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fesdLoejMisd ttOmujlsr;

4. (OLtOBBISOIs! toj Ctsd3] dgH DY e J eztzy d Z dzizs ig &5 § dzgf vzd ¢
ftesdL osHMIse | .

10C0 d bjrddSO tOL 9 do @F Isthw dzdods MdsIS d dzdzO dsderddy
M Bedzdtelzs h dr ssls tetsMmls, wodw jlsw Mmotsjotsj dsj d
sBd&zZOH O h dr Btsdzj j Isj n detsdztsc d ytfias ekd | t&Ocdafws j to ¥ ¥his ¢ |
ftesdLotsHMIsa O toj € sd3j dznldzjjrisdfry jfifiri€j dHagds ¢ ts 1o SOt T disOz v dgzfs,
ZO dzdr d fteddzjdewlils! drm o Metji?2 HwOCIdej. 1 tojHI
fsmMissw dzdzts?2 wfdese j, HBMIsd e Ot figo tf isdzsy H1slg paz'datzE i ldedi

1
R

O
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tcOL T MsCtcOh O s otcj d3gj dedets?2 ddelsjtco Odz 3 Y HE dzOkz1
ftesdL o sHMIse | .

l fewirLd fp fBvwodzjdzdj a3 detseor m dLHJjdzd2 d Isjnr dets
OClszOdz! dz" = Istcj Btso Odzd 2, CoistsBGl g3j dels drtddln! Qidgr 2. j wizlzj
dzj sBrsHd @B MdMmMisj ZOIsduyj MSd MEh j Mo dzviIs! 0OdzOdzd L
sMisOj Ismw dzd OSCIskzOdz dzf &3 Hdzv ftedd3d dzj ded v Ct5dzS tog Is
rdwisjd dsfyls! , o L OHOU] Hedslds tslde@®Ry | fus@idteiie tf ldctsA) dd
HSC k) dzsOydd, dzOL " 9 OglsmM4@lsOdzH OtclsdL Oydw [ 1,

4 GBHAY MSOdHOKISdL Oydw BroOlsr 90jls d@desedd X d
d ) BN Iskz. [ 20 ®sftejHjdzjdO COC HyWlisj dz' detsfls
ftsolststews h dj mw ftesyj Migr ) MW j tOR dZOtc s H dzts G t5
MY sCEmMdteso Odes dz0O HBMisdy jdedd or MisCdrd B shisfW j dzg-
dlsOdzH OtelsdL Oydvw EMlsOkzOo dzdo OjIs ftcOoaddkzO d Istcj BB
W dzW jIsfieH ddgf 3 -H dzv ftecsdL otsHMIsea O f slssd@iz, $ 0S¢ { scC
Mdzj Hse Ols j dz' dets, © ko j dzd yj WYy jS i€ tzdelg dzds s ff dzdf)lsB d
ofmy j s, (SNOXN d3j IsStsHT MlsOdzH OtclsdL Oydd . J dzd H |
sfisdddL dtetso Odadkrvj dielgscjskdeOls dzts f solsstew s h dafmw L OH
destcdz d ftOoaddz [ 2, M. 77].

1 sSH 3 ssH ORI Mflst®jdeHiPldcdseddz jCdpdd' JizE H 82O L B2 BN & 5, { to
Cod3f dzj €M ftedj diseo, Cwobtster j B M JjydoOsls HtsMmisd
[ Ot | d3j IssH' By des tOLHJjdzdls! dgO: WddshmsWmSd],
LOBI IsdIls! , ylsts dd3j dzdzs dz0 dzd - BOLdlkzjlsfmw MisOdzH O

Mefonbr

YHHMEAYMA
NPOAYKUKA
CTaHgapTH3aUNA }
onepexrawnan \‘1
[ CTaHAPTH3ALMA J/ l arperaTHpoBaHue ]

KOMNNeKcHan
CTHAAPTHIALMA

tdfm. [jltsHr MlsOdHOLldL Oydd

NapaMeTpH4eckan
CTaHOAPTHIALMA

YNOpAGOUEHHE
obberTos
CTaHOAPTMIALMH

vifjte! ©LOmMhmdslstdd Odkcstdld &jlssHtss bkfstwH
ftoj (B Ptk POLIsMY o o' MsSs2 Misjfjdd ssydshlsd
kOS] o BBd htsd Ssddyjfsej "Ocss, Cwlsserj kyj
d dz20 f0Slkds) (sCOLOdkd Mots 1WW,jSlkdo dsfyls: .

[ Odedz’ 2 Ok stedlsds MeMmissdls L fdjHEzsh R 5O 5o

O
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1. sadapmangfdv diLujddy. [ftjrHjdveslhY ctlzffr H
Codemistez-BpBagzsec d yj MSdd3d Mo 2 Mmise O] ;

2 . tdOdzdL Oydw Ctsdzd yd Mise j dzdats 2 syd dzs¢ d Ctolzy
ftocjHMIsOoadlsjdzv ctokzff HjlOd]?2 it HoldRy fols MW Isjsc i
BI Is! 4 Hdded Ydats § , Mjted2detsy ddzd BOMMsets) HesdL
feweodzy dzgdw HjWjCIlstse d dr Myd sOded 2 ;

3. Jfdwowfm! d&O birddudmtdy Efdessdw¥ d Ujte
ftejuMmisOodlsj dzj? ctekff, dfidddipailge lofPedPddgtsL i@y lem
BOh ckelstso Hdzvw o tsMmisOdztso dzj dzgdw H J IsOdzj 2 ;

4. [fmEh jMmsodw jIsiw letstc Ijrndsdtedyj MSdr BC
dzZOH j Y desfls! d IktsydesMmis: dr BOL Jtese Odzd v ;

5. [dv bkflsteOdsj ded™ HjWjiSClsto { totsdsthwd Idifv- Isl<ads
1 Ctsdetsdzd yuji MSdj 56 0OL Olsj dzd ;

6. [Oddzr 2 1sOf rROwLOCkjtedLEzjkMmy Ysttddiss Od
BZOth ckzlstse tsBteOBtSISSCd d MtsmMisOodw jIsmw tsfftej Hj dzj dz
sBBtczHS OdzgdwY s Y jtOYdWw dz;

7. (OLtcOBOI a@xygfme dlgj sdegd®Oydd. ClOf tjh Ojls
9dHO tBOBBISd, GBtttZzHBo Oddw, MmMtejHMmlse oigjrOdzdL
stcOdelf stelsde | MejHMIsoa O Hdzw fjtojdBihjdedy L OEtlsse
B Y BY JeOydesdedz” § tOL o3 67 .

