Bce, umo noznaemcst, umeem uucio,
UOO HEBO3MOICHO HU NOHSIDb HUYEL0,

Hu nozuamy 6e3 nezo.
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3ACTOCYBAHHS ADUTUBHUX MATPULIL
Y 3AIAYAX OUCKPETHOT ONMTUMIBALLIT

The elements of theory of additive matiices and their ap-
pendix to the solving of tasks of discrete optimization are exa-
mined.

EnemeHTM Teopil agUTUBHUX MaTpULLb

[lianarae OocnipKeHHIo opuriHanbHWid pisHoBKMa (Knac)
MaTrpuub, 9Ki HaseBaHo "agMTMBHMMMKM maTpuuamun'. Buceitnio-
0THCA MUTAHHA WOA0 OCHOBHUX NOHATh, MOB'A3aHMX i3 HUMU, Ta
XHIX OGHOBHWUX BNACTUMBOCTEN. ¥ TepMiHax aiMTMBHUX MaTpPULb Ta
MOBOIO MpPaBuibHuX  KoHdirypauin 3niMcHionTbcd NocTaHOBKW
onTUMI3aLINHMX 3afad MaTemaTUYHOoro nporpamyBaHHa [1; 2]
npo npu3HadedHa (npobnema enbopy, 3afgaua Npo HapeueHux),
TPAHCMOPTHOT, HABOAATHEA, 3 BIANOBIAHUM NiAX0A0M, anropuTMy
X po3e'a3aHHg.

OcHOBHi NOHATTA Ta oAHOMIcHI onepauil Hap ¢ -ma-

TPULLAMM.
PoarnaHemo uucnoByio KBagpaTHy MaTpULIO # -T0 NOpPSOKY

4|

aij)nxn. I3 7 anemeHTiB UiEl MaTpULi, PO3TallOBAHUX Y

piBHWUX paaKax i piaHUX CTOBNUAX, YTBOPUMO BCINGKi CyMM BUAY:

n
@ty ety =Y,
PR (1)
ne nepuli iHaeKcH anemMeHTiB — HoOMepu pafkKie — po3TalloBaHi B
NopaaKy 3pacTaHHd, a Apyri iIHOEeKCH — HOMEepW CTOBMUE — yTBO-
pOIOTb Aesdke rnepectaBiedHa 3 uncen 1, 2, ..., 1. (Kinbkictb Takmx
CYM [IOPIBHIOE UMCY NepecTaBieHb i3 §7 cuMBeonis, TobTo 711).
Hio Boi cymu Bugy (1) piedi ogHomMy i ToMy X uncny g,

TO U@ u4Mcno HA3MBaoTb aguMTMEOM mMatpuui 4 (sig nat
additivus — Tolt, Wo AopgaeTbeA), a caMa MaTpuUs HA3MBAETLCA ¢§-
agutueHoio (abo maTpuuelo 3 aguTMEoM ¢, abo KOpoOTKO — ¢ -
MaTpuLelo):
7l
—

A - g-wmatpuua v— e c:zI.J. = ¢ - const, (2)

i=L

© Cenuykos B. ., 2009

e _]'k ;t_]'l Vikzl, kel={2..n1cl;] —miowmna
inpekcis.

HOMOBMMOCQ q—aﬂMTMBHy MaTpHLLIO A NMo3HadYaT Yepes

Aq , il apumve — yepes add T1a mca add = g . e uncno

¢ He BkasyeTbes, To Gyaemo rosoputv: 4 — agnTmeHa matpu-
usd, a MHOMMHI BCIX agUMTMBHUX MaTpvub NPUCBOIMO CUMBOA

Byae-aky ogHoeneMeHTHy Matpuuio, ToGTO NPOCTo uic-
no, GyaemMo TIYMauuTH 9K §- MATPULI0 3 a0UTUBOM, PIBHUM LibO-

MY 4YMCRY. 3po3yMmine, Wo aguMTUBHOIO € MaTpuus OOBINbHOTO
nopaaky #, yo enemMenTh akoi pieHi Mk cobolo. Taki matpuuj

