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b femgddo  sJdooe  dodpobstgmdl  s@sfieigogo  Bomemmeo
30v(3gLgdol  Fglfogms. 33  Lojomboo  iobggmglgds  asdmafizos  @3§o ol
3gmobdol gobogol, Mawomgobolzel, s39bBozol, JopMmeEobsdozol s bhgs Labol
5de(396g60L  a5003(93980L  Sy3oegdemmdsd [1-38]. dg0ddbs Gogmo ws LGIR©
3563003098500 domgdago 3o 3356580, Gedgemo(s JM3307dgéraemo
B3 9J6memgogdol 35dmyqbgdabsy Lagotrmgdl.

Lowobghgogom  bsdhmdo  gdmgbgds  s@afitiggogo  3m3gligdels  spdfge
3302IGOYO 330Gl ghoo oxsbol ad3mggmgzeb. ggfdme, dgbfsgmomos
Sbodbymo asbgmemgdgdol dgbsbgols 3bmbgdols dogdol dgmmmgdo s Tgddbogmos
dglodsdobo 303309 dg6mmo 3trmg3dgdo0. Log®zom 236Bmadqdmmo
3089393009 3M0bol gbgmemgdol dogomomnty dmggobogmos dgbsbgol 336mbgdals
39dmygbgdom  3dmbsblbol  ghmsEgPmmbols G 30(3900,  939d7m0d Bqbgo
3dmbsblbo, gsbbogrgmos  mOIM0sbo s  LaddMmosbo  Lbgombosbo LJgdgde o
gL ogmogmos dsmo L, - 3mblgd3sgymmmdol by jombo.

©obgdB3esdo  dmygsbogmmo dgregagbo  dbodgbgmmgabfjomip  iggndbgdmos
3893939-09 30bol  gobBmmgdol  (303) dodstrer  dodmgbore  bsdgsbogthm
drmdgdbg. 3939309300 obobo dmymage dodmgobognma.

303 36Fmmgdol  5dmboblbl  g6dbmmmgdmmo  Fommol  gmMds  3J3b.
Sbgoo  domeol  ©sdbgs  3oMggmse  dmbrs 1834 (gml, dm@emsbgogemo
0bgobtrol s dg3bogMol, Kxmb Lim@) Mobgmols dogh, Gmdgmoig sGbBTo dstrgols
dmd®romdsls s 3306m98mps  [39], [40].

a3bdbmmmgdamo  Bomemol  dsmgdsBognco spfgds dbmmme 1895 {aml
dmbgerbrs, Gm3d dmmsbrogmds dg(36096196ds oMoy omdsbgl jméBg39ads @
dobds dmfoggd, avbpeg g 3Mobds dsmo (3bmdogmo  asbBmemgds doogl [41].
B3RS 3oteajdbgdols 3g3rga, sy 3obBmmgds dgdrgy Labgl @gdymmdl



ou du Ju
+ _

7 it (1)

sSofjmgnmgbol  dsbdogmby 3  abFmmgds  @agofiggdsl  dogss.  dobo
®obsdgeimgg  gbglsblo  ggMdo-3sbge-mmadol  sMsfOgogie 33958063
obomsBmems  xoggol 9dmzsbom @soffym [42], Gmdgmoi g3 asbBmemgdols
3demblboby  orol. 8dghoggmo  dgsbogigdo  dodBob  yeligemo 3  beedsb
bodglgo d0bodbymo sde3sbom 1965 (gl ws0blgmgbrbgb o 303 asbBmmads
Gobgomo  dgommpgbon  dgolfiogmgl.  gmgddBmbymo  gsdmdmgmgmo  ds64sbom
dogdnemds  Jgrgagdds  ohggbgl,  Omd 303  asbBmmgdol  33mbsblbl

a36dbmgmgd e Gommoms xaggol babg 3d3b, Gemdemgdags OO0 OmEsKsbgdols
d90rga BmEdol 0bseBbgdgh, b 93emgbgb bofoms ol 346g3sL. sdols a9dm dse
5 begmogmbgdo® (soliton) wfmegls (solitary- obgemolin®oe asbdbmenmgdeemo, on -
3g6rdbyese bafoma o) [43].

335bm3bs3g  dmdmbbes, Mmd  Jog AsbBmEmgssl  Iggliadadgds 3ergmobmdgd
dgbobgol  3obmbms  glolrgmem  Mompgbmds, Mo Aol Lbgs  sMafegoge
9307307600 335 mmgdgdoliaeb asdmambgsgl [44],[45].

Loghom  9M0asbbmdogmgdosh  dgdmbgggedo  ggmemisondo  33b@gmemgdals
dgbadsdolo dgbabgol 30bmbo dgdmgae boboo Rsofgmgds [44]:

T+ oo, )
bosy T 360l dgbsbgomo goboggmo Logowob bodjztngg, bemem X séol o3
Logool bsgowo. mMogg m3ghegmeo u-b gubjiombsmos. oy T-b d60d3bgemmds
bgdolidogo x-mgob  IIMyorgdgmos dbmmme u  gubjiool d60dgbgemmdgd by
x-0b  bgdoldogfom diog dosdmdo, T-b gfimEgds  mezsga®o  Jgbsbgamo
Lod33M039. o X-og 9305gmgpoggdl  ogogg  doMmdslk, dsdob (2)  séols
e 3emdo dgbobgol 33bmbo. oy T st0l mmsmrgéo dgbsbgomo Lodighogg o
333bmdb ogo M0l u-b @ dobo bLogdomo Fodmgdmmgdol 3mgmobmdo, dols

90 mgds dmmobmdydo dgbsbgowo Lodjgogg o o) X -o3 dmmobmdy®os, d5dob



(2)-b gfmpgds 3memobmdygmo dgbsbgol 396mbo.

o 6.)5@(*);:)36015 3dmbablibo odaoﬂm%ogﬁ\vabh 33(4)00');3‘3;33 hbho%Qaﬁ)m
306858l bogoMm 'lsoag:raz;om, dgbobgols 39bmboesb dsérogom dooggds 9596300k

05@)36(4).);330]5 dehaﬁmb&gg\ombb

Loog Q2 oMol x (33mopol asblabmgmol 361G, 5dmbsblbol Lsgomm Logemzom
335)0(*);3‘3;@(*)60 30 6‘3;:»0151’)3(*)6]5 Sd .55)8'30 T '33505309\) 1503‘535)033'30 8(*)5.)60;:)3
3dmbsblibolsy ) dolo 6'.)(4)30736‘3;*\0860]3 335700’);3*35*\00)6315.

dggbodbmm, md 33 adHmmgds  dgodmgds  Bsofjgdmls 03963960
Lobom, 36w dob 23339 943k dgbsbgol 3obmbols Lsbg

Qy_+_a_ _.u_z.{.& =(
o ox| 2 ox? .

oY) 33 6.55(50);)’336015 633.)86.)3;()360) u (5‘352:](30‘5068 5 303935)0)
©039M3558 gm0 gmMdom, dogomgdo dgmerg dgbsbgols 39bmbls

afur), 2fut, o _1fau)]_,
ar{ 2 dx| 3 ox2 2| ox .
Sd (3.)5(*)513 (30%0&3&0 Jobasélso .);]315: 030 30‘30000)3615 &oQQoh 368660015 5

dmdgbdols dqbsbgsty [44].