[Mdzso dzets?2 yjdz' ¢ tOBsls s ZddWdSoydd wodwjlIsf
Pecsodz" d COyjfMmlsoa® dLHjdzd?2 fHtod dOddkjdz' hdn L Olst
1 ¢ zOlsOyds .

ITHjddds sfdtsodz” j] 1+ O ftetso jHjdedWw tcOBTSIS:

1. 1 tsHBtSte datsd3j dz$ dp@slsilriag 'y O df'F dzided WdfE20yd d ;

2. uwBBt d OdOdzdL ddeW stedZOydd, COMOsh dq2Mmw { tcd

3. [fdtOwvm: dO0 tmdsedzr j yddd, LOHOYd d dzOf:
tcOBBIS 85 Edd¥dSOoydd;

4. [MmEh iMmsodzjddi By dld gidkzd sOltses OBl

54 dtcOw f): %O tjLbkzd kO’ ftojH HEM jes 1 k5Ot
Bjtesftedwisdy HdzY dRn odzgjHEjdzedw o twWOBBISEZ fftoj H tod

10 tshdesea j HJjlOdz detsets OdzOdzdL O dzgOkzyder = d Mmils syd
OdkcstedsBse bkdd¥W dSOoydd. Il tjLbkd sOkj o BteOd
fsdztsy dlsjdz dzr § Ctedlilsj tedd:

iyjlsCovw dwsecdsO d Bl jSlkdodsMmls! COYHBEES N OEO

T Oz yg dz yjorn hOcetses, ftoddgjde" jdsr = ot dzdetse dn

swdzjHEZs hdds o03der 8 Ctedljtedjd, Sttt 2 Istjs
fteddsd dzaj dedJ d3j ssHtse MIsOdzH OtelsdL Oydd dLHJjd&d2 o

[ Oh Jddzesmistesly dzd POBOY Stz 2O ©lsGOlHEA O stk § iz
sy dz hdesSd?2 M jSlte ftosHEZSydd. | Z0o dzts?2 R Ofts(

O
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1 d1dzj o Otclstsea ME sets etsMizH Otefilso j degdetsc ts

ftesdL o tsHMise j dgdats 2 HdWlisj dz desflsd wodzv jlIsfw ftotsj
ElsddzdL Oydw tOL dzd ydzr » HBO" ddzg, Isj r datsdzts c@drj2mM¢ ¢ ts

RMfsdz' LsoOdzdj dRBilssHtse ftojHY sdZOcOj Isfiqw o dzOd B
gL Hj dzdWw. | Zz09 dzOW  yj dz LOC dz¥ yOjlsfmqwy o MsCtO j
MssddismMisd ftesdLoHMiso O or fMCOj &' n ftosHEZS IS

RLGBIstsodzj dzdj dL Hgdzd BMEZO] fif licg dzf jelsiyls B dzOG tsH Ots!
ftesyj Mk, Ctktter 2 ftojHmsOoadvjl dL Mjsw §tsdif dj
ftosHEZSyde . 1 Oydgi2hdds  dzj d3j delstsds ftetsd L o tsH Milse j dzd
ftesyd M, Meshisswh d2 jRiinse O d dits af'l .3 dimp’delf * H e OL d3j
sBl jJSIO ftesdi®@XHMIsa O [ 4, M.

] COudmboj fJteddid teO fiedohfdnillyls to dids ¢ tOsiedrijL dzd W
QOolstsBOIsdyj Misets HtosBtsslsBtstedzedCO L jtodzgO BOteSd
Csdzdyj Mo s  dets gl jdeS, zOB ztcls s H j EOHCOL Zd3j 9 OjIs or MtsC
o' fEMCOj 3" 7 dLHjdd2. t(4ihjddi HOdzdzs?2 ¢ tetsB dzj d3”
BjssHtse MlsOdzH OtelsdL Oydd, o yYOfmlsdetsfmisd, diilstsH" Lk

ltocso jHY OdzOdzdL ftoesdL omHiplse " ¥ iz tetsls B g s tzd YOS
fsHhdfddStse d mMOdz dzdS¢tse © dJLHjdzdd ftjorhOjls
ftodddi dzdls' € dedd3 Bj ssH Ef§ stew H sy dad W .

0dzjj, Hd&v ftdijted, ftejHjdadd tBhdj cwilzff
mMOdz dzd ¢ slsdzts iy B3 df, Epsdsizn Otclsdzr 5 tslstcOMmdzj o F 3.
ftoesdLotsHdd 3. 1 smdzy EZYstwHtsyjddw HOddZ - HjlOd

| ZOo dzr 3 S OLOIjdvdBBd EddWdSoydd woikwd Isfqw
ftsolststoW+ .BtsMmils d

[ dzw flosBslsBtstodzd C O tslpdasd 2Oy d df s© OBy g bz o O
Ctsdzd yj Msdsld iz nbs Gdzj 2 . [ Odedz" j € & Pls jote dipfs CasR B tek@ddg ™ N ¢
fsClkfdr i dqLHjdd2 d ftolttew j dsfisd tHdatsd dzj dedz’ n

tOmMyy s St WWdydjdzas©O EZdedW d S Oydd= slj2d Hzjugdddj Anls
2 Mmds dzOd i3 dzetso Odzed 2 )

XS C y
Y- p()p pn:?pnnbtpj@b

dtlssddsMmls! fsHhdfddise MMlsOodvjls 7000 to d
18000 t. )Ytod fodds?2 Mssddshmisd dLHjddY 100000t
Mstslse j sMiso j dzdats.

