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begin u:=5[7]; if i +1<Ch then v:=b[i+1];
if2Xnl=n—m-+2then beginif i — 1>0then x: = a[/ —1];
y:=alil; if i +1<h then z: —a[i+1] end else
begin x:=a[7]; if i +1<Ch then y:—a[i +1];
if /+2<Ch then z: —a[i+2] end end else
begin if / — 1> O then begin u: = b[i — 1]; y: — a[i — 1] end;
vi=>b[i]; zz=a[i]; if i— 2> 0 then x: — a[/ — 2] end;
c[f]: = ((4xXs1—2x D) X (if abs (m1—1)>nl1—1then 0 else u)
—(4Xs14-2X D) X (if abs (m1—+1)>>n1—1 then 0 else v)
—+(s1— D)X (if abs (m1—2) > nl —2 then 0 else x)
+(4Xnl—8—2XD)X(if abs (m1) >nl1-—2 then 0 else )
—(s1 4+ D)X (if abs (m1 -+ 2) > nl — 2 then 0 else z))/n1/4
end end; II: =c[1] end; L: end II;
Bo=M{s, I, fy myX T[], k,ot; —m'—1);
a(m’ (m—i)/?, (m—])/Q, C);
for #: =3 step 3 until n do c[#]: =c[{] X} end A;
al: =if m=—2 then 1 else alXa;
for s: =0, s+ 1 while true do begin
o:=if s=—=0 then 1 else 5Xe;
for s1: =0, s1 + 1 while true do begin
cl: =if s1=0 then 1 else ol xel;
da: = de: = di: = dQ: = dr: = de: = dp: = 0;
for g: = if m —2—m/2 then O else 1 step 2 until mdo

begin for j:—=—m step 2 until m do begin
for k:—=—s1 step 2 until s1 do begin
for I: = —s step 2 until s do begin

A(m, s, sl, q, j, k, L, ¢);
AO0: = Av: = Ap: =0;
begin integer p;
for p: =3 step 3 until n do begin
A0:— A0+ c[p] xvhe[p— 2x pelp— 1)
Avi=Av+c[p]Xc[p—2]xv 1 (c[p—2] — D) xptc[p—1];
Ap: = Ap ~+c[p]Xv 4 c[p—2]Xc[p—1]Xp 4 (c[p— 1]— 1) end end;
x:=(q+k)XL1+(+)XL—kxII1—IxII;
C: =cos (x); S:=sin (x); d:=(q+k) X nl4(j+1) X n;
b:=q+k=0Aj+[1=0;
da:—=da + (if b then 0 else al XXl X (j 4 1)} A0X C/d);
de: =de —+(if b then #XalXoXolXIXA0XS else
al XoXal X(I —(j+1) xXpl)x AOX C/d);
di: = di + (if b then # X al XX 51 X (A0X (I X p3 4+ k X p2) X S—
pad X (Av— Ap)x C) else
a1Xox a1 X (A0X(j Xp3-+gXp2) X C —pd X (Av— Ap) X S)/d);
dQ: =dQ+(if b then #XalXoXo1X(A0X(IXp6—4kXp5)X.S +
p7 X (Av— Ap)x C) else
13X a1 X (A0 X(j X pb + g X pS)X C +p7X (Av — Ap) X S)/d);
d’]‘t::d’)’t—l—(if b then tXalXSXGX01XAOXC/e else
al X sXoXsl X A0X S/e/d);
de:=d= + (if b then #XalX1X A0X C X (p0Xs/e —2Xm)Xs
else alXclX A0 X.5X(p0Xs/e—2xXm)Xs/d);
dp:=dp—+(if b then 0 else alXxoXolX(j-+ 1)} A0XS/d42)
end [ end & end j end g;
da: =dax ql; de: =dex q2; di =di: xq3; d2:=d2Xx q4;
dr:=dr X ¢2; de: = de X ¢6; dp:=dpX qT,;
0a: = 8a + da; de: = de + de; di: = di + di; 3Q: =8 4+ dQ;
om: = 0 + dr + d2 X ¢5; Oe: —=0c +de + d2X g5; Bp: =28p + dp;
b: = abs(da) + abs(de) + abs(di) -+ abs (d2) -+ abs (dr) + abs (dz) + abs (db) <3;
go to if s+s1—0 /A b then M else
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if s1=0 /\ b then M1 else
if b then M2 else M3;
'M3: end s1; M2: end s; M1: end m; M: end PERTURBATION

§ 3. Mogeas u pearbHBIE 00BEKTHI

DKCIEPUMEHTAAPHOE CDABHEHHE MOJEAU C HAGAIOZEHMAMH OTZEADHBIX DEAABHBIX OODEKTOB MOMKET
JaTh ONpPEeJEACHHYI0 WHPODPMAIMIO O CTEIEHH €€ IPUTOZHOCTH KaK JAs YKCTPANOAAUMHM ABHKEHHA
06bEKTOB HA MOMEHTBI, AexKalllue BHE MHTEPBaAa HMEIIUXCA HabA0JZeHuH, Tak U AAA NPEACTABACHUA
ABUKEHHS APYrUX MOZOGHBIX 06BEKTOB HO Opb6uTaM G6AMBKHX KA4CCOB.

Ha moaeau, NO-BUZUMOMY, MOHO NMPOCAEAUTb TOPasjzo GOAee TOHKHE ZETAAM dBOALMM ODGHT
HCKYCCTBEHHBIX CYIIECTBYIOUIMX WAM IPOEKTHPYEMBIX KOCMHUECKHX O6BEKTOB, He:xeAH Mpu rpybom
amaAMse, OCHOBAHHOM HA4 HECKOAbBKHX T'AABHBIX UAeHAX pasAozsenus (pasymeercs, IpH ZOCTAaTOYHOH
6AM30CTH YCAOBHH JBHKEHUS STHX OBBEKTOB K MOZEADHBIM).

B kauecrse mpo6HOro xamHs omucaHHO# Bemie MozeAru 6bin BaarT X cmyrauk HOnurepa. Taxoi
BHIGOP GbIA TPOJMKTOBAH WHTEDECHBHIMU C Hamlel TOUKH 3peHHs Napamerpamu op6uter X clyTHUKa:
GOABIIAS HAKAOHHOCTb OPGHTHI K MAockocTH skAunTHkE (6oree 28°) m 3HaUMTEAbHAs YZAASHHOCTD
cnytHuka ot FOnmrepa, BCAeZCTBUE UEro BAUSHME HEEHTPAABHOCTH NOAS TAFOTEHHS STOH IAAHETHI
CYIIECTBEHHO He CKashBAETCS Ha JABHKEHUM CIIyTHHKA.