NnpedcrtaBnqoTeCa ,IlOG\jTKOM KOHCTaHTM € Ha wmaTpuuio In,

cknafieHy 3 oAMHULb.
Y nofansbliony NpcyMoByBaHHA eneMenTis  § ro croenug, 7 1o

panka, Bcix pankis (abo crosnuis) maTpuui Byaemo, Ang NPoOCToTH

L% 2% £ %
J

3anucy, MNpeactaBnatM CUMBOnamn L 3amicTb
n n n n
Thif- Bidie B T
. i i=1 & =1 & i=17=1 & i
BlONeBlAHO , 4 pe3sylbram NacymMoByBaHHSA

rosHayaTM 4Yepes Slj,Si—,S, ne icel=412 .n.jel,

abo Binblu NakoHiYHO: CI!.Jr s,

da,, -
. . &3]
BuGepemo peakmin enemerT akl matpuni A = A7 .

[Mipmatpuuga Bk\l Mmarpuui A aKa 01epXKYETbCH BUKPECIiOBaH-

HAM (BUJTYUEHHAM) pafKa Ta CTOBMNUS, HA NepeTuHi 9KuX 3Haxo-

AMTHCA eneMeHT akl , HA3WBAETLCA RNIAMATPULEK A Ges paa-

ka\croenus k\l:

Bk\l — nigMaTpuug A 6ea panka\ctoenua k\J/ &

= B,y =(a;) VieI\kLYj < I\d3. (@

3 ofHOMICHUX onepauMii po3rngHeMo TPaHCNOHYBaHHA
aguTueHOl MaTpuui Ta oGmiH MicwsMmu Gyab-akux aeox Tl pagkis
abo cToBNuUiB. |3 03HAYEHHS M TMBHOT MaTPULI BUTIMBAE:
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1) maTtpuuga A

, TPAHCINOHOBAHA N0 BIAHOWEHHIO J0 -

AAMTUBHOI MaTpuL| A , TAKOXK {J -aAMTHUBHA:
Aea® radi=q = AT c4® poad! = g, 4

2) matpuua A, ofepxada 3 { -martpuai A 0BmiHom
MicUgMW AOBINBHAX ABOX PAAKIB (CTOBNUIB), ¢ -auTUBHA:

AEA® radd=q — /‘IEAGB/\ad:i:q. {5

OcHogHi BRacTUBOCTI ( -MaTpMub Ta iXHIX aguTMEIE.

JlinikHicTs

Teopemai (npo  Ainiiny  xombinauko g -marpuub).

Jlivinna kom6Binadia qk—ManlﬂLl,b Ak (k=12..m ¢ q-

MaTPULLEn A 3 agtusom, piBHUM NiHiAHIA KomBinauii aguTusis
BUXIAHWX MaTpULb:

4 ed® k=1,2..m > kzckAk e AP adi=g=%cq; . (6)

ne Ck ~const, &£ =1,2,....m, — koediuicnTn niniiHoT KomBinawi.

HDosependHa CnpasennuMBicTb TeopeMn BUNAUBAE 3
BNACTUROCTI OOHOPIAHOCTI, gKa Mae Micue Anga BCIX maTpuub, |

03HauYeHL CYMU MaTpuilb Ak EA®,k:1, 2,...m, Ta agMTMRa

MaTpuL.

3e’'azok aguTuea ¢ -MaTpuUi 3 cymolo Bcix Ti enemenTie.
Teopema 2. AgnTne G-matpuui A cxknapae 1 -ny yact-

Ky CymMu BoixX T enemenTis S :

@ 1 &
Aed  nadd=q = qg=—2>da,,=—. (7}
ni,j Jn

HoeeseHHa Bunuweno BGi pIBHOCTI, 9Ki BUHAYAKOTE

anuTue ¢ -matpuuj, To6To pisHocTi Buay (aue. (1))
7l

alfl +a2J.2 +”'+anjn = Elaffi:q' (8)
v kinbkooTi 72! | cknapemo ix. [lincyMOBYBaHHS MPaBUX YAGTMH
uMX piBHocTel nae #! ., a B CcyMi NIBUX YACTUH KOXKHUN eneMeHT
KOMH OO PajiKa 3ycTpiH eThCa SK [ojaHok (n = 1)! pasie (aripHo 3
YNGNOM AGAAaHKIB, aKi BUSHaYaKiTh afM TUB NigmaTpuLL (n s 1) -ro

nopagky 6ea pagka‘\CToBNUA, HA NEPETUHI GKUX CTOITh eneMeHT,
10 po3rnaaacTeca). HKio 3rpynyBaTm enemMeHTn KoXHOro pajka

| BAHECTH CNINBHWA MHOMXHMK (n — 1)! 38 AYHKEM, TO OASPIMMO;

