3MOxKbie CranaapThent
MeTp 3HaAYEHHA PeXHM MeTp pesHM
{1POT PaMMBI NPOrpaMMb

N >1, <NN N = NN \Y < NDOB, >3 V=10
M >1, < MM M = MM {NRED > 1 NRED =5
N1 = M4, <N NI =0,7«Nj LK 1,23 45 LK =1
N2 > M4,-<N N2 = N/2 [NPOC 0,1 NPOC = 1
LM |1,2,3,45,6,7,89 LM=1 KLU 0,1 KLU =0

LM — 3ajael BHA HCNOAB3YyEMOTO ,xu:ﬁ%:m cenekuud, LM = 1; 2; 3; 4; 5 coor.
BEeTCTBYET Das3jiHYBbLIM BHAAM KpDHTEpHA DPEryJAspHOCTH (CM. NOANPOrpaMMy
MISR); LM = 6; 7 cooTBeTcTByeT IBYM BHEAM KpHTEPHST HECMELLCHHOCTH
(cm nognporpammy MISN); LM = 8; 9 coorseTcTByeT n8yM KOMGHIIHPOBANILIM
KpuTepusM (em noanporpammy KRIT);

LK — onpenensier crmoco6 3anmojiHelHs BXOAHOTO MacCHBa AJs CJELYIOWero psja
cenekunu. Ecan LK = 1; 2; 3; 4, maccuB ZK 3anoausiercss 3nauenHsvu
NPOMEXYTOUHBIX NepeMeHHDbIX, BHYHC/ICHHLIMH C MOMOILLIO BEKTOPOB KO3(xpH-
nHeHToB A (MM4), AA (MM4), AB (MM4) u AAB (MM4) cootseTcTBeHHO, a
npu LK = 5 suinonnsietcs nepecueT ko3(pHilMeHTOB Ha Bceli nmoc/efoBaTebe
HOCTH fiepeMelinbiX JJisi BLiOpannoi cTPYKTYpLl uwacTtHoro onucanus. [lpu
IM=1;2 34,5 LK=1;5, upu LM=6;7 LK=2; 3; 4, 5, npu
LM=8 9LK=1..5.

NPOC — onpegeaser cnoco6 orGopa yactueix onucandii. Ecim NPOC = 1, to

JyYlide YacTHble ONHCaHHS BHIGHPAIOTCS H3 YACTHBIX OMHCAHHI TeKyllero psga, a

unca10 pajos cenekukn 6yaer pasro NRED. Ilpu NPOC = 0 syuwne uactible onuca-
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15T OTOHPAIOTCA KAK H3 YAaCTHBIX OMHCANKIl TeKYLIero psja, Tak U H3 JYUWHX OMitca-
uLit npeapiayinux pajgos Cesexuis GyjaeT NPOAOIKATHCS 0 TeX NOP, Oha CPelH ayu-
IIMX OMHCaHHIl He OKaXKeTcA HH OOrO CreHepPHPOBAHHOIO HA JAHHOM DALY CeJeKiH.
[Ipu 3Tom ymcso psanos Menbitie wan pasno NRED
OnKcanne napamerpos:
MM, NN — MaxcHMa/bHOe YHMCJO fepeMeHHBIX H TOYEK COOT-
BETCTBEHHO;
LL — makcHMaJlbHOe YHCJIO KPHTEpPUEB;
NDOB — makcumanbhoe YHCTO JAYMIWUHX ONHcauui, nponyc-
KaeMbiX B KamJAOM PSRy,
MM4 — makcMaiabHOe YHCIO KOS(XpHUMEHTOB B MOJIHOM
YACTHOM OMHCAHHH;
M4 — yncao kosdpuunenToB 8 NMOJHOM UYACTHOM ONHca-
HiH; Mdl=M4—1;
NK — uncJ/10 yacTHbIX onucanuii GpyHkuuil nw%xzmc_.v\zgaow
A—i
npu komGunatop oM nepebope (NK = M Cha—r)
=l
M, N — uncslo nepemeHHBIX H TOYeK A/ JAHHOH 3ajauu;
N1 — uyucno Touek B obyuaiciuieli NOCJAENOBATEJLHOCTH,
ucrnoJb3yemoit B KputephH peryaspHoctH (N >
> NI = M4). Jas npoeepouHofi nocneoBaTelb-
HOCTH GepyTcst Toukd ot N1~ 1 no N;
N2 — uucno touek B obyuarciueil U NpoBepouHOft nocJe-
JIOBATeJbHOCTAX TIPH  H(NOJb30BAHHH KPHTEPHS
HecMelileHHOCTH,
. LM — HoMep HCNOJIB3YyeMOro KpHTEPHS;
V — uHCJI0 YacTHBIX OMHCAKHH, MPONYCKaeMbIX Ha KiiK-
LOM PRAY;
NRED — makcHMa/bHOe YHCIO PALOB CeNeKIHH;
LK — napameTp, 3anatomuil cnoco6 3anoJiHeHHA BXOAHO-
IO MacciBa JJsi CIEYIOLICro PAAA CesleKiH,
NPOC — napametp, onpegmensiiouiitii cnocoG KOHKYypupoBa-
HHA  YacTHBIX ONHCcaHHI;
KLU — napamerp, nossoasiiowinii uckaiouate (KLU = [)
uin ocrasisite (KLU = 0) muoxectseHubiit pe-
TPeCCHOHHLI aHa/u3 B nporpamMMe s CPAaBHEHHS
C CeeKUHOHHBIM AJITOPHTMOM;
ZN (NN, MM) — maccHB HcXOAHBIX NaHHBIX AJA KaXjAOro psna ce-
JIeKLHH;
X (NN, MM4) — paGounii maccus, Hchoab3yemblii NpH KOMOHHATOP-
HOoM nepebope;
XC (MM4) — BeKkTOp cpefHHX 3HaUeHHH NepeMeHHBIX MacCHBa
X (NN, MM4);
- SX (MM4) — BexTOp cpelliieKBaPATHUYHLIX OTKJIOHeH Il NepeMeH-
: Hoix maccHBa X (NN, MM4);
X1 (NN, MM4) — HopmupopaHisie 3Hauenusn Maccupa X;
Z (MM4, MM4) — matpuna  xo3(xDHuHeHTOB DapHOK  KOppeJsiliH
nepeMeltbix Maccupa X1;
A (MM4), AA (MM4), — pexTopul  KO(PPHUHEHTOB YacTHBIX ONHcaHH, Bbi-
AB (MM4), AAB (MM4) _ unc/ieHHbIX HAa TOUMKaX, JIeXKaUlHX COOTBETCTBEHHO,
s npegenax [1, NIJ, [I, N2J, [(N24-1), N],
{1, N}k
REG (LL) — BekTop 3HaueHHil KPHUTEPHEB CeJEKIIHH;
DOSH (NDOB) — sekTop_ suauchHil 3aJ1aHHOTO KPHTePH CeJleKUHH
LJIsT JYYiIMX YAcTHBIX ONHCaHRII psiAa;
DPS (NDOB, M4) — maccus xkoa(pduuuentos V Jyuiiux yacTHBIX OIH-
CAHHIt fandoro pspa;
IV (NDOB, 4) — maccHB OCHOBHBIX XapakTepHCTHK JYUIWHX HacTHLIX
onucanuii fannoro psna. Pacumpposxa no cronb-
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nam: 1, Il — nomepa aprymenTtos AaHHOrO vacr-
Horo onucanusa, |11 — noMep thna macthgro onu-
canus, IV — HoMep psna cesiekuHH, Ha KOTOpPOM
JaHHOe ONUCAHNE HOJYUCHO;
ID (MM4) — Gunapupiii BCKTOp,  ONPCUACITIOUIHIT CTPYKTYpY
YacTHOTO OMHCAHHSA,
W — HoMep pfja CeJIeKLHH;
11P, 1Q — Homepa apryMeRTOB 4acTHOTO OIHCaHHR;
IQQ — Homep THNa uacthoro onucauua (raGa. 6);

Tabauya 6

THOB HaCTHBHIX ONHMCAHUA

1QQ UactHoe onncavue
1 Y=a + QgX) Xy
2 Ya=a,+ ayx,
3 Ys = a; + Ay%y + agxy Xy
4 - Yo = ay + agxy
5 Yy = a; + a4, +a5x1x3
6 Yo = ay - A%y -+ agxy
7 Y2 = @y 1 agxy + agxy + a XXy .

RR —- 3nauenne KoyxpuiiHenTa MHOXKECTBEHHOK Koppeas-
UMK LIS YacTHOro onyjcanus;

SSR — cpejaHee 3Hayelne KPHTEPHSA CeeKUHH MJIS JYYRHX
YacTHBIX ONMMCaHHH psfaa;

SMX, SMN — MaxcHMaJbHOe M MHHHMa/bHOe 3HAYEHHS! KpHTe-
pHS ceJleKUWdH AJs JYYIUHX YacTHbIX ONHCaHHil
psia;

IMX, IMN — Homepa JIyUilIHX YacTHbIX ONHCAHHI AaHHOTO pAia,
IJ1si KOTOPbIX KDHTEPHH ceJleKLHH NPHHKMAIOT 3Ha-
yennst SMX n SMN cooTBeTCTBEHHO.

MocrenoBavensnocts paGoTul. 3ajanue pa3MepoB MAacCHBOB nporpammsl. 3apa-
HHe NMapameTpoB, KOTOpbie ONpefetfIiOT CTaHAapPTHLIA peXXHM nporpammsl. Beox napa-
MeTpoB MJif KOHKpeTHoil 3atauyu: N, M, N1, N2, L, M, V, NRED, LK, NPOC, KLU
(3272107 3HaUeHHs TOJNbKO T€X NapaMeTPoB, KOTOPbIe OTJHYHbI OT CTaHAapTHOTO PeXHMa
(cm Taba. 5)). \

Beox ncxoanbix navueix (Maccus ZN). Ecan KLU = 0, to npoucxouut obpaine-
nie Kk noanporpammve REGR s noayuenus ypaBHeHHil JIHHE{lHOH perpeccHH H ero
CTATHCTHYECKHX XapaKTePHCTHK Ha Bcell MocsiefloBaTeIbHOCTH HaG/toAenHil U 118 Bcex
nepeMeHHbIX.

Peanusauis MHOTOpsIAHOM cesleKIHH YACTHBIX OIHCAHHIT:

reHepHpoBaHHe BCeX BO3MOMKHBIX Nap apryMEHTOB AJs JAaHHOTO PAJla CeJIeKIHH;

KOMOMHATOpHblll Nepebop BceX YAaCTHLIX ONIHCARMH AJ151 ZaHHOH 1lapbl apryMeHTOB.
O760p 4acTHHIX ONHCAHHH NPOUCXOAUT MO 3ajaHHOMY KpHTepHio. B 3asncumocts or
KpHTepHst nporpamma obpawaercs x noanporpammam: MISR, MISN, KRIT u sanaer
HeoOXOfHMble AR HX paGoTHl MapameTpbl;

3aNlOMHHalHe JYULUX YaCTHLIX ONMHCaHHI HAaHHOrO PsiRa, HOMepa HX apryMeHTOB,
HOMepa THNA 4YacTHOro onucaHus (cm TaGa. 6), HoMepa pfla, 3naueHUs KPHUTepHH H
BeKTOpa Ko3(pHuiHeHTOB;

3aloJiHeHHe BXOLHOTO MaccHBa AaHHBIX AJIS C/elYIOULETO PSIAA CeJIeKIHH;

HaXOXKJeHHe MHHHMAJbHBIX, MAKCHMaJbHblX ¥ CDEeJHHX 3HaueHHfi KpHTepus AIst
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V Jyuwnx uyacTHbIX OMHCAHHI JaHHOTO PAAA;

opopmMIente pe3y/LTaTOB CUETA AaHHOro paja;

npoBepKa NMPaBsHia OCTAalioBa H {IcPexoj Ha CJACAYIOUHI PAX ceCKiliH.

Moarotoska McxoAHBIX AauabiX. Bce Bxomnule mapamerpul M UCXopHble Aanilibie
BBOAATCA ¢ InoMowkio onepatopa NAMELIST (PARAM — Gaok  uapamerpos,
DANNI — 610k pannbix). O0si3aTe/bHO 341aBaTh 3Ha4CHsl 10/IbKO TeX NapamMeTpos,
KOTopble I/ KOHKpeTloit 3ajaui MMCIOT 3HAUeniif, OTJIHUNbIE OT CTaHAAPTHBIX (CM.
Taba. 5).

Boisoa Ha neuats., B Gaoke PARAM Bulsojiiress MaccHs  Hexom
ZN (N, M).

B Gaoke POKOL past kamporo psifa CeMeKuitd BLIBOXUTCH: HOMED PAAA; UHCIO
oTo0paHibiX JIYULHX YacTHBIX ONHCaHH{l, MaKcHMajbHOC, Cpclilee IF MHIHMMaJdbHOE
3Havennsi KpuTepus.

HOaa kamgoro u3 V oto0paltbiX Y2CTHHIX OMHCAHHH BLIBOAUTCA: 1-ii cTonbey —
HOMEp YACTHOTO OMHCAlHS 3TOro paga cedekuuH; 2-fi  3-it cToalusl — HOMepa apry-
MEHTOB TpEABIAYIIErO PSAfA, KOTOPLIC BXOAAT B uacTHOe onucahue; 4-it cronbey —
HOMep THIMA YacTHOTO onucalus; 5-if croadel — HoMep psza CeTeKUHH, Ha KOTOPOM Gbl-
JIO creHepHpoBaHo vacthoe onucanue; 6-it, 7-if, 8- u 9-it croabubl — KospuIHEeHTH
vactHoro onucanus; 10-ii cronbew, — 3nauenue 3aaHUOro KpHTepHS.

Ecau LK = 5, 1o nepecuutsisatoress Ko3phuuueHTs! N0 TaHHBIM BCeil MocJieoBa-
TeALHOCTH NPH 3aRaHHOH CTPYKTYPCE YACTHOTO ONHCAHHA, H HOBble 3HauYeHds KOIddu-
[UCHTOB H KPHTEpUEB BBIBOAATCH HA Ne4arh.

Jlasee mevaTtaloTCs BLIMHCJAEHHBIC MPOMCKYTOUHBIE TMepPeMeHtbie, Tosyueiltble Ha
ocoBe V JIYULIHX YaCTHLIX OMHCAHIIL

X JlauiunixX

IIPOTPAMMA 34

1.C MHOPOPH bl CENEKIGIOHIGN ANTOPUIM C IIPMMEHEN!BA

2.C KOMBHHATOPHOTO TIEPEGOPA YACTHNX OMHCANMI

3.C

4, INTRGER T,V,W,10(3),Tv(50,4)

5. REAL ZN(100,50), ZK(100,50), DPS( 50, 4), DOSH(50),

G %(100,50),X1(100,50), 2(50,50), B(50,50),F(50),R(50),
7. A(50),X¢(50),5X(50),YA(100),¥YB(100),YAB(100),

8. REC(10),AA(50), AB(50),AAB(50),¥{100)

9. DATA NK,1al,LL,NDOB, M4, M4, MY, NK /-

0. %100, 50, 10,50,50,4,3,7/
11, COMMON /KEW/ KLU .
12. NAMELIST /PARAM/ N,M,Ni,N2,IM,V,NRED, KLU, LK,NPOC

13, NAMELIST /DANNI/ ZN S
14, NAMELIST /OCENKI/ RR,REG,SX . )
15, NAMELIST /POKOL/ W,V,SX,SSR, SMN
16.C [APAMETPH 1iP OTP AMbbi

i7. DATA 1a,LK,NPOC,V,NRED /1,1,1,10,5/
18. My1=My-1
19, NN

20, M= -
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2. READCH,PARAM)

22, TF(N1.EQ.0) Ni=0.7*N )

23. IF(N2.EQ.0) N2=N/2 .
24, WRITEL3, PARAM)

25.C BBOZ JAHHBIX

26. DO 302 I=1,48

27, REAIX1, 300,ERR=303) NT,NK,NR,(2N(1,K),%=1,13)
28. WRITE(3,300) NT,NK,NR, (ZN(I,K),K=1,13)
29, GOTO 302

0. 303 PAUSE

31, 202 CONTINUE

2. D0 305 I=1,48

33. READ(1,301,ERR=306) NT,NK,NR, (ZN(I,K),K=14,23)
34, VRITE(3,301) NT, NI, NR, CZNCI,K), K=14,23)
35, GOTO 305

36. 306 PAUSE
37. 305 CONTINUE

38, 300 FORMAT(212,14,F7.0,3F8,0,3F5,2,3F5,0,2F5,2,F4.2)

39. 301 FORMAT(212,I1,5F5,0,4F5,2,F8.0)
40, 201 FURMAT(1X,10G12.6,/)

b, KLU=1 _ )
W, MC=M

43, nv=u

44,C MHOIOPALAHAA  CEAEKMAA
45,0

46, 10 2t I=1,NDUB

47, 21 DOSH(I)=9999999999,

48, D0 101 w=1,NRED

49.C C0COBb KOHKYPHPOBAHMA YACTHHMX ONMCAHMM
50. IF(8POC.EQ,0) GOTO 23

51. 10 25 I=1, NDOB

52. 25 DOSH(I)=9999999999.
53. 23 CONTINUE

54, NV1=NV-1
55.C TEHEPMPOBAIME IIAPN
56, D0 1 IIP=2,NVi
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72.
73.
Th,
75,
76.
7.
78.
79.

81.
82,
mm.