Kpome Toro, y:e uMeAMCh CBeJeHHbIE B HODMaAbHbIE MECTa HAOGAACHHA M TEODHS ABUKCHHA
aroro cnyrtauka (Aemexosa, 1961), mocTpoennas Ha OCHOBaHMM aHAAMTHUECKOH TEOpPUH Aynn Aerone
(Delaunay, 1860, 1867). Ilocaegnee 06CTOSATEABCTBO JaBAAO BO3MOKHOCTD ONPEZEAUTDH, HACKOADKO
TOYHO MOAEAb IPEACTABASET JABUZKEHHE DpeaAbHOro o6bexTa, M CPaBHHTD ee C BBHIIIEYTOMAHY TOH
Teopuefi B OTHOLIEHHH TOYHOCTH.

Tlapamerpsr paccmarpusaemoit cucrems: FOmurep—X cmyraux—Connme:

p,=0.0036, 2=0.015, 1=27°, e=0.132, e; —0.048,

BIIOAHE COOTBETCTBYIOT YCAOBHSIM, CPOPMyAMPOBAaHHBIM BO BBEJEHHMH, IPUYEM HX BEAHTHHBI B HE-
CKOABKO pas MPEBOCXOJAT COOTBETCTBYIOIUME NapaMeTphl AAA Aynsr. 9To HO3BOASAO NPEANOAATATDH
HEKOTOPOE IPeUMyIeCTBO MOZeAu Hepes Teopuedr Aemexopofi, n60 GoaplIas B3aUMHAs HAKAOHHOCTD
opbur cnytauka u CoAnga 3aTpyJHAET MCIOABBOBAHHE PAJOB JenoHe, B KOTOpbIE BEAMUYHHA |—
‘:Sin? BXOJAUT KAk OJHMH M3 MaAbIX IIapaMeTpoB, IO KOTOPHIM NPOU3BOJUTCSA DPAa3AOA€HHE, TOrAa
kaK pasrozseHus Asxa, IOAOXKEHHBIE B OCHOBY MOJEAM, MPUTOZHBI IIPH AIOOBIX B3aUMHBIX HaKAOH-
HOCTAX Op6HuT.

AAs mnpoBejeHHs UYHUCAEHHBIX pACUYeTOB OBIAM IPHUHATHI CAEAYIOIIHE 3HAYEHHA MACC HOnurepa,

X cnyrtauka u Connga:
1

my=T1orzs ™m=0 m=L

B kauecTBe mcxogHo#i cucTembl sArementToB opburst X cmyrmuka FOnuTepa B3ATHI SAEMEHTEHI,
noAydennbie J\eMEXOBO# IyTeM yAydIIeHHs CHCTEMbI dAeMeHTOB Xeprera IO 13 HOpMaAbHBIM MECTaM,
oxparbiBaomiuM Hab6Awzenus ¢ 1938 mo 1942 r. (r. e. mpumepHO IIecTb 06OPOTOB cnyrauka). [lpu
aTOM 9AeMeHTHl ® u [V, GBIAM 3aMEHEHBI Ha

7::94—(1), e:MO—I——-Tt

{cm. B Taba. 1 cucremy 1).
. CooTBeTcTByIOIAs CHCTEMA 9AEMEHTOB COAHEYHOH Op6MTHI:

ay=5.202561 a.xe,;
e, — 0.048398,
i, =1°30614,
Q,=99%92939, § OxAunTHKa U PaBHOAEHCTBUE 1950.0
m, = 193250162, ;
e, — 149220254,
Gbira BHIMHCAEHA 10 dAemenTam opburm HOmurepa, mpusejemHbiM B Toll e paGoTe AemexoBod.
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Hakonen, 6bir0 morozxeHo

G —=0.017202 0989, &=107°,

[lpumenenne omnucaunoit B § 2 npoueaypst PERTURBATION x aTéM HCXOZHBIM JaHHBIM ZaAo
BO3MYIIEHMS DAEMEHTOB CHYTHHKA JAs 17 HOPMaAbHBIX MOMEHTOB (MCIpPaBAEHHBIX 3a abeppamnumo),
KOTOPBIE 3aTE€M HMCIOAb30BAAUCH JAAS MPEACTABAGHHS HOPMAAbHBIX MECT.

PesyabraTsl cpaBHEHHs HOPMaibHBIX MECT C BHIYMCAEHHBIMM MOAO:KeHusMH X crnyTHuka FOmnurepa
npeACTaBACHbl B TabGA. 2.

Cpeguss ommbra ezunugsl Beca okasarach pasHoil 59’8, uto B 3.5 pasa meHbume cooTBercTBYyIO-
we# Beanunnnl y AemexoBo# mo saemenram Xeprera. Ognako mHessskyu (Hab6AIZE€HHOE — BBIYHCAEH-
HO€) moAyuuAucb Gorbummu. IlosTomy 6biA0 IpoBeseHO ABykpaTHOE yAyumiende opbuthi Aemexosoit
no BceM 17 HOpMaAbHBIM MeCTaM C IlepEeBHIYHCAEHHEM Bosmymenuil. 1JloAyuennsie B peayAbTaTe 9TOrO
cucremsl 2 u 3 zaBaau cpeanue omubru ezununpl Beca coorserctsenno 30°5 u 3070. Oauako Bepost-
Hble OMHGKM SAEMEHTOB CHCTEM 2 U 3 OKa3aAUCh PAaBAMYHBIMH: UX BEAHUMHBI JAS CHCTEMBI 2 NpH-
MEDHO B ZBa pasa 60OAbIE COOTBETCTBYIOIIMX BEAUYHH CHCTEMBI 3, BEPOSATHBIE OMINGKU SAEMEHTOB
KOTODO# AMIIb HESHAYHUTEABHO 6OAbIIE BEPOSATHBIX omubok sAaementoB Aemexosoii. Ho zaxxe cu-
crema 3 okasaracb HENPUTOZHOH AAsi IpeACTaBAeHHS Bcex Habriogenuil ¢ paBHOH TounOCTBIO. JAS
HopmarpHbix MecT NeNe 15—17, Brawuaromux nabaogenus 1943—1954 rr., moayumauch oTkAOHE-
HHsl BBIYHCAEHHBIX I[OAOXEHHH CHYTHHKA4 OT HOPMAAbHBIX B ABAa-TPU pasa GOAbIIME IO CPaBHEHHIO
C MaKCHMaAbHBIMH OTKAOHEHHSIMH JAAs BCEX OCTaAbHbIX Habaiogenuit. Ho Bpsz Am aTor (axT moxer
CAY2KHTb JOCTATOUHBIM OCHOBAHHEM JAsl yTBEP:KAEHHs OWMOGOYHOCTH HOPMAABHBIX MeCT. lakoe pac-
XO2¢J€HHEe MeXJy BBIUNCAEHHBIMH M HaGAIOZEHHDIMH IIOAOXKEHHAMU CIYTHHKA, IO KpaliHe# Mepe s
ABYX HOCA€ZHUX MOMEHTOB, BIIOAHE MO:KeT OHITb CA€ACTBHEM GOAbIIMX H3MeHeHHH 5AeMeHTOB 2, =
u ¢ (taba. 3). Ecau s10 Tak, To paguyc mpurogHocTH MoZeru I B pacCMaTPHBAEMOM CAydYae MOMKHO
ounenutp HepaBeHcTBOM 4< I'<'13 aer (6Goree TOuHas OUeHKa BaTPYAHAETCA H3-32 OTCYTCTBUA
Habawzenunit B nepuos ¢ 1943 mo 1951 r.) u aas mpeacraBaenums HopmaabHbix Mect NeNe 16, 17
HEO6X04UMO YYUTHIBATH BOSMYIIEHUS BBICIIHX MOPSAJIKOB.