3315033 '3350153015 6‘56"’60 go®3333.) ogamoﬁos.) ) dsls '333;3360 15563 033151

o|u’ 8_u2 +8 u4+u232u_2u§u_2_28u 83u+ 0’u i o
dat| 3 ox ox| 4 ox? ox ox dx° | ox? '

dobo cao"éod':]ﬁ)o Jobasélols ;3.);3335.) ﬁm*a(moo. aammba ©d 335~3m3 '335015301&

5050')5360 dﬁrg]lsdomao 5 %36*315,303 030)3815, '333;336 30 beaédomﬂs, d 33
2968 memgdsls goskbos dgbobgol obmbas lsldrgme Gompgbmds [44],[45]. dsmgg



dgdmodyobgls  ‘dgbabgols 396mbol  Lodzgogol  dgbazérgdols ®ogol (36985, 3
Lod7goemgdol  odmggs  3mgnoegbdedeg Lobylgoo mspaebeogl dg6sbsols Jobmbol
Lodjgtogol Lobg, o (sbmdogmos, ®md dobo goo-g6m dgbyégdo  stob  u”.

k
(58‘4’6"752, S| 6030730335360) U, =a_u

X

r—l 1+1ja
L 27)7

5)0(315315, dydob, 04 1303(535)033 '3315055)36.);3 '330(30315 u™-l, 439609 15153.5 '3313.)‘5&36015

Sbodabol o uguy' -u dgbyzdrgdols

9bad 8030558300

Gbgos m  bed ogmb. Lowolgdfsigom b33OMAdo Smbodbymo  396mbBmdagmgds
396 Bmg g3 mmos Log®z0m der535ma5dbmdogmgdosbo 93030760
a3bBmmgdgdoliogol (mgmérgds 3.3.1).
dOmdsdo  [45] g3 aobBmemgdol  dsGsmmgmtop gsbbogmumos  dolio
»33bemghoemo® (Truncated) sbsgomagdo:
u  ou _

ZruZ o,

ot ox

ou d’u
— + —
o ox’

0
5 I 0390 m0s, Omd  3oMzgmo  dsogsbols  dgbodsdolo  Tgbsbgol  9bmbol
bodj36039 oJ3b u* Lobg, beymer Igemtrg doogobol — u!, Lowsy keN, ieN, @
N, 9pbodbsogh  bogmtoma®d  Gogbgms  Loddsgmobs s  0-0l 399600056585k
[0bsdgdstrg  633Mmddo  mimagbogmos  393dot  Logdgem  AMd39masbbmdogmgdasbo
930309600 3dbBmmgdols >  dobo  dgbsdedobo  gsbemghogmo  asbBmmgdgdols
bodj303990L  Fmeol, Mo ddoeBoggdl  dgbsbgol  3obmbms  dogdol  3m(3qLl
(ogmérgdgde 3.2.1, 3.2.2, 3.2.3).

§03333>%9  30obol  gbgmmgdolbsogol  Hemogogmer  gdrgao
LoFgob-bobsbmghm  sdm3abs  aobobogmgds: 0<x<1, 0<t<t, sMgdo ggdgde (1)
336 mmadol  olgo  9dmboblbl, Gmdgmo  9393gmgomgl  dgdmgy bofgel o



Lolsbpgm 3ocmdgdl:

u(x,0) =u,y(x), O<x<l,

0*u(0,r) _ d*u(l,1)

W 0<t<t,, k=0,].2. 3)

@3dgemo  (1),(3) 9dm(3960L  5dmboblbols sMligdmdols 3@ 30398 g3mmgbols
93by dg(3bogdl Bmgg B9d9db [46] 5 ogo dgdrgabsotsm gogmodwgds:

gndgom, wu,€ H' @), Lo H'(Q)= { |ve L (Q) E L (Q)} Lmdmgnggols

Logthsge, Q=PI @ u,(x)=u,(1). 85306, s63bgdmdl ue L”(O,T;H'(Q)), Omdgmo(s
5385gmg0emgdl (1)-(3) 3de3bL, Lo

L" (O,T;Hl (Q))z {f |supess "f(t}lﬁ,(g) <o, 0<t< TJ'.

E3bdnmo  3dm(3bols  3dmbsblbols  gOMmIEgMmmbols  sdB 30390  dmggebagmo
3J3b  gomod @bl [47].  LopolgdBsgom  653OMddo  asbbogmgmos o3
26 memgdols 25b6bmad96+emo 39(05b@0 Loghzom n -356mdogmgdosbo
Igdmbggzologol  (geg-n). Sbodbymo  asbgmmgdologol  asbbogmmmos  (1),(3)
Lofgol-Lobsbogm  odmgebol  Loghgoo  adbbmgopgdgmo  dgdmbgggs o
398 30(3907905  3dmbablbol gMmopgBmmds.

a3bgeol, acmobol, 3Olydmol s dogdsl  dogd  bsdmgbo  ogbs 43
236 megdol Jedmemo  Fommol Bodol  (sbogo 3dmbsblbo [48], Gemmgbyig sdgb
Jdgdegae Labg

u(x,t)= ———— 4)

chz(x 4t)
LoolgdBogom  6530mddo  gog-n  gobgmemgdobogol  bsdmgbos  Juerdmemo
Bommol  Bodol  (sboo  33mboblbo, Gmdgmo  GoMdmoagbl  (4)  9dmbsblibols
d+9b90t03 39bBmadwgbsb.
3350 badgsboghm  6330mdo  dogdmgbs 4y  asbBmmgdol  dosbmmmgbom
33mblbsl  Lbgsmdosbo bgdgdol ad3mggbgdom. smbodbygmo asbgmegds Mosbzomo



dgommegbon  dotggmoe  Badqlyod s 3Olzoemds  Fgolfogemgl  [491,[50],
Hedgmos ssagb gbome  133BGosko bigds O +72) 36mIbodsool  Gogoo.
1976 (gl a®gogds s dmMolds [51] soggb ,,3msboggmo™ bdgds, Gmdgmbsg
dogMopmbolmgol  gudm  bgbgo dmobmgbgdeo  sdsk, goeég [49]  IH™dsdo
dmggobogm  bfgdol.  (shomo o sMsgboo  UJgdgdol  Bgdpamdo  gobgomamgds
adedmiggmo 33l dgtombobl [52],[53]. bbgosmdosbo Lgdgdols dratspmdsly @
369850mdsL  033emg3009b96, dogomoms, bomgmo [54] s Fmyosgegze [55]. 4w
adbgmmagdol  Igbadadol (sbo o séwibie ULJgdgdl jomgy  Mogsemo  Lsdoes
dogdmgbs [56-71]. 23965l369em (ermgddo asbbsjnotgdagmo ggMmspmgdol (396@dos
1998  (geml  3.badodlzols o  g.amemmgobobols dog®  dgdmmsgstgdmemdo  bjgds
w3909 [72], Gemdgmoi  goo—gho  badsbobe  bjgdse ofe.  Lamobgdisiem
633mdols  gdsogdlosb dodotrmgdom aublygmergdon bsob@ghgbms 1998 (gmlb
25dmJ39469dgemo Lodsdlj0-3580d930h-dsoqlol  [73]  BOmds,  Hmdgedos
Ifogmomos 303  adFmemgdol  dgbadsdolo  Lbosmdosbo  Lgdgdols L,
36LgM338gemmdol Lagombo. dmygsbogmo dgmgagdo hggbl dogh asbbmaswgdmmos
3o3- 7 236 memgdobmgols [76] ©d bohggbgd0., *d Log®om
d61539g36bmdogmgdnsh  dgdmbgggedo, olbgzg Gmamez  grg  abgmemgbolmgols,
m63dM0sbo  bbgomdosbo bdgds o6 obobagl gbgmgosl, begmm Laddmosbo ggds —
0bsbogl.

15&;301535)({3).)000) bydmdo 83‘3636‘5 mobo mogo].soaoﬁ. dolido 8(*)33050930
dotromso dgrgagde addmdgggbgdaemos [741,[75],[76] wo [77] dredgddo.

Jotggmo o030  gdp3bgds ©oggtgbosmu®  m3gMdBmems  smdfjg®
dgompmmmaosk.  gobogago R” Logdob Q @os  J3gboddsgmal @ Qx]0,1,[
dhgbg  3sbbsbgtme  qloltgmemr  oggtgbEemhgdie  gubigosms  C*(QxX]0,1,[)
Jobl, Loy 1, godbodgdymo  @spgdomo  bsdwpgomo  Goibgos.  gobobogmgds
C=(@x10,t,[)  gmobby  adblsbmgmen  Bgdmgae bobol  moggégbzosemyé
™398 mMms LodMsgmg



m; ap(ini).