IPi=T1P+L
DOt J0=IP1,NV
KOMBMHAT OPHbili TIEPEBOP
10 41 100=1,NK
DU 501 T=1,N
X(T,1)=2N(T,1)

501 CONTINUE

TF(((100. EQ.2). 0R. (100. EQ.4) ). AND. (IIP.NE.2)) GOTO 41
IF((I0.GT.3).AND. (100. B0.4)) GAQTO 41
CALL ZARCN,NN,)ad,MY,M41, ZN, X, ID, TP, 10, JOQ, MV )
U=l
KPHTEPH) P EI'Y IHPHOCTH
IFC(IM.CT.5) . AND, (IM.LT.8)) COTO 505 -
CALL MORM(1,N1,N,MV,NN,MY, X,X1,XC,SX)
CALL CORACY,N1,N,MV,NN,MY,X1,2Z)
CALL REGACMV,MY,XC,5X,Z,B,F,R,A,RR, KGA)
IF(KGA.EQ,0) GOTO 10
CALL MISRQNL+1,M,H,MV,HN,MY, 1L, X,A,Y,REC)
505 CONTINUE
IF(LM.LT.6) COTO 506
CALL HMORM(L,N2,H,M,HH, M4, X, X1, XC, SX)
CALL CORACL,N2,M,M,HN, MM, X1,2)
CALL REGACM,MM,XC,SX, %,B,F,R, AR, RR, KGAD
IFCKGA, EQ.00 GOTO 10
CALL MORMQU2+L,M,M,:4, 0, MM, X, X1, XC, XD
CALL CORAQN2+1,1,M, M, MM, MM, X2, 2)
CALL RECACM,MM,XC,SX, Z,B,F,R,AB, RR, KGA)
TP(HGA.EQ.O) GOTO 10
CALL MORMCA, M, N, MV, HI, MM, X, X1,XC, SX)
CALL CORACL,M,N,M,NH,MM,X1,2)
CALL REGAM,MM,XC,S4,%,B,F,R,AAB,RR, KGA)
IF(IGA.DQ.0) GOTO 10
CALL MISNQH, MV, HN, L4, LL, X, AA, AB, AAB, YA, ¥B, YAB,REG)
506 CONTINUE
TFCIM.GT.7) CALL KRIT(LL,REG) .
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N

96,
97.
98,
99.
100,
104,
102.
103.
104,
105,
106.
071,
ios,
109,
110.
111,
112,
113,
114,
115,
116,
117,
118.C
119.
120.
121,
122,
123.
124,
129.C
126.

CAYL MAHLCDOSH, V,SMX, 10
TPCREGUM),L GB. SMX) GUTO 4
TV (IMK, 1)=11P
- IVCIMY, 2)=10
: TV (IMY, 3)=100
TVCIMY, )=
DOZICIMA)=REG(IM) .
M=ty
CALL RAZROMVE,MM,MY,MU1,1D,A)
0 26 K=1,My
26 DPSCIMX, K)=ACI)
DO 9 T=1,N
TRCLIL DL 1) 21T, )=y (T)
TFCLK. £0.2) ZHCT, IM)=YACT )
TF(LK.T0.3) ZE(T, THO=YB(T)
TP DO 4) ZHCT, IMA)=YABCT)
4 CONTINUE
GOTO 11
10 CONTINUE
5 PORMAT(///,*HET PEUEINA’,///)
11 CONTINUE
41 CONTINUL
M=MC
1 CONTINUE
Hv=y
CALL EKSTR(DOSH,V, SMII, SMX, SSR, TMH, TMX) .
UROPMIEHME PE3YJBTATOB
WRITE(3,POROL) ~
D0 29 1=1,V
WRITEX 3,22)1, (TV (T, KK), KE=1, %), (OPSX 1, K), K=1,M4),
*DOSH(T) -
22 FORMAT(514,6G15.6)
25 CONTINUE i
NEPECYET KODP. YPARIEHH C JVUMI CTRYKTYPAMI |
IP(LK.NE.5) GOTO 28°
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127,
132.
129.
130.
131,
132.
133,
134,

135,
136,
17,
138.
139.
140,
141,
142,
143,
144,
145.C
146,
147,
148,
149,
150,
115.C
152,
153.
154,
155.
156.
157,
158,
159,
160.
161,

WRITEC3, 32) .
32 FORMAT(///,T20, *IEPECYET KODBBMIMEHTOB’,//)
0 6 I=1,V
CALL ZARCM,NN,M, My, M4, 21, X, 1D, TV(T,1),1V(1,2),
»1V(1,3),MV)
CALL HORMCL,M M, MV, 1N, MM, X, X1, XC, SX)
CALL CORACL,M,N,MV,NN, Md,X1,2)
CALL REGACMV,MM, XC,SXs2,B,F,R,A,RR, KGA)
TF(KCA.BQ.0) GUTO 6
CALL MISR(1,N,N,MV,HN,MM,LL,X,A,Y,REG)
10 8 T=1,N
ZK(T, 1)=Y(T)
8 CONTINUE
MV 1=MV
CALL RAZRUMV1 M\, MY, M41,1D,A)
WRITEC3,22) 1,(IVAT, K0, KK=1,4), (ACK), k=1 ,M4),REGCIA)
6 CONTINUE ’
28 CONTINUE
HOBA TAGIMUA
DO 555 T=1,N
D0 555 I=1,NDOB
ZN(T, T)=ZK(T, 1)
555 CONTINUE
WRITE(3,201 )(CZK(T, 1), T=1,N), I=1,V)
HPABLIO OCTAHOBA
10 30 I=1,V
TFCIV(T,4).EQ.W) GOTO 103
30 CONTINUE
GOTO 102
103 CONTINUE
PAUSE
101 CONTIMUE
102 CONTINUE .
STOP
END
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noanPOrrFAMMA REGR

Pacuet kos{ipnnneToB JHHEHHOH peIPecCHH B hpHTEPHEB OLEHOK YPaBHenHs pe-
rpeccu (nporp. 35).
O6pawenue. CALL REGR (NI, N2, N, M, NN, MM, LL, X, X1, XC, SX, Z,
B, F, R, A, YA, RR, REG, KGA).
Onucanue napamempos:
YA (NN) — BeKTOp BblYHCJIEHHLIX 3HayeHHH 3aBHCHMOI nepeMelHON | 0 Ypan
HelHIO pPerpeccHH;
B (NN, MM),
F (MM), R (MM) — paboune MaccHBbl;
KGA — npusHak HaJHYHA pelleHHi CHCTeMbl HOPMAJbHBIX YpaBHeHMD
(paBeH 0, ec/1n pewieHHe CHCTEMbI CYLIECTBYET, H 1 —B IIPOTHBHOM
cayuae). 3HaueHMsl OCTaJbHbIX NapaMETPOB TaKHe e, KaK H B
OCHOBHOH nporpamme.
Tpebyemvie nodnpoepammsr u pynxyuu. NORM, CORA, REGA, MISR, SQRT
Iocacdosameasrocmes  paGomor nodnpoepammer. O6pallleHne K TOANPorpamme
NORM, xotopast BHIMHCASIET CPefiiie 3HaYelHs NepeMeHHBIX, HX JHCIEPCHH, a raKkKe
HOPMHpOBaHILIe O AHCTCPCHH 3HAUCHHS B OTKJIONUCHHAX OT CpeliuX
Oopauesne Kk nognporpamme CORA, KoTopast BbIMHCAAET KOSXPHUHEHTH NapHon
Koppeasiuuy mas i, ;= 1, 2, ... no ¢opmyae

N2
2 Xy * X

I»HZH ..
S TRe—NTFT . i (020

I, 1=1

OGpauenne k noanporpammve REGA, KoTopasi BbiuMcasieT BeKTOp KosdxpuuHenTon
perpeccu A (M) no moanduumposannoMy meropy [aycca ¥ paccunTbiBaeT ko3pdu-
LHEHT MHOXeCTBEHHOH Koppeasauun RR.

O6pawenne Kk nognporpamme MISR, xoTopast BLIUMCASIET 3nauelHs 3apHcHMOI
nepemennoll ¥ 3navelHe KpHTepHeB PEryJisiPHOCTH:

N2
M | o — x; 4 2
REG, ="=2 — (3.30)
Al 2
Y ik
k=N1
I - | —x
— Xk |,
REG, = 7 X, e | (3:30)
k==N1 ’
1 w Yp— X *
A — *Lk .
REG, = BN ML o ; (3.32)
k=N1 .
| N2 v x
~ \ | (2l W
EG, = k1 3.33
REGy= =ni 1, 2 (G .59
i o | ek [
Lk
REG, = ﬂ%ﬂkm_ G F R | (33
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Ha neuarts BLIBOASITCS BXOJHBIC MADAMCTPLI MACCHR PCANBLHBIX AANHBIX Cpejulie
3HAUCHHS HEPOMCHHLIA  JHCIICPCHM MCPEMCHILIX  MacLHB HOPMHPOBANHLIX JIAHHLIX,
MacCHB KOI(XDHLIMEHTOB NAPHOI KOPPeasiHH  BekTOP KOXPDHUHEHTOB perpeccHH, ana-
YenHe 3aBHCHMOM NepeMeliON PaccUHTAIHOH M0 YPJBHEeHHIO PerpeccHH, Kosdxpuunent
MHOXECTBEHHOH KOPpPeNsiMH, 3HaueHHsl KpHTepHeB peryaspioct B cayuae orcyTter-
BHS pellleHHs CHCTEeMbl HODMaJbHbIX ypaBHeHHH cooGllenHe «Her pewenns»

IPOI'PAMMA 35
1. SUEROUTINE REGR(M1,N2,N,M,LL,RR,KGA,NN,MM,X,X1,XC, SX, Z,
*B,},R,A,YA,REG)
PACYET K03®. JMHEWHO} PETPECCUM W KPUTEPHEB OLEHOK
YPABHEHHE PET'PECCHM
REAL XCHH, MM, X1 (NTE, bty XCCUMD 4 S AQUM), ZChiM, 14 ), BOWM, M),
*FOA), RO, AL, Y ACN),REC(LL)
COMMON /KEN/ KLU
100 FORMAT(///,T20,’ WCAOJHME JAHHWE *,//)
101 FORMAT(1X,10G12,6)
102 FORMAT(//,T20,’ CPEIHUE 3HAYEWII®,/)
103 FORMAT(///,T20,® JMCIEPCHU [IEPRMEHHNX *,//)
12, 105 FORMAT(///,T20,’ KOPPEJALMOHHNE KOIGRULMERT® ,//2)
13. 104 FORMAT(///,T20,* HOPMIPOBAHHNE JAIHNE? ,//)
14, 107 FOPMAT(///,T20,’ KOBDOULMENTH PETPECCHM *)
15, 106 FOPMAT(10X,5G20.10,/)
16, 108 FORMAT(///,T20,’ 3HAYEHME YPABHEIMA PETPECCHA® ,//)
17. 109 FORMAT(///,T20,’ 3HAYEIMI KPUTEPUEB’,//)

. . .
[P BN <

\dmﬂ.ox\.n#um

- O
.« o

18, CALL REG1(H1,N2,M,M,RR,KGA, NN,MM,X,X1,XC,SX,Z,B,F,R,4)
19. IF(KGA.EQ.0) GOTO 2
20, CALL MISR(N1,N2,N,M,NN,MM,0,LL, X,A,YA,REG)
21, IFCKLU.NE.O) GOTO 1
22, WRITE(3,100)
23, WRITE( 3,104 )((XCT,J), I=1,N),J=1,M)
24, WRITE(3,102)
25, sxsmc.SCQQGV.E..E
26, WRITE(3,103)
27, 7 * WRITE(3,101)(Sx(1),T=1,U)
28. WRITE(3,104)
29, WRITE(3,101)((X1(1,3),1=1,N),J=1,M)
0. WRITE(3,105)
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31, WRITEC3,106)((2(1,J), I=1,M),J=1,1)

32. WRITE(3,107) .

33. WRITR(3,101)(ACT), I=1,M)

34, WRITH(3,108) J
35, WRITEC3,101)(YA(1), I=1,N)

36, WRITE(3,109)

3T, WRITE(3,101)(REGL1), 1=1,5)

3, 1 CONTINUE
9, 2 RETURN
40, END

noanNPOrPAMMA NORM

Briuncsienne cpefHHX 3HaueHHH, JQHCIEDCHH W HOPMHDOBKa AAHHLIX BXOAHOTO
maccusa (nporp 36)

O6pawenue CALL NORM (NI, N2, N, M, MM, NN, X, XI, XC, 8X)

Onucanue napamempos OnHcaHbl Ha ¢ 94

T pebyemoe nodnpoepammn SQRT.

NPOIPAMMA 36

1. SUBROUTINE NORMCNA,N2,N,M,NN,MM,X,X1,XC,SX)

2. REAL X(NN, 14D, XCOM), SXad), X4 (NN, M)

3. K3=N2-N1+1 ’

4, 0 & J=i,M

5. Xc(JI)=0. 14, *FLOAT(N3))

6. DO 2 I=NL,N2 s 15, DO & I=N1,N2

7. 2 XC)=xcI»*x(1,J) 16, 4 x1(1,3=(x(1,J)~
8. XCW)=xC(J)/FLOAT(N3) 17. *XC(J))/sx(J)

"o, SX(I)=0. 18. 1 CONTINUE

10. D0 3 I=Ni,N2 19. RETURN

11, 3 SXI)=sxI X,
12, 1 XC@@)mx2 20, END

13. SX(JI)=SORT $43Y/

noanPOrPAMMA CORA

Boiunicaenne maTpHubl mapHOM KOppeasiUMH MO 3HAYeHHSIM BXOAHOFO MACCHB3
(nporp 37)

Obpawenue CALL CORA (N1, N2, N, M, NN, MM, X, 2)

Onucarue napamempos Onucanb Ha ¢ 94

Tpebyemoie nodnpozpammer Het
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NPOr'PAMMA 37
1. SUBROUTINE CORA(N{,N2,N,M,NN,M, X,2)
2. REAL XCHN,14), 20, 00) ) : .
3. DO 5 I=1,M
4, * 105 I=L,M 13. GOTO 5
5. 17 (J-17,9,8 14, 8 IF(J.CT.T) Z(1,5)=
6. 7 2(1,3)=0. 15, *2J,T)
7. H3=l2=N1+1 6. . GOTO S5
8. DO 6 K=H{,N2 17. 9 1FQJ.EQ.I) 2(1,J)=1
9. 6 2I,J=2I,J)* 18. 5 CONTINUE
10, . #X(K,I XK, 1) 19, RETURN
1. 2(1,J)=2(1.J)/
12, *FLOATAN3) 20, END

noANPOrPAMMA REGA

Peuleline cHCTeMbl HODMaJbHbiX YDABHEHHH MO MOAHPHUHDPOBAHHOMY METOAY
Faycca (uporp. 38)

Ocpawernre. CALL REGA (M, MM, XC, SX, Z, B, F, R, A, RR, KGA).

Onucanue napusempos Onrcanbl Ha ¢ 94

Tpedyemote nodnpoepammst SQRT.

Memod [leppas nepemcunasi cuutaeTcs 3apHcHMoli, ocTasnsisie (M — 1) — nesa-
silcHnibiMM Tepemesitivivi. Ha ociiose matpuust kosdduumenton napuoii Koppeasnun
Z_(MM) no mogr pumposannomy metofty Faycca sbluHcseres sekTop KosbgHLHeHTOB
A (M) B ypaphenun auHelinoit perpeccHi

IPOTPAMMA 38
1. SUBRUUTINE REGAM, MM, XC, SX,Z,B,F,R,A,RR,KGA)
2. REAL ZCMM, MM, BOM, M), FORD, ROM), AQM),
3. *SXCAM), XCQM)
4, . KCA=L
5. DO 14 I=2,M 15. DO 14 T=K,Mt
e F(1-1)=2(1,1) 16, DO 14 J=K,M1
7. D0 11 J=2,M 17. IF(ABS BUI,J)).LE.
8. 11 BI1-1,J-1)=(1,J) 18. *U) GOTO 14
9. M1=~1 19, SM=ABS(B(I,J))
10. DO 12 H=1,Mi 20. ™M=I
1. 12 RGO=K 21, u=J
12.C 22. 1% CONTINUE
13. 10 13 K=1,M1 23. IF(SM.E0.0) GOTO 16
14, S0, 24, IFCIM.EQ.K) GOTO 101
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25,
26.
21,
28,
29.
0.
3.
2.
33.
34,
35,
3.
31.

39.
40,
.,
42,
43,
A4,
4,
k6.
N7,
Ag,
a9,
2.
51.
52,
53.
o4,
5.

56.
1.

D0 17 T=K,Mi 58.C
sM=B(K,1) 59.
B(K,I)=B(I4,T) 60.
B(IM, I)=SM 61.
17 CONTINUE 62.
Su=F(K) 63.
F(R)=F(IM) 64,
F(IM)=3M 65.
101 IR(IM.EQ.K) GOTO 102 ¢6,
DO 18 I=1,M1 67,
SU=B(I,K) 68.
B(1,K)=B(I,Ju) 69.
B(I,JM)=SM 70.
18 CONTINUE Ti.
U=R(K) 72.
R(K)=R(IM) 73.
RCIM)=SMU ...3.
102 u=1/BCK,K) 7.
Ki=H+1 76.
D0 19 I=K1,M1 .
19 B(K, T)=BCK, I+ 78.
FCE)=F(K U 79.
D0 20 I=1,Mi 80,
IF(I.EQ.K) GOTO 103 Bi.
=B(I,K) 82.
Ki=K+1 83.
D0 21 J=Ki,Mt 84,
21 B(1,J)=BC1,d 5K, J ) 85.
=M 86.
FCD=FCI-F(K)es 87,
103 CONTINUE 88.
20 CONTINUR
13 CONTINVE 89,
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DO 22 K=1,Mi
IF(K.EQ.RCK)) GOTO 104
Ki=+1
DO 23 I=Ki,Mi
TF(RCI).NE.K) GOTO 23
SM=F(K)
FUR)=F(I)
F(I)=3
M=R(I)
R(I)=R(K)
RCK)=sM
GOTO 104

23 CONTINUE

104 CONTINUE

22 CONTINUE
wi=0,

RR=0.
DO 2k T=2,M
24 RR=ABSCF(I-1)#2(1,1 HRR)
RR=SORT(RR) ’
D0 25 I=2,M
ACT)=F(I-1 )*sx(1Y/
#SX(1)
Wi=ACTD*XCC I+
25 CONTINUE
ACL)=XC(L it
GOTO 27
16 CONTINUE
KGA=Q.
27 RETURN

END

noANPOrPAMMA MISR

BolyHcaeHHe 3HaYeHHil KpUTepHeB cm_.vsw%:onq: (riporp. ww&
O6pawenue CALL MISR (N1, N2, N, M, NN, MM, LL, X, A, ¥, REG)
Onucanue napasempos:

Y (NN) — scnoMoratenbHLiii MaccHs. OcTalbHble mapaMeTpbl OmHcadbl Ha ¢ Y4,
Tpebyemoe nodnpoepanmor SORT.