Hopmaabroe mecro N¢ 15, no-suaumomy, omm604HO, Pak Kak COOTBETCTBYIOIIHE €My BO3MYIIe-
HHS CYIECTBEHHO He OTAMYAalTCs IO BEAMUMHE OT BO3MYyIUEHMH, BBHIYUCAEHHBIX Ha MpeAbiAyIIue
MOMEHTHI.

Hakoney, uto6b1 mocraButb MoZzeAb u Teopuio NeMexoBO# B OAUHAKOBBIE YCAOBHS C IEABIO HX
cpaBHeHwUsI, 661An oT6poumensl HopMaababie mecta NeNe 15—17 u npousseseno yayumenue cucteMsr 3
nmo ocrasmumcs 14 HopmarbubiM MectaM. (Y AemexoBoii, kpome ‘roro, kak ommu6ounoe 6biA0 OT6PO-
weHo u HOopmaAabHOe Mecto Ne 9). Dro gano cucremy saemenToBR 3a ¢ MOYTH BZBOE MEHDBIIHMH
BeposiTHBIMM owubkamu 1o cpasuenuio ¢ cuctemoit 1. Cucrema 3a ofecneumBaer mpeacTaBAeHue
HabAozenuit co cpegued omubro#i B 13" Bmecto 15”3 aas cucremsr 1 mo Teopum Nemexosoit.

Ta6auma 3

Bosmymenus X cnyrauka KOmnrepa (mo saemenrtam 3)

NeNe mop-
MAABHBIX 8a-10° de 8i 32 3T oz 3p

MecT
1 2 —0.000103 0.032877 02119993 —02352702 02081319 02000010
2 0 0.000004 —0.001714 — 0.006512 0.018975 — 0.004278 —0.000001
3 —4 0.000062 —0.045529 0.181979 0.523388 — 0.114702 0.000002
4 —2 —0.000172 —0.128126 — 0.562816 1.531208 — 0.333531 0.000027
5 0 —0.000529 —0.168706 — 0.788978 2.077118 — 0.456970 0.000016
6 —2 —0.007492 —0.294270 — 2.621580 5.470973 — 1.305317 0.000017
7 0 —0.008856 —0.285263 — 2873145 5.749576 — 1.417331 0.000014
8 —5 —0.011333 —0.255076 — 3.278511 6.075441 — 1.599168 0.000016
9 0 —0.014761 —0.195413 — 3.772856 6.300427 — 1.828603 0.000042
10 —2 —0.027270 0.230939 — 5.285743 4.766546 — 2.817368 0.000046
11 1 —0.029093 0.325576 — 5.473288 5.112971 — 3.026044 0.000018
12 —2 —0.030731 0.842635 — 6.008005 —2.151900 — 4.960192 —0.000006
13 —6 —0.029257 0.848179 — 6.008083 —0.843769 — 5.233485 0.000028
14 —6 —0.020189 0.662343 — 6.118590 —3.768557 — 6.516526 0.000016
15 0 —0.018081 0.584040 — 6.195036 —3.607000 — 6.782843 0.000030
16 —3 —0.028196 —0.567822 —18.474830 9.611034 —18.506560 0.000005
17 —5 —0.042893 0.493384 —20.881540 —0.120826 —22.178910 0.000004
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Maxcumarbnas HeBsaska (O—C) gas mogeau B 1.5 pasa menbue, uem mo rteopun Aemexosoil
(23”4 nporus 35)9).

BameTum, KpoMe TOro, 4To HopMaibHOoe Mecto Ne 9 mo TOUYHOCTH NpeACTaBAEHHUS MOAEADIO
SBASETCSA OJHMM M3 AYULIHX. :

OG6muit xapaktep Bo3MylueHuii siemenToB op6uter X cnyreumka lOmnurepa mpejcraBren Ha
PHUCYHKE. ;
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Bosmymenus saementos opb6uter X cmythuka HOmnmtepa,

§ 4. 06 yayumenun sremeHTOB 0OpPGHT

Ynomanyroe 8 § 3 yayumenue saementoB opbutsr X cmyTHuka lOmuTepa BRIMOAHAAOCH IO Me-
roay xxepra—DBpayspa (Eckert a. Brouwer, 1937), moguguuguposannomy H. C. Camoiirosoi-fxon-
tosoii (1945). ‘ \

[Tpogeaypa CORRECTION, peaausyromas stor mnpouecc, omuchiBaercs nuxe. Omna mefo6ecre-
quBaeT CPaBHEHHE HOPMAAbHBIX MECT C BBIYMCAEHHBIMH [IOAOXKEHHSAMH CIYTHHKA.