= a pl("j)xla p2(‘!.’)x2...a pn(”j)x

=S

n

k=1

HER, p(i,j)= Zpk(i’j)’ P, )), p(i, j))€ Ny, i=1..M, j =l""mi}'

Loghgom  gemgsbbmdogmgdosbo  (n=1) dgdmbzgzobmgols [45] d6»dsdo

a963sOBgdmos W Lodsgmol  gemgdgbBos  933039mabBmdols (3693, 3g¢rdme,
S, © 8, gmgdgbdgol gfmegdem g33035mabdygM0, o sOlgdmdl olgmo S,
960993680, O@Igmoi 9395gmagegdl 3oMmmAsL

_ 08§,

S, =8, =2

Loghzom  d30masbbmdogmgdosh  dgdmbgggado S, o S,  gemgdgb@gol
39VORg0 943035mgbEnOl, o sObgdmdgh obgmo R, €W, i=l..n, GoI

Z OR,
S -8, =%
1 2 Zl:axi

® 2 2 o
3>a359m00d©, 9330393pB M0 M3gMIBmMgdos [gx_J 5 —(.)?)?’ 306300036

i

uY (_ 9%\ 9 ( ou
ox, ox? | ox,| ox, |

S, @ S, ™33Mfmems  §330399bdOmdol  smbsbodbsogsw, hggmmgdéeog,

S, ~S, Psba(gml  godmgoggbgdm.  [45] dMmdsdo  dmggebomos  gogmgMols
39638 mc0, Hmdgmbss 5J3b 99dgan Lobg:

s =3 2| 2
: a[ a ;I )
L9

> 33 30(3907em00, Gmd S~0 933039mgbgmds Ltrmmemgds dodob o dbmgme
dsdob, Gz J (s)=0. Laolgdgsgom  635d6mddo dmygobogmos  gagg®ol




39658 mMol Bbﬁ%mao;gabo 1)03(4)(3000 36030;@8&5%m30gg360050 '3330)1‘)3330130)3015
[75]:

J(T[u]) = 2 (-D)” axpno’)xizp...o"x“ ag[:j .
{omoz),

Pi€Ny,P=) , p;
' 2; AxPIxp---dx
n

)

bohggbg005, Gmd Bgdmor  adbdsOBgdgmo  g33039mgbFMdol (36930l SbMom,
S~0 0bspmds btrmmmqds 33306 s Fbmmme 33306, Bmgs J(S)=0, bopsg J
™39058me0  (5)  gmOdgmon  2dbolsbmgmgds  (mgmégds  1.3.1).  gogmgeols
™39058me0l  Lopgdmbl@tsigome  gobbommmos  ®udpgbody  3mbiGgdmmo
333000,

dgmérg m30  9dmgbgds  m3gMmeBmMols  dglsaygdol  Gogol (36985 s  dols
0309898k, 30bodbymmo (3bgds Igdrgabsotrse asbolsbmg®gds [75]

9% u 9 u oo
ra , . - —|={m, ) a,., ). a,).
’{Jx,“‘--ﬁx,‘,’" Ix’ ---3x,‘,'") < 2‘ 2; >

Sbogmmaonto  (bgds  n=1 dgdmbggzologol dgdm@sbogmos [44] dOmdsdo,

bosy m-b gfmpgds m3gmogmmols dgbazhgdol badobbo, bememe En:a,"' xodl —
i=1

(odmgdgemols  obpgdlo.  boghom  dM935masbbmdogngdosd  d9dmbgggedo
46980350 dgdmpol Gadmgdymol n (39mo obegdlols (36gds. sdoBmdsy Gogols
(30905 2dbBmadgdymos n+1 gemgdgbBosbo dodpgztrmbols boboo.

batolbol o  (odmgdmmol  obegdlol  Lsdwgsmgdom  [45]  FMmdsdo
a36lsbsrmos  3Gmgdigool  m3ghogmdo, Gmdgmoi W Logéisel  gemgdgbdels
30993009005 dbpgbl  domomgdymo  batobbol s Fodmgdamol  obpgdlol
dobggom.  @obgddsesdo  dgdm@sbogmo  Mogol  Bg¢dobgdde  3hmgd300ls
m3gMmcn dgdrgabsoMoe 3sb0damd)gds

Pri:N"™ xW —-Ww

10



> ogo W 1&03&)(3015 S 3933335&"63 '333;3360 Ugboo 3(*){]83;3361&

Pt 12, 5)=

N N _
= Pri({ay,a,,a,, ... ,a,), 21, A,.)=Z/1,. A,
i=1 i=1
Loy 4,€V,A€R, i=1.,n @

]

_ {A’i’ o7 ranA,_ =<a0,al, . ,a,,),

0, o+ ranAi, ¢<a0,a,, ,a,,).

aéabgfgomolsmaols, o =3, d>dob

ou ,0u du
Prj| (2,1,0), 3u—+2— |=3u—,
ry(( ) 3u ox, ¥ ang “ ox,
ou . 0u
Prjl (2,0,1), 3 2 =0,
ry(( ) 3 ox, ¥ ox; )
Pri (1,0.3), 3u 2 L) ISy
dx, Ox; ox;

sz0mo  Eababsbos, Gmd  3Mmgdieol  m3gsgmeo  (3Gmgddmeo) (Ogogo
™39O me00.

dgmég 03330 dmyggsbogmo  mgmcgdgdomsb  asblsymodgdom  Lagn®spmgdms
ngmtrgds 2.1.4, Gedgmog 998 30398L, Ged o9 rand={(a,ay,...,a,),  3330b
J(4)= Pri((a, -1,a,,a,5-4a,),J(4)), 36  gomghol  m3ghogmeo  m3ghegmtol
Igbo3e90%g dmJdgregdolsl obsehbgdl Gomdmgdamol bogdzom obpgdbgsl, dsa™sd
96000 3330698k dob batrolbbl.

6536mddo  gogIMmMmgdmos  Mogol  (3bgds s adbddd@gégmos  g.4.
236bmadEgdgmo  Gogo. Bggnmgdtog @ gobbmgsegdnm  Mogms  Lodsgeggdl
39b33530boe R s R boddmeegdon 336086330

R ={(a0,a,, ...,a,,> a,€N,, i= 1,...,n},

11



R = {(ao,a,, ...,an> a, €N, U{— 1}, i= 1,...,n}.

3™ 9 jeooh m33(4)é&m(4)0 606°6m60Q36‘3g30 F)oaolsm;;ols d 33;33650060;3
6&5030&&360

N
P’f](<‘1, "-a‘l’bjl’_l’""_l’bjz’_l’ ""_l’bfk’_l’ '”’_l>, 2-1:/1’ Ai)=

[(NCRYES

T A 0 bjl =a}| gmggemo 1=1,...,k- ogols,
0, 43960 ©3630hgb dgdmbggasdo.

336536M0gg  2.2-3o  deggobogos 2%6bmgoEgdm  Gogmsb 339330053 Mo
3996039 ogmegds.  gem-ghmo  dsogsbo  dgdpgabsotse  gamodegds  (mgmegds
2.2.3): o J(S)=0, 35306 J(Pri(s,8))=0, Lopsg J st0l  gogmgéols
abbmasEgdgmo m3gOsgmen, SEW ©d se R.