[ Ofmyy s € siidédfinddCi@izlsd@ f Zyd stsd Missddsmisd Hls

O mmx mpu Tt g

P q - -
—0 b p
5cC p p Tt ¢Pp g
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O Tmip TP Y TG Y

P q ~ .
—0 b p
bC p p Tt Yp X

ve jdzdyd dd] EkttsedzwW Edd¥WdeOydd Hts 100% L OyUOMmL
sjdz, ybts HtsMisdy jdedj Ektotse dgv o h-ijC tsdztsddjdd Mafsdy st t

¢ fHtod MsMmMlsOodzj dzedd ¢ Otelsr EdzdWdSOydd ftotsB Bt
f sCOL Olsj dzd , Ylsts cEsotstedls s o MsCts?2 Mmisjfjded [z
LOstcOB HBkzH tcsj CIsdtetso Odzd j . sOCyj 1kt EMCttwjls
ftesBslsBtstcdzd s d Mmkh jMmlse j dzdes BB dZj G YOjls toj B
COHEEY .

[ dzv HisMisdy Jddw § sMisOo dzj dgdets?2 yjdzd BT dzd ff tesOd
dL zyfndegh j mMlse ze h d J 3 IsStsSHT MsOdzH OtelsdL Oyd d, 9
Edzd% S OQYHj BT s HjlOd dzs ftetso jHjds MmMmdzj Hise C
HilsOdzj 2 d2O0 BOh Jdesmistesdlsj dz' desd3 f tesdL eatsHflsea j. €
EwiLodd3lsio, d3iffed d3d dzd Is ¢ dzed 5 d3d IstsH T fMis OdzH Otcls
LWWjClsdodesmls: C0O¢C MOBets dqLHjdzdw, OS d ftetsdlL

vO¢ XYJ B dzd tcOL OB sSIs Odz o] sz dzH Oydd s bkdz
HilsOdzj 2 Hdd&v &Ohddshistetsdls jods ddgidss tsdz jff tdaHoAts. Cotds@ilsipist® OF) |
BHEMN jd3g, Isjd3 MOB d3 fsor h OV Ektetse jdz@ 1 Ctsdesdid yj M

[BBBBhOW ofj oM imMCOLOdedatsy, BBsy des MmHj &zOIs+ o
Edzzyh jddv ftosdLosHmMlso O d tihjddwy IsOC diRls @@p 2z
o j dzd yd dzd J MssddsMmisd ftesdLotsHMisa O or fEMEOj &
mMeh i Msokze hdj d&jlssHT MisOdzH OlsdL Oydd, o tmtse j dad
RMfsdz LEvw OCB2 JBHAaBH d&syds IOCYyJ L dOoydlj da
ficsgsHmMlsa ® o yJ dzsds.

[ dlsjtcOktcO

1oWOdOM* jo ¢. ¢., I1setsdeddz ¢. ¢., 1 dZddzso O u. ¢.
[MStd: uvsdtd] dOkCsYy &Sdj kjodsdsecdd, 2014. 47
2.]1JtOmMdisa © . 1. VY BtW HSYJ dzd | sistedd d d3

Ctdzls j € Mistgj HO®af@akdz 7 Miststtsdz /75 R B cOYydY dzOES .
3titfdde A. A. vded W d S Oyidiwiz Isf ffls Qe td Isjdded@y difwts ts d L
stczHO d €COyYjMmkse O { tcsH HEHYHE@lZ W detwsdp'izm dzj dfdgticHsEZz dAO!
¢f Olsj ted Odz"  dzOlz ydats d3j Is o tef of uf gttt irdnRsficepi @sde @ Isizlydz! ¢ s 6t
OmMf JtcOdzls s o , MYy i yd © dgddfylsdifo? df sl lsicjsdzls sol tsdzy M€ d 2
Edzdo jtemdlsjls otHAdSGES HBOdf stcls©®, 2017. . 49

O
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5 4ndtolsdzOHL J . 1., g Ctcw pudddgd Wi SOy, dw | tflistdo (te.ts
dmtfr sOdzed d gL HJ dzd 2 BON ddzsMmistetsd Is j dz¢ dztipe® dzif dedsif,L
B3sH j odzd L Oy 8 v . w4260.4 8 .

EskHjdz €ddz . 1.
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ub&10. 8
MSC HASL ,KOB4
LitvV.hbh%lvi t viKivdv a
LomonosowloscowStateUniversity, Moscow Russia
SamaréaStateTechnicalUniversity, SamaraRussia

MATHEMATI CAL MODELI NG OF NONLI NEAR VI BRA
OF AN UNBOUNDED STRI NG WITH A MOVI NG BOI

On-di mensional systwmmschtmevédouadarwiedeloy us
of dodding 1;69al fdtexo hiBé]]Heaol i dhl]k,ss edrlirlold ss tf
10], et c. The presence of moving boundahi es
systems.

Unt i | now, the pr-ob&mseeerosfe |oosncgiiltluadtiinoans
boundaries have been solved mainly in a |linea
boundary and the interactéeonsne bes owieclelhnatl iomms t lua
into atctx®untl flrare cases, the effect of env
account [ 7]. Real technical objects are much
intensitagiohspsctihlkel geometric nonlinearities
oscillatory process.

I n connection with the intensive devel opmen
accurately describe compl enatiman heenras ¢ cas c imolda
with moving boundaries, taking into account
process.

Il n this work, a new nonlinear mathematical
string wibbuadarowiing formul ated, in which th
account . Boundary conditions are obtained in

to the | eft and to the right of the boundary.
The following rdedudgeadtfiomstolha el jnd ct Siiass de

the -seossisonEli sandae; modul us of el ast iGiiitsy tdfe 1
initial l ongi tudi nal deformaTt:iEé’onL(t)dfstheeob'peg
the object not deformed in the IongiULﬁOdl]'l'nal d

ti me.
The moving border consists of rigi dhly Tchenn

stiffnek§|seasq3trs' ngo the transverse displ aakment

direction, there is a rigid connection betwee
bet ween the rollers and the object, therefore
are small, therL@gwwl ity takes place

To characterize the transverse vUzﬂﬁt}t'lttimens 0

di spl acement of the poi ntXsatoft hteh emootbejnetc to fwittihn
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In [7], a system of differential equations
e 5, ©
J\/’qun 4"1{)( ) +rnJX IXt 0 1,x 00,:
’:‘ unJx %{Uj,xlﬁ,x 0
i \/7 g e 5 5
175Uy - Whe Hh JX i 97 0
1 ququ 'uj,xl'%)x 9
| “ q
1+|(Eumx -I-m.lz‘) #,, ki, f(x) 0. =
|
[