MopmarbHEIe IapaMeTpbl HPOLEAYPH HMEIOT CAeZYIOIIHH CMBICA:

orbit — yayumaemast opbura CIyTHHMKA; COOTBETCTBYIOIIUMH (akTHueckuii MapamMeTp — MacCuB
¢ rpanuunoii mapoi [1:6]; KOMIOHEHTH 5TOr0 MaccHBa CYTb SAEMEHThI OPOHTBI, pac-
IIOAOXKEHHBIE B MOpsaike @, e, I, 2, =, &;
n— cpejHee ABU:KEHWE CIIyTHUKA;
&,— HAKAOH SKAMITHKH K DKBATODY;
M — KOAMUEeCTBO HAaGAIOZeHHH MAM HODMAAbHBIX MECT, HCIOAbBYIOIIUXCS AAS HCIIPaBAEHHS

- opbuTs;

t — MoMenTHl Hab6AOJeHHH MAM HOPMAAbHBIX MECT; COOTBETCTBYIOIIMH akTHuecKu# mapa-
meTp — maccuB [1:m]; :
3, — OpAMblE BOCXOJAEHHA W CKAOHEHHs CIyTHHKa (HAGAIOZEHHBIE MAM HOPMAADBHBIE), COOT-

BETCTBYIOIIHE (PAKTHUECKHE MACCHBbl MMEIOT IpaHHuHbIE Tapwl [1:m]; v
¢ —maccus [1:6Xm], cosepamuii npsmoyroabssie koopgunartel 3emaun u HOnurepa,

OTHeceHHble K sKAMNTHKe u paBHogenctsuoo 1950.0:
X ) -0 X (L) Yo (£ -+ Y (£.), Ziy (t), -0 2 (£,
xQL (t].)’ =05 %: xQL (tm)’ yQA(tl)’ 4 yQL (tm)’ Z‘ZL (t1)1 St ZQ[_ (tm);
6 — abCOAIOTHAA TOYHOCTb BBHIYMCAEHUH;
da, de, 0f, 39,} — BOBMYIIEHUs SAEMEHTOB CIyTHUKA; COOTBETCTBYIOIIHE (aKTHIECKHE TapaMeTpPhl — Mac-
om, Oe, Op cuBbl ¢ rpaHnunbiMu mapamu [0 :/m]; HyAeBrle KOMIOHEHTBI Ka:K4OTO M3 9THX MacCH-
BOB CyTh INOCTOSHHBE WHTETPUPOBAHHSA, OCTaAbHbIE KOMIIOHEHTH — cymmsi (2), BbI-
YMCACHHBIE Ha MOMEHTHI HaGAIOZeHUH HAM HODMaAbHBIX MECT; :
Aa cosd, AS— maccusn [1:m], cozepxamue nepsazku (O—C);
weighterror — cpeausa omubka €AWHALBI Beca;

@y
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corrected orbit — ucnpasaenHas op6ura;

probable error — BeposiTHbIE OLIMGKH YAYULIEHHOH CHCTEMbl BAEMEHTOB 4, e, I, 2, w, e,

BHauuTeAbHAS UaCTb MAEHTUPHKATOPOB AokaimsoBammmx B mpouneaype CORRECTION peamuun
npubiuzkena k TpagunuonnbiM B HebGecHoll mexanuke 0603HaueHHSM.

matrixproduct, matrixvectorproduct, converse — nponesypni-koAbl COOTBETCTBEHHO AAS YMHOXKe-
HUA JABYX MAaTpDUI, AAsS YMHOXKEHHMs MaTpHObl Ha BEKTOD M JAS o6pallleHus KBaJpaTHOH MaT-
pUIIBIL.

CMBICA OCTAAbHBIX HMAEHTH(GHKATOPOB CTAHET IOHATHBIM H3 PACCMOTPEHHsS OIHMCAHMSA caMO# Ipo-

peaypst CORRECTION. ¢
procedure CORRECTION (orbit, n, <0, m, ¢, a0, 30, c, o, 3a, de, i,

0Q, om, e, Op, Aacosd, A3, weighterror,
corrected orbit, probable error);
value m, n, 0, o; 1nteger m; real n, €0, o, wezghterrOr
array Orbzt t, aO 00, c, da, de, di, 32, 8~c oe, Op, Aacosd, A9,
corrected orbzt probable error;
begin real a, ¢, i, @, «, ¢, A\, E, E1, x, y, 2, p, §, a, d, S, CxM yM, zM
xa, ya, za, H K xe, ye, ze, Nx, Ny, Nz, xi, yi, zi, x2, y, z%2,
xo, yo, zo, cl, ¢2, c3, c4, 05;
integer j, k, [;
array correct, cor, f [1:6], r, R[1:3], u, v, w[1:3, 1:3],
bl1:6, 1:6], ¢[1:6;1:7] 5[l 2><m, 147, dzf[l 2X m];
for j: =1 step 1 until m do
begin a: —orbzt[1]+3a[]]——8a[0]
e: = orbit[2]+%e []]—Be[O]
i: = orbit 3]+ 0| j]—2oi [0];

Q: =orbit[4]+3Q[ j]—02[0];
n: = orbit 5]+ O [ j] — 8= [0];
e::orblt[G]—l—Oe[_]]——BE[O]

A: *n><l‘[J]+ —+9p [ j]— % [0];

E:—h—m;
for F1: __A——n+e><sm(E) while abs(El——E)>G do E:=F1;

r[1}:=aX(cos(£)—e);

r[2]: =aXsqrt(1— e*12)Xsin(E);

r[3]:=0;

ul[1,2]: _u[l Be=u[2, 1y = a8, 1]=—0; w3, 2]} — sin (0}

|1, 1 =1; ul2,2]:=u|3, 3]: = cosi(=0); u[2 3]: =sin (—=0);

v[],1:=w [2, 2): =cos(X2); v[3,3]:=1; v[2, 1]: =sin (2);

v[l, 3:=v[2, 3} =v[3,1]: =v[3,2]: =0; ©[1,2]: =sin(—2);
matrixproduct (z, v, w);

u[2,2]: =ul[3, 3]: =cos (i); u[3,2]: =sin(i); u[2, 3]: =sin(—i);
matrixproduct (w, u, v);

u[l, 1k =u(2,2]: =cos(L —=); ul[3,3]:=1; u[l,2]; =sin({ —=);

uz[2,1]:=sin(r —&); u[3,1]:=1u|[3,2]: —u[l 3=ul[2,3]:=0;
matrixproduct (v, u, w);
matrixvectorproduct (w, r, R);

x:=R[1]—c[j]+c[3Xm+j];

y:=R[2]—c[m—+ j]4+c[dxXm—+];

z-:R[3]—c[2><m+j]+c[5><m+]]