6536mddo  db0dggemmzsb  Gmmb  msdsdmals 39658 me0b  gbBogdsmgco
Gogol (36985, gb (36985 addmygbgdmmos [45] FMmdsdo s hggb dgggsorege dobo
m30bgd980 O™ ©OHdsE d9a39b003ms.  gJuddgdogmgto  Mogo  Ladwaggdsls
0dmmg3d  93ME o0 3bBmmgds ,,d0dsmml® dgbymgbos  Moggdols dobgogzom
©>  dgbfagmoe odbol  dgbsdadobo  gobemghogmo  adb@megdgdo. dolo
236Lsbmgcolsmgols asbobogmgds d9dgy LodMogmyg

A={a,.a,,...,a,)e N™ |
~-(n+) <o, <n+l,c;, 20: i=0,n 5 |a ,.|¢|a fl’ (3 i¢j}

> dolby asbobsbmghgds ¥, AR m3ghogmeo, bopsy LeW. m3gdsgmeol

9JbEGgdsgmato  Gogo  adb0ddOBgds  Gmamtyy ¥, m3gdFmdol  sbsbsbo.
™3gGfme0 9390 (30mbsgmgeac a960dstBg0s  3sM93Mogy  2.3-do, J3gdman 30

dmyggobogmoos 9Jb@Ogdsm 0 Gogols agm3gdtomo  obfgM3mgdoes, G

12



maogglsoﬂosmls aoh;gols &35)805015 Boabﬁ)mgobﬁmbéh.
Lsognagbgtsome gobogmsgm n=2 dgdmbgggol. godgom, LeW 9em9dgbdols
3&)(*735(3036000 %’oﬁamgaaﬂﬂs '333;3360 13.)1‘33 03315

L= iPrj((m(’;,m,",m»,L).

i=l
2905335J30 (m(';,m," ,m ) Lsdgegdo 5dg96mdogmgdosh 9308l
JMeeEobsgms Lobggdsdo  (bob. 1-Bg  Lodgymgdo  spbodbogemos  d9do
F9o@0mgdol Lobom).

—————

Pmmmmmey

mp
bob. 1
503985  33Mdmgmgdndgro, MmIgmog dmo3agh gzgms [gddemb ©s Hmdmol

(13

Dobboggdo; 9633036 960 Cadpoml  dsoby (36 933900  »80bodsgmero
356h3mmagmalodgro, Gedgmoi  dgopogt  {(mi.mimi) | i=l.,M} Lod®sgmls).
dgbodmms, Omd  bmgogho  dgdmbggzedo  aMdmgmgdodgoe  adwag3aeMegl
dotromobgese, dmbyggmee b [adBomoie (3mdgsm, M =1 dgdmbzgzsdo).

3stromammadodgool  Gobboggdby  soagds  Fak3mbsbgome  stogmmbyrgdo,
odmgbo Igooggh fabbagol gagms fghdorab o Gmdgmos gmggmo 33960
96335 960 Taddoml 3306

adbobogmgds  gmggmo  dstroymmbgreol  aggto s ddkbg  asbmsggdyemo
Vatdomgdol  Boddogemyg.  gmggmo  gomghs oo fghgomo (o FghGomos
Lodtrogemg gm0 FaoBomolash dgoagds, 33306 mogor gl Fadomo)  stol
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9JbBgdogmgo  Gogol  dgbsdsdobo  Fgddomo  gieOBol  Ladapbbmdogmgdosb
3mOEobsBms Lobdgdsdo.

spgomo  dbsbsbos, Mmd n=2 dgdmbzgzsdo gJlgGgdsmnd  Foddomms
GomEgbmds  dgggmal  1-48  Buommgrde. Lsbmaseme 3o ogo  dgtggmdl  1-csb
2(n+1)-2n-...-2-1=2"" - (n+1) -3y, Gopgsb n+l 2d6bmogmgdosh Js®ramgmgdodgwl
33gb 2(n+1) Gobbogo.

Ladstrongnosboy

mgmegds 2.3.1. o J(L-S)=0, 35306 J(Pri(w, (@)L) Prilws(@)S))=0, Lowsg
LSeW, weA @ y,:A->R 00l gfbgmgdoganéo Gogol asbdlsbomatgemo
3968 me0.

030330l Lsogrlg®ogome gobgobomme n=2 dgdmbzgzs. gmdgom,

L= 2Prj(<m3,m,‘,m§>,L),

s=3 Prit 1 E).L).

i=]
L © § m3gmsgmegdol (ocrdmwagbgddo dmbsfogmg (m(’,,ml' ,m;), (Ié,l{ ,l;)
15033‘3;«3360 6.5;3030&050000 935080l 'lsoaa.)ﬁcbmaogggboos dmmﬁm\)osoémb 150156330'30
(bsb. 2,3).

Amg Amo
[ J
Y
oS et T
[} ! ]
b b
---0-- 4 : o b
tyoed | SRS
' * | ' ' ! S
:. ® 9 :. : :- ----- 1 ."
A;"."“*Az Bi—B:
.
>m1
m,
mp m;
bob. 2 bob. 3

14



bobsbgdby v, (@) o w(w) Goggdol  dgbsdsdobo  [gOBoemgdo
Bm3mmmaotoe ghobs © 0ddgg Swgomsl drgdsMgmdgb. sbg dsgsmomse, 4,
© B (9ofomgdo gohobs @ o0dsgg w@weA Fggbadodgdosh. ogmégds 2.3.1.
33830390, 603 org J(L-S)=0, 35306 4, s B, [goBoggdol gbsdsdobo v, (w)
>  Ys(@) Goggdom  gbbmtgogmadame  Prilw,(@)L) > Pri;@)s)
3rmgdzeg00l bsdtsgmobmgobsy badstmmsbo 0dbgds Gmenmds

J (P, @) L) Prips@))5)=0.

633mddo  IgLfogmomos  m3gMsFmMol  Gogol  gorgg gomo  LoobBggle

®g0bgds. 39dmE, LeW o3gmsgméol dogh R Gogos LodMogeg  dgbadeams

3&}0)03(4)0')0(4)3070503‘5330) Jemoligdar Ed0gmb, M3 Obgdomn Mol 03d5dml
330);:)‘3(30*3(4)0 a.)sémggabols '331506380150 '33501‘)3013 doﬁmsoh Lobols ;30;3335.)’30.

godgom, LEW s reR, bowsg
L=iprj((m;;,m{,...,m;),L),
i=l

r=<m0,m,,...,mn>.

L m33c4)o(§m€)olm > ﬁmaols dog® Go3mdmdogm F)oamb JQ.)UJ 3'3907;3360)

Lodéogemgl
M Iy M . M .
R (r)= {<m0 + Za,.m{),...,mj + Zaim},...,mn + Za,.m;>} ,
i=1 i=] i=l
Logess
M
Ya,=0, o,eR, i=1.,M,
=1
M .
m, + Ea,.m(’, 21,
i=l
M .
m; +Za,.m} 20, j=1..n
j=1
Boaoémggooﬁoo
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ogmtgds 2.4.1. s0jzsm, n,neR, LeW. d>dob, Igbademms @0
39dmbggze: 96 R, (r)=R,(r), 36 R, (n)NR,(n)=D.

Lywolbgdgsgom  633Omdols  dgbsdg  ovgo ggmemyeg® adbEmegdsms
3ermobmdy  Igbobgol  3obmbgdl gdmgbgds.  avbobognmgds  Fgdmgao  Lsbol
3302 IGO 00 3dbGmEges

6—u+L[u] =0
It , (6)

bosy LeW.
godgem, u 6oL (6) gobBmegdol sdmbsblbo. asbdampgéols msbobdae, Tew
sl (6) adbBmemgdols  Lodjztogg, o sOLgdmdgb obgmo X, eW, i=1..,m

™m3905¢m6 960, ™I ©3ddgmPomEgl d9drgao Bmemmds

OT[u] & oX,[u]
> +Z; o =0. (7)

(7)  ab@megdsl (6)-ol dgbadsdolo  3emgmobmdydo dgbsbgol  396mbo  (333)

afogls.

oy J(T)=0, 33dob T m39M5Fmel HGogosemam bodijgtoggh gnfmrgdo,
GoEasd ogo  gmggmo (6) ggmmyiendo  gobdmmgdol  Lodighoggs.  dsdramgmss,
GOamg 9339 d00bodbs, oy J(T)=0, 3530b T ~0, Gyg msgol dbeog bodbsgl,
God 3Olgdmdgb obgmo Y, eW, i=l..,n, G0d

ITlu] , %6 Y [u] _
FaR Y bl ®)

(8) adb@memgdsl jo 333-ob Lobg ofsb.
65drmddo  43bBmadgdgmos [45]-do adbdstmpgdgmo be@rdsgmdo LodigMogols
(36905, mdgemog g3mer3ogmo gobBmemgdols Lodigtoggms bodMsgmgdo Ladsbolem

89:)3335@)01} &)mggh 015(4)‘:]5:)3615. Sd ca.)j&ls 03(5 (50(332513

mam(ﬁaaé 3.1.1. (6) 33(*);;'3-3(30'360 3&5@)0‘);'336015 ymggmo TeW 1503(536033
dgodemgds [o08mpagboen 0dbsls beardsgmeyto Lod336039980L [Oxg030 3m3dobsz00by
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5 (8)60300;236)0 1;03&35703015 ?@3.);3
r=$4, T+, ©)
=1

bowd T;, i=l..n bo®dsgogdo bodsgtogggos, 4 ER, i=l.n @ J(T)=0.