TIPOIPAMMA 39
1. SUBROUTINE MISRCN,N2,M,M,NN,MM,LL, X,A,Y,REG)

2, REAL X(NN,M04), AQ81), Y(N),REG(IL)

3. NFN2HIL+HL

4, DO 1 K=1,N

5, y(®)=a(1) 2. wCu/X(K, 1)) Jex2

6. DO 1 I=2,M 21, C3=ABS(C4/C5)

7o 1 Y=Y CRFACI (K, 1) 22. REGC4)=REG (4 )+C3

8. C1=0. 23, REG(5)=REG(5+C32C3

9. C2=0, 24, 3 CONTINUE

10. 0 2 1=2,5 25. DO 4 I=2,5

11. 2 RE(I)=0. ’ 26. 4 REG(I)=REG(I)/FLOAT(N3)
12, D0 3 KeNq,N2 27. REG(1)=C1/C2

13, Ch=y (K)-X(K,1) 28, REG(1 )=SQRT(REG(1))

14, C5=y (K )+ (K, 1) 29. REG(3)=S0RT(REG(3))

15, C1=C1+ABS(CH)#n2 30, REG(4)=REG(4 *2
16. C2=C2+X(K,1)#*2 3. REG(5)=2#SQRT(REG(5))
17, REG(2)=REG (2 H+ABS( 32, RETURN

18, *Clh/X(K,1))
19, REG(3)=REG(3+(ABX 33, END

noAanPOrPAMMA DICH

[Nepesoa AecsITHYHOrO YHCJAA B YHCJO C 3aflaHHbIM OcHoBakHeM (nporp 40).
O6pawenue CALL DICH, (JQ, ID. JN.JS)
Onucanue napamempos:
JQ — sajaHHOe wen0e [eCATHYHOE UHCNO,
JS — ocHopanne BLIGPAHHOM CHCTeMbl HCYHMCJIEHHS;
JN — KoJHYecTBO pa3psfOB B HOBOH CHCTeMe HHCJA;
ID (JN) — BekTOp, 3/1€eMeHTaMH KOTOPOrO SBJISIIOTCS Pa3pAAbLl (IEPEREIEHHOTO YHCJA.
Tpebyemeie nodnpozpammet Her

IPOrPAMMA 40
1, SUERROUTINE DICH(JQ,ID,JN,JS)
2. DIMENSION IDCIN)
3. JIFJQ
4, D0 11 I=1,JN
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11 TKI)=0 12, ID(INA-1)=J1~JC*JS . MPOTPAMMA 42

5.
6. IF(JS-1) 15,19,15 13. JIFJC . 1. SUEROUTIHE RAZRCMV A0, MY, M1, ID,A)
7. 15 1=0 14, GOTO 16 2 REAL AQQM)
8. JN1=JN+L 15, 18 IXJNI~I)=JL 3. INTEGER ID(MY1)
9. 16 I=1+1 16. 19 RETURN 4, DO 72 11=2,4 9. GOTO T2
10. IF(JS-JL) 17,17,18 5. T=My-TI+1 10. 72 CONTINUE
11, A7 JCG=JL/IS 18, END 6. TFCIDCI). B0.0) GOTO 70 14, RETURN
7. ACT+H)=AMV)
’ nOANPOTPAMMA MAH 1 8." MV=hV-1 i2, END .

HaxoxaeHHe nepsoro MaKCHMaJbHOTO 3/J€MEHTa JAaHHOro BeKTopa (mporp. 41).
O6pawenue. CALL MAHI (G, JE, C, M).

AOAMPOTPAMMA ZAR

Onucanue napamempos: 3anoaneune maccsa X (NN, M4) nanupimu 13 maccusa ZN (NN, MM) s 3asucu-
JE — udcno 3nemenToB BXOJHOTO BEKTOPA; MOCTH OT 3HauyeHHA 3jemeHTOB GHHapHOIO pekTopa ID (M41) (mporp. 43).
G (JE) — BxoaHoil BeKTOp; O6pawenue. CALL ZAR (N, NN, MM, M4, M41, ZN, X, ID, {IP, IQ, IQQ, M).
C — 3H4YeHHe MAaKCHMAasbHOIO 3/1eMeHTa BXOJHOTO BEeKTopa; Onucanue napamempos: Onvcatsl Ha ¢ 94,
M — Homep mepsoro sjemMeHTa ¢ MaKCHMaJibHbiM 3HaueHHEM. Tpebyembie nodnpoepammor. DICH.
Tpebyemvie noonpoepammet. Her. Memod. O6pattetine k noanporpamme DICH ans samonnenns sekropa ID (M4l).
- B 3aBHCHMOCTH OT 3HauenMii snementos sektopa ID (M41) sanonnsercs maccus X (NN,
[IPOI'PAMMA 41 M4) no caeayowemy npasiay:
1. SUBRCUTINE MA(G,JTE,C, M) e ID()=1, ToM=M-+ 1 n xxﬁ_u M) = ZN (T, [IP); .
2. DIMESION CUE) et ID(2) =1, tfo M= M+ 1u X (T, M)= ZN (T, IQ);
" c=6(1) apn 1D (3 ;znz+ L
- ~ - P IDE) =11 x (1, My =2ZN(T, 1IP) x ZN(T, 1Q),
e M=1 9.0 22 I-I1 le T=1,2, ..., N.
5. I=2_ 10, IK1-JE) 20,20,23 ‘
6. 20 TRC-G(1)) 24,22,22  1i. 23 RETURN MPOTPARA 43
' 1. SUBROUTINE ZARCH, NI, AM,Md,MY1, ZN, X, ID, TIP, IQ, 100, )
7. 21 c=c(1)
6 Mo 1 £1D 2. INTEGER T, ID(MYL)
: : n 3. REAL % CHill, ), ZHQTH, M)
- I, CAIL DTCH(I0Q,ID
NOANPOTPAMMA RAZR T
5. *h41,2) 16. X(T,M)=24(T, 1)
Tepepacnpeenerie 3/ieMeHTOB BeKTOpa A B 3aBHCHMOCTH OT 3HaUYeHH 3J1eMEHTOR R DO 601 T=1,K 17. 603 CONTINUE
GunapHoro sektopa ID (nporp. 42). - - _
O6pamenue. CALL RAZR (MV, M, M4, M41, ID, A). £ d=1 18. TF(1D(3).52.0) GOTO
Onucanue napamempos: 8. TF(I(1).EQ.0) GOTO 19, *601
M — makcumasbHan JaHHA sekTopa A (M),
M41 — psvna GurapHoro sextopa ID (M41) - 9. *602 20. M=+
M4 — Homep nocaiemuero siemeHTa sektopa A (M), Ao kotoporo oH upeoGpa re =
syerost; 10. hetist 21, X(T,M)=2N(T, TTP)*
MV — uHcio saemento BekTopa A (M), kotopoe HeoGXoAHMO mepecTaBHTh 11. %CT,M)=ZH(T, TTP) 22, #ZH(T, 10)
cOrVIacHO 3Ba4eHHsM pekTopa 1D (M41);
iD (M41) — BuixoaHOH GHHADHBIH BEKTOD; 2. 602 CONTTHUE 23. 601 CONTINUE
A (M) — BekTOp 3HaueHHIl, KOTOpbIE HYMKHO IEpecTaBHTh. . .
TpeGyensie noonpoepamms:. Her. 13, IF(ID(2).EQ.0) GOTO 24, RETURH
Memod. Tlepasle M4 snementos sextopa A (M) nepecranasinpaiotcs nocaenosa- 1, *603
TeJILHO NO caepytouemy npasuay: ecan ID (I) = 0, o A (I4-1) = 0; npu ID (I) = 1
A4+ D=AMV)u MV=MV — |, rge l=M4—1), ..., 1. 15. M=p+1 25, EXD
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noanPOrPAMMA KRIT

BuiuncsieHHe KOMOHMIIMPOBAHHOTO KpHTepHs (nporp. 44).

O6paugenue. CALL KRIT (LL, REQ).

Onucanue napamempog: Onucanel Ha c. 94.

Tpebyemote nodnpoepammer. Her.

Memod. ®opmupyrotes kpHrepud sHaa: REGg; = REG; - REGs REG, =
REG, -+ REG,.

[IPOIPAMMA 44
SUBROUTTINE RIT(LL,REGC)

REAL REG(LL)
REG(8)=RBG(1 HREG(6)
RIG(9)=REG(L FREG(7)
RETURI

LD

S W N
.

* NOAMNPOTPAMMA MISN

Bbiuncnerte 3HauYeHHst KpHTCpHSL HecMelleHHocTH (mporp. 45).
O6pawjennue. CALL MISN (N, M, NN, MM,. LL, X, AA, AB, AAB, YA,

VB, YAB, REG).

Onucanue napamempos: OnHcansl Ha ¢. 94. -
Tpebyemoie nodnpozpamume:. Her

TIPOTPAMMA 45

1. SUBROUTTHE MISHCN,M, NI MY, 1L, X,AA, AR, AAB, YA, Y B, YAB, REG)
2. REAL XCHIL 10, ARG, ABQ2D), ANDCIALD, YACIND, YBAII), YABCHN)
3. *RIGCLL)

4, D2=0,

5. 130, 16. 2 CONTINUE

6. Da=0, 17, D=2+ (Y AU~

7. D0 1 H=1,N . , 18. YICI) x2

8. ya(E)=aa1) . 19, D3=x(1,1 %2+ 3

9, yBLIO=A5(1) 20. DU=D4+YABCI)*x2

10. YABCK)=AABCL) 24. 1 CONTINUE

11, DO 2 I=2,i 22. REG6=D2/13

12, YAGE=Y ACEO+AACT X (K, 1) 23, RECT=D2/Dl

13, YBUOD=YR(I +AB(I XK, 1) 24, RETURN

14, YA )=y AB(KO+

15, *ABCIXCK,I) - 25, BHD
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noaAnNPOrPAMMA  EKSTR

%

Boiukcnenne cpelHUX, MHHUMAJbHBIX H MAKCHMAJbHBIX 3HAYeHHH BXOAHOTO BeK-
Topa (nporp. 46)

O6pawenue. CALL, EKSTR (NV, SMX, SMN, SSR, IMX, IMN, MNU, S).

Onucanue napamempos: Onucaub Ha c. 94.

Tpebyemeie nodnpoepanme: FLOAT

TIPOTPAMMA 46

1. SUROUTINE EKSTR(S,NV, SMN, SMX, SSR, IMN, TMX)
2. REAL SCHV)
3. SSR=S1
4, SMX=51 12, #=]
5. SMiESL 13, IR SMN.GT.SCI)) SMK
6. 0 1 T=2,NV 14, #=5(1)
7. TF(SMX.LT,SCI)) X 15, SSR=SSR+S(1)
8. *=] 16. 1 CONTINUE
9. TF(SMELLT.SCT)) S 17, RETURN -
10, ° *=5(D)
11. TPCSUN.GT.SCI)) TMN 48, END

IF'nasa 4

MOJAENMPOBAHME MOJIEK

1. 3AfAYA MOAENTMPOBAHWSA ®U3IUUECKMX TTONENA

[pn mopennpoBaliu PU3HUECKHX NOJEH HACHTH(OHUHKDYIOTCH (CTPOSTCA)

KapTHHBI NOJISI H OUEHMBAIOTCS ero napameTpbl MaTemaTnueckHe mMoJleslH [OJA HeoG-
XOAHMB! AJISl NPOTHO3HPOBAKMA €ro faJbHeHLIero pasBHTHS KaK BO BpPeMeHH, TaK U B
[POCTPAHCTBE, a TAKXKe JJIfl CHHTE3a 3aKOHa ONTHMaJIbHOrO ynpasJeHHs moJaeM, [IpH-
MepoM (PH3HUECKOro MoJIfA, IOAJNENKALIero MOASNMPOBAHHIO, MOXKET CIYXKHTb UOJe
3arpsi3HEHHs BO3AYWHOIO HJIM BoAHOTrO OacceilHa, nosie sSAepHOro peakropa H T 1.

B Tex cayuasx Korja KoaHuecTBO MCXORHBIX NAaHHbLIX MAJIO, IPaKTHUECKH HCKIO-
yeHa BO3MOXKHOCTb MPHMEHEHHS KaKHX-JHO0 BePOSTHOCTHLIX MOJe/ell, OCHOBAHHBLIX Ha
IOCTPOEHHH MHOrOMepHbIX pacnpejefeHnit PeasbHasd BO3MOXHOCTb MOAENHPOBAaHHS
CBSi3aHa C NMPHMEHCHHEM MeTOJVB CaMOQpraHH3auHi Mojesteit Ha DBM, ocHOBaHHbBIX Ha
nepebope GOJBLIOIO 4YHCAa Mojesell — NpeTeHAeHTOB (B (opMe KOHEYHO-Da3HOCTHLIX
ypaBHeHHit) Ha DBM. 3TH meTOAb! TPeGYIOT CPaBHHTENbHO HEGOJLILIOTO UHC/AA TOYEK
HaMepeHH{l, H npH BbIGOpE BHELIHEro KpUTEpPHS ceJieKLHH COOTBETCTBYIOLLEro BHIa 06-
NaJlaloT 3HAYHTEJNbHOH noMmexoycroffuusocTbio (CM. T, 2).

Jna nocTpOeHHA HOJS HCMOJAb3YIOTCA RaHHbie HaGJIOfeRHA B TOYKaX [OJs, AaH
HEle O MECTODPACMOJIOXKEHHH, HHTEHCHBHOCTH H BpEMEHH NeHCTBHS BO3MYLLAIOUIHX BO3-
nefictsHfl. B sajaue MOZesMPOBAaHHA MOJS 3arPs3HEHHA BO3AYLUHOTO H BOAHOro Gac-
cef{HOB — STO COOTBETCTBEHHO JAaHHble HAOMIOAEHHH KOHTPOJLHBIX CTAHUMH U JaHHble
0 MeCTOpPacnoiOKeHHH, HHTEHCHBHOCTH H BPEMeHH BLIGPOCOB 3aTPA3HAIOLIHX BeleCTs.
BLIGOD BLIXORHOH BEJIHYHHBI H apryMeHTOB OnpejessieT NOCTAHOBKY 3ajauH MOAEJHPO-
BaHHSA, KOTOpaf 3aBHCHT OT UEJH MOC/AENHEro (HHTepIOAALHA, IKCTPANOIALHS HJR
NPOTHO3), a TaKXKe OT HaJHYHs HCXOQHOH HH(OPMALHMM, HCMOJb3YEMON AJs1 CHHTe3a
MOJEJIH.
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B nanmoit raase onncann npol paMMil MORCAHPOBAIHA IONC]t, KOTOPLIC MRHMEHHMB
IS pelllcHH s 3a/laud HaXoXeHs 3aKOHA HIMCHEeHHs  BBLIXOMIOH BEJHYHHLL B CJe
RYIOUHX MOCTaHOBKAX. 110 AAHHLIM H3MEepeHHH B HEKOTODLIX TOYKaX MOJs; Mo HHdop
MauKH 0 BOIMYLIEHHSAX; O TeM H APYTUM JaHHBIM BMecTe

B nepBoii nocTaHoRKe ypaBHeHHe TypOyJIeHTHOl AH(DY sHH (B KOHEYHO-Pa3HOCTHOI
dopme) He 3afaeTcs aNpHOpH, 2 HAXOJHTCS HA OCHOBAHHH ONBITHLIX JAHHLIX MO MPHH-
LHITy CAMOOPTaHH3ALHH NPH OMOLH nepeGopa Wwal/IoHoB H HeaHHeitHocTel. [lpn aTom
YHCJI0 4JIEHOB NOJHOFO ypaBHeHHs OOBIYHO 3HAUHTE/IBHO MpPEeBLIUIaeT YHCJIO OTBLITHLIX
AanHbiX  OueHkH KO3(xPHIUHEHTOB HaXOASTCH MO METOAY HaHMeHbIUHX KBaApaToOB; pe-
weHHe — pH  NOMOILH  [OWaro-

BOTO HHTEIPHPOBAHHA KOHEUYHO- v
Pa3HOCTHOrO  ypaBHEHHs 7

Bo BTopo#i mocranoske apry
MEHTBl KOHEYHO-DPa3sHOCTHOH  Mo-
jeay  BbIGHpAIOTCA TaK, uTOGOH! / AN
BHA YpaBHEHHI COOTBETCTBOBAJ
MATpHILE «BXOA — BLIXO». 7 o+ \

Bue 3asHcHMOCTH OT nocTa
HOBKH 3a3Jaul MOJEAHpPOBAaHHS 06- R -2,01-1,010,0*1,0 N\
JIACTBIO WHTEPIOJAUNH  Ha30BeM
YacTb NPOCTpaHCTRA, Jexallyk h@x 0,1 /QMW )
BHYTPH MHOTOTPaHHHKa, BepLIHHA
MH KOTOpPOIO fIBJAAIOTCA [OrpaHHy-
Hble KOHTpOJbHble cTanuud 06
J1aCTb SKCTPAMONALUHH JIEXHT BHE  Pye 7 [lpumenenue waGjgoHOB IJIS  IKCTpa-
370r0 (B OGllem c/1ydae) TPEXMCD  nojguMK B HAnpaBieHHW OCH OGJACTH 3arps3-
HOr0 MHOTOTDAHHHKA (PHC  7)  yepusn, 3aKJIONEHHOH MEXK1Y KOHTPOAbHBLIMH
Ha puc 7 noxasanm wabaouyl  craguusmu I, 2, u 3
AJs SKCTPanoJAlMK B HanpasJe
HHW OCH x OGJIACTH 3arpsi3HeHHd, 3aKAIOUCHHON MEXAY TpeMa KOHTPOJbHLIMH CTan-
udamu I, 2 u 3

[py nporHo3Hposali# 06NacTb HHTEPMONSLHMH JIEKHT BHYTPH BPEMEHHOTO HHTEp-
BaJa ONBLITHHIX AaHHBIX O6AaCTb NPOTHO3HPOBAHHS JISKHT BHE 00JaCTH UHTEPMOJIALUNHH
npouecca XapakTepHOH 0COGEHHOCTHIO O06/MACTH HHTEpPHOMALUMH ABJACTCA TO, UTH,
corsiacHo Teopeme BeilepwiTpacca, smofas KpHBas, ONHCLIBAeMas JOCTATOYHO CJOK L0
(byHKUHel, YKJIaIbiBaeTCa CPefid ONLITHBIX TOYEK JOCTaToYHO Xopowo Tosabko B 06-
JlacTH 3KCTPANoJISIGHH U NPOTHO3a KPHBBIe GBICTPO pacxoAsaTcs, o6pa3ys TaK Hasbisae-
Mblit «Beep» nporHo3os. MozZeas fo/KHa CUOTBETCTBOBATL TOH QYHKIIHH (MJIH peIBEHHIO
audxpepeHUHANBHOTO YDAaBHEHHA), KOTOPaa B OGM4CTH SKCTPAMOJSUHH HAH MPOTHO3U-
poBaBHS ROMKHIE APYTHX cooTBeTcTByeT OyiylieMy XOly mpouecca.

