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1 MacmradbupoBaHue NCXOAHBIX JaHHBIX

B naxere GLPK ucnomssyercs cieyiomuii popmar JITI-3amaxm:!

= st e 1)

TR = AfI,'S, (2)
Ir <zr < ug, (3)
ls < zg < ug, (4)

rjie £g — BEKTOP CTPYKTYPHBIX IIEPEMEHHBIX, LR — BEKTOP BCIOMOI'ATE/Ib-
HBIX IIEPEMEHHBIX, z — IejieBasg (DYHKINs, ¢ — BEKTOP KO3(POUIINEHTOB
1esieBoit (PyHKIMHU, ¢y — IOCTOSIHHBIN “ieH Iejeoii pyHkmmun, A — mar-
pura Ko3(pPUINEHTOB OrpaHUYeHuil, [p — BEKTOP HMXKHUX TPAHUIL BCIIO-
MOT'aTeJbHBIX IIEPEMEHHBIX, R — BEKTOD BEPXHUX I'PAHUI] BCIOMOTaTEJIb-
HBIX IIEPEMEHHBIX, [ — BEKTOP HMXKHUX IPAHUI] CTPYKTYPHBIX IEePEMEHHBIX,
Ug — BEKTOP BEPXHUX I'DAHUI] CTPYKTYPHBIX II€PEMEHHDIX.

MacimrabupoBanne 3a/1a41u COCTOUT B 3aMeHe UCXOTHON MaTpHUIThl KO-
dunpenTos orpannyennii A MacITabUpOBaHHON MaTpPUIENi:

A = RAS, (5)

rae R = diag(ri;) u S = diag(sj;) — AuaroHabHbIe MATPHIIBI MACIITAOUPO-
BaHUsl CTPOK W CTOJIOIIOB, COOTBETCTBEHHO (JIMATOHAJIBHBIE 3JIEMEHTHI 3TUX
MAaTPHUIL TIPE/IIOJIAral0TCs TI0JIOKUTETHHBIMH).

dopmMaT MaCHITAOMPOBAHHOI 3a/a4i COBIAIACT ¢ (POPMATOM MCXOIHOM
sazaun (1)—(4), upu 5ToOM KOMIIOHEHTHI MacIITabUPOBAHHON 3a/1a41 MOYKHO
OLPEJIEJINTH UCXOJIsl U3 OCHOBHOI'O COOTHOIIEHUs (5) CJIeLYIONIM 00pa3oM.

*Kadeapa npukiiagnoit madopmaruk, MocKoOBCKUi aBuannoHHbIH nHCTUTYT, MOCKBa,
Poccust. E-mail: <mao@mai2.rcnet.ru>, <mao@gnu.org>.
Hloxpobuee cM. crpaBounoe pykoBojacTso 1o naxkery GLPK.



Us (5) cremyer, uto A = R™YAS™!. Toxcrasmss 910 Bhipaxenne B (2),
HOJTY YUM:

tp =R 1'AS '2g o Rrg = A(S"'ag) & Tr = Alg,

Tae
Ir=Rrr u Tg=S ‘g (6)

€CTh MaCIITaOMPOBAHHLIC BEKTOPBI BCIIOMOIATEIbHBIX U CTPYKTYPHBIX II€pe-
MEHHBIX.

sz (6) cremyer, urto xp = R™'ZR. Ioacrapnss 10 BHIpaxkenue B (3),
HOJTY IUM:

Ir < R'Zp <up < RIp <7p < Rug & I < Tp < g,

rjie B
lr =Rlp u ur = Rug (7)

€eCThb M&CLHTa6I/IpOBaHHbIe BeKTOpr HU2KHUX U BerHI/IX FpaHI/II_L BCIIOMOTI'a~
TeJILHBIX ePEMEHHDIX.

U3 (6) Takxke ciegyer, uro xg = STg. [lojacrasisis sro Beipaxkenue B (1)
u (4), mosydmm:

z=c'STg+c¢o= (SC)TQNJS +co =2 s+ co,

ls < Sis <ug e S g <Fs < S lug & ls < Fs < Us,

e
¢c=Sc (8)

€CTh MaCIITAOUPOBAHHBIN BEKTOP KO3 DUIINEHTOB 1e/1eBOi pyHKINH, a
ls=5S"Yg u ug=S"tug (9)

€CTh MACIITAOUPOBAHHBIE BEKTOPBI HUZKHIX U BEPXHUX TPAHUI] CTPYKTYPHBIX
[IepEMEHHBIX.