Border conditions

u,(0,t)=0; u,,(0t) =0
(Lo, 1) =0, Uy, (Lo, t) =0,
dtzu_l(u(t)tHS(ql(t() 0.3 w( 1y 04) K

+€eES(Jq,X(L(v 09y, (1Y 09 I

18 ]x(L(t) Ot) jxt(L(t) Ot); 1X(L(t)-0’t) )
\/ujx L(Y)- 0,t)u, (L(t) -O,t) 0\/u L) 09u, (L) O

%ES(Jq 0 0.9y.(10 8] 3
u,, (LO+0.t)u,(L(t) 04) U, (L(t) +0,t)
\/u,.,X L(t) +0,t)u,(L(t) 6,8) OJu,, (L) By, (L) 03

) &

wg—;w(ut),t)%ltam(ut) 0,1 My, (L) 0H)
- Elu,, (L(t) O,t) Atu,  (LE) O0i) kus(L®).t) F® O
u(L(t)- 0,t) =,(L(t) 6t);
u,(L(t)- 0t) =0; u,,(L(t) &t O

Il nitial conditions
U,(%0)=/5(%); Wy (%0) =/,(X.
Let us linearize the system of differential
rSU,- ESgy, +El + M Wi Ky (X0 (1)

L,01)=0 u,©Ot) 0 wLt) & u,Lt) C (2)




C @20 kS kY | to |
Mise j dzdzse 5 Iz

XXIVIfmjesimnd2 M ow Ml k2§ @uls d¥ O
t6

1dydzi 9o Oclstse ME sEts csMikzH O

m2 W(LY )+ El (LD 0,0 (LD Osf)  + (3)

(zxxxt (L) B1) Wy (L) 0d)) k(LAY F® O
uz(L(t)'l'O’t) :Uz(l—(t) Q,t);

u,, (L()+0t) 0; u,, (L) 01 O ¢4
U,(%0)=/5(%); U, (X0) =/,(X. (5)
I n prob(lem wWwel)wi |l Il accept:
| =0,/ =0, m=0, k,=0, f(xt)=0, F,(t)=0-.
| ni $ hcase, the vibrations of the string wi.l
ru,, - Egn, ®© x [ 3 9:-
The initial conditions have the form
U(%0)=/5(x); W, (x0) =/,(X. (7)
From [7], taking iwa}, o wec codbumti nt htehes nbaolulnndeasrs
zuz L)~ ru (0 03 (1) o) kY (8)
-ESeo(q,x(L(w,t) u, (LY 0)) ke( LD} O
u,(L()+0,t) =u,(L(t) 6,).

Thus, a newheamatlii maelar monchd | of transverse o0:s
with a moving boundary has been posed, i n whi
Boundary conditions are obtained in tthoe tdhaesd e
and to the right of the boundary. The resul
homogeneity was observed: i n the particular ¢
coincided with the cleaswxiraeaelctmmnee,s whi dah ei mdeisa
mat hemati cal model s maketiemspaoysioblce |t atdeoncr
boundari es.
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MS C: 74H45, 74KO05
LitvinlpvLVNtUki?hova
Samara State TechnReg$i &ni
LomonMesevcvowUBtaeesi tRys?Moas c C

APPLI CATI ON OF THE APPROXI MATE METHOD
OF KANTOROGAICHRKI N FOR THE ANALYSI S OF OSCI
OF MECHANI CAL SYSTEMS WITH MOVI NG BOUND

The article considers the resonant characte
boundari es. The phenomena of resonance and
approxi mate method has been devdlhepedafilmemelea
forces and viscoelastic properties on the sys
of boundary conditions compared to other appr ¢
with moving becsswmdanrciee sc.haTtThaectrer i stics of viscc
using thei@aheéokiorvi médt hod are examined in the
and steady passage through resonance are anal

On-di mensi onal syseemsmowbhoseebwudea s ]us eldh e |
presence of moving boundaries causes consi der
met hods for solving such problems are | imited
condi ®fi omnlse approxi mate -Gat @doksn méeh&Kandesow
most efficient. However, this method can al so
possible to take into accounéemihehefitestoef as
of an oscillating ob%fjfactitonandt alcefo the weakda

The paper consider ssttdatee prhessomaemae odndteass
for transverse osablld altamogtsh,0ft akirrog ei rtfo vaag ad o
forces. Performing transformations similar to
amplitude of oscill athi adrwshaand rcr esopdcen d iExg rtetsasti o
describe the phenomenon of steady state r1 es:¢
resonance.

The expression that determines the maxi mum
the resonance was numer i c dalel ydeiprewmastnicega todd tthe

amplitude on the boundary velocity, viscoel as
The results of numeri cal studies allow us t
-with a decrease in theelvatbccityyobndhdarmp
amplitude of oscillations increases,;
-as the boundary velocity, viscoelasticity
amplitude tends to infinity;
Il n conclusion, we note t htaot ctahrer ya boouvte ar egsuualr

of the steady state resonance and the phenom
whose oscillations are described by the for mu
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BsH j dzj 2 Mmkh jdgGddzis? dzdlsj tcOlskztej o ryw 2 dzw sdists dgdstise o
tcOMY esMmistc Oda] Bz2HzOY dL dzd m
JoCts d dBdCtts { StdsdBdud Msd) o&sHj dd;
vystejlsduimMédy d ftods dzOnde j d&sH | dzd;
dlsOlduimMeédj d HddzOBdUud MEdJ BsH| dd;
{fdmOlsjd df § d sflsdddL Oydtsdadz j &isHJ dzd;
r dlsjtcdsddzdtetso Odzdzr | d o jtetswisdesMmisde J BsH dzd .
14 BEHJj & tcOfidddsetedfte® sy odH', O dzdh ' tsfMlsOdatse
BsH § A d MOIs j dz' dzHjezc s dgf, s M todifildefto dal3tgH jogish, § dAg o
Clstster 2 of HjdzwWeEls fbkh jMmise jdade j + dzj Bjdzlsr d f jtej
fsish ¢ B30I d3Odgiz{dy J oy CdgCHs jWdsO Is dvulg e 'd ~f Edp'Ols (¢ 5O ¢
BsHjdzd, HO902Isj tOLBj ] BBOS N3G o3 2 daH j &'ist
] sfdMmMOlsj dz dets?2 disH jdzd o7 Hj dzw s Isfqw 1 dzj d3j dals '
Ctlstste” § BB jHddz" ¢ s c® jigiads"i BOHE g B&zYY " bj § ot
JLEYO] Bscts ! Codtskyf@imBsetddo dfsezg 7 &) 3 slstcOfMd
shdtso dets] BOC ot SsdesdBd Yy ME sy sy H | Mise s
Y=C+I+G+N X