" B 33BHCHMOCTH OT APHHUHNA BBIOOPA apTYMEHTOB MOXKHO PAa3JMuHTL TDH 3aNaud
MepBas 3ajata OcHOBaHA Ha MPHHIMNE HEMPEPBIBHOCTH» HJH «GAHKHErO AeHCTBHAY,
BTOpast — Ha IPOTHBOMOJIONKHOM MPHHUHMME «¢JajbHero feficTBHA», B TpeTbed 3aia-
ye, KOMOMHHPOBAHHON. UCHOJBL3YIOTCS VAHOBPEMEHHO MPHHIMIL! «AAJbHETO U OaHX-
HEro AeHCTBHA» i

Mozenb MoXeT 6bITb FOUCUHOR HAK MPOCTPAHCTBEHHOMA, OAHOMEPHOIl, ABYMEpHOH,
TPEXMEPHOH HJIH MHOrOMEpHOH, 41refpaHuyecKol, rapMoHHYeCKOH HJIH KOHEuHo-pas-
HOCTHOH (MdrbeperuHanbHof) Ecn monens CTPOUTCA MO A4AHHBIM HaOMIONEHHH, B KO
TOpLIX He YKa3aHO NpOCTPaHCTBeHHOE paiMellleHHe JAaTUHKOB (HAM KOHTPOJIbHLIX CTaH
UMK) TO OHa Ha3biBaeTCa Mowewnod B 3TOM ciyuae 3ajaua pelaercd Tak, Kak GyATo
Bce faHHble coOpaHbl B ONHOH TOUKE MPOCTPAHCTRA.

Mogaenb HaibiBaeTcs npocmpansmeeHHod, WA MOAETbIO [10Jf, €CJH B HCXOLHBIX
AAHHbBIX COAEPKHUTCA =:%CU§NEE= 0 pasMeilleHHH zo:iuo.\:u:c.:w_smﬁ:Hmhrzzx CcTan-
uuit 8 npoctpaHcTse [lpocTpaHcTeeHbie MOJeNH TPeOYIOT HaJHUHA HE MeHee Tpex
cTaHUHMI 00 KaxAo# och Mogenn ¢ ofHHM apryMeHTOM Ha3hIBAIOTCH OJHOMEPHBIMH,
a ¢ HECKOJbKHMH — MHOTOMEpPHbIMH

Mlepsas 3aga4a MojeanpoBasue 013 (10 KOHEYHO-PA3HUCTHBIVM AHA/IOFaM ypas-
Henn#t TypOyaentHoH auddy3uu, OCHOBAHHBIX HA MPHHUHIE «OAHIKHErO AelCTBHAY,
Ypapnenus TypOyseHTHOR AH(DY3NH OCHOBAHBI HA MPHHIHIE «HEMPEPLIBHOCTHY HJIH
«OJ/IMKHEero AeACTBHRA» COCENHHX APYF APYTY 4YacTHL, obpasymomlx (pH3HYeCcKoe moJe.
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2neMedTapHLIM WAGM0HOM B TCOPHH KOHEHHO-Pa3HOCTHLIX yYpaBHeHHH HasbiBaeTcs
reomeTpHuyeckas GpUrypa, moKasbplBalolast, KaKHe HMEHHO Ccoce/iHe TOUKH 105 HCNOb-
SYIOTCA AJsl TOCTPOEHUSI CTPYKTYPbI ypasHenHsi. MamcHenHs mons B AByX COCCANHX
KaeTKax (KyGHKax) JoCTaTOYHO Qs 0TOOpaxeHHs nepBoi npon3soanoii (no ocH paco-
AOXKCIHUS KACTOK), a B TPCX KJACTKAX — JAJS anajora sropoil npouspoanoii {24].

Mpumepnt cootsercTsis aHueiinbX AnddepeHUHanbHLIX YpaBHeHHIT HX KOHEYHO-
PA3HOCTHLIM aHAJOraM H 3JeMenTaphiviM walbioiam nokaszans Ha puc 8 u n taba. 7.

Hasn duanueckux noneil o6LIYHO H3BECTHLI HEKOTOPLIE AETEPMHHHDPOBalIHbIE MOJE-
JIH MOJA, MaTeMaTHUCCKH Bblpaxaembie B pHAC AxdxpepeHupanbibiX HAM HHTErPO-
muddepenunanbubix ypasnenuii. Takue ypaBHeHHfi MOXKHO HCNO/AL3OBA1L B KauecThe
06pa3ud npH sbIGOPE BHAA aprymMetToB H GyHKUHIT, YHACTBYIOWMX 8 MOJAHOM OlMCanuy
mMopean (KomOHEHposanueil MeTon) JletepmuuHuposannoe ypasHeune audbysku yka-
3bIBACT HA onpejcieHbiit Waljgon, KOTopblit teaecoofpasno NPHUHSTHL 38 OCHOBY uepe-

Oopa. [Moanpiii wabaod noay-
0 t yaercs us wabnona, oTseualo-
0 t uiero IeTepMHHHPOBAHHOMY
o-f -2 ypasderuio guddy3uu, npu no-
MOUIH HapallHBaHHS €ro pas-
N w3 A el o1 MepoB :% OJIHY HJIH J1BE xmmﬁ
o+ Q.Q - KIt 110 BceM ocsiMm DTo 03Hava-
€T, uT0 He(OXOAHMO NOBLICHTHL
NOPSJOK YPABHEHHSA HA €RHHH-
uy (HaH ase), 4ToOLl 1aTh BO3-
a 6 MOXHOCTb aJITOPHTMY BbIOpaTh
GoJsice o6UIHIT 3aKOH.

[lpn soaenuposatun uc-
fIO/Ib3YeTCA [BA OCHOBHLIX BMH-
na MIYA: komGuHaTOpHBIH,
¢ NOOYepefHbIM MIPUPaBIHBAHHEM HYJIIO TeX HJH HHBIX KO(DDHLHEHTOB MOJHOTO NOJH-
HOMa H  MHOTOPSIAHbLI  (nOpOroBbiii).

[epebop wabaonos 1 nepebop cmenenu reauneirnocmu («06olinoll nepebop).
[Mpu uncae caaraeMbix NOJHOFO NOJTHHOMA MeHbile ABajuaTh Aasa sLIGOpa MOJeaH on-
THMaJIbHOR CIOXKHOCTH HCionb3yeTcs KomGliHaTOpubit anroputy MITYVA (¢ sanyaqe-
HHEM BCEBO3MOM(HBLIX KOMOHHAUHMH WIEHOB MOJHOIO NOJHHOMA), NPELYCMATPHBAIOUWHI
nepe0op BCeX BO3MOMHULIX HaCTHLIX NMONKHHOMOB. B 3TOM ciyyae AOCTATOUHO PAacCMOT-
peTb TOJNbLKO OAHH, HaHnGosiee NMOMHBIN, 3aBelOMO JOCTATOUHBIA Waba0H, CTeneHb KOTO-
poro paBHa UHCAY apryMesToB; Torja nepeGop wabioHoB He TpebyeTcs. [lpu uucie
cylaraeMbiX AOJMHOTO NOJAHHOMA Goablue 20 15 86I60pa MOJENH HCHOJIbL3YeTCs MHOFO-
paaubli (noporosuifi) aaroputy MITY A, npH KOTOpOM BO3MOXKHA NOTEPH HEKOTODLIX
YaCTHBIX MOJHHOMOB.

YtoObl pacwHpHTh nmepefop, ue1ecooGpasHo NpHMEHHTb: nepeop (wabJaoHOB (CO-
¢TaBa apryMeHTOB), HauHHas C caMOro MPOCTOTO ABYXK/eTOYHOro mwabsona (puc. 8, 6);
nepefop BCEBO3MOXKHLIX MOJHHOMOB /1Al KAXK/AOTO U3 WaGJOHOB MO MHOTOPAJAHOMY aJ-
roputmy MIYA ¢ nepeoGosnauenvieM nepemeHHbIX, HayHHAs C [OJMHOMA HEPBOil
CTelleild ¥ KOHUasi NOJHHOMOM, B KOTODOM BBICILAs CTENCHb PaBHA YHC/IY apryMeHTOB,
YKa3aHHOMY B JaHHOM WalbJoHe

Takoii apoiinofi nepeGop WAGAVHOB W HEJHHEHHbIX [OJHHOMOB 42T BO3MOXHOCTh
Gonee MOJIHO MEPCCMOTPETb MHOMECTBA BO3MOXHBIX YacCTHLIX NOJHHOMOB B 3aJauax,
rie 43-3a COABWOrO YMCHAa apryMeHTOB HeJab3sl MPHMEHHTH Gojiee npocTol KomGH-
HaTOpHLIL anroputy MIYA.

[Ipu pewennn mepBofi 3anaun npHMeHsieTCs CIeAyloulas nocranoska: Modeauposa-
Hue NOAR 302PAIHENUR N0 QAHHBIM HECKOALKUX MOUeK usmepenus (nepsas 3adaua, nepsas
normaroska | = 1)

[MepBas noctaHoBka 3ajaud MOLENHDOBAHHA [MOJAA 38KJIIOUAETCA B NOCTPOLHHY
101 A K TOJBKO B 06JaCTH HHTEPNOJIALMHH, HO M Ha 3HAYNTENLHOM PACCTOAHHH 3a Ipe-
Aesiamd ?Toft 00JIACTH, T. €. B 3KCTPANOJSLHH [0Js H NPOTrHO3e ero Pa3BHTHA BO Bpe-
meHH. TIpu sTOM mpepnoJaraercsi, UTO BO3MYLIEHHS CPAaBHHTEJBHO MaJi0 H3MCHAIOTCS
BO BPEMEHH, MO3TOMY HENOCPeACTBEHHO HEe YuHTHIBAIOTCA. Tak#M o6paszom B nepsoli
NOCTAHOBK¢ MHOXECTBO apTYMEHTOB COJCPKHT B cefe TONbKO AaHHble O NMapamerpax
10411 B onpejiedeHHbIX Toukax. EcaH TakHX Touek mano, TO (KaK yKa3blBajaoch) BRYTpH
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Puc. 8. lloas nurepnoanpoBanus undposbIX AaH-
HBIX THOA «camoJeTs (q) W «aHaroualb» (6)




06N1acTH HNTEPNOJAALUMN JaHUBIE MOXKHO HHTCPNIOAHPOBATH, 4TO6L MOJYUHTb CpeiHue
3HauelHs noKasareaei :mﬁmz_mq,ﬁow B0 BCEX KBajapartax nojad [ — x Nﬁ_wv\xw.ﬂm::m: HH-
Tepnoasuis [22] cocToMT B TOM, UTO CHA¥aJa AaHHLIE H3MEPEHHH HUTEPHuJHpPYIOTCS
(MEXy TOYKAMM) 1O METOAY HauMmehbuX xsajapaton. [osyuennoc «ndposoe noJe»
HCHOJMB3YCTCH s CHHTE33 KOHCHRO-PAIHOCTHDLIX ZC:.O.:Q_.._. :U:—du::v_x Aast uporuo-
3UPOBAHHS W 3KCTPANOJSiUHH 32 npejenaMH o0aacTH HHTEPNOJSIHH.
Huoxe-nokasanel ypasHeHHs TONBKO AJIst AisyMepHoii mogend g = f (x, ). [lo ana-

JIOTHH MOXHO COCTaBHTb NOAOGHBIE YpaBHEHHsI M JJisl TPEXMEPHOro (MJM ueTbipexmep-
LOro) MmoJist.

%Em:m::m S napaMe1poB noAis npH wabJyoHe 5 (cM. Taba. 7) MOXKHO 3anHcaTeb
B BEKTOPHOI dopme:

VIS NPOTrHO3HPOBAaHHS

Git4-1.0y = %o LOk(0,0p k0, 1yr hio, 41y To(—1,00 Th(—2,0p0 +++ » Gp—r,0ph (41
Al WNG‘HUN—._OH—&FSS

Fjt—1,00 = %o L9000,0yr To(—1,0) Fr(+1,00 Tr(0,— 1) k0, —2)r - =+ » k(o,—m)lr

Tle O, — BEKTOp NOJHHOMHaAbHbIX QyHKUHH (AMHeliHble, Heaunelinbie, 0e3 KoBapHa-
. BUIT HAH C HEMOAHLIM YYCTOM KOBAPHALKIT) Pa3MCPIOCTH |,

Bo Bcex npHBOIMMBIX ypaBHEeHHSIX BEKTOP H3MepsieMblX BHEIUIHHX MepeMeHHBIX,
CTOAUIHI B MPaBOil 4acTH, B OOLIEM cydae MOXKET COAePXKATb KAK caMH nepeMenHbie,
TaK ¥ WX 3aMa3jblBaioliHe 3HaUeHHs, a TakXkKe KoBapHaluuH (o JBe), KOTOphle MOXHO
paccMaTpHBaTb KaK OTAeJNbHbIE NMepemMeHHbule, HanpHmep,

9oy 920y -0 A=ty 9o—1y -+ - » E:S. QES? 3.8% a:l.:v

B paccmoTpeHHO# ABYyMepHO#M 3ajaue He YUMTHIBaJACA npouece AH(PY3HH KOoM-
IIOHEHT [0J1S1 M3 CJIOS B C/IOH M OcelaHHe YacTHIL MO BepTHKadH. [as yuera sTHX
ABJIEHHH BBOJUTCA TaK Ha3biBaeMas «PyHKUHA HCTOUHHKA» HJIH «OCTATOK» — QYyHKUHA
KOOpJIMHAT KBajpara, 8 KOTOPOM H3MepsieTcs BbIXOAHaf BeauuHHa. Kpome Toro, B
(QYHKUHMIO HCTOUHHKA BXOAST BO3MYLIAloWHe BO3JEHCTBHA (YyeT ocefaHHst YacTHI 3a-
PPASHAIOUIHX BellecTs H GOKOBOI NMPHTOYHOCTH 3arps3HeHHil, a TakXe BHCIIHWe BO3-
RefiCTBHA cpenbl).

Bropas 3agaya: Mopaeinposanne noded MO KOHEYHO-PA3HOCTHBIV  YPABHEHHAM,
COOTBETCTBYIOWHM PACIUHP2HHON MATPHUE «BXOJX — Bbl(0A» (OCHOBAHHOI Ha Np 1K HNE
«JanbHero neficrsusi»). Kpome ananoros ypasHeHH#t TypOyJeHTHOH audxpysud, aas
MOACNNPOBaHHUS (QHU3HYECKHX noOsiefi NPHMEHSIOTCS ypaBHEeHHMsi, COOTBETCTBYIOWHE
(QYHKUHOHAJIbHOH MaTpHUE «BXOX — BHIXOAY.

Peuwenne sropoil 3amaud MomeanposaHus noas yao6Ho, ecan rtpebyercs Aath
TIPOTHO3 U3MEHEHH S NOJIS BHYTPH 06JaCTH HHIEPNOJSUKH NPH H3MEeHEeHHH BO3MYLLeHH}
BO BpeMedH. 11 9KCTPanoAsiHy MONst aleKOo 32 Npefesnl YKa3aHHoil ofiactu peule-
HHe BTOpO# 3anauu He ofecrieunBaer TouilocTH. BTopas 3agasa nuMceT TPH NOCTaHOBKA.