(n—1)!ST+(n—1)!S§+---+(n—l)lsﬁ:n!g, {9)

fie g; ~ CyMa eneMenTis {ropagka, I=1,2,....7.

OckinbkM cyMa enemeHTiB YCIX pafkie AopiBE cyMi BGix

eneMeHTIE MaTPUL S , TOMY i NPUXOOMMO A0 piBHOCTI

h
S=nqg,abo g=—.
n

Ton camuii peaynbTaT OTPUMAaEMO, SIKILO MIACYMOBYIOUM
niBi yactmhmM BCix pisHocTen suay (8), arpynveatm enemeHTn

crosnuje. Y takomy pasi cymy S oflepaumo, 9K peaynstart goga-

BaHHA CyM eNemMeHTIE CTOBNUIB MaTpuu A
S‘1+S|2+...+S| =5. {(10)

Haecnigok 1. Agnve  G-matpuui A nopiBHIoE  cymi

cepenHix apndMeTUYHIX eNeMeHTiB PAankis (CTOBMUIB) MAaTPULL:
1 1 |
g=Z—8Ag=7—8,}. (11)
in 1 jn

Beefemo B posrngg BigHoWeHHa aguTuea ¢ [0 NOpSaKy

marpuul 7, Tobro BenmuiHy — | | Hassemo 1i BAHOCHMM aOMTHBOM
R

Gatpui.
Haenigok 2. BigHocHuid agutus  ¢-matpuui fopisHios

CepeHboMY apudMETUIHOMY eneMenTis MaTpuui:

1 1
P S {12)

vou

Haenigok 3. Cyma SBW enemMeHTIB nigMaTpuui Bk\l

@©
Marpuui Aed 6es paaka\cToBnua kil Ta agutus add = g

noe'asaHi cNiBBIAHOL @HHAM

SBk\l:(nfl)(qfakl);kel,lel, {13)

ne B neplmx Ayxkax npapoi 4acTMHW — Nopagok nigmaTpuuj

Bk\l , @B apyrux — il aguve.

Kpurtepiit aguTueHocTi matpuus "moeoio cym”. [ng

nigpaxyHKky agutuea marpuui Aq 34 O3HAUYSHHAM HeoBxigHo |
AOCTATHLO 3HAWTW CyMy M eneMeHTIB, Y3aTUX No 0fHOMY i TinbKu

no 0QHOMY 3 KOXMHOro pagka i KoXxHOro cToBNUS, a 3rigHo 3 Teo-
pemMolo 2 — 3HAWTU 71-y 4acTky CyMu BCiX dnedis maTtpuui. Ha-

CTyNHa TeopeMa O0o3Bondc 3HaANTH agMThe q—ManI/ILI,i 3a ene-

MeHTaMK [JOBINBHOM 0 PAKa | AOBUBHOMO CTOBNUM i, pasomM 3 TUM,
yoTaHasnioe Heodxigri | gocTatii yMoBM aguTUBHOCTI MaTprL,.

Teopema 3. MaTpuus A - g-afMTMBHA MaTpUus Tomi i

TiNLKM TOA, KoM CyMa CepefHix apudmMeTniHux enemeHTiB Byab-
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akux pagka i cToenug Hes eneMeHTa, 9KMU POSTAWIOBAHMIA Ha X

MepeTuHi, & KOHCTAHTOW &, NP ubamy ¢ = ¢ IE

@ R
AeA7 hadd=g -5 +_S.‘Z_ak£ =c—-const ¥kel,Yiel"’ (14)
n i
A8 = q/n — BIQHOCHWIA agMTHB.
HdoBepeHHd rpyHTYETbCA Ha PO3MNGHYTIA BUlE

Teopemi 2.