3963353 3.1-3o dmygsbogmo dgmgaqdowsb dbodgbgemmgobos

ogm®9ds 3.1.2. TeW s60b (6) abgmemgdol dgbsdsdobo Sememobmdnto
Lodjgth03g 33306 3 dbmmempe 35306, B J(JI(T) L)=0.

3563303 3.2-do  Igbfsgmomos  ggmmgion®o  adbgmmgdols ©s  dobo
gbsdsdobo gobeghomo 3bagmmagdol dgbabgol 396mbgdl Bmerol 395d0t0.

gondgem, we A. gsbzobognmm

| %:—+L[u]=0 (10)

Q-)

Wy Prily @V LX1=0, oo we A an

a6 mmgdgdo. LsdsOromosbos mgmegdgdo:
0gntgds 3.2.1. o TeW soob (10) aobmmgdol Lodiztogg, dsdob
Prilp,;@)T) od6gds (11)-0b bodsgcr039.
0gm@99s 3.2.2. 3odzom, dmzgdgmos (10) gebBmemgds, Lo
L= Prj({ay,a,,a5,...,a,), L),
(ay,a,,a,,...,a,)€ R .

dsdob, ory TeW ol (10) as6Bmemmgdol dgbodadolo bodigmogg o 3dgb Laobyg

n

7= Primi,mi,..m\T)  NeN, (12)
i=l

d>dob Prj((m(';,mf yeres i ),T ) 3938 mGo3 0d6g8s (11) 236 memgdols Lodjztogy.

n

0gmgds 3.24. 3ojzom, dmigdymos (l%ﬁémggabo, Lo

¢

3
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L= iPﬁ((m(’;,m{,...,m,';>,L)

=
Q5

T = Pri(ay,a,,...,a,),T).
B339 306mdgdBo TeW  stob (10) aobphomgdol bodszthogy 95306 o
Fbergmmm 35306, eozd ogo 60l Bgdgae ABBMEBEl Lodigthogae:

%Z;—+P}y’(<m(’;,m{,...,m;>,L)u]=0 i=1..M.

3o65gdg0 3.3, 9dmgbgds  dgbobgol  jobmbol  Lodiztrogols  agbgdazab.
Sedmbbes, Mmd oy (3bmdogmos  be@dsgmgmo  bodigMogol  BImdgmoady gm0
dgbaygdo doob(y, 530k 3mgx0(30968)g053rg Lobybdom dgodmmgds smeagh dmgemo
Lodi303g.  9domod  39b3ommbgdmo  domomgdaemo  33M33Mdgg0ls  Eababgemgds.
Lodstr00m0560y

mamﬁ)aaé 3.3.1. 300;]3000, amega'aggob 6.)5&(*)93360

ou
—0,7+L[u]—0, (13)

1&.);30(3

L= iP}j«m{;,m{,...,mw,L)

pn
> (13) a6 mmgdol dgbsdsdol TeW bm&rdsern® Lodiztoggl o3k dgdmgao
Lobg

N
T=YA4, A€V i=l.n.
i=l

d3dob, Ladsrmmosbos ogozgmdgdo:

R,(ranA,)=---=R,(ran4,).

0gmMgds 33, 39390, ©md bevédogmyto  bodjgtrogol  gggems  dglaghgdols
6060 F)oam.b 3(4)0)15.) 5 08033 dg’goms 9 d‘amgsoh. Sd 6060).) dgr-\'»o'lmh
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20blolsbmgMoe jo bydotolos (36mdomo ogmb Fgbobgol 3sbmbols orgbrsiz gémo
dqliszgdo.

3otogtsgo 3.4 gdmgbgds  gobylsbogmgen  3mgzoiogbgos  dgmmeb.
Sbodbymo  dgompol  doGomso  3M0b303960  dpffgomos  [45]  dmdsdo.
Goedmpggbogmos  sgmamtomdo,  Gmdgmoi  @mG0gbBomgbdamos  jmddondghnm
199m0bg03bg, Modgboesz boddg agodsl bojdsme dMmdsdgzor  gudmmgmgdmasb.

33613363g3 3.5-30 dodmbogngmos dgbsbgol 396mbms badogdm  3mddo=dgergemo
363335,  Omdgmog  [oMdmapa bl bapolgd@sigem  653OIMddo  dmygebogmo
dgomegbols  Mgomobgdsl.  dogobbggm, Omd W LodMogmol  gemgdgb@ols
Iqbaygdgdol  3mggoogb@gde  GuEombigmy@os. W LodMagmol  gemgdgbidgdo
LgoOddgoamo gsogmgdol Loboo dgobobgds. 83 abom gsfdogmse dgnbogmsges
ddsoo  dglaygdgdol MomEgbmds s ogo dbmmme  gmddodgdoels dgsto wolols

do(3emdon obmgds.
d9ddbogmos  dmmmo, Memdgmdoy  obsbgds W LodMogmol  gemgdgbdgdbyg

dmJdgregdol ggqbdz0gde @y 3Gm3gRYmgde, olgmgdol, Gmam®3oss W Lodésgmols
9egd9bBos  xodol,  Laomoadbg  badéogmol,  adfamdmgbol s gogngMols
m3gBogmtron  dmJdgegdol  m3gMs;zogdo.  3bgdoges,  Swbodbymo  dgmmegdols
Hgoeobgds 3936 ©adbdsMg ggnb300L dmombemgls.

339gdbogmos 1393097360 Mg3Jd ™Mo, Gedgols Lodgomgdomy(s
Igladmgdgmos  smofgeiml  bolydggmo  asbBmmgds @ oge  LgeOmddnegmo
googmol  Loboo  dgobsbmb.  dolo  Ladysgmgdomgg  dgbadmms  hogomgdgemo
™3963(30900L Igrgagdol EImgImOgegds.

9bobgol  30bmbols  dgbaytgdgdol  ymgaoogbBgdel  wopygbs  Lagotemgdl
(6503  asbfmmgdsms  bobggdol  bybg  9dmblbol.  dggdbogmos  3remgmasds,
Gedgmois [93980  90bodbym  9dm(3sbsk. dskdo  [Ogog  asbBomgdsms  Lobggds
spofjgtigds  Gmgméy  dogee  Gopbgms  fggomgbol  dsgeogo.  sbagmmpgondo
aeedgo  ofgb  bol@gdol  sdmbsblblsis,  Gmdgmoi dmfgdl  GHxogzee
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©3dm300909m (33E29RMd 6.>8m15.)b3015 (950350 Qoam‘adogabagﬂ\vo (33emogd0l
Bo'a‘g]bg\\vaéom.