[epeas nocmanoska (11-1): Modeauposanue no mampuye «6x0d — 8o1x0d», ucnors-
3yroujee UHPOPMAYUIO UCKAIOHUMEAbHY moeK u3mepenus B neppoil mocranopke ajin
i-ii TOYKH HCIOJIb3YIOTCA CJIEfyloulHe YDABHEHHSA NMPOruo3a:

n

. & .
ity = V a5 (), @.2)
f.w,II ’
rae :

(.S S S S s ) s P

= _Q:o,. Figmty =+ v =1y =+ 0 Tj0p Tty =+ > Q:I..C_. i=1,n,
Qv — nlapaMerphbl noJisi; o — oneparop OJHHOMHAIBHDIX PYHKUHI; M — KOJHYECTBO
TOYEK H3MepPEHHS; 1 — KOJHYeCTBO KoMmoueHT. Hanpumep, npum = 3, n = 2,7 = 2

1 — (2) (2) (2) (2) (2 (2
i+ = %21 E:S. Ai(—1y =2y 920y QmAVI.:. wAvIS_ -+
(3) Amv (3) (3 (3 (3)

+ ;5 _Q:S. 1(—1p Ti—2) Qm:v:. mﬁwn:. QNIS_. 4.3)
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Tabruya 7

[lepeGop watGaoHoB ¢oOPpMHl ZHAaroHaMW H MoJdyYeHHe NAHHWX 148 AByMepLo#
3agaud NPOrHO3HpOBAHHA

[a6 [MocTemennoe ycsaox HeHne
HaGnonb a0aHUb AAHHBIX MOZEJH M ananora

——tag=F[( %)

Q‘; QQQ
0,0 1+1,0 ! 4
. dt1,0 = ? Q.T_.o. kJT_.ov -+

- = + 7 (90,0

+ 45— 1 ayq ==

94401900 90,1 , =/ :. x)
0,0 {+1,0 }-=— T _1_ Q0 =T (0 ¥py,0 +
+ 5 (90,00 Qo...Lv

0t

0%
01 o Taga t

0,0 |*,0 |~ Yur0|90.090,1| 30,1 +§ +§ ft, x)

o1 Q10 = r o %410+
+Fa So.o. 96,410 Qa.l_v

— 0

. o T %» +

o
o-1 ..TQ» lTnm M -+

4,000 [+,0 941,0|90,0 |90,41]90,-1| §-10 + a.e ={( x)

PR RV R RV 41,0 =

il = fu (et 5y 0) +Fa X
X {gp,0» qo,++1>
90,—1° Ql_.cv

a3 02
&N +a S+

o~ +ay w5 m +:4 +

20|10 00|10 | |%en0)%0.0 |%01 90| 900|920 |4 0, 2 4 ag=fa, x)

0,41 Tt = h Q.T_.c. \«.Trov +
+ F2 (40,00 Q0,410

90,—17 941,00 92,0
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[T podorscenue mafin. 7

[Mocrenenuoe ycaoxuenune

HabnoHb Fabauum  Rauibix MOJENH H anajora

0
99 4o 9 g gy =

§+1,0190,-1 =it
. pro="h{ 0 %0 +
+fs Ec_l_v

.s\_Q .

0% %
o T e

1,2

g QQ
941,0190,-119-1,2 tay 5 +a +

- +§QH\:‘ x)
+,0 =

Qp0=h 0 %0 +
+ i So..l_. Gp,—2)

03q 03¢
5 T g

0% 0%
= I

-1,-2 -

941,0190,-1]9-1,-2|9-2-3 +a, +a, ——

+agg=1[(, %)

9410~ f1 Q.T_ 00 X1, o+

+f2 (90, —1> 9y, —2
le.lwv

\

Kaxk BumHO, napaMeTp nosis B AaHHOM (-il TOUKe 1015 CTABHTCA B HENOCDPEACTBEH-
HYIO 3aBHCHMOCTb OT 3HaueHHH noxasareneil, CHATHIX Ha G/MKaMHIINX TOYK3X C pas-
JIMUHEIMH 3aNa3fblBaHHSIMH BO BPEMEHH

Bmopas nocmanoexa: (11-2) Modeauposanue no mampuye €8xo00 — 6bix00», uc-
noabayroujee ungdopmayo o 803myuenusx. Bo BTOpoA NoCTaHOBKE AJsA i-H TOYKH ypas-
HeHHs NPOTHO33 MMEIOT CJEAYIOWME BUIL:

p
Ty = X Bsy ) .9
Sl . .
rae ¢ — :uvmzmanz nons; AS — pexTop BO3MylleRHT; -
S S S
_y.:s. :.....:. ey ?:.I.c. e »SZV. ?il:. eoes Aynbi

um\ — oneparop MOJHHOMHAJABHBIX OQYHKUHMH; p — KOJHYECTBO HCTOYHHKOB BO3MYy-
UleHHH.

-115-

Hanpuwmep, npun = 2, v = 2, p = 2 Gyaer
i 1 { 1 1
Qg = Bu iy Ay Moy A5 A8 Mgyl +
(2 (2 @ @ 3@ 4
+ Bar (A Ay Ay ﬁ?. Ay Ayl (4.5)

Tpemos nocmanoska (11-3): Modeauposanue, yuumosaruee ungopsayin 8 mou-
Kax uamepenus wu 0 sosmyuenunx B oGuteli (Tperbeil) noctanoBKe 3ajadi Matphua
«BXOJ — BLIXO/» PACLUKPsEICS BRejleHHeM B Hee HAPHALY C BO3MYLUIEHHSIMH JaHHBIX ~a-
MepoB B GJHXKAHLWIHX ToYyKax

B ofweit mocranoske aas i-if 10UKH ypdBHEHHE [POrHO32

m
Gign = X 99 (¢ + V Bsy (%) (4.6)
v. S=l1
,m&f -

B MaTpuue yyacTByioT Kak Bo3mylleiinst A, TaK H 11apameTpyl noas q.

«Pynxyua ucmoynuxa». Ins yuera sHelnHX BO3AeHCTBHII (MpHBeAEHHOTO BeTpa
W Teuen s, TeMnepalyphbl BJAaKHOCTH W APYrHX (QH3HUECKHX BEJAHUHH) B ypaBlieHHSt
(4.2), (4.4), (4.6) pexomennyeics no6abHTL B KayecTBe cJlaraeMoro npasolt yacty QyHK-
KO HCTOYINKA

Tpetbn 3apaua: MoaeanpoBanue nojeit NPU OAHOBPEMEHHOM HCIIONL3OBAHUH 1IPHH-
{UNOB «GAMNHETO W JAbHEr0 AcHCTBHA». JTa 3aaua HMEET 1PH MOCTAHOBKH:

I Mogemtpoaune, Hcnoabsywlee npuuuun «GIHKHEro JEHCTBHS It MATPHUY
«BXOJ — BbLIXO», YUHTBHIBAIOULYIO HU(OPMAILIO B TOYKAX H3Mepenst (1MOCTAHOBKA
[H-1). B 3rol nocranoske nenoanayeics coueranue nocianosok 1-1 w 111

2. Mogenuposaune, HCHOMbL3YIOUEE NPUHLHT «BauKHero feflcTBUSY H MAaTpHLY
«BXOJ, — BBLIXOA», YUUTHLIBAIOWYIO Hu(opMaLHIO O BOIMYlUeHUsX (Bropas MOCTaHOBKA
[11-2), 4to siBasierct KoMGuuauuedl nocranosox I-1 u 11-2.

3. Moaenunposanute, HCHOAL3YyOUiee AIPHHIAN «OJIKHEro AefCIBHA» H PACLIKPeH-
HYIO MaTPHILY «BXOA — BbIXOA», YYMTLIBAIOLLYIO KAK [aHNbie B TOYKAX H3MepenHs, Tak
H o BoaMyulennsx (nocranoska 111-3), B srtoil mocrtanoBke Hcnonpsyercs coueraHHe
NMOAXOAOB K pewennio nociauosok I-1 u 11-3.

. 2 MMPOTPAMMA MIYA
C NEPEOBO3HAYEHMEM NEPEMEHHbLIX
. AN MORENUPOBAHMA AUHAMHUUHECKKUX MPOLECCOB

Mpeanasnavena A3 MOCTPOEHHN MaTeMalHYeCKHX Mojesell MPOCTPaHCTBEHHO-
BPEMEIHbIX [TPOLECCOB B BHAE KOHEUHO-PA3IOCTHLIX yPaBHEIHH C yueToM 3anasjbiBalo-
WHX apryMedToB No pe3yabTaraM uaryphuix nabuonenuii (nporp 47).

SIaptk nporpammuposannst AJITOJI, IBM BICM-6

Henonssyempie noanporpammnl. FORM, GAUSS, MAX, NORM, PAH)K, NM,
Ol1, SUM

Meton. Heobxoaumo naiity oany H3 sasucumocrefl ((4.1), (4.2), (4.4),
BLiXOAHOIT BeJHUHIDBI OT BXOXHLIX apryMEHTOB B Bii[le KOHEUHO-PA3HOCTHLIX YPaBHEeHHH,
Npi 3TOM HCMOAB3YeTcs ofiH 13 wabnonos (cM Ta6n 7). C noMoibio nepeobosHaveHns
IepeMelHbIX HesqHieliHoe 8 o6leM cayuae OITHCAHHe NPHBOAMTCA K JIHHEHHOMY BHAY
H B lanbHeillleM Ha KaX/IOM pRle CelleKUHH HCNoJb3yeTcs TONbKO JauHediHan Ga3oBas
¢yuxuns (aHHeliHoe yacTHoe omcanie). Hanprmep,” IpOLECC ONMHCHIBACTCH MOJHILM
TGJAKHOMOM BTOPOro nopsjaka BHAa

Q1,0 = %G00+ 910 + B39 _s0 + 40,09—1,0 + 300,09 —2,0 +
: 2
+ a_1.d—g0F @900+ g’ o+ Ay
TepeoGosuauan nepemennnie g4 0==¢, Go9=Wq, §_j0=Wp 9. 50=Ws, . 1«0

e s .wm..m.c = Wy, noayunm
g=a\W,+ aW, +aWs+ -+ + a,W,.
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. Ha kamuoM pfjle celeKUHH HCNOMNB3YETCH 4acTHOE OMHCcaHHe BHAA
q="b,+ oW, - 6,W,.

3asaua onpejiesienist MOACAR ONTHMAAbHOH CAOKHOCTH B BHJAEC KOICYHO-DAa3HOCT-
HOro ypasHeHHsl pa3bupaercsl Ha ABa tana. Ha nepsoM 3Tane cHuTesHpylorca H oT6H-
paiorcs Mo KOMOWHHpOBaHHOMY kpHiepHio (2.24) KoHeuHO-Pa3HOCTHbIE YDaBHEHHS.
[Tpu 3tom Best BeIGOpKa pas6uBaercs na wacru: A u B, copepkamwme no 40% Bscex To-
yeK, HCMO/IB3YIOT MPH CHHTe3e Moaeseil 110 Kputepuio necMeuteiiiocti, a C (20% seex
TOueK, YUacCTBYIOIIHX TIPH CHHTe3e) — ISl OnpefeseHHst CPeSHeKBaApaTHUeCKOH owiG-
KH AJsl oT6opa caMblX YCTOMUMBLIX MOjejeil.

Koapduunents! nyuix Mojedeit, oToGpaHHbIX 110 KpHTepHio K3, nepecynThiBatoTCs
3aTeM no Bceit Bmibopxe. Ha Bropom stane n3 F sayywux Mojesed, NoaydyeHHBIX Ha
MepBOM 3Tane, OKOHYATeJNbHO OTOHpaeTcs OfHA HJIH HEeCKOJhKO CaMBIX YCTOHYHBBIX
MoJlesielt 10 KOMOHHHPOBAHHOMY KPHTEPHIO.

Onncanue napamerpoB. Beodumowe: -

M — uHCI0 BLIXOAHBIX BEJHUHH, A5t KOTOPBIX CHHTE3HDYIOTCH MOAGNH;
[T — yucao touexk B nociegosatensHoct A u B (0,6 obmiero uucna
rouex Bbi6opKH A -4~ B 4~ C, uro coorsercrayer A = B =
= 40%, C = 20%);
PM — MmaxcumanbHOe 4HC/IO PALOB CeeKiuHH;
DTAY — uucio 3ana3asiBalolluX apryMeHros;
[7 — uncno CTPOK MOJAS HCXOAHBIX LAHHBIX;
18 — uncsto cTonbuUoB NOJAS HCXOAHBIX AAHHBIX;
[0 — HoMep 3K3aMeHaLHOWHOH CTPOKH, HCNOJb3YeMOH IJIst IPOBEpKA
L mogean. Ilpi nposepke no Bcem cTpokam moas [0 = 0,
NI — uncsao Touek (pOrHO32 HAW IKCTPANONALUHH, HA KOTODBIX
nposepsercs yCTOHYHBOCTL MOJeJeH;
FF — uncaio  nywwmx  Mogeneft, orGupaeMblx aJsi npoBepKH 0O
MHTErpaiibHOMY KPHTEpHIO;
YO — cBobGona suibopa mo pagam. Kosanuecrso uncen pasuo PMH-1;
DX[1 : 17, 1 : I8] — maccus MCXONHBIX AAHHBIX.
Bowucasemoie:
M1 — upcano cTpoK MaccHBAa  apryMeHTOB Nocse  HeslHHeHHBIX
npeoOpa3soBanuii; )
NI —uyuciao cTon610B MacCHBA apryMEHTOB NoOCJAe HeJHHeHHBIX
npeo6GpazoBanuii, B Bubopke A -4 B -~ C;
DDX [1: 17, 1 : I8] — Bcnomoratennublit  MaccuB, HCHOAb3yeMblii B fpoueaype
MOLWAaroBoro HHTErpHPOBaHHS;
Yt : M, 1: NI] — mMaccuB BbIXOAHOI BeJHYUHBI;
X {1 :MI, I: NI] — maccuB npeopasoBaHHbIX epPeMeHHbIX.

B cayyae GoablIOro KOMH4eCTBAa HCXOAHBIX HenpeoGpa3oBaHHBLIX (1eDEeMEHHbIX
He06XOAHMO BBECTH OITHCAHHE HCXORHBIX MaccHBoB B c1poKy 7 (Maccusst DDX u DX).
CootsetcrBento uaMennts nonnporpammsl FORM, a Takke napamerpm M1, NI.

! noAanPOrPAMMA NM

DopMHpOBaHHE MATPHLBl HOPMAJBHLIX YDPaBHEHHEl AAA Ka)KAOTO H3 YaCTHOTO
OMUCAHHS W3 3arOTOBJEHHBIX 3apaHee 3jeMeHTOB (cM nporp. 47).
O6pawernue NM (HM, XH, T)
Onucanue napamempos:
HM — marprua HOpMaJibHBIX ypaBHeHHIt 4acTHOH MogesH;
XH — MaTpHua 37eMeHTOB HOPMAaJIbHBIX YpaBHeHHH Bcex Mojedefl;
T — napamerp, kKoxupyouHi HOMep BHIGOPKH.
TpeGyemvie ynxyuu u noonpozpammer. Her,

' noOANPOrPAMMA OIl

dopmuposasne Touek obyvalouleii noc/jefoBaTeJqbHOCTH (cM. nporp. 47),
O6pauenue. OIT (NI1, NO).
Onucanue napamempos:
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. NII, NO — nomepa Touex npobepovtoft H ofyualoweii nocaenobaresibHocTeli co-
oTBercinento.
T peGyesvie pynryun 1 noonpozpasse:. Her.
Memod. I'lo 3apaniibiM HOMEpaM TOYEK NPOBEPOYHON MOC/eNOBATENbHOCTH (o) M-
pyloTcsl ToukH oGyuaioulefi 110cC/ae0BaTe/bHOCTH

MOAMPOTPAMMA FORM

dopmupoBanne Maipuupt aprymenics X H BEKTOPa BLIXOZOB Moaenell VY (cm
nporp. 47).

O6pawenue  FORM (V, X, TAY, DX, Ii, 12, 13).

Onucanue napamempos:

Y — BbIXOAHASI BeJHUMHA;

X — MaTpula npeoGpa3’oBaHHLIX BXONHBIX apryMEHTOB;

DX — MaTpHua HCXOANLIX BXOIHBIX apryMeHTOB;

I1, 12 — pasmepbl HCXOAHBIX MaTpHU;

13 — upentndukarop, 3analowliil 3K3aMeHaUHOHHYIO NOCJAEAOBATENbHOCTD,
TAY — uucno 3ana3guiBaloliiX apryMeHToB,

Tpebyemvie gynxyuu u nodnpoepammoer Her,

Hpumewanus: 1 B nopgnporpaMme npeiycMOTpeHbl HeslHHelHble npeoGpa3oBanus
Hal HCXOAHLIMH TepeMeHHbIMH

2. Mopnporpamma FORM cocraBisieTcss noab30BarteneM [as hOHRKPETHOrO
wabnoHa.

[IPOCPAMMA 47
? ALGOL? s FORM, GAUSS ,MAL, MCRM , PALE, SUM,

* BEGTN’ * INTEGER’H, M,M1, I, PM,H1, 1,4, K, S, PR, M. , "REAL? XS, XH.
READCM, 11, PH). , "PRINT?* * (101 TP KAPTA=, 3T4,// )7 )M, I, PM. ,

' BEGIN’ * TNTEGER? * ARRAY ? YOL/02 PM/). , * TNTEGER’ 17,18, 140, DTAY,
FF, Ifl, Y, P1, Bd, P2, 11Dk, HCDCD, ET, GG. , READX UTAY, 17,18, 110, FF). ,
M1 2= (DTAY*#*2+9% NTAY+18)/2, ;L 12 =(18-1TAY -1 % (I7-2).,

*BRGIN' * INTBGER’ *ARRAY’ TAY(/1:M1/). , ? ARRAY *CML(/1%FF, 125/,
DDX, DX(/1217,1:18/), x(/L ML, 1:1i1/), Y (/1M 1201/, Ba /1M1 /)
*REAL’Ol, T, TX,¥B,C,C1,C2,¥M, All, 01l ,READCHO, DXD. ,

FORM(Y, X, DTAY, DX, 17,18,110,1).,* BEGIN’ . :
11. ARRAY?AX(/1:NM1/).,FOR’Je=1’ STEP* 1’ UNTIL’ M1’ DO?* BECTH’

12, ’FOR*I:=1’STEP’1’UNTIL’ H1’ DO’ AX(/1/):=ABSX{/J, T/ )., .
13, NORMCAX,N1,XS).,EKx(/J/):=XS.,? FOR? 1:=1’STEP’ 1°UNTIL > N1* DO’
14, X(/3,1/08=X/J,1/ /XS END? PEND’ ., "FOR? T3 =1’ STEP? 1 UNTIL N1
15, *p0°y{/1,1/3:=x(/1,1/0/8x(/1/)., Bz =UCL /O/ )., * FOR? T5=1"STEP 4
16. PUNTIL’ PM’ DO’ ? IF? B’ LT HOC/1/)° THEN? BM:=40(/1/).,

17.  ?BEGIN’’ ARRAY’ K01, 102, K03, K04 (/1:3/),CM(/1: B/ ), H1 , HM2,
18, IM3(/1:3,1:4/),0M /1210, 122/, XX, ¥y (/1: BM, 12H1/),

19. 10a(/1:34,1:3,1:P1/),CT, CTPO(/OM1/).,? INTEGER? *ARRAY?