5

a: = Arcsin (y/p/cos(9), x); d: —a/(l—eXcos(E))
S:—=sin(E); C:=sqrt(l — et 2)Xcos(E);

xM: =dX(Cxw[l,2] — SXxwll,1]);

yM: =dX(CXw[2,2] — SXw[2,1));

zM: = dX(CXw{3,2] — SXw[3, 1]);
d::l.SXIle‘[j];

xa: = R[1] —d X xM,;

621




image13.jpeg
622

ya:=R|[2] — dx yM;

za: =R [3]| —d X zM; +

d:=cos(E)+e; H:=d|(e}2—1); K:i=(2—eXd)XS/[(1—e?t2);
xe:=HXR[1]+ KxxM;

ye::HXR[2]+K><yM;

ze:=HXR|3]|+ KX zM;

Nx:=cos(2); Ny: =sin (2) X cos (c0); Nz:=sin(2) X sin (<0);
xi::NyXR[fi]-«Nsz[Q];
yi:=NzXR|1]— Nx xR [3];

zi: = Nx X R|[2] — Ny x R [1];

x9Q: = —R[3]Xsin (s0) — R[2] X cos (<0);
y2:=R[1]Xcos (<0); ‘

2z2: = R|[1] X sin (0);

xo:=w(2, 3]XR[3]—w[3, 3|XR[2];

yo:=w(3, X R[] wl[l, 3] R[3]:

zor=w(1, 3XR[2] _w[2, 3XR[1] -

cl: = —sin (@)/p; €2: =cos (a)/p; €3:=—c2Xsin (3);
¢4: = —sin (&) X sin 3)/p; ¢5: = cos (3)/p;

'

sy, li=clXxM~+ c2XyM: s[m—j, 1: =e3 X xM--c4 X yM--c5X zM;
slJj, 2):=cl X xq+c2Xya; s[m—+j, 2]: =c3Xxa +cd X ya—+c5X za;
s[J, 3]:=clXxe-+ c2X ye; s[m—+j, 3: =c3 X xe +c4d X ye+c5X ze;
sldydi=el Xx7 62X yi: s[m—+j, 4]: =3 X xi + ¢4 X yi + ¢5 X zi;
&L, 5J=:¢31><x£2+02><y9; s[m—+j, 5]: =e3Xx2 +c4 Xyl +c5X z2;
s[Jj, 6]:=clXx0+c2Xyo; s[m—+j, 6]:=c3Xx0 4+ cdXyo—+c5X zo;
slj, 7]

Jy TJ:=Aacos3[j]:=(a0[ j]—a) X cos (3); slm—+j, 7: =A3[j]: =00[j] — 0 end j;
for j:=1, 2, 3,4, 5, 6 do ,
for [:==1,2.3 4.5 6: 7 do

begin g [, {J:=0;

for k: =1 step 1 until 2xXm do
gl ll:=g[j, []+s[k, jlxXs[k, I] end;

for j:=1,2 3,4 5 6 do

begin f[jl:=¢[/, 7];
for

ki=1, 2,3, 4, 5, 6 do b[j, k]: =g[J, k] end;
converse (b);
matrixvectorproduct (b, f, cor);
correct [1]; —=axXxcor[2];
correct [2]: = cor [3];
correct|3]: = cor [4];
correct|4]: = cor[5];
correct[5]: = cor [5] + cor [6];
correct|[6]: = cor [1]+ correct[5];
for :=1, 2, 3, 4, 5, 6 do
corrected orbit[jl: = orbit[j]+ correct[j];
for j:—1 step 1 until 2Xm do

begin dif[j]:=—s[j, 7];

for k:=1, 2, 3, 4, 5, 6 do

dif[j]: =dif[j]+s|J, k]Xcor[k] end;

d:=0;

for j:—1 step 1 until 2Xm do

d: —=d + dif[j]12; weighterror: = sqrt (d/(2Xm — 6));

for k:=1, 2, 3, 4, 5, 6 do f[k]:=0.6745 X weighterror X sqrt (b[k, k]);
probable error[1]:=a X f[2];

probable error|2]: = f[3];

probable error|[3]: =f[4];

probable error[4]: = f[5];

probable error[S]: =sqrt (f[5]12 + f[6]12);

probable error[6]: = sqrt (probable error[5]12 -+ f[1]12) end CORRECTION
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Baxarouenne

Herpyauno Bugerb, uTo HeGOAbIIME npeo6pa3oBaHus ONUCAHHOH 34€Ch MPOLEAypPEl MOTYT obecne-
yuTh NOAYUEHHe B SIBHOM BuJe OyKBEHHBIX aHAAMUTHYECKHX Teopuii pasAMYHOH cTeneHu O6IIHOCTH.
O4HaKO CKOABKO-HHOYZb IMOAHBIE AHAAMTHUECKHE TEOPHUM B SABHOM BUAE HACTOABKO rpoMO3JKH, 4UTO
X TPYAHO HCIOAb30BATb HE TOABKO AAS BBIYUCAEHUI BPYUYHYIO Ha HACTOABHBIX MAallWHAX, HO U AAS
IpPOrpaMMUPOBAHMs HAa YHUBEPCAAbHBIE BBIYMCANTEADHBIC MAlIUHDI.

Onucannsifi 316Ch ONBIT HCIOAb30BAHHs OJHOTO U3 KAACCHIECKUX METOZOB HEOECHOH MeXaHHKHU
IpM BHIYMCAEHUSIX HA YHMBEPCAADHBIX BBIYUCAUTEABHBIX MAllIMHAX, OueBHUJHO, HE TOBOPUT B IIOAB3Y
BecbMa PACIPOCTPAHEHHOTO MHEHHS O HENPUTOJAHOCTH CTAPBIX METOAOB AAA HOBOH BBIUMCAUTEAbHOH
rexauxu. [lpaBurbHee 6bIA0 6bl TOBOPUTb O HECOOTBETCTBUH CTAPBIX BBITUCAUTEADBHBIX CXEM HOBBIM
cpeAcTBaM BblduCAeHMH. HacTO Z0CTaTOYHO AMLID USMEHHTDH CXEMy TOTO MAM HUHOTO CTaporo MeToAd,
yTO6bl OH CTaA BIOAHE COBPEMEHHBIM.