O
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9 G sl\sicfptslp ¢ 21 dz' QT fiptssontdsCHEZ f dats ] ff tsdf dzg B s @ad d of |
tcOfMnrntsH'™ ¢ NiXky Piglyisd Of MY sis?2 &sHj dzd tOMhdtslsted d3

st Odzdw frocasfHBESHE{sSHESCIsSS ., [ dzv o' f EMC O tsda
sBtstclzH s Odzed § , Coltstets§ W dzw j Isfpw shmdeso dzm d3 ¢ Of
LLK,R[Isjfidsddz, ylsts o LOHOY] {Id tj mMztemr dzj HBcsckls
o] MtcMO dzO0 ftosdL otsHMlsots  toj H g dgts Is(id i ®ONBLEH ,J dzkf iy O
rifkj.d ftsHEzSlisol, 208@dOd3 dzOHts kL dzOIls! Bl jJ & o'
S lsd BOdz dets? Ysef Us@al3ffy Py lsfd tsls tej Odzd L Oydd.

J BOIls j 3OIsd yd M 2 BtsH j dzd BkHEIs 1 CLB8GJ dede §
dzgj 3 dgws hdjfmw o ~AtH] fHtesdLosHMIse O. vOCY] BREHE
f4te &gjdede” j, Ists Mt  dzef 5o glagedzt J 5§ Gl puz™ §lishigly oL
i 4 ted d3j dadz" J , Ctesdzgy GBI Jjd&3BO o fEMCO f(tosHkSiydd,
L dzH 5G J dzdzOW  ff J toj d3j dzdzO W , x .§ OIS e Ay leAg" tstf lsdg P B Y OC
10§ dMr ea0jd3 jes Mdzj Hks hdd3 tsBOL Bd3:

Y=P 1 XtIP 1 XtléePn X=B Bpdpi ma x

[CteOdduj dzdv, Sobtter j §ufsOoddd Hd&Y ko jddyj
sOCddd dzj cOo j dzfMmiso O3] :
l 1x1 + | 2x2 +é + | nxn O L
rixi1 + r2x2 +é + rnxn o)
k1x1 + k2x2 +é + knxn O R.
vO¢C COC Ek dzOfp daj dssjc klsdz@ jlsdzd Wis Is tafgf y QHlsts fdef fiplz © O §
fjtoj dwejxdegdzr® 0, | = 1, 2,é, n.

[ fdzd Bl jHdddls! yjdzjoks WhkdSyd¥r d bkfjds:
sfilsddddL Oyddadzzs dBtsH jdz2 . v OC Y j { Ists B BHEdz y jGrdEy)
BsHJ dzl o f sdzdzjo tajuAErdfiflafiusde@ MazzyOje d dBsy il BT
ftesdL o sHMIse O. 1 s sO¢ COo¢ X d GBo tsted dz(d , Y
tode dzdL d & jsds dzrOBP2lS] ©OLBjtjd, SOCd) Ekhmdassdw,
dzj By il EZydlsr 9 Ols! :

I & jwo ' &, Wi afPdjde'ls!’ Hokd HEkzcO;

I ®mlsster &, Bl jdst tegefybiedShHdetss OdzdzOY j Hdded yO,
ftcsHOo OlIs! Mw d Is. H.

Idstejls' da, yjdy dsckls Brls! daj § sfjlssw deder &5 .

Iyjlejtelsr &, dsckls dhMfsd Lo 0l! MW tOL dd ydz j
L lafs 6 OL des] Csdduj Mot o] Mewhse .

Igwisr n, vyjdd sttcOddLOydd OCYj Istejsksls H
COoyjfise jdedzr ° d Ctsdzd uj flse j dedzr 7 .

Ih jfmlst B, ftej HdsYj ddeOw &GOl BOIdyi MS O  dBEH C
HOChksttsa, $OC fods®kSbk GOtijHsa idsd) i st GOs dad)

O
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Clsd tetwOdedyd dedvw ftsCOLT 908 s, Yylsts o 1 Ctsdatsdzd ¢
ZORIsets fMasydjj, bOS ¢0¢ ftdrsHdlmwy Eydlsr o Ol
BOIls§ BOIsd ud MSdj &BsH ] dzdiz@izjts waddinfgdsdO do  xdeo. dids.te i § f
LIsts, dMmMitsd LsoOdzdj sOSCdR &sHjdzj?2 tyjd' OSkkzod
MftcscdetsL Jietso Ols! ftodd3sjteder 2 tojLlzdz sOls, ftojHBISo o
fsdzvls!, COC By dts kftOodwWils! HOdkEs?2 fdhlsj Bs2.

RBAsHY dL ftoetsHj dzOdedets? OB BstesBHRFHRBPIsa () ¢ OBH
itlss ftojHMlsOodzj dzdj { SdesBujMSdn fesyj Mmse, ¢
EftcOodzj dzgdv. RA fYtoddsjdzgj dzadj HEMsOByYdts OClEzOd d
1ICsdesdsd yd Mm<E d - L OH Oy, Coslsster | tcj h Odzd M BUzw B J L
sBtshdztseo Odzdw Motsdn Isjtsted?2 ddzd dzORtYHjdzdW tejh jc
dMmf sdz L 59 GAC S Cifo HAfOLL dzOdzd v o B dZOMIsd dBOIsj RO
BsH jfdefd detsfyw Is BOS fd &30 dz! dets Istsyde § HOdzdz' j o 1 Cis
ftod2lsd ¢ Stddyjmlse jddetsdi toj L bzdz sOlskz, + WWjCIlsdo
d dzd dztse duj M ts,jdej iMsHsjtedzd jdzO s dztsy dlsj dz dz' j Miststets
1 Codz&WBOIs j BOIdUuj MSd2 dBjlktsH d&jjls slstedyOlsj dz dz
dzj stsydetsfyls f sdzlzyj dede’ = HOdedz' = ddzd dzj o tsL By dets fyls
ofistej yOs Isfqw o toj Odz! detsfylsd, dets dzj BscEkls Brls! ¢
orh M e OdEdc O do O Ismw 9" 9tsH fdzj HEZs h d2 9 9
SftejHjdjddg' 7 tejLbdz sOltse, ftse jMmisd dMmidj Hise Odz
d BBOIj BOIdCd, Its jMmls: tetsdzr RO BOLISd o 1 §t5dzts