Heoﬁxf,aﬂicrb(j).Cymy gaix enementis A7 wmoxeia
NpeacTaBuTH Tak:

(S]; +SI| 7ak1)+SBk\[ = S:zau
1] (15)

ne SI:,SI,SBkV .S - cyma enemenTie K ro pagka, [ -ro cro

BMUS, eNeMeHTiB NigMaTpuLL Bk\l matpuui A€ 4 6Ges pan-

katcTornus £\, yoix enemenTia maTpuu A signosigHo.

Ha niactasi Teopemu 2 i Hacninka 3 3 Hel, To6To 3 ypaxy-
BAHHAM PIBHOCTEN:

S=ng, SBk\l :(nfl)(qfakl);kef,lel, opmyna

(15} Habyne surnany:

(S +8)—a, ) +(n-1)(g-ay;) =nq , ao

k+S|

hY TR =g

3eigm, npu ¢ = q/n , Bunnueae (14).

Hocramicts (<), [Ina  posinbHoro  ¢ikcosaHoro pagka 7 [
| = 1,2...n arigno 3 npasolo uvacTuHow (14) ofepXumo
PIBHOCTI:
- d_ _ = _
Si +S1 na, =cn, S; +8y—nd, =cn,
-, _
S; +8p —nay, =on.

Hxwo uji piBHoCTI cknactu, To B NiBIA YacTuHi pesynbraty
NPUXOAMMO [I0 CYMU NeMEHTIB No BCiX CToBNUax, ToBTo 00 cymMu

: : " - 2
BCIX eneMeHTiB MaTpuuj, a B npasiil — Ao AobyTky c#1

B8 =Fa =8 =en’ {16)
i BJ

Hani spichumo subip pankis | ctoenuis Tak, wob iz Kox
HOMO pagka i KoxkHoro cToenusa 6yno B3aTo No ofOHOMY i TiNbKW No
0AHOMY BfeMeHTy:

8T8

—na, . =cn
h La )

-agl = Y =
S, +S12 na,;, = cn _S”+Sjn ne, ;, =cn

51

Cvma uMx piBHoCTER, 3 ypaxyeaHHam (16), pas:

2 2 -
Zeon n?awK =cn IaGOEl:cIUi ch V(f,ji)EJTZ. 17

Takum unHomM, yoi CyMu 7 eneMeHTiB MaTpuul, Bubpannx
i3 pisHnx pagkis | pisHUx cToBNUIB, pigHi mix coBoto. Le i oanauas,
o Matpuua A, aka pO3rNanaeTbes € aguTUBHOW (aue. (2)) |
add = g, vokinbkn 3a ymoBoio ¢ = g/ A .

Saysawenns 3. Qopwyna npasol vactim anissigHowenna (14),
nicng CUMBONY <>, B eKBIBANSHTHUX GopMax 3anuileTbCa TakK:

- Zoagi+ Xoag—(n—Day =g
Sy +SL7nak[:q =R .(18)
Hexaii .4 — posinbha KBagpaTHa Matpuusg M-ro nopag
Ky. HkuiLo ana Hel He BG cymMu enemMeHTie Buay (1) piHi Mix co-
6o abo Baarani piBHUX Mk cobolo cyM Hemae, To 4 He e q-

matpuuee (aue. (1)). Tog BenvuuHy ¢, W0 BU3HAYAETLCH

pigHicTio (18), ModHa posrngnatM 9Kk GYHKUIO Bin OMCKPeTHUX

aminmux 7, j, To6to, g = g(i, ), i noanavatu ii yepes qij'

Benuuuna
— ; —(n—-2a,; ; 19
G T e R 119

HASMBACTLCN AMTUBOM eneMeHTa o

i § warpuu 4 qij =ad

al-j .
MaTpuua QA , CKilageHa 3 aoMTUBIR enemMeHTIB MmaTpuui A,
HA3MBAETHCS AAUTUBALMHOIO MaTpULelo (No BiIHOWEHHIO f0 A ).