ABTop rAy60KO NmpHSHATEAEH CBOEMY HAy4YHOMy DYKOBOJHTEAIO mpod. I'. A. Heborapery, mpea-
AOKHBIIEMY TeMy M HaMeTHBIIEMYy IIAaH STOH paboTsl.
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Cny'rmmonau MOJEADb CHCTEMBI TPEX TEA

b. K. Mapmoinerro

Kraccuueckuit MeTo4 BapualMu IPOM3BOABHBIX NOCTOSHHBIX IPUMEHsETCS JAA BBIYMCAEHHS BO3MYIJeHHA BAEMEHTOB
CNyTHHKA [AAHETHI, BbI3BIBAEMBIX NPUTSHKEHHEM TPeTbero Tera. BsauMHas HaAKAOHHOCTb OPGHT CIyTHHKA H BO3MYIIAl0-
IIero TeAa NPOHW3BOAbHA, BKCLEHTPHCHTETH He NpPeBOCXOAAT mpejera JMamraca.

CooTBeTcTByIOmAs mpouesypa, omucannas Ha arroputmuyeckoM ssbike AAIOA-60, npumenserca x X cnyTauky
KOnurepa.

[IpoussoguTcs comocTaBAeHHe pe3yAbTaTOB ¢ Teopueil JemexoBoil, ocHoBaHHOW Ha pasiomenusx JeroHe Jas
Aynbr.

THE SATELLITE MODEL FOR SYSTEM OF THREE BODIES, by B. K. Martynenko. — The classical method
of the variation of arbitrary constants is applied for the calculation of perturbation of elements of the planet
satellite due to the gravitation of the third body. The mutual inclination of the satellite orbit and the distur-
bing body’s orbit is arbitrary and eccentricities do not surpass Laplace's limit. Corresponding procedure
described by means of ALGOL-60 is applied to Jupiter’s X satellite.

A comparison of the results with Lemechova's theory based on Delaunay’s expansions for the Moon is made.

Bregenne

Crpoutca maremaTHueckass MOJAEAb OTHOCHTEABHOTO JBHMKEHHUs CIYTHHKA B IIOA€ TATOTEHHS
HEHTPAAbHOH MNAAHETH 04 BAUSHHEM TPABHTAIMOHHOI'O BOBMYIUEHHS TpETbero TeAa (HampuMmep,
Coanna). Macca cnyrauka m; moxer 6bITb Kak KOHe4HOH, Tak M GeckoHeuHo Mmaroii. Macca Bosmy-
LIAIOIIEro TeAa m, He 06Gs3aTEeABHO MaAasi IO CPaBHEHMIO C 0OIIei#i Maccoll MAaHEeTHI m, M CIyTHHKA.
Cucrema. JOAKHA AULIb YAOBAETBOPSTH YCAOBHUIO MaAOCTH IapaMeTpa

my

G
my—+-m;

!_LO:
rje @ — OTHOIIEHHE OOABIINX IOAyoceil OpOUT CHyTHHKA M BO3MYIIAIOIIEr0 TeAd OTHOCHTEAbHO [€H-
TPaAbHOTO.

[lpesnonaraercs, 4TO ABUKEHHE BO3SMYIUAIOIIEr0 TEAd XOPOIIO HPEACTABASETCS SAAMNTHYECKOH
op6uTO#, SBAEMEHTBHI KOTOPOH H3BECTHBI, & MMEHHO, YTO Ha BCEe BpEeMs JBUXKEHMs OpOHTa TPETbEro
Tera ectb Au60 Kemnepos saamnc, Au6o ockyAMpyOIuE SAAMIC C MEJAEHHO MEHSIOIIUMHUCS SAEMEH-
TaMM, TaK 4TO Ha DPAacCMATPHBAEMOM IIPOMEXKYTKE BPEMEHH 9AEMEHTH OPOUTBI STOrO TEAa MOKHO
CUMTATb NOCTOSHHBIMH. E :

PaccmarpuBaemsiit kaacC OpOGUT CIIyTHUKOB — OCKYAHDYIOIUME SAAMIICH, PasMEPBl KOTOPBIX yAOB-
A€TBOPAIT ycAoBHAM & <1 u p, mMaroe. DKCUEHTPUCHTETHl OPGHT € YAOBAETBOPSIOT HEPABEHCTBY
0<e<ey rae ¢,—=0.6627434193492... —mpeger Aamaaca.

Huxakux orpaHuueHnii Ha B3aUMHYIO HAKAOHHOCTH IIAOCKOCTEH OPGHT CHYTHMKA M BO3MYIIAIOUIETO
TeAa HE HAKAAZbIBAETCS.

§ 1. Ocuoenbie ypaBHenns H hOpPMYyABI

Ms1 6yseM paccMaTpuBATD CHCTEMY TPEX MaTepPHAaAbHBIX TOYEK, 06AajamlIuXx MaccaMd COOTBET-
CTBYIOIUMX TEA U B3aMMONPHUTATHUBAIOLIMXCs IO 3aKOHY BCeMUpHOro Ttarotenus Hpbiorona.
B kauecrBe mapameTpoB, XapaKTepUBYIOIIUX JBUA{EHHE CIYyTHHKA M BOBMYIIAIOIIEro TeAa, BO3b-
MeM HAAUINTHYECKHE DAEMEHTBHI MX Op6uT:
a, a, — 6oabuIHe IOAyOCH,
e, €, — DKCUEHTPHUCHUTETHI,
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i, [, — HAKAOHHOCTH K OCHOBHOH IIAOCKOCTH,
Q, Q, — ZOATOTBI BOCXOZSAIGUX Y3AOB,

™, m, — AOATOTHI IIEPHIEHTPOB B opbure,

e, &, — CpejHHE JOATOTHI B JMOXY.