] djtcOlskztcO
1. ¢dzOdz' ddz [ . R. uldstiddzjCldsdnigiOn Q t€ dstelzoLdzf@ded v :  d3j Ists+
[.: 10E¢OG, 2005. 4. 145.
2. 1 OQtcdzr BOjoO ¢. ¢. , Sdzefimso © 4. [ . [ Olsj d&30Is d y
Lotsdzs ydqw d fjtemfjiSCisder [/ / wvjitstedw d WJEsHEARSE
3. vzdizd dzs o df@QzdfL. a3, A BtE sdesd3d yj MStsj ©BteOL 59 Odad
CCtsojfls, 2013. . 2013.

ESnddz 1. 6., RTdekars
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Cdzad G JIsdCO. GCdzj Slstetslsj mndzd € O

Ur $20. 92
OL ZOB OGO O ¢.

sOLOdMSC d?2 cetsmMkzH OtcMmise j dadzr 2 1 dzj t

G. sOLOdz , t

lrtelrsovrIZ VERI[CVILVRCE L0 Jdovrtfof?2vd CrrtdR

) zOMmilstswh j | o toj d3w Bdetsy j Mlsets  kEygj dzr ~ dL tc
Odz' IsjtedzgOIsdodzr » dMlssyddSse 1 dzjtcedd, sHddd3 dL
1 J d3dzd . vydlsr s Ow ZMmddzj dzdztstg s HAASE tsdz! Is ts5th @fa[@, &4
LdgjtccilsdSO wodzw jlsqpw f jtemyf jSCIlsdodes? t©OLtcOBBISCETS
mMeh jMmMsokjls C0O0C Isjf dslkO, d dai bteiBlzils My dc Odzd
ddze j Misdydd o {1k MW jttk GftcOojHdsjldc FPOB W20 8 dzg |
Odz' IsjtedzgOIsdodzr 2 dilssydeds 1 dzj s dd, dimf sdz' L 2z h d
Ccltetsets wWodzw jlsfqpw RBOEBO 7§ dzdzd . [ OcBO t©OME Od
fwOSisdud MSCd daj dfmud tef OJ B . | J Blsj tcd3Gdr'dalz’dz] o i3JciPR 15
dzj HO9 dzj 68 o bkdz¢ OdzgdL 3G [ 1, M. 417].

t O26dzr GJjtlsjted3Odz! dgf n B3 Misstetsy Hjded?2 HJ dzvIsmw

1. 1 dfjtelsjtedsOdz dz@ 2. U p iz 0 Bl dz'{ 20 26 H digjCdFld]
sjSlssddyj M2 L tsdzj, O ctOdedyj Ctsdalsddzj dzls Odz dz
ldBuvCuy ttOmMYf sdztsy j dzg dJd3j dzdzs © 1 Isdm t©60O2Bdz0n .

2. 1tsdzzlsj ted3Odz' dzr 2. U jtsiy j4c/fele t€ df Q | OR Grial j dzléno
O dzts BO dzd v ozd zi YO dddd o Mbsstetsdzj tsls cteOdzdy  dzC
dMsiMmlse jdedz’ = otSHBsMdz = f dzZOMlsse ddzd dL tOLHTEHS

3. | Btedz0dz dzf @dz' 2u jaigfagsdas /4C005. w O | tOM{ totsf
cO2tsdzr dzgO@ § dzOdgjIlsj 1 jBBdzv. 1 sOCdr t©0O2tdZOR BB Y
dL dzjHte 7 J dBdzd .

Il COYHEBAR dqL orhj ECOLOddzr » ¢ dzOMMtse, oL B3sY C
GdHtetsls j todzPdd HatzR2yd d, ftod SCobttts? folststd otsH'
ZOctcj 90 jlsmMw HBs dzj sBrtsHdd = Isj B jtcOskzte, HtcjotO
ftcdtesH, Mtstslse jlsMlseakzs hd2 o' AtsH oBH' dzOB dz8 HOJ Isfy
dmSemmise Qudadz g o fBStHOR, Bd&ZzZOGBHOteY Ctslstster o
sjffdzs [ 2, fp. 178].

O dMistsyded ¢ d OC 3j dBsékzls Brls! tw©OLd » od
mMkrtsets ff OtcO. 2 . RMssydzd $d o &zOy dese s §f OO ( Md3j
Clsj todzOdz! dets? otH' . 4. wkadj cestvydj MeoOodz dzr j

1d Blsj td3sOdz dzgOW 1 dzgj teadw sy Jls B' Is! d fijffcadf L tso
foazzyj ddd {dj bttt djtedd d fted tBiMmfjujddd sE

@ ® 124
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ftojHftcdWwisd {dsgatziz | dzeig®@ z tsB' Yydes o tsL otcOh O ls o L j
CoOyJifflgdcj HOs Is o BdZdy O2h d2 otHIBJ O3. l Htekzedrn Mmdzl
L Istsls fOtc orHjdzwels d LOIsjds fteddsj dgwesls Hdzw otcOh j

ltc] sBtcOLtsoaOdzed) GJBlsjtcd3dOdzizelzs? dzd thzg 66 f d @ © L O elzg
Isi BB J tOlskter MteiH", HJjddlhmw dO MmMaiHkzshdj &jlssl
dmMf sdz' LsaOdedd MEzrtsets  OO; 2) de ftew B2 B IstsH
Isj B3 j cOlkztets?2 H®itsH 3 )B thipdjjjh Od&H 2B @ dstestaj, Is fifwts Isdz@ r P to
mMdsd Md oetHr M Hkzedd®Bd Y dHSSMIsW d3d . { Mdztse dzts?2 L
fsdzzyj ddj dzgjteedd dL dzgjHte L Jdzdzd, SClststcOW 5B M

ltoj dd@3zh j Mlso O 6§ slsj ted3Odz! dzr n  dzj SIstetsMmMisOdzyd 2 :