Béﬁ)baﬁ)bcg 4.1-3o 3051’)093‘3;*300 6’6%030 330‘);3‘3(30‘360 6‘55®"’Q36° 5 dolo
'331506030150 33(*75)3 batrolbbols 1303535)033360. asboboemgdy 6‘56(5"’5:’36‘5

M !/
LS, o, (14)
i=1 cee n

boss 4, €R, u,#0, I’ =§n:lj., i=1..,M @ dgdwpgae bdbol TeW m3gMsgmmo
=

i

Th]=3 O’u (15)

i i i
i1 ax{"ax - ax ax;"axgz.--ax3~

Loy gmagemo  p+q;, i=l.,M sl afo. bdgbgddogos, o6  asboboemgds
obgoo  dgbyygdgdo, GOmAgmavmgolss p,+gq, Mol 396B0, 30bsowib slgmo
Igby30930 Bogosggmo LodigMoggs. badsMagmosbos

ogmegds 4.1.1. (ogog asbGmemgdsk, Omdgmbsg ot (14) Lsbg, o6
993333935 (15) Lobol  s@s@Mogosgrgéo  Lodighogg, o Memdgmodg ' séob
goqfo s o9 goggmo I, i=1.,M 360l 396Bo, 35306 gmggmo (15) Labol [
m3g@men séol dobo dgladsdolo 3MIEHG0g0m G0 Lodjztogy.

356336M3q3 4.2-do gsbbogammos dgdgan g3mem30Mo 3ob@memgds

ou  ,< ou aq
hidad ke — =0, 16
o ¥ ;”'ax.“L F¥ (16)

bosg p,geN, u,meR, i=l..,n.

asboboggds  gJlBmgdammto  Goggdol  dobgrgom  (16)  aubgmengdols
glisdadolo gobemgbogmo asbBimmgdgdo:

—+u ufP—=0, #0, 17

5 TH o Y # (17)
ou 0%u

. =0, - #0, 18

o+ oxs g (18)
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bopoi i=1,...,n.
Lsogmabgtsgome aobgobogmme n=2 dgdmbgggs. 3d5dob (17) asb@mengdsls
5J3b Lobg

me(")
L = Prj(p +1,L0), L)+ Pri{(p +1,0,1), L)+ Prj({1,4,0), L )+ Prj((1,0,4), L).

53308 9bmm ( p+ 1,1,0), ( p+ 1,0,1), (1, q,O), (1,0, q> Moggdo  g390F0b 0,my,m,,m,)
JOomdEobsBms  LolBgdsdo @d sgsamm  diedglo  3sGrmgemgdedgeo, MMAgmo(s
dmo(3a3L (p+ 1,1,0),( p+ 1,0,1), (1,9,0).(,0,9) Taodomgdls.

A m,

B(p+1,0,1) | A®*L1.0)

A == C(laqao)

bob. 4

gboos, ®m3 A4,B,C,D (ghgomgdo [odmopggbgd L m3gMmsgmdols

9JbE O gdagmye Moggdb.
sz0emo  ababsbos, Gmd u”, m>0 stob (17) abgmemgdgdol dgbadsdobo
Lodzzt0gg. 63363mddo  gbfogmommos  (16) adbFmemgdol  obgmo  Lodjzhogggdo,
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Gmdgmns ghm-ghme Igbsaydgdoz Mol u™. smdmbbey, ¢nd
R, (m0,....0))= By Bis-eos Bisers By,
Loa(s

(@-1)5, +p38,=rla-1)

2= ﬂo <r, (19)
B. 20, i=1,..,n,
B eZ, i=0],...,n

aomabggfg 15015@33.)1& 05313 15.505@3(4)31507 630)33&(4)0'3930 Jdobsolo. n=3
338mbggg0bmgol gebgobogomm (0,5,,6,,6;) ©g30Hol jmmtrmobsgms Lolggds o

B, +B,+ B = %(r ~ B, Xg - 1) Lodérgg.

(19) Lolggdol s3mbsblbgdol Bobomadom gobomagm gagms dogm  fy-b,
hmdmgdog dmmsgbgdgmos  [2,r] Fqgomgedo @3 g9dgdm  SGIGgMgon  dmgm
togbyms  obgm  (Bufifs) bodgmmadl,  Godmodos  dgdstigedgh  ABC
Ladgmobgeby (6sb. 5), Gerdmols Faghmgdol somtrobaggdog s6ob

/{%(r -B,)a -1)0,0),

B(O,%(r-ﬂo)(q-l)ﬁ),

22



c(o,o,i(r ~8,Xq -1)J.

39653659 4.2-3o 0593 30(3987em0

ogmmgds 4.2.1. oy g @4qfos, 5dob (16) 2bBmmgdsl 56 5360y
bedogmtio Lodjgtogg, Gmdgmoy u’-l dgoiagh dgbaydrgdse @ org g 396800,
d33ob  gOmdEgOmo beMdsemgto Lodigeogg, Hmdgmog u’-b Igoegh b,
sthob T, [u]=u’

ogmtgds 4.2.2. asbgobogama (16) a36Bmmgds, bowsg g=3 wd

0°u 0’u
Ox{t Ox32 -+ 0x™  Ox] Ox. ---Ox>

Alu] =

™39 mto, Loy a+b oMol oo s ol (16) 26 mmagdol dgbadadobo
beaérdsgmytro bodgdogol (9360, G™Agmog dgbayhgdsre dgocsegl #™-b. dodob,

Ae WL(<p‘“2’b +2,0,...,0>).

03.)33 305)065).)({;'30 aamma\)ols 1300;:3‘31}&5)0(30(*);3 1&5)‘39:)0;3 3ol .)Qﬁ'aﬁmgo

®5dgbodg  dgbsbgol  39bmbol  dogbol  3Mmzgbo s dmygebogmos '33601‘)301;
396mbgdo, O™dmgdo(s Lod=gomgdals 0dgmg3 53¢ 30(39b 3dmbsblibols
JONIPIONMES Jog-n abﬁ&mggabolsomaols.

330530 4.3 gdmgbgds  geg-n  gobBmemgdol  dglfagoml,  GmPgembag
Jdgdegae Lobg oL

i=1 i=1 j=l

du z
CRD T SO @)

bypss  a,f;,€R. 3gd58m  (20) asbBmmgdol  olgm  33mbsblbl,  Mmdgmags
bdaoam%oggabh '338;333 15.)6'3015 5 15.)150%;336)(*) 3060’)63615:

u(x,,%y,...,%,,0) =uy(x), O<x <1, i=l,..,n, (21)

23



P P
o lu(x,,xz,...,xk_l,o,xk+l,,,,,xn,t) _ ] |u(x,,x,_,...,xk_,,l,xk+,,...,x”,t) 22)
2
oxP Oxl? ... 0x2n oxP OxF? - dxPr

bopsy 0=x, <1, i=l.,n; k=1l..,n, p<gq.

3¢ 30390 mos  @sbdgmo  8dmzebol  3dmbsblbol  ghmspgBmmds o
dmggebogmos (20) adbmmagdol gm0 (sboo 5dmbsblibo, GMdgembsig dgdegae Lsbyg

ML
=126 ,. 1 |
“ chz(Zx,. —4&)

u(x,,x,,..00%,,

boa(s

a=Ya, A=Y 5.

i=l j=I

336153615030 4.4, 88Q35360 Je3-n 3.)5&00;:736015 BBBOmbooso 15;]3336015

Begoghmo  mgolgdol  dglfogmsl.  swgomo E3bdbobos, ®md oy Leryemegds
(20),(21) @5 (22) 306mdgd0, 35dob Lsdstromosbos Gmmmds

| = [u?dx =0, (23)

Q

5).)(3 ||u|| b6 dols dmshaﬁaoé‘ap‘gmbok 50’35.5315.
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&q3ds6r08)9d5k.
33 dggbgds (1.2.21) 03baggatriemdsl, ogo BMogosmymse doomgds doogmgds
(1.2.20)-36. a3bgobognmo (I, 0 S), m3gBBmeo

<fkos>g=(zf:ns) D) (HERENCONE CHERS NN

=y o U
3936036mm, Gmd o ¢, =0, 33306 P, 20 s sdogmd (B, ),=0. odzo

7. >0. oy Py=0 (H3 ogoggs, 6md P=0Y), 35306 (B, ),=1. gggems Lbgo

359mb393530 go (P, )o=0, Gob Loggdggetby Iga309mos @agslzgbom, Gmd

0, oy g, =0,

> (P oS = {S

oy o> 07 i > 0.

(s, )Q = (SQ )P 0303930036 3bg3g addmdobstgmdl, Gmd

Pez k)(S )Q Z (k)( )

Gol Lagrdggenbyg 9gagedmos @agolygbom (1.2.22) ogoeggmdol §9ddstrogdgds.