Torja nsMeHeHHe SAEMEHTOB OPOMTHI CIYTHHKA MOKHO ONHCATH C NOMOILBIO npeo6pasoBaHHBIX
ypapuennii Aarpamxa (Asx, 1960):

da o0R;

Fraai e

de R ® R
= ot (ctg ?—aﬁ]—i—tg—g cos(pFLL),

di X o 0R, oR; cos (T — Q) (0R; R,
E-_;Lonseccp[cos(u—w)ctg1<ﬁ—+—gﬁ>—l————sin[ (E-+5IT1)—

—-;—sin[sin(t—ﬁl) (&——QR—lﬂ,

ov op.
g o on(Ry R\ sin(z—Q) (0Ry . OR i
smzﬁ_ponseccp[ctg]sm(» 9)(0L e dﬂ>+——sin1 (m+0—n:)—|— } 1)
1 OR,  OR,
+7sm[cos(T—9) (W_()—P.')],
dn o E o id et o 2R :
P gfsml—t—ﬁ (Oncg,—g,
de 1 9 (a2R;) - s ¢ OR,
I-E_—quon -Q—T—l—tg—Q—smz71?+p0ntg7cosf-,0—d—e—,
e 2 ORy
r R
3xecp t-— Bpewms,
@ o 0 m +m +8 +3
Y \ . .
R=3e2SeSa 3 5 S 3 Aniy, ¢ oeoslik) Lo () L—kL—I0]

i=|j|=m(mod?2), |k|=s(mod?2), |[|=s(mod2)

(Asx, 1959), n — cpesnee ABHKeHHE CIyTHUKA, YAOBAETBOPAIOIEE COOTHOMUICHHIO n?a® = G (m,+ m,),

: bk
rae G — rpaBuTalMOHHAs IOCTOsHHAsS, ¢ =—arcsme, ] — B3amMHAas HAKAOHHOCTb op6uT, v=sin’ 5

9 I
=cos’ 5 L, L, — cpesnne JOATOTHI, OTCUMTBIBAEMbIE OT TOUKM IE€pECEUeHHS opbur, II, 11, —

JAOATOTHI IIEPULIEHTPOB, OTCUMTbIBAEMbIE OT TOUKM IMepeceueHus opur, =2+ N, 1, =2+ N,
N, N, — yraoBbie PacCTOSIHHSA TOUKU Ie€pecedeHus Op6HT OT BOCXOAAIIUX Y3AOB OPOUTHI CIyTHHKA

¥ op6uTH BO3MYyIIAalOUIEro TEAa, p:jndz‘.

AAs onpeaeAeHHs BO3MYIUEHUH SAEMEHTOB CHCTEMY (1) caeayer mpouHTETPUPOBATD B NpeAeAax
or f, a0 t, BbI6paB NMOCTOSIHHBIE MHTErPUPOBAHUA U3 yCAOBHUA, 9TO B MOMEHT OCKyAsnHH I, BO3MY-

[IeHUs] PaBHbL HYAIO.
D70 MHTErpUpPOBaHME OOBITHO BBIIOAHAETCA METOZOM HOCAEZ0BATEAbHBIX NPUOGAUKEHUH. Czenraenm

AMIIb MepBBIA mar B 9TOM IMpouecce, MOAOXKHB B MNPABBIX HACTAX ypaBHEHHH BAEMEHTHI OpOHT
OCTOSHHBIMA ¥ PABHBIME OCKYAMDYIOIIUM SAEMEHTAM B MOMEHT I,
TMoayuaem
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+8

__Z 7""12 2"’“‘ 2 E > E(wk)nl’]—f;;w) :f

=0 8;=0 ¢=0(1) j=—m k=—s, I=s

Xsin[(g+k)L,+ (j+1)L—FkII, — ZH]J,

+8;

oS $e50 5 S § §

k) ny =+ (j—+1) n]?
m=2 §=0 8,=0 =0 (1) J=—m k=—8, I—=—38
Xsin[(g +k) L, + (j+ 1) L — kIT, — [1T],
g=|j|=m(mod2), |k|=s;(mod2), |l|=s(mod2).

3aecbp n, — cpejHee JBHUXEeHHE BO3MyIIalmlero Teaa. PasHocTu Mexxzy HpaBbIMH 4acCTsIMH BbIpa-

skeHuil (2), BHIYIUCAGHHBIMH JAS MOMEHTOB f M %), JalOT BOBMYILEHHS SHAEMEHTOB OpPOUTHI CIyTHHKA
IIepPBOTO IOPSiAKa OTHOCHTEAbBHO IlapaMeTpa (k.

Aarbnefimue npubAukeHUsT ZaZyT BOBMYIIEHHS BTOPOTO H BBICIIHX IOPSZKOB.
Byaem paccmaTpuBaTh AHIID TaKue CHCTEMbI, JAsS KOTODBIX BO3MYILIEHHSMH IIODSIAKOB BBIIIE

epBOrO OTHOCHTEABHO {4, MO:KHO HpeHeGpeub. VMenno B 8TOM cMBICAE HAaJO NMOHMMATH yCAOBHUE
MaAOCTH Mapamerpa [, YIOMAHYTO€ BO BBEJEHUH.
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§ 2. llpoueaypa BHIUECAEHHS BO3MYIUEHHH JAEMEHTOB OPOMTHI CHYTHAKA

,YcTpoiictBo“ Mozeau yzob6uo omucatb B ¢opme npouesypsr AAIOA-60, zaromeii gas npowus-
BoabHOTO MowmenTa f, f— T<t<#,+ T, BOSMyLIeHHsS SAAMNTUYECKHX BOAEMEHTOB ODPOGHUTHI CHYT-
HUKa TMEPBOro MOpsZAKa.

T—sup|t—¢,| npu 3agammofi Tounoctu ¢ >0, rge r— BeKTOp MOZEABHOTO IOAOMKEHHS,

Ity —roe) | <=
ry— BEKTOD pPEaAbHOTO oA eHUS CIyTHHK4, HAa30BE€M paJUyCcOM INPUIrOAHOCTH MOJEAH.

Takoe omucanue mpu Bce#l ZETaABHOCTH M CTPOTOCTH JOCTATOYHO KPATKO M (€3 CyINeCTBEHHBIX
usMeHeHU#l MOKeT 6bITb BOCIPHHATO BBHIYMCAUTEAbHBIMH MalIWHAMH, CHAGXKEHHBIMH TPaHCASTOPAaMH.