1. CCtdsegyy HEOMdesmis!: Bi jCIstse ftod St &z Ols

2 RMMCdzs ydlsj dz dets or MsCdj L O OMr Bsh detsfylsd .

3 1do9" MsCd?2 ke jdz vyj dz

4. 1dLS¢dj LOBtOIlsr dO tBMdzkz)y do O0ddi ¢j tlsjtedzOd

5 1ddmMMweOjdr §j L OYOfr 1 dgj s dd, Clstste” |
fj L hdedgf L d3j dzj ded 2 d Htesydr odzgjh dzdr WOCItstetso .

6. J1JiMfijtiBB2dkz ttOBtSlkz | ijtula o tijyxddd 24/

7. 14dLdOyYdlsj dz' dgzs ff dztsh OH! Isjtetedlststcdd ff sfistot

8. CdzgjtcetsBjL s OMmMdasMmisy d dzgiL Ooadmd dEsmls .

1 MsmMisswdad® d20 2019 cetsH d& twdHj OfBicpds [ dzic
MisOdzyd?2 MEzdzzOtedes? Bsh desMls! 8 Ctsdzts 75 [ 1. v jt
Htse jfMisd HB Ektwtsodsw o 17 JllIs. [Mmdese dzgOvY MlsOe €O
Addazdfifdder, cH] ©OLtOBBICO deso sclismW tcdp@dn HakRE s @
vyjdzr j ftejHMCOL 9081Ils, ybsts Exj yjtjL daj MSCtsdz Cts
1/ 6 Bdtsetscets L dzj cetsmdzOBY j dedw [ 3, M. 87].

t 4 ¢dsds o t(sMmimdd, GHJ |j Mmis: f OtcsosHWYdz J G
SOBYOLSCO d skedaiffidgn’ sipkidsls j td30dz dzf = &3 Mists
syd dzdo O s-B)B0 o[ 2601 dzj CIstets! dzj tec d dd, o s RBddz [MIClH, -
fslsjdzydOdz: des Lo dvjls § tsddshls! v LOCter Is! fts
Isd § dzsfdzOB X J ded d R fdnteizg "H s 18 dzchdiinfifislisde s> H § dzd 2 dzOy!
felsjhjfmso jdzdzgd ¢ w.1 . steOh jdedzgdCtso © 1737 CEfsHLE.
stcdHYOIls™ j CEtsH' Htetsh dzsets 9 jC O ¢ jizsetsd 1 stod Msds
Cded ool e d3Odz! dg" § Cd2 fidz 8 9 BeBlsOfpdediOdO diz' ¢ j Eldnfdzj H t
ML HOd RAdMisdlskls okdks Odsdscdd d iisCrgREEESdsts ¢
CsHBOCS ¢co¢ O MjetsHdaw h dad 2 H J dz tcOL o dIsdj o
osfMmistcj Btso Odzdzr 3 dzOff o dzj dzd J d3 © 1 dzjdteddjjdsdn®™j ,H Cedzdg"
Ldzj Cltetst dzgjtecjlsdSd. 1t HOdde &8 dz2O 2020 CEtsH, o
Ldzj CtesMmisOdzydd tBh j2 dBsh dsfmls: & 81,4 [1lls, Istd
SHAdZO 9 4ORmOdzd dzM S 82 B ZOMIS .

O




XXIV ] Mjtesmid?2 S Ow s i @AUS de O S 620 & GyEakY | tj

1 d)dzj o Otclstsa ME sets EsfmMkzH OtcMmise j dedese s [z

1 jtcoa OW G j tslsj todzOdz! dp@yin idldiQ &£ s jtaldshifftls@dzy o ¥ s € & f Is
Colststets?2 dzOyYOdkzsMm! o 1957 cetsHikz, O B'" &ZO 99 jHJj dO
1 ¢ Jcs OBYOIsME § Eegetiz®@B G J Blsj ted3Odz? dzOW 1 dzj CIstetsmis Odzyd
ftovw s &3 dMmf sdz! L s Odzdy 3o { OB BOsdz] dOOHNEISMTEH ¢ Sl
-9 30 ¢ tsIs [rAalmMitets d@Bstew k2 tojSd 1 OkyjkeO. 1 C
Clsster » Hj2Mlsoakzs h dna. 1l ZOEtsHOY fMjf OtcOststcOd3 ¢
fpdsd Md. 1 Odzjd YOt dHjisH Gdad dsteizptcuctsh SHOKISA o ISk
Bsh dzsfls! 1 Oy jUAFCIED. | j 5C o

l jtoeAdgjlsdzso MC OwW | jsCdy BFr dzO fteddzwlsO o 1 CMmi dzkz
zZOR tsH d Ismw 9 [ dZdL soaMStsd3 02 sdzj s OBYOmMEtsaets
CsS O3y OlsM& 1ldzj kL Heizls dztseo MC 52 1dBCH of Jtcor J B ' dzd
CotcdL sdzlsOdz! dzr | cGteOQoadlsOyddede § i OtcOtster B dz!
CsdzdyjmMsoats atsH' dL CGJjBlsjted3dOdz detsets f OtcO. v OSC .
GJ lsj tedsOdz! dets?2 4 dzff ¢ ldfteots(fighy @alpwial d das'e ' J  Isj~dzdud MCd
fsmdzj Hiflsedd kMY jhdts f§toddjd'ddn' ftd ML HOd]d
1 Ok jIsmG Ow 1dBCwu ftej HMIsOo dzw j Is fMtsB 52 GJjBlsj to
dmf sdz! L soOdzdj 3 f Otc©. ULvVME@Rdzfhd tizj dzdzOV Bsh desfiyls! Is