6.)53150%;335)0)0) M:WoW m33€)o®m€)o '333;3330 &mmmbom
MoS=YPS,, (1.2.24)
Pev

booy SeW.
S30m0 ©3Ls6sbos, md o A=PRP,--F,, ReU, d3dob
MA=mA. (1.2.25)

aoﬁ)mmbe,
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M(BP,P)=3 P -(BP,-B), = S.(AB B,y =md.
i=l i=l
6063150‘6;335)0)0) MV oW m33€)b&m(¢)o '333;3360 Bmemdon

MAd=24, (1.2.26)

m

Loy A=PRP,-P,.

sgogo @sbsbabos, Mmd V LodMagmgby spaomo a3l Gmmmdals
MM=MM=I, (1.2.27)
362 V bodthsgmgby M=M".
3363b3bmgimmn M m3ghogmtio W badthagemgbg 39dmgae gm®dnmon

M(5)= H[ S AR ) -3 A M(R). (1.2.28)

gobsosb M > M -l (Og030 m3g658merg809, M 360l M-ols 93939980

Sbobgs W -y,
ggdd 1.2.2.  spaomo 33l dgdwgy 0goggmdgdl:
Mol =1 oM, (1.2.29)
M ol =1, oM™, (1.2.30)

3% 303999, (1.2.20) ogoggmdol a3dmygbgdom dmgobrobmm astwsddbgdo:

Mol, oS =P§P-L§JQ“) -SQJP = ;P{;j[ o) S +Q(k)(sQ)P]} =

-4 30) .SQJ+ 5 300 -(SQ)P]=

PeU PeU

=”§=’; QZ;’(Q(H)P.SQ}P; QZI;/(Q(”)P.SQ:|+P§Q§]PQ(")'(SQ)P=

=D PSm+ ZZPQ(kY(SQ)p = Y BuSe+ Y, X POy, '(SQ)p ’

Pel/ PeliQeU PeU PeUQeU
Pk >0
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Lo = B0 305, | = 3] $0,5,+0-6,) -

PelU QeU PeU

= ZP(,‘)[SP. + ZQ'(SQ)P:|= D P Se+ ), X Ry 'Q'(Sg)p :

PeU 0eU PeU PEUQEU
dmggobomo  03039mB980096  a0dmdrobatigmdl  (1.2.29)-0l  F9ddstrodgd..
(1.2.29) 0go39mdowib 33dmBobstrgmdl dgdmgan msbspmdols §9ddstmaggds:
M oI, oM)oe M  oS=M"o(MoI,)oM™ oS,

33, 0330 dbtog, (1.2.30)-0b 93dsco@)gosl bodbag.

3gdmzodobmm U bodMogmgbg asblsbmgtamo o(P) gbjsoo:

S) o(l)=n;

8) oy P=[p,PyssPp]ls Pr=Py = =P, =0 @5 p, >0, bodpyy 1<k<n,
d>dob o(P)=k.

39360dbma, M3 segomo 53k FoMdmmagbals

P‘_‘[Pl’Pz’---’Pn]:Ii, ol oecvof, =1, 0l ool ol ol o0l jo:r0oliofjo-0l o],

ll Pl n

v

~
Pn Pn-1 14l

ol baggndggmbyi 9933000y ©353300m, ™I o |P|>O, d>dob
ip =0(P). (1.2.20)

1.3. 30VIHNL M33-HSSMH0

Bo3600m 35)030936.)5%0780(;336035 '3830015333.)'30 30Q8t¢)ols m33ﬁo®mt4)o
6‘5631"5%523‘4""0’ '333;336015 Lobom

JoS=Y (-1)Pos,, (1.3.1)
PeU

Loy SeWw.
sgoo ©dbabsbos, Gmd oy O =1[q,,9,,...,9,]€ U, dsdob
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l, g QO=I,

0 o D#1 (1.3.2)

JoQ=Jo[q,,qz,--.,q,.]=(-1)'Q'Qo1={

ogmegds 1.3.1. §~0 ds30b ©s dbmgmme dsdab, G, J($)=0.

538 30(3909. 37(30gdmds. %96 3ob39bmm, Gmd
Jol, =0. (1.3.3)

Jol,o8=Y (-)WPo(l,0S), =
PelU

=Y )Po(l,08), + Y (-)WIPo(l,08), =
PeU PeU

>0 p=0

= 2(—1)|P|Po [SP(") +Ik OSP]+ Z(_I)IPIPOIk OSP —

PeU PeU
Py>0 pi=0

= Y )PoS,,, + X Po L, 08, = (-1 *Ip, o5, - T (-)*Ip, o5, =0.

PelU PeU PelU PeU
pk >0

5] dmyzebogmo  astsddbgbol  hsBomgdolols hggb gsdmgoggbge (1.2.17) o
(1.2.22) gm&d-mgdo.

g0bsogsb S~0, s6bgdmdl obgmo (R), 3gM@mems  babemmo
303;1\)33(4)0060, bosiy R, € W.,i=ln , o3 sgomo 543k 0goggmdsts
§=%104,.
par

(1.3.3)-3b @ gomgmol  m3gdogmdol  ([Ogogmdopsd  asdmdrobaty
JoS=J(S)=0.

490530090 Bodaoﬁ)olsmbols ;308(8) (30(336153. 5’05.)15%'044) 3(*)3.)1');!\)050)0) 838‘336‘)
3-)(4);3.){]35360:

L Y ED)Po(S), = Zk‘,[Z(—l)""po (S),,OQ] =(s), +

Pel, i=0 | PeU,
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+Z[Z(—I)IP l( I, 0o PP o (S)Q pmJ—S 21 °|:Z("1)|P IP(') (S) p“’}—

i=l | PeU, PeU;

PeU,

L. [Q- Y -n1Pe (S)Q(,,,p} -

=0, Z(—l)'PIP o (S)g,er + Q1 0 Z(-l)"’I Po(S)gee ?

L 0- Y (DAPo(s),, =05, ZQ Ao Y (- 1)""P o ($)guyor =

PeU, Pel;

k :
=Q-SQ—Z{1 0 3 V1PeSg,n |-00 3 <—1>"°'P°sg(,,.,p}=

| PeU, PeU,
g ] 17 ], ¢ 17
=Q.SQ—;I,.0 Q.;(;(—l) PoSy, .p +;Q(,.)P§[;(-1) PoS, .»

=

III-ob dobogmgdoe hggh gsdmgoggbge LII avérwsddbgdo. II-oli gsdmygbgd0m 30
30gdmmdo IV g3s0psddbsls:

Iv'izl"'i(li. oI'.2 o-..oIil ). Z (—l)lplpoS11,°112°"'°11,°P =

i|=l i2=l il=l PEUII

—22 Z{l ol o Sy ol ool ~

'l =] 12 =1 ll—l

-y, [(1 o1,)} Y, (-1/1Pos, }

'I+|—] PEU,l“

+ 2(1 oI, ool o, ) Y (—1)""PoS,,l,,,z,,...o,,,.,,,m.,p}-

il+|=l PGU,M

d9dmzgoBobmm  sdbdstrg @, f,,r, W W e330sfmtgbo,  Hemdggdos

'338;'3386.)06053 3(*);]83;33635 /4 1&08603;*3015 3@3335&36%3:

iy

008 =333, oF, 0vr0, ¥ S, v

h=lip=1 =l

! D >0 éogyeb PeU,.
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/R

ﬂloS iE EZIIHO ( oI‘ - ]) Z (—1)|P|P S,fl ’t/°Ilm°P:|’

Il—l 12-1 II—I II ]"I PGU,I 1

Y, 08 = iﬁ: 2 '°] - Z(_)IPIP Sl,'l,z ol oP *

=1 iy=l i=l PeU,

IV-ol 5 a,f,7, ®336058mgdols a36dsrBgéol 0sbsbds,
=0 =7, (1.3.4)
(1.2.19)-sb 353mdeobstg
&, 0S= Y PS,,

|P|=t

o(Q)
BoS=Y DI [Q Y 1)Pos Q]

lg|=t i=t PeU,

y,08=20 Y (-DPos,,,

|0l=1  PeUyg,
Lass i =0(Q).
30)3.)1');305(00) '333;3330 3&(4);3.);]85.5:

I-JoS=1-Y(-)1Pos, =

PeU,

=1-8,~3 1,0 [1 Y (-)les, ,,]+21 Y )APes, , =

PeU, =1 PeU,

=a, =By +7, =@ =~ o)+ @, = B,)+ -+ @y = by )t Twu =

=$:ai —iﬂi +¥Vva (1.3.5)

=
I36036mm, Gmd  (1.3.5)  ozoggmdol  dobsmgdse  gobatiggdmge I
25M3Jdboo.
3boRos, Hmd
7 15(8)=0
3065036 Sy, =0, eagd |0 =|8]+1.