W aentuduratops GopMaAbHBIX IapaMETPOB U AOKAAM3OBAHHBIX Il€PEMEHHBIX ONHCBIBaeMOH HUXke
npouesypst PERTURBATION, cosnagawmmue ¢ paHee BBEJEHHBIMH OGOSHAUEHHSMH, HMEIOT TOT XKe
cmpbica; 6 >0 — abcorroTHas TouHOCTb BhiuMcAeHuH. B coormercTBUM c ee BeamumHOH B mpoueaype
OCYILECTBASETCS CYMMHDOBAHHE BCEX YAEHOB Psii0B (2), a6COAIOTHAS BEAMYHHA KOTODBIX HE MEHbIIE O,

I'paBuranuonnas mocrosusas G BkAWOUEHA B COBOKYIHOCTb (POPMaAbHBIX [APAMETPOB JAsS TOTO,
4T06bI 06€cneuuTh BOSMO2KHOCTb BADbPHPOBAHUS CHCTEMBI €ZMHUL H3MEPEHHS MAacChl, JAHHBI M Bpe-
menn. Hzgenrugpuxatopom Arcsin o6osHaueHa NOpouesypa-Koj AAsi BBIYUCAEHHS KPYrOBOTO apKCH-
Hyca N0 ABYM apryMeHTaM:

x=sinz,. y=—/|klcosz,

rae k=~0— a06oe zelicTBUTEABHOE UHUCAO, TAK UTO

z=Arcsin(x, y), 0z <2n.

tan — npomneaypa-xo4 AAS BBIYMCA€HHSA (YHKIUHM TaHTEHCA.
[poueaypwst A, fac, a, I Basrer uz pa6orm asropa (Maprtmmenxko, 1965), rze wmoxvO HafiTH
HEO6X0ZUMble K HUM HOSCHEHHS.
OcraAbHOEe CTaHET SICHO M3 CAMOTO ONHCAHUS MpPOIEAYpHI.

procedure PERTURBATION (q, e, i, 2, 7, ¢, al, el, i1, 91, «l, ¢l,
m0, ml, m2, ¢, G, 9, %a, Be, 81, 39 om, O, 8p)
value aq, e, i, 52 7, &, al el 11 e1, =1, el, mO m1 m2, t, G, 9;
real aq, e, i, 52, w, &, al, el, z‘l, Ql, nl, sl, mO, ml, m2, t, G, 9,
da, de, of, 82, O, de, Op;
begin real pO, v, p, o, II, 111, L, L1, n, n1, N, N1, =, <1,
p0, pl, p2, p3, p4, p5, pb, P,
x, ql, q2, q3, q4, ¢35, q6, q7,
da de, di, d®, dr, ds, dp, d,
al, o, cl, A0, Av A}L,CS
Boolean b, 1nteger mosysl g, 1k bops
v: = (sin (0.5 X (& — Q1)) X sin (O SX(r +zl))) 42+
(cos(0.5x(2 — R1))xsin (0.5 X (i — i1))) 1 2;
p: = (sin (0.5 (2 — 1)) X cos (0.5 X (i + i1))) 'T 2+
(cos (0.5% (R — 1)) X cos (0.5 X (F — i1))) 1 2;
d: =2 X sqrt (v Xp);
N: = Arcsin (sin (/1) X sin (2 — 21)/d, sin () X cos (i1) — cos (i) X sin (71) X cos (& — L1));
N1: = Arcsin (sin (1)><sm (2 — Q1)/d, cos(71)Xsin ({) X cos (R — 1) — sin (i1) X cos (2));
Q- N; =1: =81+ N1,
II =n—7 HOl:=xl—~l;
n: —Gqurt((m0+m1)/a)/a nl: __Gqurt((m0+m2)/al)/a1;
a:=a/al; p0: = m2/(m0+ ml)Xa 1t 3;
p0: —exsqrt(l —e 1 2)/(1 b5 sqrt (1 —e 1 2));
pl: =et2/(1+sqrt(1—et2)); ql: =2Xxp0XnXa;

p2: = cos (N)/d; g2: =p0xXnxsqrt(l—e? 2)/e,
p3: =p2X(r —); q3: =p0Xn/sqrt(l —e 1 2);
p4: =0.5Xd Xsin (IV); g4: — ¢3/sin (7);
p5: =sin (V)/d; q5 = tan (/2) Xsin (7);
p6: =p5 X (r —); g6: — p0X n;
p7: =0.5Xd X cos(N); g7:=—3XnXxqb;
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L:=nXt+ec—v; Ll:=nlxt+¢el —rl;
da: — de: = 8it — 8Q: = dm: = 0e: — 0p: = 0;
for m:=2, m+1 while true do
begin array c[l:(m—+2)X(m+4)--8X3];
integer n;
procedure A (m, s, sl, i, j, k, [, c);
value m, s, sl, i, j, k, [; integer m, s, s1, 1, j, k, [; array c;
begin real 3; integer i;
real procedure fac (x);
value x; integer x;
begin integer i; real y;
y:=1; if x=0 then go to L;
for i:=1 step 1 until x do
y:=yXi; L: fac:=y end fac;
procedure a(m, k1, k, c);
value m, k1, k; integer m, k1, k; array c;
begin integer /, s, #; real p; Boolean b;
b: —false;
p: =1if k1 =m/2 then 0.5 else 1;
L: if k< k1 then begin t: =k; k: =k1; k1: —¢ end else
if m-j62<k then begin k:—=m—k; b:=true; go to L end;
n: =0;
for [: =0 step 1 until £1 do
for s:=0 step 1 until k1 —1 do
begin :=n-+3; c[n—2l:=m—2X( +s)—k-+kl;
cln—1):=2xs+k—kl;
- c[n:=pX(if [[2=1--2 then 1 else (—1))Xfac (2X(m —1)/
24 (2X(m — 1) — 1)/fac (I)/fac (m — 1)/fac (s + k — k1)/
fac (m — k — [ — s)/fac (s)/fac (k1 — [ —s);
if b then begin #:—c[n—2]; c[n—2]:=c[n—1];
c[n—1]:=1 end endsend a;
real procedure Il (n, m, s, D);
value n, m, s, D; integer n, m, s, D;
begin integer h; h: = (n— abs(m))/2 +1;
begin integer procedure «(x);
value x; integer x;
a: =if 2 X x < n— m then (—x) else x — n-+m;
integer procedure o (x);
value x; integer x;
w:=1if 2Xx<n— m then x else n+m— x;
array a, b, c[l: h]; integer 7, nl, ml, sl;
real x, y, z, u, v; Boolean #;
if n=0 then begin 1I: —1; go to L end;
if n=1 then begin II: —sXm— D/2; go to L end;
t: = true;
for nl:—2 step 1 until n do begin
if ¢ then begin a[l]: =1; t: —false;
for i:=1 step 1 until (0 (r1 —1)—a(nl—1)+2)/2 do
if /<Ch then
begin ml:=2X(—1)+a(nl—1);
b[i]: = (m +s — m1) X sign (m1) — D/2 end
end else
for i;:—1 step 1 until & do begin
alil: =0b[i]; b[i]:=c][/] end;
for i:=1 step 1 until (0 (nl) —a(nl)+2)/2 do
if 7 < h then
begin ml:=2X (i —1)+a(nl); sli=m—+s—ml;
if 2xnl >n—m—+2 then
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