l 2002 GeBHE B"d 99jHjdz o9 1 SCMfdkzOOyds Jtc
ldBuCuy, ClsttcOW dORtHdlkMY dO0 thistesej skdzOh dte
1 ¢ fcC dzj tcedW-shmgdaizeé ihC 016 GEtHEZ [ jdzH jdzj jomCOw | J
o'’ 9jjdBO dL ¢ zOlOYydd, fsfmdzy BsHjtedzdL Oydd o
tojLlzdz O] dsH jtedzedL Oydd ish detsfls: [ jdgH jdzj j o ME s

stozf dzj 2 h OwW G Blsjted3Odz dzOf b detsF § BELCB s DAy Y . | s®
[ dZdL o MS GB sOUOBNMS et CtOw, dO o Mslsj 800
L C MY dzkz Ols d te ¢ JOSHWO ISINE b fddg ®dztse dzj dzdz@® 0 d3fc 1 tzts i s O dzdzO W
wodw jlsfpw BHd82 dJL Mtseotej d@3j dzder = ¢ j tSlsj tedzOdz dzr = !
t siimdd. uJj ffdddodiye ififAsji2dzQ j s5C 8 sLoatdwjls ydmbts
sjf dzsdesmdlisj dzv f { Csdzsedydes?2 IstsySd Ltejdedw fm df
Mydl dMitd LsoaOddw otsLHEZMNdZ 7 CtsdzgH j dzgfOlststetsa . 1
[ Elsdeso ME 52 QfflsdAlss Hotts L2560 [ I Is & Bdzdy O2h jd3 BRHEM |

1 Blsjted30dz dz' § MlsOdeydd i drtes tsBiMfjude O¢ls
fsLodzy jIs fMdedL dls! L OtcOIlsr d&O HBttsetsMisswh j i 1§t
wodw jlsfw L SdscdujmMSd udflsr wglstse d H s 30 LT dzjOS) Mstes S ¢
1 CMf z2OIsOyYydw 1 JCd.

1 d Mdislstew dzO@ o fnyj sy dlsjd d | Mlsstetsder d HEH
d Mls! tOL deddg@y iy pida'zdzr 3 L Of OMOBI ¢4 tSlsj tedzOdz! dzts 2
yofpls: s, d ddL B3 Ekggddajsdstsy 8 Hadzk Ols @usdsd tsBJ W fiyds
MYy jyd¥ dud MEddsd WOCktsttORd, ~OLOSCIjtedL zs " ddd
dLedzjyiddw d dmfsd LtseOddw [4, @m. 73].
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sO0Cddisd WOCIstcORRd wWodzwe lsfpw: orf MsC OV Mmistsd d3ts fiyl
COyd Miso Odzlsgd tcak®ilzz, dzj sBRSHJ @B Mis! ©BtOIsdats?2 L OF OY!
COMOGH' d20 do fsHekBo Sk, dzjotL sy dtshis! 0OCC Lk
fjtedH, ¢ ety fsdds | Mot2Mlse O, R OtOSIsjtedL z¥ h d
CGdzz B d @S, tIc OS50 s s ! dmf sdz! L s9 Oded W Isj tdzgOdz! dg' n ¢
MtcOodzgdIsj dz' des dzedL SOW drn Isj 3 j tcOkzte® d Is. H. I fy:
LdgjtceilbdsSd. [Mdtseodyr | ftesBdzi 3 JiBCw: tMmMeotsj ded
MCo Oy dusdig sdzls Odz! dzr d3d MlssdzOdRd o HtesHEZCIsdo desdz
CsdzdyjmMseoa® BjLHj2Mlsakzs hdr MCoOyddz dz20O o' tcOB SISO
H dzw HtsB '™ yd GJBlsj ted3dOdz detsG ts Wdze dH O, h JqietsC 5]
ydteSzdw ydsdzdzr 8) MdigB O QRIKC O 1+ WW jClsdodzr » iBj Istst
Msdzj slsdztsy j dzgd j o5, tcOL©OBBKSO HokRCtdskwd & fdf
shdztseo j HiMjor ANBRBEGHERBL dstgdpditstsB i3y dzdzd S s d MJ tod =
sBtstclzHtso Odzd W H dzw Mlisbottsdfrisrj daf fEsh dRO tsde'dZis S fsjdas C &, teOL
Coddf dzj SMde"r = Isjrdesdzsed?2 ElsddzdL Oydd ¢ jtslsj tedzsOdz'
GdHtesd3d dzj e Odz! dz" n tej Mztemtse, cOL OB SISC O LW
dzdL Ststf tslsj dgyd Odz! degsets G j Slsj ted3Odz! desegts Isjf dzO [ 5,

s sy Odzj dzd & , o (MimMdd lhkzlsMmiseakjls ilsj yj Mise
fsi sz fsMisOoah S OB wodwe lsfqw JdetsMisteOdzde § § to
Mstesdlsj dz' Misp Pn jldgdEiC & H Odzdz' A ftesBdzj &3 HtedojHJIs
mMh Mok h j ezt eE I jtaddg@da'sH filse O. [ BdzOMIsd f tod 3
dmf sdz! L so Odedw™w ¢ jBIsjtedzOdzt dgr = oBBH LOadMmwils Is (-
Msmls 0o O, Bddzj eOdzdL Oydd, Octej MMdo desMmisd o H, d
dzj Sslsste’ = Hitokze dnr W OCHSWsitcslod o dztOA] BisedzOMils ' 8§ tod d3gd d
wWeodwWjlsfmw tlsfdjddj, ccttevwyjd d bkjrddyjmisy otH

1l ZOEtsHOY bkyy der &3 o' MsC s deOkzydets?2 d ddayJ dzj to
90)dzj 2hdy ©OLtW©OBBISSCd dzO ¢ ts Mty Cwftsls o Jjo dzdetds o ftdsts{ad dz
CiBljtodgOdz! dets?2 { dgjtecjisded. 1tod tBhM j2 &Bsh dshisd
Bsh detsmis! | jusCa (sMhd2MEts?2 AjHjteOydd MmMshmis O dzw
JliBuCuy Idz ¢ sORBYOISd D,slH dz@ Ysfsid s iglstzP dzlstBE 5O, t
sjrdatsdzsedv d3d ftesdL osHMIsSo O ¢ jtslsjtedgOdz dz" = IskteB d
hCBdzs?2 dBJesotsets kteseodew, ddgyd dej tedzr d3d " CtsdzOdi3d
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