MHOMXMHY BGIX afMTUBALLIAHUX MATPULLL NO3HAUMMO Yepes Q
®
QA cQ = QA = (ql'j)nxn = (adaij')nxn- (20)

Kputepiin aguTHMBHOCTI MaTpuub "MOBOIO Pi3HMUBL .
BigmiTumo 3pasy, wo kputepiit "moBolo pisHuue” €, no oy,
HaGCHIAKOM KpUTEpiln "MoBOK CYM”, NPOTe, 3 OrNagy Ha Horo Bax-
NMBICTb, NOAAETECH OKPEMOIO TEopeMoio.

Enementu Agox pankie (cToBNUIB) MaTpuLi, aKi HaneXaTb
OAHOMY W TOMY X CTOBMLIO (OQHOMY M TOMY X pagky), B nogasib-
1woMy GyaemMo Ha3MBATH BignoBigHUMM.

Teopema 4. Martpuus A & q—a,u,qMTMBHom MaTpuLueto
Toal i Tinbkn ToAl, konw pisHMul BIANOBIOHMX enemeHTiB ABOX
NoBinbHOo BYGpanux paokie abo CTOBNUIB pisHi Mix coboi:

e d® ay-—akj:ra(i,k)—consr,‘v’jef ‘w"(.i,k)el'2

adA:q:|<:> a;-ag :dg(j,l)—consI,ViEIV(j,I)EIZ. (21)

HoeepneHHqa BagyeTbosd Ha NEPLIOMY CNIBBIAHOW @HHI
3 (14):

S;+8 —na,=q Y(kDel®

KOMMNAKTHOCTI 3anucis nogamo B eksisaneHTHin ¢opmi uepes
iHnekcn-"kpanku':

fgKke 3 MeTol

Hag + g = Ape + ey, (22)
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Heobxianicts (=). BuGepemo B matpuui 4 nsa nosinsti

pankv i.5 Ta nBa OOBINBHI CTOBMU j,l i BUNMWEMO OA9 HUX

cNiBBIAHOWEHHA BUAY (22):

naij'+q:ai.+a.J'

nakj-+q:ak.+a.J'

naij-+q:a1-. +Q.J'

nazl B q = ai. #+- a.l

(23

(=12, .m (i=12....,n)

Bignimawoun Bin nepwoi piBHOCTI Apyry B KoXHIA napi,
Mo3HAYeHIi KBAgpaTHOK OYKKOW, 0fAepXyemMo HeobxigHy ymosy
aAUTUBHOCTI — Npaey yacTuny (21):

1
STy :;(ﬂi. g )s a5 =8 :;(a.j—a.l). (24)

- const — pisHnug cepenHix

1
ne —(a, —ak.): iy (i, k)
R

apUbMeTUUHNX enemeHTis BUBpannx pankie 1,k ;

;(cx.j — a.l) = da (/,1) — const - pisnuus cepeanix
apudMeTHIHX enleMenTiB BuEpannx CTOBNLIB j,l.

Hocrathicts (<) nOBOAMTLCA  WAGXOM TOTOXHUX Nepe-
TBOpPEHbL ChieBigHoweHb (23), 3 Yoro W BUIMAMBAE aOMTUBHICTbL

Marpuui A. Mokaxemo ue, Buxogaum 3 neobxignol VMOBMU CTO-
COBHO PAAKIB:

1
& j— Qg :;(a_,-. — e} = (5 — A )= Aie — Ay =

Qg —HA;; =y — NG ; = @iy 0y — 1A, = Qg + Ay, — 08y = add

b

Ha nifcTasi gocTaTHbol yMmoru (14) agUTUBHOCTU MaTpuLL.
AHanoriuHMiA NaHUIKOK PIBHOCTER OTPUMYEMO, BUXOLG4YN
3 HeobBxigHol YMOBM CTOCOBHO CTOBMNUIB.

Hacnigok 1. byab-aka ksagpaTtHa nigMatpuus Bmxm

nopaaky M (2<m=<n—1) apumuenai matpuyi A4 e q-
MaTpuuelo (ame. (23)):

@®

Aed

Hacnigok 2. Cyma afMTMBIR KBaJpaTHUX MAaTpPULb-

KNITMH, BYBpanx no ogHii i Tinbku No ogHil iz koxdoro panka i

KOXHOTO — CTOBNUS  KAITMHHOT  §-  maTpuui, [fopisHioe g,

= By A, (25)

(CnpaBennuBicTb Hacniflka BUTiKac 3 TeepxaeHHa (2D) npo
AAUTUBHICTL NigMaTpuuj).