20, NE(/1:BM,1:3,1:PM/),NC/1 /), nC /1 2% -1/ ), i, :
21, (/10,008,002 (/L -1/ ), up(/LiML/ D,
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22.
23.
24,
25,
26,
27.
28.
29.

0.
.

2.
33.

41,
42,
43,
44,
45,
46,
47,
48,
49,
50,
51,
- 52,
53.
Sk,
5.

&.
1.

* PROCEDURE?NMCLM, X1, TD. , *THTECER T+ , *ARRAY * X1I, IM. , > BEGTH®

2 INTEGER?S, R., S1=2.,Re=J. , B IM(/S, 1/ ):=M /1, 5/ )=
XBU/R,1,T/) ., HMU/S, S/ s =kH/R, 2,1/ )e y IM(/S, 4/ 022X HC/R, 3,T/ D s
5:=5+1,,R%=1.,” IF’ S*EQ’ 3’ THEN’ *GOTO’B’END’ . , ;

» PROCEDURE? OCKIT, MOD. , > INTEGER * * ARRAY * NI, 0. , * BEGIN?
*INTEGER’1,J,%.,2:=0,,I¢=1, ,NN: > FUR?J t=17 STEP? 1 UNTIL’ I DQ?
TP T B0 NIC/J/ ) THEN? ? GOTO MM, , 28 =2+1. ,NOC/2/ )5 =T ., MbM:
Te=I+1,,"IF I LE*NL’ THEN’ * GOTO’NN’ EXD’ . ,
yri=1,,FQ:P2:=40C/0/).,P1:=40(/1/)., FOR? 1:=1"STEP’ 1’ UNTIL’ B4
DO’ * FOR’J $=1’ STEP’ 4 "UNTIL’ PM’ DO’KK(/1,1,J/):=0., 'PRINT®

*» (46HHOMEP YPABHEWAf=,12)’*,YP.,'IF*P2'EQ’P THEN’*BEGIN®
?*POR? 12=1* STEP’ 1’ UNTIL’ P? DO*ND(/1/):=P~1+1.,’ GOTO* WEI’ END’.,
* BEGTH? * ARRAY* D2(/12P/). , " FOR? J =1 * STEP* 1 UNTIL’P’DO* * BEGIN’
D2(/3/):=0.,* FOR® 13=1 STEP* 1’ UNTIL’N1’ DO* D2(/3/ )i=D2(/3/
XU3,1/ /¥R, 1/). , JR(/3/)e=AB 12(/J/)) EXD’ , , PAHR(D2,ND, P)
YEND?*. ,WET:’ FOR’ J3=1’ STEP?1*UNTIL’ P2* DO’ *FOR’ 1¢=1"STEP’{
*URTIL’ N1°DO* XX(/J, 1/ )2 =X(ND/P~J+1/),1/). =L, , DRI =2,
PAAS* BEGIN’ *ARRAY’D2(/1:N1/).,* INTEGER’ * ARRAY* NIK/13N1/).,

_*POR’I%=1’STEP’ 1’ UNTIL N1’ DO*’ BEGIN’ D2(/1/):=0., ' FOR! Ji=1

*STEP*1’UNTIL’ P2° D0’ 12 (/1/)2=1R(/1/ P XX {/J,1/)##2 ERD’ . ,PAHK
(p2,ND,N1)., *FOR* T2=1STEP’ 1’ UNTIL* 1’ DO’ * BEG IN'HIY (/1/)s=HD
(/1/)4 NI2(/1/) s IX/H1~1+1/) END’ . , OICKIIL , NO1 ), , OI(HII2,HO2)
'END’ . ,EP'2=0, , K20, ,* POR’ I$=1’STEP* 1’ UNTIL’ I’ DO’ * BEGIN"Hs=
RI4(/1/)e,* FOR* J3=1> STEP’ 1" URTIL I’ DO’ * IF* W’ BQ’ N2 (/J /)’ THER'
'BEGIN' K2=E+i. NII(/B/ )3, , *GOTO  RIEND’ . , KJ ¢ *END’ ., * TP PH
B0’ 4" THEN' * BEGIN' *ARRAY’AY(/1:N1/).,* FOR* 1¢=1° STEP 1" UNTIL’
HL*DO*AYC/1/)3=ABS Y(/¥R,1/)). MAX(AY ,H1,YM, 1) END’ o , * BEGIN’
*ARRAY* XH(/1:P2,123,1:3/)., "REAL’ H21,H22,Y3,¥22, ,Ri=1~1.,¥ 3
s=SUMCK, 4,1,84,Y(/YP, /)., Y225 =SQRT(SUMCE, 1,4,N1,Y (/YR K/ )n»
2)/H1)+,’ BEGIN' *ARRAY* 0OB(/4:R,122/)., FOR* Js=1" STEP’ 1 "URTIL'R
*D0? * BEGIN' 06\/J, 1/ )s=401 (/3 /). ,08(/J , 2/):=H02(/3/ ) END’ .,
*FOR’J =1’ STEP* 1° UNTIL’ P2° DO * BEGIN'XH(/J,1,3/)s=SUM(K, 1,1,
N1, XXC/T, B/ D)6, XH(/T, 2,3/ )2=SUMCK, 1,1,01,XX(/T, K/ Jne2),,
Xu(/J,3,3/):=S0MK, 1,1, ,N4,XX(/T . B/ ¥ (/YP,E/)).,"POR’ 11,2
*D0?* BRGIN? Xu(/J,4,1/):=SUM(K,1,1,R,XX(/T,06(/K,1/)/)).,
XH(/J»2,1/):=SUMCR, 1,1,R,XX(/3, OBC/K, 1/)/ We2), , XH(/T, 3,1/ )z
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69,
70.
n.
72.
73.
(LR
75.
76.
7.
78.
79.
80,
8i.
82.
83.
84,

sk, 1,1,R,Xx(/J, 05/K,1/)/ ¥ (/yp,08(/K, 1/)/)) ERD’ * EHD*
*END’ . ,XS:=XM:=0. ,’ FOR’ 13=1 STEP’ 1’ UNTIL’ R’ DO* * BEGIN’ XS =X+
YYRNO0L(/T/)/ e XM=Y /YR, N02(/1/ )/ ) B’ oyl =14,0 30, ,
reJe=J+i,,Is=1+1, 1. 0M1(/1,1/):=M2(/1,1/)s=R., W41 (/1,4/):=XS,,
e (/1,4/)i=xM4. , 21 =SWM(K, 1, 1,R, XX{/T, N0 (/K/)/ Yxx (/1,001
(/8D 1222 =5UCK, 1,1 ,R XX/ T, N2 /B )/ 2 XX/ T1,002(/K/)/))
(/2,37 )e=11(/3,2/ )e =124, , 1M2(/2, 3/ )s=HM2(/3,2/ ):=H22.,
HU(/1, 4/ )3=XM, , 1BICHML, XH, 1), ,NM(HDR, XH, 2), , * FOR’ K2=1,2,3° D0’
*FOR’ St=1,2,3,4’ DO’ WM3(/R,S/ s =1 (/K, S/ )+IM2(/K,S/). ,
cAUSS(bd , 3,K01, i), CAUSS(HM2, 3, K02, ). , GAUSSCIM3, 3, K03, ).,
Cl.=SUM(S, 1,3,N1, (K01 (/1/ -K02(/1/ Kot (/2/ K02(/2/ ) )*
XX{/T,8/ P (R01L(/3/)-K02(/3/ I PxX(/1,8/ ) e»2)/N1. ,C2:=SUMCS, 1,
1,2¢1-N1, (Y (/¥ P, NINC/S/ )/ >K03(/1/ >R03(/2/ ) xx (/I NNNC/S/ )/ -
K03(/3/)XX(/1,NUIk/S/ )/ ) #2)/ (2111 ). ,C2=SQRT (C1+C2)/y 22,
NMCHM3, XH, 3). , IM3(/1,1/ )01 ., IM3(/1, 4/)2=Y 3. , BM3(/2,3/ ):=
HU(/3,2/ )5 =SUNCK, 1, 1,81, XXC/0, B/ WX/, 8/)). , CAUSSCEM3, 3,
KO4,H)s, * TP I*GT*P1* THEN® * GOTO' K. ,QU(/I/)s=C, , *FOR? K$=1,2,3
D0 K03 (/L K, PR/ )2 =KOU (/K ). ,CMUC/L, 1/)3C1 . , CU /L, 2/ )2=C2.
NK(/I,2,P51/)e=J . NK(/1,3,PHl/D2=1.,” IF" I*EQ ' P4’ THEN® P AHE(CM, NC,
P1).,ls=0*1. , *GOTO M, , &3 * IF?C*GT *CM(/HCC/P1/)/ ) THEN? * GOTO' I,
GCs=NC(/P1/). ,CMUL /GG, 1/ )s=C1/y228%2, ,QUM(/CG, 2/ Y3 =C2/Y22%%2, ,
CMMCC/P1/)/)s=C, " FOR K2=1,2, 3° DO KO3(/NCC/P1/), K, P/ )e=

Ko4 (/). NE(/NC(/P1/), 2,0/ )2 =3 . JNE(/NCC/P1/), 3,P/)2=1., PAHE
(CM,NC,P1)., " GOTO . 1S EI's=ET+1, , M T2=1+1,,” IF’ I’ LE* P2’ THEN’
*GOTO’ X, ,* IF* J* LT* P2~1" THEN’ " GOTO' ., *PRINT” > * (5X,6 HERR(R ,
6HGAUSS=,14)"" ,ET,,’ FOR’ S3=4’ STEP*1’UNTIL’P4* D0’ * BEGIN’ O:=0. ,
*FOR’J 2=1?STEP*1’UNTIL’ N1’ DO?* BEGIN’YB:=K03(/S, 1,PA/).,* FOR’
1,=2,3°D0°Y B=YB+K03(/S, 1, PR/ XX (/NK(/S,1,2/),J/ )., Ol =00
Cy(/¥P,J/ )=y B2’ END’ O3 =SCRTC Ol/N1)/YM. , " IF* S*BQ* 1* THEN®
TXs=TXs=0l., * IF* NC(/1/)’EQ*S? THEN® * BEGIN’ All; =O0lL, ,* IF* PA’ EQ’ 1
*THEN’* BEGIN’OJ: =00, ,PAs=1. ,NJ2=S’END’.,” IF* 01’ GE’ O *THEN’
?BEGIN’ 01 =0M. ,PAs=Pl. , NA:=S*END* *END’ ., * TF? OIP LY TJI’ THEN' T

+=0il. , *IF’0m* GT*TX’ THEN’TX=0M"END’ . , *PRINT* * * (3X, 4HP 2=, 12,
2%, 1THBEBPARO  OIBICAMIK=,12,/, 5X, L61II0KA3 CMEL| Jyull=,E]2.6,

X, SHXY U=, K12.6,/,5X, ATHOIMEKA AIMP JyYi=,2E12.6,3X, SHAY i,
E12.6)?,bd, b1, CUC/ANCC/1/2/ ), OMC/NCC/PL/)/ ), T, AT, TX. , IS TIIM
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94,

95.

96.

97.

98.

99.
100.
101,
102,
103,
104,
105,
106.
107,
108,
109,
110,
111,
112,
113.
114,
115.
116.
117,
118.
119,
120,

121,
122,
123.
124,
125,
126.
127,
iz28.
129,

$=2%[I¥. ,* FOR?J1=1* STEP* 1’ UNTIL?P1° DO’ FOR T¢=1" STEP? 1> UNTIL?
N1’ DO? P BRGIN?YY(/J,1/)s=K0a(/J, 1,P5/)., FOR? S:=2,3° DO’ YY(/J,
1/):=¥y /3, 1/ HXX(MKAAS, S, PR /), T/ *K03(/J, 8, bi1/) END? ., *FOR?
Je=1°STEP? 1’ UNTTL P17 DO’ * FOR? 12 =1’ STEP’ 1> UNTIL' N1 * DO’ XX(/J, 1/)
:=yy(/3,1/).,’ TP PiI?EQ’ 1’ THEN’ * BDGIN’ * FOR* T3 =1’ STEP’ 1’ UNTIL’
FIPDO’ *BROIN’ * IF T° LE*P1° THEN? * BRCTH CML(/I, 1/):=CM(ANCL/1/ /)
«sCML{/1,2/)s=PH. ,CMLL/T, 3/):=NC(/1/ )., FOR*J 2=1,2° DO’
CMIA/T,J+3/): =0 /NC(/1/),J/ ) BHD’ * ELSE’ CMIL /1, 1/):=1000
YEND’ *EHD’ ELSE’ *BRCIN’Ki=1.,BE: T:=1,,C:=CML{/1,1/).,
?FOR’J =2’ STEP? 4 *UNTIL’ FF?D0** T¥* CML(/J, 1/)? GT*C* THEN® * BEGIN’
C:=QML(/J,1/).,I2=J?BND’ ., * TF’ C’LE’ CM(/NC(/K/ )/ )’ THEN’ *GOTO?
FIN.,CML{/1,2/):=PH. ,CUIL/T, H\v"ne\._Sap\m\ )/ )esFOR?JI2=1,2
DO’CML(/T,J+3/)e=CUMACL/K/ ), 3/ )0 , CMLL /T, 3/)2=NC(/K/ D
Ke=K+1,,’ IF? K’ LE’ P4’ TUEN’ * GOTO? BE. , FIN: *END’ ., * TF*PI’EQ* PM
PTHEN’ *COTO’ I’ END’ . , Piis=Pfi+1, ,P25=P1, ,P1:=40(/PA/)., ' GOTO?
PH. ,J12* BEGIN? > INTEGER’ SS. , * INTEGER’ * ARRAY’ ST(/1210,1:2/).,
* ARRAY’ SE(/1210/).,585=0. , lIDM2 =I1TM~1, ,H11{s SS2=8S5+1, , HPPAL=CML
(/85,2/). ,NCDG3 1 =CMIL/SS,3/).,* FOR? 1:=1’ STEP* 1’ UNTTIL’ 10’ DO’
* BEGIN’ ST(/1,1/):=5T7(/1,2/):=0.,SK(/1/):=0’END’.,* PRINT* ** (2X,
6HMOAED, 13,2X, SHCPHA ,12,3X, SHIOMB. ,E11.5, 3, SHEECM=,E11.5,
3X, BHCKO=,E11.5, 21 ))**,55,CMIL/S8, 2/, CML(/SS, 1/, SORT(CMIC/SS,
4/)),SORT(CML(/SS,5/)). ,K3=0. , * FOR? T:=0’ STEP? 1’ UNTIL P’ DO’
C1P0(/1/):=CT(/1/):=0.,’ BEGIN’ *ARRAY’ A, AD(/1: IDM/). , * INTEGER?
* ARRAY? AN, AND/4 s TTDM/ )., "FOR? T2 =17 STEP’ 1 UNTIL’ [1DM’ DO’ * BEGTN’
A/1/):=AD/1/)2=0. (ARU/T/)s=ANI/T/ )s =0’ END’ . , ' FOR? T5=1,2, 3
?DO? * BEGIH’ AC/1/):=K03 (/NCDG3, T,PA/). , AN(/T/ ) =NR(/HCDG, T,
PH/ ) END’ ., IF? P’ EQ’ 1 THEN® *GOTO’ NN. , ADC/1/)e=A(/1/). ,MM2
me=1.,’FOR*I:=2° STEP* 4’ UNTIL’ IIM’DO? * IF* AC/1/)'NE*O’ THEN’
*BEGIN® * IF? AN(/1/) EQ?O* THEN' ? BRCIN'Ws=I+1. , AD(/1/)s=A(/1/ ).,
AND(/IL/)2=0" END’ * ELSE** BEGIN® * FOR’ S¢=1,2,3* D0’ * BEGIN*AD(/l+
S/)s=A(/1/ PR0C/AR(/1/ ), S, =1/ e  ANDX/I+S/ )2 =NE(/AN(/1/), S,
PA-1/)'END’ . ,WIS=0+3° END’ *END? ., "FOR® T2=2° STEP’ 1’ UNTIL IIIM’ DO*
' BEGIN’A(/1/):=AD(/1/)., AN(/1/):=ANIK/1/) END" o , PAAS=Pfi~1.,
TP PA’ CT* 4 THEN? * GOTO’MM. , N2 * FOR* T2=1’ STEP® 1’ UNTIL’ IITM* DO?
*BEGTN’ S =AN(/1/).,CT(/S/ ):=CT(/S/ PA(/1/) END’ ., "FOR* I8=1
YSTEP’ {*URTIL’ P DO CTPOU/ND(/P~1+1/)/):=CT(/1/)’ END’ . ,CTP®
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0/ )s=CT(/0/ WEX(/YP/ ), A2=S =0, , "PRINT? * * (1 3HRO3QOMUMEHTH=,
/y20R12,5)’* ,CTP0(/0/).,  FOR’ J$=1* STEP’ 4’ UNTTL’ K4 +PXN* DO’ * FOR?
14=0 STEP* 1 UNTIL' TAY(/J/)' DO?* BEGIN' St =S+, ,* IF*CTPO(/S/ ) NE?
O’THEN’* BEGIN'CTPO(/S/)s=CTPOL/S/ WHX(/TP/ Y/ KX(/T/ e  Ko=KHL,
ST(/E,1/)2=J.,S1{/K,2/):=1,,SK(/H/)s=CTPOC/S/ )., TP K*EQ’ 40
*THEN®* BEGIN’ *PRINT*** (10(6X, 3HNA=,13))** ,* FOR* Ki=1’ STEP’ 1
*UNT IL’10° DO’ ST(/E,1/ )., PRINT’ ** (10E12,5)"* ,SK., " FOR’ K:=1
*STEP’1’UNTIL? 10°D0*® BEGIN’ ST(/K,1/):=ST(/K, 2/ )s=SK{/K/):=0
*END? . ,K$=0" END’ "END’ *END’ . , * IF* K*NE’O THEN" * BEGIN’ * PRINT’
»»(40(6X, 3HKA=,13))* * , *FOR? K3 =4 * STEP* 1 UNTIL’ 10° DO*ST(/K, 1/ )
*PRINT’** (10E12.5)"? ,SK’ END’ . ,C2=0. ,J$0. , " FOR* 12 =1 STEP 4
*UNTIL’ I7° DO’ *FOR’J =1’ STEP? 1*UNTIL’ 18’ DO DDX(/1,J/ )e=
DX(/1,3/ e, FOR? 12=DTAV+2’ STEP? 1’ UNTIL’ 18=4 DO’ * BEGIN®
PPOR’ K3=2’ STEP’ 1’ UNTIL 17-1" 10* ? BECIN’ * FORM(Y, X,
DTAY,DDX, 17, 18,110,0)s , J ¢ =(K=2)# (18~DTAY -4 *I-DTAY-1.,Cii=
c120{/0/). ,"FOR’ S:=1’ STEP’ 1’ UNTIL’P*D0’C4 3=C4+CTPO(/S/ I+
X(/S,J/).,* TF* ABS(C1 )’ GT* 1000° THEN? * BEGIN’ C=10000. , *PRINT?
*? (5X,20HMOZEMD HEYCTOHWBAA)®? ., *GOTO’ N’ END’ o , IDX(/K,1/) 3=
C1’END’’END’ . ,C2=0, , ' FOR’ 13 =2’ STEP" 1’ UNTIL’ I7~1* D0? *FOR' J =
DTAY+2° STEP’ 1° UNTIL® 181" DO*C ¢ =C+(DDX(/1,J/ DX (/1,3 /I )*2,,
YPRINT®*’ (2X, 12HKOMEB. +INTEG. ,E14.5,/, 2, 6HINTBG=,E14.5)’*,
SORT(C/N1+QUIL/SS,1/),SORT(C/N1 )W
YPRINT?®** (5X ,25HPE3Y.ILTAT MHTETPHPOBAHHA)’?.,
*FOR’ T¢=t’STEP’ 1’ UNTIL’ I7° DO’ * PRINT’ * * (4X,15F8.4)**,
*POR* J3=1"STEP? 4 *UNTIL’ 18~1"D0? DDX(/1,J/ ),
JN2*PRINT’** (50(18-),/)?* ., IF’ SS* LY’ FF* THEN’ * GOTOHIL, ,
YPe=YyP+1.,* IF* YP’LE’ M’ THEN® * GOTO’ EQ’ END’ * END* *END? * END’ *EOP?
* PROCEDURE’ FORM(Y, X, TAY, DX, 14, 12,13,1IP).,
*ARRAY*Y,X,DX.,* INTEGER’ TAY, 11,12, 13,11P., " BEGIN’ * INTECER’
1,J,L,14,J1,J2,J3,J4,12,K.,* INTEGER’ * ARRAY* (/12 3,1:10/).,
K:=0,,’FOR’I$=2°STEP’ 1’ UNTIL* I1~1°D0? * BEGIN®’ IF* I°EQ’ 13 THER*
*GOTO’ I11. , " FOR? J =1 *STEP® 1° UNTIL® I>~TAY~1°D0* * BEGIN’
J1s=J+K.,¥(/1,J1/):DX(/1,J+TAY+1/),., " FOR’ Lt =1" STEP’ 1’ UNTIL’
TAY+1° D0 * BEGIN' X(/L,J1/ ) =DX(/1,J+TAY+1~1/ ) END’ . , 25 1.,
?FOR’ Lt=1,2° D0’ * BEGIN' J20==J24 ,X(/TAY+1+L,J1/ ) =Dx(/1+J2,
JYIAY/ ) END’ . ,J 3:=J 23 ~TAV+3, ,*FOR’ L4 =1’ STEP* 1° UNTIL’ J2° DO?
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166.
167,
168,
169.
170,
171,
172,
173,
174,
175,
176,
177,
178,
179,
160.
181,
182,
183,
164,
185,
186.
167,
188,
169,
190.
191,
192,
193,
194,
195,
196,
197,
198,
199,
200,
201,