Takum obpasom, mepexos oT ucxoaHoil 3ajgaqdu (1)—(4) K macrrabupo-
BaHHOI 3aJ1a4e B TOM ke hopmaTe JJIsl 3a/[aHHBIX MACIITAOUDPYIOIIUX MATPHIL
R u S cocrout B 3aMeHe KOMIIOHEHT UCXO/HOM 32,1891 MaCIITabHPOBAHHBIMU
KOMIIOHeHTaM# B cooTBercTBuu ¢ (opmyrtamu (5), (7), (8) u (9).

2 OOparHOe MacuITabUpoOBaHUE PelIeHUs

B pesynbrare pertenus: macirabuposantoit JIII-3aga4qm KoMIIOHEHTHI perite-
HUS MOy IaI0OTCA MACIITAOUPOBAHHBIMU. 1109TOMY J1JIsT TTOJTyI€HUsT PEITCHUS
UCXOJIHON 3a7adn (T. €. HeMacHITabUPOBAHHOIO DEIeHUsI) HeOOXOAUMO Bbi-
MTOJIHATH 0OpaTHOE MACIITAOMPOBAHIE KOMIIOHEHT PeleHus. PaccMOTpuM co-
OTBETCTBYIOITHE (DOPMYJIBI.



DopmyJibl 0OPATHOIO MACIITAOUPOBAHUS BCIIOMOTATEILHBIX U CTPYKTYP-
HBIX [IEPEMEHHBIX HEIOCPEICTBEHHO CyieytoT u3 (6):

ztr =R 'Zr u zg= Sis. (10)

Yro6bI BbIBeCTU (HOPMYJIbI OOPATHOTO MACIITAOUPOBAHUS JIBOMCTBEHHBIX
nepeMeHHbIX (MHOXKUTesEH Jlarpamzxka), obparuMcst K JABOMCTBEHHON cucre-
Me OrpaHuYeHHii-paBeHcTB, KoTopast jiis 3aja4n (1)—(4) umeer ciieryronuit
BH/I

(|- AT+ (7)) = (°), (11)

Ag c
rje ™ — BeKTOp MHOxkurTeseil JlarpaHxka Jyisi orpaHudeHuii-paBeHcTs (2),
AR — BekTOp MHOXKHTeseil Jlarpanxa Jyisi orpaHndeHuii-aepaBeHcTB (3),
As — BekTOp MHOXKuTeseil JlarpaHka Jjisi orpaHudeHuii-nepaBeHCTB (4).
(MuoKUTEM AR €CTh IIepeMeHHbIe, JBOHCTBEHHBIE K BCIIOMOTaTe/IbHBIM e
PEMEHHBIM T R, & MHOXKHUTEJIA \g — IIEPEMEHHBIC, BOMCTBEHHBIE K CTPYKTYP-
HBIM [IEPEMEHHBIM Z§.)
Banumem cucremy (11) B passepHyTOM Buje:

T+ Agp =0,
—ATq + g =c.
N3 nepporo papeHcTBa cienyet, 9To m = —ApR. llojgcraBisis 3TO BhIpaXKe-

HHE BO BTOPOE paBEHCTBO, IIOJIYyIUM OCHOBHOE PaBEHCTBO IJIA rZI,BOIL/'ICTBGHHBIX
IIEPEMEHHDBIX:

ATAp+ g =c. (12)

B cayuae macirabupoBaHHOrO perienust paBeHCTBO (12) copep:kuT Mac-
mTabupPOBaAHHBIE KOMIIOHEHTDI:

ATAR+ Ag =¢. (13)

13 (5) caenyer, uro AT = (RAS)T = SATR. Tloncrasum 510 BbIpazkeHie,
a Takke Bbpaxkenue (8) B (12):

SATR AR+ Ag = Sc e AT(RAR) + (S Xs) =ce ATAg+Ag =¢,
OTKYyda CJIeAyeT, 9TO:
Ae=RMg u Ag=S5")g, (14)

e AR U Ag — HeMacITaOUPOBAHHBIE BEKTOPbI JIBOWCTBEHHBIX IEPEMEHHBIX.

Takum obpaszom, mmepexo OT KOMIIOHEHT PeIleHrs MACIITa0MPOBAHHOMN
sagaMu TR, TS, AR, \g K COOTBETCTBYIOIUM KOMIIOHEHTAM DEeIIeHUs KC-
XOJIHOM (HEeMACIITaAOUPOBAHHON) 3aJIa91 TR, TS, AR, A OCYIIECTBIISIETCS TI0
dbopmynam (10) u (14).