Hacnigox 3. Hexai

B=(b by by

— OOBINbHI MaTpuua-cToBNeUb i MaTpuLa-

= (c1 ¢y il )
panok { Vbi =R, VCJ- = R), aki HasBemMO BIANOBIAAHO CNOPHMM

cToBnueM i onopHum pagkom. Toai matpuus < 3 enementamu

aIJ :bl *CJ- €aqUTUBHOK
— b —c. - @
wh eR.ier Ve, R jep T Culmn = Bmelmnm ASAT (o)

add=%b -,
Npu LboMY : 4
ODoeepeHHda3B0QMTbCH A0 NEPEBipKM BUKOHAHHA
YMOB KpUTEepilo aaMTUBHOCTI "MOBOID pizHWUb".
Lleit nacnipok gossonae GyayBarv agMTMBHI MaTpuui 3a
3ajaHuMK  ONOPHUMKM CTOBMUEM Ta PagKom | BCTaHOBMIOBATH

onopHi cToenui i pagkn sagavoi g -maTpuuj A= (aij) , Npu-

X
YOrY HECKIHYSHHUM YUCAOM CrocobiB.

SaysaxenHs 4. lNepesipka  pedkol  martpuul  Ha
agMTMBHICTE 33  AONOMOroln.  Kputepilo  "MoBOIO  pi3HMUB”

eKoHOMHIWe B (nfl)! pasis, Hix nepesipka aguTWBHOCTI 3a

O3HAYEHHAM, | — B (2n 2 1) pasie, HiX 3a KpUTERIEM "MOBOIO CyM ™.

BupopxenHicte. Teopema 5. byab-aka g -maTtpuug no-

paaKy BULLLE ApyToro ( 7 =2) BupopreHa:

AEA®/\n> 2 = detd=0. (27)

JoBeneHH arpyHTYETbCA Ha ABOX BNACTMBOGCTAX
BW3HAUYHMKIB (IHBapiaHTHOCTI Ta PIBHOCTI HYMO NpW HagsHOCTI
neox pagkis aGo CToBNWIB i3 npenopuioHanbHUMK BIANOBIAHMMI
anemeHTamMu) i kpuTepil "MoBOIO piznnup’.

Haenigok 1. Panur agutusHol matpuui A Gy nb-aKoro no-

panky (Vi e N) e Ginswe asox:

A€A® = VvYneN:mgd<2, (28)

QCKINbKW BCI pafkun, KpiM OQHOTO, MOXHA NEepeTBOpUTH B PAOKM
3 NPOMOPUIAHA MW BIANOBIAHWMMIW eneMeHTamMu.

Hacnigok 2. Cucrema 72 (1>2) niniitnnx anrefpaiunnx
piBHAHE 3 # Hesinomumu (CIIAP #1712 ), y akol ocHOBHA MaTpH-

un A apuTuBHa, cymicHa Toni | TinbKM Togi, Konwu i poswupeHa
matpuus A Takox apmTieHa:

AEA@)ACHAPHXH*CWiCHa@ ZEAQ—), {29)

QCKiNbkK niBa | npaBa 4actvHK (29), BIOHOCHO CUMBOSY C>,

piBHocuAbHi pisHocTi FrgAd = mg A .

Kpurepiin agurueHoceti goByTKY MaTpuus iz ¢ -Matpuuelo.
Bigomo, wo nobyTok KBAApaTHUX MATPULLD ICHYE 3ABXIM, ane He
€ komyTaTMeHuM. CTocoBHO A06YTKY agMTUBHWMX MaTpuub Oes
TEOPETUUHUX A0CHIMpKeHs — HA KOHKPETHWX MNpUKnafiax — nerko
repekoHaTMcd B HeaJWTWBHOCTI wmaTtpuui-pesynetaty. [lpote
icHye pisHOBWA KBagpaTHUX MaTpuub, aki y pobyiky 3 ¢ -

MaTpuue 0aknTbh afuTUEHY MaTPWLLIO.