*FOR’L4$=L’ STEP® 1°UNTIL' J2° DO’ * BEGIN' J33=J3+1, ,X(/J3,J1/ )=

X/L,J1/*X(/14,J1/) END’ *END? . , K =K+12-TAY-1, 1142 * END’ .,

?IP*[IP EO’0* THEN’ * GOTO’ M5, , *PRINT** * (/, 12HPACHUOPOBKA ,

AOHNEPBMEHHNX* /)", ,J42=1, , " FOR? 1, =17 STEP* 4" UNTIL? J2° DO’

*BEGIN' J4i=-J4, ,"PRINI’**(2X,12,3 = )**,1.,"IF T’ LE’TAY+1

*THEN’ *PRINT’ * * (1H+, 7X,3HX(0)’*., " IF’ I GT’ TAY+1 ' TH BN’ * PRINT*

** (1, TX,2HXC, T2, 3H,0))* * . J4, ,* T¥* T*LE* TAY+1 "THEN’ * PRINT’

?2(11+,10X,1H,,12,1H))* * , 4-T°END’ . , K$=0, ,L13=J2, , "FOR® I3=1

*STEP*1’UNTIL’ J2° DO’ * FOR’ Ls=1’ STEP’ 1*UNTIL’ J2* DO’ ! BEGIN' Ke=

R+, Lis=Li+1, ,T(/1, K/):=LL, , T (/2, K/ )s=1., T(/3,1/)s=L., " IP K

*EQ*10°THEN’ * BEGIN’ Ke=0, , "PRINT* " * (2X, 10(13,2H~X, 12,24 X,I2,

X207, T END’ *END’ ., " TF? K*RE’ O THEN? *PRINT” * *(2X,10(13, 2H-X, 12,

2H X,5,X))** T, "FOR* 12 =1’ STEP’ 1*UNTIL* J2° DO’ * PRINT® * * (AX,

10F10.4)"*,*FOR? J2=4’ STEP’ 1’ UNTIL’ (T2~TAV~1 }*(11~2)" DO?

X(/1,3/)s,"PRINT? ** (4X,10F10,4)** ,¥. M5 *END* *EQP’

* ROCEDURE’ N ORMCXN, X, P ). , ' ARRAY® XN., *INTRGER'N, , "REAL'P .,

? BEGIN® * INTEGER’ K. , "REAL’ XM, , MAXCXN, N, XM, K)oy P2=1ay  ~

NNSPS=P#10.,* IF*P*GT*XM* THEN’ *GOTO’ PP. , *GOTO’ NN, ,PP:Ps=P/10,,

YTF* PP LT’ XM> THEN? * GOTO’ M., * GOTO? PP , H3P 2 =P#10" ENI? *EOP*

*PROCEDURE’PAHECX,NP,N). ,"ARRAY? X. , * INTEGER® * ARRAY ' NP,

*INTEGER’N., * BEGIN' * ARRAY’ XD\/43N/D.

*INTBGER? ? ARRAY*ND(/4$N/). ,"REAL’ XM., * INTEGER' K, T,N4.,

*FOR? T3=1’ STEP* 4 UNTIL’N’ DO* * BECIN? XIX/1/):=X(/1/ ).

ND(/1/)3=1’ END’ o N1o=N. , MMSMAXUXD, N1, X4, KD

NP(/N4/)3=ND/K/ Do, FOR? T2=K+4* STEP? 1 UNTIL’ N1 DO*

* BEGIN' XD/ 1~1/):=XIX/1/ e JKD(/1-1/)s=HD{/1/ D END’ . ,NA SN 11,

*TF'H1’GE’ 2 THEN * GOTO’M.', NP{/1/):=ND(/1/)’ END’ *EOP’

* PROCEDURE? GAUSS(A, N, X,ERROR). ,

*VALUE’N, ,*ARRAY’ A, X.,* INTEGER’ . , "LABEL’ ERR(R. ,

* BEGIN’*REAL’T. ," INTECER’ 1,J,K,L,M, ,1¢ =0, ,COs Ls=L+1, ,

*FOR’ Ke=L*STEP?1° UNTIL’N’ D0’ * 1P’ ABS(A(/K,L/))’ GT*0,000000001

*THEN? *GOT0°C4. , "GOTO’ ERROR. ,C1$* IF? K=L’ THEN’ *GOT0°C2, ,

*POR’M2=L?STEP’ 1’ UNTIL N+1’ DO * BEGIN' T2=A(/L,N/ ).,

AL M) =AU/R M) . AK M/ )e=T°ERD’ .,

€22’ FOR’ Je=N+1’ STEP’ -1 "UNTIL’ L’ DO’

AL/ )e=A/L, 3/ )/A(/L, 1/ )., FOR T3=H+1’ STEP* 1 UNTIL' N’ DO?
-123 -

202, *BEGIN'T:=A(/I,1/).,’FOR’ Je=L+1’STER’ 1’ UNTIL’N+1’ DO*

203, A(/1,3/):=40/1,3/A(/L,J/ T END’ . ,* IF? LoNE'N 'THEN’

204, ?GOT0°CO.,”FOR’I$=N’STEP’~1’UNTIL'1’DO’ :
205. *BEGIN'X(/1/):=A(/I,N*1/).,’ FOR’ Ke=1~1’STEP’~1"UNTIL’ 1° DO
206, A(/HN+/De=A(/H, N4/ >AC/K, 1/ X (/1/ ) END' 'END’ *EOP’

3. NPOTPAMMA MAEHTUMHUKALMHA NMHHAMMUMKHK NONEA CNOXKHbIX
OBbLEKTOB HA OCHOBE KOHEYHO-PABHOCTHOHW ANNPOKCUMAUMM

Mporpamma (nporp. 48) npeana3snauena Ans HAeHTHHKaWIK TPeXMepHoil obaacTr
(noJist) no paunbiM Harypubix uabmopenun (32].

Slabik nporpammuposanus AJIFOJI, 9BM BICM-6.

Hcnonbayempie dynkuuu n nognporpammut. COMBI (eMm. ra. 3)

Metox. B ocHOBY HaeHTH(DHKAIHH JUHAMUKH ITOJOMXKEHNH! TPHHLKIE 3BPHCTHYECKOH
CaMOOpraHu3aUnK U ypaBHenHe GalaHCa Mace MO MHHEpPaIH3aUnH:

3 3
oM oM a oM ,
a2 Ve = 2 o ?p ax, V+Es_ #.7)

=] a=l

e x= {xgp@=1,2,3}; P (x) — nonMHOM He BblLE BTOPOIl CTENEHH (OCTATOK) BHAA
= 2 2
P (x) = ao+ a,x; + apxy -+ agxg + agx) + g% +

2

4 QeX3 - Grx; Xy - QX ) Xg + GgXyXg. (4.8)

Iporpamma aBTOMaTHYeCcKH cocTap/sier HeoGXOXHMble Pa3HOCTH N0 abJony
(4.9). Jluuetinoe nuddepenunanpuoe ypapHeHue B YaCTHLIX TPOH3BOLHMIX (4.7) annpox-
CHMHpYeTCA anre6paHyecKHM KOHEYHO-DPA3HOCTHBIM ypapBHeHHeM H3 Tpebosanusa nep-
BOro NOPAAKA annpoKCHMalllH 110 T (BpeMelin) H BToporo nopsaka no k. Takum o6pa-
30M, TOUYNOCTb ANMPOKCHMALKH TOAYYEHHOr0 KOHEYHO-PA3HOCTHOIO YPaBHEHHf HMeeT
nopsnox 0 (t, :_w + :W + rwf rie hy, hy, hy — 1Wary nNo COOTBETCTBYIOWIMM KOOPA¥HA=
TaM. AnnpokcuMauus auseiinoro guddepeHUHaNnsHOTO YpaBHEHHS B YaCTHBIX [1POW3-

BOAHBIX (4.7) COOTBETCIBYIOUUM KOHEYHO-PA3HOCTHBIM YDABHEHHEM Ha PaBHOMEpHOH
CeTKe HMeeT BHA

Mt — M, iy My i e— M1 +
T k 2h
+v, M g1 M\N\sn.\l_.» v, M, | h mw M, e _
k(Mo awm:.» M) o (Mt sw&n_.k + ss._..& +
4K, §§+§MW?L§§ + P ) (4.9)

t=av;, xx=1th; y;j=jh z==~kh xl=x xX2=y x3=z2,
rae Vi, V;, V, — Komnouentit cxopocts; Ky, Ky, Kz — kosdduunentn audpysnu;
P (x) — ocTaToK, BbipaeHHblit B BHJe QYHKUHH KOOPAHHAT.

OnpeneasieTcs onTHManbRast CTpYKTypa ocratka. Hanpnmep, ecaw P (x) npea-
cTaBJasieT co6oli MoJHHOM NepBoli creneHH, To ypaBHelne (4.9) MOXHO NPHBECTH K CJe-
AyloleMy BHAY:

ay+ Vaay -+ Vya, - Vaay = Kyag + Kyag + K0, -+ bgx 4 byy -+ 6502,  (4.10)
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rae aj, @y, ..., G; — HEKOTOPLIE UHCAA; X, Y, Z — KOOPAHHATH NaHHOH TOUKH moas,
Vi, Vy, Vo, Ky Ky, Kiy by — byy — OueHHBaeMbie apaMeTpbl

[ocae dopmupoBailia MacchBa daHnbiX, COOTBercTByiowero Mogean (4 9), onpe-
NeJSETCS ¥ ONTUMU3MPYEICH CTPYKTypa Monenn (o6pautenne K noanporpamme COMBI).

Onucanne napameTpoB: DonbIMHCIBO NapaMeTpPOB HMEKOT TOT XK€ CMbICI, YTO
u B nporp 31 Beeneun Takxe uosble:

HI1, H2, H3 — Beauunuwl waros no KoopaHHdaram x, ¢, 2,
T — Benuyuna wara no spemenn;
L1 — npusnak BuiGopa CJAOXKHOCTH noduHoMa P (x) (auneiinwiii
npr L1 = 0 u senuueiiunii — upu L1 = 1),
X[1:M,1:L+4 LI] — Maccus nexopnnx pannbix (L1 nepeonpenennercs B npouecce
paborsi  anropuTMa),
X1, X2, X3 [l : M] — Bcnomoratensible  MacCHBB A5t GOPMHPOBaLiHA KOHEUHLIX
pasiocten

MocaegoBatenbHocTs paborsl nporpammbl. [Iporpamma npeactasasieT co6oil  Bu-
JIOH3MeHEHHYI0 noanporpaMMmy-oGpaitenie K kKoMGuHaTopHOH tuporpammve COMB]
(cM 1. 3)

[Ipn BBONE HanHbIX caenyer HMETb B BHRY, YTO NPH HAEHTH(QHKAUMH OZHOMEPHOTrO
npouecca neo6xopumo 3apasare HI > 0, H2 = H3 = 0, asymepuoro — HIl > 0,
H2 > 0 u H3 = 0 TIlocne BBoAa BbluMCJASETCS YHCIO apryMeHTOB MOJENH B Ciyuae
JHHefiHoro ocratka L u uncso Heanneiinbix uaenos LI (ctpoku 4,5) Ocratok L pasen
YHCAY TOYEK, HeOGXOAHMbLIX /5 BLIYUCAEHHS BTOPOH NMPOH3BOAHOI, IJTIOC YHCIO KOOP-
JHHAT MPOCTPaHCTBA

Crpoxn 7—20 (nporp 48) coorserctByio1 cTpokam 3—16 (nporp 31)

BBoa ucxoausix aanubix (C1poku 22, 23) BLINONHSETCH TaK H3MePEHHS B AAHHOMH
TOYKE NPOCTPAHCTBA J151 BCEX TOYEK BPEMCHH, 321CM TO JKe JNs PsiAOM JeXawuX Touek
NPOCTPAHCTBA B [IOJOXKHTEJLHOM H OTPHUAT€bHOM HaAlPaBACHHH NO KaXJ0H KOOpJH-
Hate, a B KOHLle — CaMH KOOPAHHATbl 3THX TOUEK

Beanusnpl pasHocTell  paHHLIX, COOTBEICTBYIOMMX HeNHHEHOMY OCTaTKYy, Bbl-
yicasior B crpokax 25-—38 [locne gopmupoBanins 1akuM 06pa3oM MaccliBa apryMed-
TOB X BBINOJIHSIETCS CUHTHIBaHHE BbLIXOAHOH BeJaHuUMHBLI ¥ N o6palleHHe K nporpamme
COMBI aas onTHMH3auHH CTPYKTYPLI KOHEUHO-PA3ROCTHON MOACAH RMHAMHKH Tpex-
MEpHOro noas

BuiBoa Ha mewath, Ha neuatb BbIBOASITCA Ha3Banue anropHTMa (CTpoKa 7), Ko-
JIMYECTBO apryMeHTOB (CTPOKa 8); XapaKTepPHCTHKH peXHMa HAeHTHGUKAUMH (CTPOKH
920}, nomep MogeH, 3HavenHe ee KO3G(HUUMEHTOB, 4 TAKXKe COOTBCTCTBYIOIHE 3HAYe-
HHUST KpUTepHeB (CTpokH 42—45),

1, 2ALGOL JCOMBI., UPOTPAMMA 48

2. BEGIN’? INTIGER’ CT,L,M,Mii, M3, CB, X1, CRT,PRY, 1M, F, I,J,1, M0, B1,

3. H2,13,L1,T.,READCCT,M,MI,M0, CB KL, CRT,PRY,NM, it , 12, 13,11, ).,

4. MOM=M-MOMD., Ti=Li.,Li=4.), > IF?12° GT20° THEN? * BRGTH? L1 3 =T*

5., (0-1).,L:=T°LND’., > IF*H3"CT’0° THEN? BICTN Lis=T*(1~1).,L:=10

6. END’.,Ni=1.,'FOR®Ji=1’STRP' L’ UNTIL I+L1’ DO’k =k *(CT+J)/J. ,

¥, ?PRINT’?? (/13X15HAJITOPUTM COMBI/12X10C1Hi=)7(1li*))’?,,* PRINT?