Hexait 4 = (aij)' B= (bij) . C=(e;)

— KBagpaTHi

MaTpuui nopaaky 4 ; bi- ,b.J-

— BINOBIAHO CyMa eneMeHTIB
panka i (Wi l), crosnug j (%) € 1) matpuui B.
Teopema 6. Matpuus C - pesyibraT MHOXeHHA { -

matpuui A aniga (cnpasa) Ha matpuule B — & aanTuBHOW Tog) i
TiNbkM TOA], KoM CyMW eneMeHTiB paakie (ctosnuis) matpuui 5
pisHi mix cobow:
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@ _ ® _
Aed" nC=Bded” < by =b —const ¥iel (30)

Aed®nC=4Be ¥ o by =bl-constjel g

HoeepneHdH abasyeTeca Ha o3HaueHHi A00yTKy MaT-
pulb | kpuTepil aguTMBHOCT “"MoOBOIO  pisHuub”. [Mokaxemo
cnpasegnueicts (30).

Heobxignicts (=), Bunuwemo enemenTd maTpmii (6 ana

1

OROX AOBINBHUX CTORNUIE Jst.
7

C:j = bxlalj + bx'2a2j + b13a3j RS +bl?’1a71_] = Zblkakj
=1

F
Sy = bzlall + 51202[ + bz3a3i + ---+bmani = szkaki
£=1 . (32)
i=1,23...n

i aHangemMo pisHuul IXHIX BIANOBIOHUX eNnemMeHTIB:
i n i
¢ij—Cy = Lhyay;— Thyay = Thy(ay; —ay) (g
k=1 k=1 k=1

Ockinokn matpuui A i C agutueHi, To srigHo 3 (21)
NOBUHHI BUKOHYBATUCH YMOBU |

By = do(j, D) —const Viel ¥(j,I)e 12.

. . 2
akj a4 = dy(j.1)—const Wkl V(j )=~ (34

3 ypaxyBanHam (34) iz cnisBigHoweHHa (33) oTpuMyemo
HeobXiaHy ymosy:

dGh=d,G DTk, = Thy=bu=b —const¥icl (g5
k=1 k=1

Hocrarnicrs (C) Bipwroexyioumce Big npaeoi YactuHm
b,=b —constviel

1 , |, BpaxoByiouu

(cijfczl) V(_j,l)E[z

TREpAKeHHA (32), a came:

Apyry 3 ymos (34), pisnvug Habyne Bu-

RSy

Ciy—Cy = Thyay, — Thpay = (a; —a) Thy =d, (J.Db"™ —const
k=1 = k=1

3 4Oro i BUNANBAE agM TUBHICTL MaTpuL C.
Haenigok 1. Hkuo matpuua B — vanismariunnin KBagpat

3 KoucTanTolo b, To agnTven pobytks g-matpuui A 3 marpu-

ueie 35— BA i AB - pisni nobyTky apuTvea ¢ Ha koncTauTy b

HanieMariyHoro Keanpara:

B=(; )t by =by;=bVi.pel = ad(BA)=ad(4B)=gb. (36)

Doesepgednnad Hauo B - naniemariunnii KBagpart, To
B (34), (39 byp =lyg=b-constvkel, a  cymu
Ya g, > [Al0Th cyMy enemeHTie Matpuui A . I3 uboro i
s (Y4 = ke

surnmeae (36).

BapTo 3asHaunTh, L0 PiBHICTL aguTueie matpuub BA |
AE ne Tarve 3a cofolo piBHICTb camMux maTpuLpb.

83

Ha sakiHueHHI 3ayBaXMMo, WO aBTOpoBi He Bigomi
Haykosi poBoT, B aknx BM BUBYANMGCH Y4 3aCTOCOBYBANWUCH MpW
PO3B'a3aHHi NPUKNaAHMX 3aday MaTpuLi po3rNgHYTOro TMny.

Lpyra 4yacTuHa craTTi, NPUMCBAYEHA 3acTOCYBaHHIO agu-
TMBHMX MATpUUb Y 3afadax  AMCKpeTHol ontumisauii, Bvae
onybnikoBaHa B HACTYTIHOMY HoMepi.
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