8, ??(//5X23uUiCI0 APTYMENTOB L+L1=,13)°7,L+Li.,? PRINT?*? (5%

9, A7HMAKC.CTEIEhb CT=,12)°?,CT.,’ PRINT’? ?(SX15HBCEIO TOYEK M=,I4/
10,  S5X41HPABAEJIELHE. 51300, 13, 5X 3= , 3. 5X 2HMa=, 13)"? M, MO, ML kD, 5
41. PRIND’?? (/SXOUKPUTERMA. /4X11(41-))7?,, * IF? CRT=0° THEN?

42, PRINT??? (ATX12HPETY IPHOCTD )’ ? ., * TF CRI=1’ THEN’ * FRINT®
43, ! (4TX13LHECMELELIOCTD)’ *, , * IF? CRI7GT* 1° THEN’ * BEGIN’ * IRINT’
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14,
15,
16.
17.
i8.
19,
20,
1.
22,
23,
24,
25,
26,
27,
28,
29,

2.
3.

32.
33.
34,
35,
36,
ar.
38,
39.
40,
n,
42,
43,
44,
15,
46.

** (47X 15 HKOMBUEMPOBAILbE)? ? o, > TF? CRI=2° THEN® * PRINT*** (20X
1418 HEQL. +CK0))? * ELSE? ? PRINT? ? * (201 8lICHEQU, +0IL IIA 3K3.))*?
*LHD’., TRINT??? (/5{19NCBOGOIA RUBOPA CB=,13)’?,CB.,’PRINT’
2 ( /SXSHIBPEBOP.)’ ., * IF? KIFO® TUEN?’ PRINT? * * (4 SX6HII OBl ) * .
*TF KIFL? TREN? ? PRINT? ? * (45K14HCO CBOB. WIEHOM)?*, ,* IF? KIF2
*THEN’ ? PRINT?* ? (45X14HGE3 CBOB. UMEHA)® *.,° IF? PRY=0* THEN’
PPRINT? ?? (/5X26HAMIPOKCHMALML ME BelBOJMTCH)?*.,” BEGIN’ ’ ARRAY®
X(/1M,1:1+L1/),y (/1:M/), PS(/1:H,1:CB/), 0S(/1:CB/), X1,X2,
X3(/1M/ )y *FOR? 18=17 STEP? 1’ UNTIL’M’ DO’ * FOR’ J 2=1" STEP’ 1
?UNTIL’L? DO’READ X(/1,J/)).,’ PRINT*?? (/SX1OHAPT'YMEHTL.. )’ * .
*FOR? J2=1’ STEP® 1’ UNTIL’ L° DO * PRINT* > (A0E12,3)*?,* FOR’ I¢=
?STEP? 1P UNTIL M2 DO X(/1,J/). , FOR? T2 =1’ STEP? 4” UNTIL M’ DO?
*BEGIN? TF? 14’ GT* 0’ THEN’ * BEG IN® X1 (/1/):=X{/1,1/).,X2(/1/ )s=w
X152/)4,X3(/1/2:=X/1,3/) ey X/ 152/ )e=C2/1/ F53/1/))/
(2*11).,X(/1,3/):=(x2(/1/ WX3(/1/ 22 X1 (/1/))/ (H1**2). ,* IF?
L1’ GT*0’ THEN’ X/ 1,L+1/)e=X(/ 1,4/ 2, ,%(/1,1/)2=x{/1,1/)/T
YEND? ., TF? 12 CT2 O THEN? ? BIG I X2(/1/ )2 =X(/1,5/). ,X3(/1/ )%=
X/1,6/)4,X/1,5/ ):=(k2(/1/)=%3(/1/))/(2 12).,X(/1,6/ )=
X2(/1/7+x3(/1/ 32231 (/1/))/Cli2%%2). , ' TF? L1 *GT?0? THEN" * BEGTN’
X(/1,1427 )e=x0/1, T/ % 2. X/ 1,143/ )= X{/1, 4/ 2 X(/1,T/ ) END’
END’ ., *TF’H3’GT? O’ THEN® ? BEGIN’ X2(/1/)2=X(/1,8/). ,X3(/1/ ):=
XU/1,9/2.,X(/1,8/):=(x2(/1/ »%3(/1/))/(2*13). ,X(/1,9/ )=
(/1% 43(/1/)=2#X1.(/1/))/Cti3%%2), ,* IF* L1*GT* O’ THEN’ * BEGIN’
X/1,L+4/):=X(/1,40/ %2, X {/1,L+5/)s=X(/1,4/ W X(/1,10/).,
X(/1,L+6/):=X/1,7/%X(/1,10/)’END* *END’ * ENI’ . , "FOR’ Ts=1
*STEP? 1 UNTIL’ 1M’ DO?? BEGIN? REAIXY Do, *PRINT? ? ? {/TXOHOY HKIMA A, /
(10E12.3))?,Y¥.,  FOR? J2=1"STEP* 1? UNTIL’M* DO’ Y(/J/ 2=y (/3 /)/T.,
*TF’NM’ GT? 4 THER? * PRINT? * * (/TX, 91y PABHENME, 13/7X,9(11~))**, 1.,
COMBICCT, L+L1, 4, M, M9,CB, CRT, KL,PRI,X,¥,PS, 0S).
*PRINT? ** (/131 MUY YUME MOJEM./12X16C4H ))*? . ,*FOR Fe=1"STEP’ 1
PUNTIL CB DO *PRINT?? * (/TX6HMOJEMD, 13, 5X1 TH3HAYEHME KPUTEPUA
E15.5/(10E12.5))"’,F, 08(/F/),* FOR* J+=1"STEP’ 1’ UNTIL’N’ DQ’
pS(/J,F/)? END’? END? ? END? * EOP?
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4. NPOrPAMMA UREHTHDOUKALKMU MHOTOMEPHbDIX
NONEN NO HEPErYNAPHOW CETKE

[NpenrnasnHauena ans MACHTHQMKAUWM AMHAMHYECKHX CHCIEM C paciipejeeHHbiMu
napaMeTpamH 1o HaGIOfeHHsAM, 3a]laHHBIM Ha HePeryJ spHoi 1o BpeMeHH H fpoCTpaH-
CTBY CeTKe, [pH NOMOUM MOAe]H B BHAE 1Wwa6ioHa ¢ 3anasibiBatiMaMH, JKHeliHOl mo
BXOASLHM B Hee koadduuHenTam (nporp 49)

Sl3bik nporpammuposaunnsn AJITOJI, 3BM BICM-6

Hcnonsayempte noganporpammut. COMBI

MeToa 3anuweM ypaBHenue nosst B KOHeuHO-pasnoctioii gopme:

QWIT_ _ Q» N M Qk _ Q ZA
I i 9 k—
== a, -} aU%, + B + cU;. @4
Lopr — . M_ Vo M v (p,,) M )
D= =
bm Q (- napamerp (t-1 KOMIOHEHTa) MHOTOMEDHOTO MOJs B R-i MOMERT BpPeMeHH

B j-i1 ao.:@ NPOCTPAHCTBA, Iy — k-si TOuKa Ha ocH BpeMeHH; N — KOJHYeCTBO mapamer-
POB, XapaKTepH3yIouX fnoJje, M — KOJHUeCTBO TOYEK B MPOCTPAHCTBE (HX KOOpAHM-
HATH NPEAIIOJIAralOTCs NOCTOSIHHBIMH BO BpeMeHH), ZA — KOJIHYCCTBO 3amasfbiBauuil;
g,y — IBKJIHIOBO DACCTOSHHE MEKLY G-i ¥ ;-8 TouKamu; @ — HeKoTopas QyHKUUSA

oT paccrosihua B mporpamme npunsito
p, ecan p==0;

eAEH_? ecan p = 0.

Vi3 ypaBnenus (4 11) BHIHO, YTO B PaBYio 9acTb Kaxaoro #3 N ypaBHeHH# cucre-
Mbt BXOnHT He Gonee, ueM | -4 N -4 1 -+ ZA uaeno Hunenn co sBroporo no (N - 1)-#
c xoweexzsm_:mz: a, ~ sHayeHua Kaxporo w3 N mapameTpoB 10/ B AaHHOH TOYKe
B AaHHBbIH MOMEHT BpeMenH (N 4+ 2)-ii unen c kosdduunentom B apnserca nekoropoil
KOHEUHO-Pa3HOCTION annpoKcuMmauHeil nepuoil npou3poanol no npocrpanctsy [lpu
OTCYTCTBHH PETYJASIPHOMN CETKH HEBO3MOMXHO BLIGHCJAHTL KOHEYHO-DA3HOCTHYIO anmpo-
KCHMAlHIO epBoil B BTOPOI NPOM3BOAHBIX NO KaXXAoMy H3 R Hanpasjeuuit npocrpas-
CTBa, N03TOMY NPOH3BEREHA HX 3aMEHa EIMHCTBEHHLIM HJIEHOM

- M

Ut — Uk
.M b4 (4.12)
= 90,)

KoTopblit npy R = | u @ (p) = p BrIpoXKJAaeTcsi B YCPEeAHEHHYIO N0 BCEM TOYKaM an-
IpOKCHMAaUHIO NepBOi NPOU3BOAHOM 10 IPOCTPaHCTBY B Aainoi Touke Yaennt ¢ (N -
-+ 3)-ro no (N lﬁ ZA + 2)-#i ¢ xosdbuunentamu C, npepcrapisiiorT coGoll 3Hayenus
JZAHHOTO napaMeTpa B NAaHHOH TOYKe NPOCTPAHCTBA, B3fThie C 3anasjblBalHAMH MO
BpPeMEeHH OT OXHOro TakTa 10 ZA TaktoB. Ha/nuuue 3THX uleHoB QH3HYECKH MOMKeT CO-
OTBETCTBOBAThL YBEJHUYEHHIO NOPALKA NPOM3BOAHON 1O BpPEMEHH COOTBETCTBYIOLLEro
ypAaBHEIHS CHCTeMbl
Takum o6pasom, ypaBhenne (4, _: N03BOJISIET, MHHYS 3Tan WHTEPNOASUHH pery-
JSAPHON CeTKH 110 HeperyJafpHbiM JaHHBIM, HENOCPEACTBEHIO HICHTHPHUHPOBATL JHHa-
MHUECKYIO CHCTeMy C pacnpeneieHHbiMd napamerpamy [lpu 3Tom yumTbiBaioTcs Bce
uileHb ypaBHeHns
Ouncanne napametpos. Beodumee:
N — KosanyecTBO napameTpoB moJs (pa3MepHOCTb MOJf);
M — xo/sHYecTBO TOUEK B NPOCTPAHCTBE;
TM — xosnnuecTBO TOYeK Ha OCH BpPeMeHH,
ZA — KoamuecTBO 3anasipiBanuii B ypasuenun (4 1),
yCTaHaBJaHBAEMOe [10Jb30BaTeNeM;
NU — 4HCa0 1He3aBHCHMBIX MapaMeTpos;
R — pasmepHocTs npoctpascTBa (HO He Pa3MepHOCTb noasl);
CB — Ko/HwecTBO NyYIIMX 1O KPHTEPHIO PEryJspPHOCTH Bbl-
. BOJAHMBLIX Ha 0euaTh ypaBHeHHH no kaxaomy u3 N
napamMeTpos:

~
———

-127 -

TM] — Maccus Touek Ba oCH BpeMeRH;

: M] — MaccuB KOOpAMHAT 10YEK B NPOCTPAHCTBE;

: N} — maccus 3navennii muoromeproro noas pasmepuocti N;
TU — ync/10 HUTEPBAJIOB YNPeKAeHHS IPH TPOTHO3e;

>0:“m
C:",ES,_LS.

PRY — napamerp BbiBoia Ha neuaib BLIUMCACHHLIX 8 y3Jax
- annpokcHMauun suavenuit (PRY == 0 — ne shBOAHTCH,
PRY = 1 — suiBoanics).

Bowrwcasemoe:  Tlapameipor X [1: M« (TM — ZA — 1), 1:1+ N ZA],
Yl :M*«(TM — ZA — )], PS[l - 24 N+ ZA, 1 .CBluOS (] : CB] copnanaior
C OHOHMEHHBIMH, onHCatnbIMi  noanporpamme COMBI (nporp. 31) (3.4), FO[1 : M] —
MacCHB NPOTHO30B 1O KaxkKaod u3 M Ttouex npoctpancisa. BuneuwainBaercs N X CB
pa3 — no kaxjoii u3 CB Monesneil n 1o xaxaomy u3 N napameipos noasi; MI1, M2 —
KOJIHYECTBO TOYEK NPOBEPOYHOI H IK3aMeHALUHONHON noc/eloBaTebHOCTell  COOTBET-
CTBEHHO,

IlocaepoBateastiocis padotm nporpammir. [locaenosaresnbilo danonnsioicsi ¢roiG-
ubl MaTpuubl X (cTpokn 22—32), Maccus Y 3anosnsiercsi 3nayennsaMH KoHeulo-pas-
HOCTHOIl annpoKcyMauli nepsot NPOM3BOAHOI 110 BpeMEHH JIaHHOIO HapaMeTpa 1o
B NaHHOM Toyke (cTpokH 33—35)

OGpawenne K nporpamme COMBI, B peaysnbiale npumenenns koTopoil naxoaarcs
CB nyuwnx ypasnesnit aas jannoro napamerpa (crpokn 36—37) [awn nonyuenus
CHCTEeMB! ypaBHeHHIT HCOOGXOANMLIC OepalHil aATOPHTMA BBIOJAHSOTCA B LiKjae N pa3
N0 YHCAY [1apaMerpoB noJsl.

Npumeuanns: 1. N -4 ZA <

2 OcoBentocThio NPOrpaMMbl BJISIETCA €e LieJleHanpaBieiHocTh Ha WAeHTH(H-
KalHIo Nofeil Mo Hepet yJAsipHLIM ceTKaM HCXOAHBIX NatiHblX PeryaspHas ceTka He fB-
JISIETCA YACTHLIM CAyuaeM M0 OTHOUICIHIO K ONHCAHHOMY CAYYalo HeperyJsipHoii ceTkil.

3. B npusegennoii nporpaMme Mexxay obyuaiouieil, npoBepouHOil 1 IK3aMeHaLHOH-
HOl nocaenoBaTebLHOCTSIMI cooTHoweiHe paBHo 6:3: 1 [lpn Heo6xoauMOCTH OHO
MOXeT ObiTb H3MEHeHO COOTBETCTBYIOLWIM HClpaBJeHHeM CTPOKH 7

4. B nporpamme npepycMorpesio @ (0) = 0, T. € BJAMSHHE TOUKH nois o6paTHO
NponopuHONA IO PaccTosuuio fo Hee Ecan xe n3 pHanuecknx coobpaxennil cienyer,
YTO MoJie HveeT APYroil 3akon pacnupesenetins @ (p), TO HEOGXOAHMO COOTBETCTBEHHO
H3MEHHTL CTPOKY 28.

5. Bce namenenns, aonycrumule B nognporpamme COMBI, ne napywaior paboty
nporpaMmol.

TIPOTPAMMA 49.
i. ’ALGOL’:COMBI.,
2, °’BEGIN’’ INTEGER’N,M,TM,ZA,R,T,I,J,K,G,%ar,M3,CB, PRY, NU., .
3. ’REAL’TU,S3.,READCH,M,T™, ZA, R, CB). , REAXTU). ,
4, BEGIN’’ARRAY’ UU/LITM,15M, 138/, AT(/13TM/), AC/1:R,130/),
5. PS(/1:(2++2A),1:CB/), 05(/13CB/), Fol/15M/),
6.  X(/1iMe(TH-ZA~1), 13 (LH+ZAY/ ), Y (/LoMe (TU-ZA-1)/). , PRY =0,
7. HU:=0.,MIIt=ENTIERC, 3%M# (TM~ZA~1) ). 13 2w (TM-ZA~1)=3*MI.,
8. READ(AT,AC,U).,’ PRINT’’’ (5X, 24 HKOIMYECTBO NAPAMETPOB,I3)’?,N.,
9, ?PRINT’??(5X,1BHTOYEK [IPOCTPAECTBA,I3)’?,M.,
10. ?PRINT’’’(5X, 16HKOYECTBO GNOEB, I3)’?, M.,
11, PRINT®?? (5X,18HUMCIO 3ANA3IbBAIMH,I3)’?,ZA.,
12. *PRINT’’?(5X,24HPA3MEPHOCTh NPOCTPAHCTBA,I3)?,R.,
13. ’PRINT’’’(5X14HCBOBOXA RMEOPA,I3)’’,CB.,
14, ?PRINT??* (SX4HCAOM)’?,,’PRINT **(12E10,4)* " FOR* T¢=1 STEP’ 1
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