306mdols  osbsbdo J (5)=0, 6ol boggmdagembycs 3mg909mmdo  dgdwga
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%’oﬁamggaaﬁoh

$0,6)=3,5(5).

2, ™3gM5BmMols a56dséBgd0l cmsbsbdsg

Za(S) ZZP :Sp= Y PS,=YPS,=MoS.
i=0 |P|=i |Pl<]s]| PeU
B, 330580l a36dserBgdol msbsbdae

%ﬂI(S) EIIZGZI [Q Y )pos, Qp] gz,.ocp,.(s),

1=0|Q|=1 i=1 PeU,

Loy @, :W =W 360l W bod®sgmgbg asblsbmgmgmo m3gmsgmto.

(1.3.6), (1.3.7) > (1.3.8)-0li ;3bsbdsg
MoS=Z":JI,.o<I>,.(S)
(1.3.9) o (1.2.30)-0b msbsbdoe 3o
S=2M“oI,.od>,.(S)=§nl:I,.oM"o<I>,.(S),
433 60dbsgl, Hmd S~0.

Sdom mamﬁ)aaoh Qoaédoeabo Qols&ra;:)ab‘aggoo.

1.4. (M33&SSMHNL RLSTI3S60R0 B(M&H3d

6.)63obommm 536015803(4)0 AeV 3;33335&0. 30);]3.)0),

1
al a2 ak n
2 2 2 2
al a2 ak n
A = i i i
a, a, a; al
m m m m
_al az cee ak cen an i

(1.3.6)

(1.3.7)

(1.3.8)

(1.3.9)

(1.3.10)

(1.4.1)

d93b0dbmm, Gmd 4 m3gmsgmeol (1.4.1) dogmogol Lobom Gomdmmagbolal,
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sbydgg00s btodmbms adpamsgqds. dmzsbpobmm Lg®odmbos  aswogmaggds olyg,
Omd k-g60 bggdol gmgdgbBgdo @omsgebgb jmgdol dobgosom

a a - a - al 'bl' bl ... B .. b,',—
at @l - oal - | B B o B e B
A= i i i i = i i i i =
a a - a - da b b - b e b
a ay - a - oa"| b b - B - BT
- -
b b b2 +d b!
b2 b2 b? b?
_ ..i. ..i. ..i. ..i. | (1.42)
b bl - b e b
B br - B e BM

Lo by =b; +d. Bggbb dogh dmmbmgboemo amdggdol  3M0BM0dowsb
a5dmdEobstyg, (sbowos, G™d d>0.
a36Lsbmghgds. goBgzom, Gmd AeV  @3365¢mG0  stob ©dy3obso  k

Log®zomo asbbmdogngdols dobpgom, o
S) d=0, b
8) d=1 g [b,by,...,0},,...,b 1< [b2,B3,...,b},,...,b].

3089300, O3 4 43905005, 7 o0go 1Y39bsE0s  gmggmo k -960
15035)(300)0 6.)5%0)809336015 3053;3300).

N
3084309, »nd SeWw ™3965¢mto0, bogs S=YA 4 5
P

AeV,ALeR i=lLn, 3ol 379390500, o gmggmo 4, i=ln m3g6mt0 360l

;3038305051\)0.

mamt‘)aao 14.1. v LodMogmol  gmggemo  9emgdgbdologol sOLgdmdl ¥
Lod®ogmols aygobsmo  gmgdgbdgdol obgmo (tgogo 3mddabs(sos, Oedgemog od
9399680b 933035 gbd g0
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338303909, 30639em Moado ©I359B303Mmm, OMmd ¥V LodMsgmol gmggmo 4
90999680 ¥ Lodtogmol  k-go  Logdiomo  gsbbmdogngdom  @ay3ebsmo
9609996@960L  (hgz030 3mddabsz00l g33039emgbdnG0s.

o A 3395gmgoggdl 8) b 8) 306mdgdl, dsdob dob w339 9J3b Y3960
bobg. adbgobogmmo bgs dgdmbggggéo. godgsm, d=1 s

[6),B),...,b2,,...B > [b2,b2,...,B2,,....B2]. (1.4.3)

dsdob, (1.2.23) Bmemmdol msbsbdse

b b o B2+l - B b b ... B2 ... B!
bl b - b} - b’ bf b2 - b} - b’
bl b -+ b . b b bl .. b . b
b by - by - BT b by - by e b))
(b b b by
bl b; b; b,
_z:' b b bl +1 b
b b b b |
(b b, b b |
bl b b; b,
S . (1.44)
P bl' b; b,'c+1 b;
b by b, b,
6.)530150;33(*)0)
(b b, b by
bl b b; b,
(1.4.5)
b b - bl +1 b’
2 by b, |

Igbaygdo, Loy 2<i<m..
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o9 by <b;, 35306 ogo 37943963003, 306306 ©33F3gMPamEgds 3) oMY,
a6 (1.4.5)-0 3oé39emo oo bgMogmbol k-0 gmqdgbdgdo Bmenoas.

o b =b;, (1.4.4) 3s3obsy 379396500 o0bgds. Istrmdemsz,  (1.4.5)-0bs
Ltodmbgdol  k-gmo  gemgdgbBol  gmgdol  dobgrmgom  gorsgmsggdol  Bgdwga,
3othggmo bmodmbo 0gbgds

[b/,b;,...,b, +1,...,b1,
bogme dgemérg bgeodmbo —

[b,b,...,b],,...,b}]
> (1.4.3) 9fmmmmdol gomgsmolfjobgdom gmgdymmdmn dgdrgy 0sbspmasl:
[6],bi,...,b},....,b. 1=[b],b},...,0} ,....,b. 1< [B}, b3 ,...,B},...,b2 1< [B) , by,..., B} ..., D) ],
3 (1.4.5) m3gmsgmcol ©oyg3obspmdst bodbagl.

300{]300), d>1.
(1.2.23) ogoggmdols osbsbdae

b B! b2 +d b ]
b b be b,
b b b b |~
b by by b, |
(b bl b +d-1 b1  [& b b2 +d-1 b
b2 b2 b? b? b2 b2 b? b?
=I o ..o _ m ce e . 0.0 -
| b B b] b! 2:' b b bl +1 b!
b by b b | |bo" b b" br

48



(b b b:+d-1 b
b b, b b,
N—m 00‘. oo.o LRy .Qo. s e e oo.o . 1.4.6
Z‘ bl b . b+l . b ( )
b by - br e B

(1.4.6)  g43035mgbBmds  Lodgomgdsl  a39demgal  (1.4.2)  =396s@mels
3dg37bsdsdmar ¥ bodtogmol  gmgdgbos [Ogogo  3mddobs3os, G@mdgemog dobo
9330399be0s.  9dsbmsd,  [Ogog  3mddobs300do  dmboflormg  m3g@gmtgdals
k-0 Lgghol wmopgl ©d dmdrg3bem Logowol gmgdgb@gdl dméol gsbLbgaggds
d-%g 9Omom bsjmgdo dsob(y odbgds.

adbgobogmmer  (1.4.6)  g33039mgbmdol  dotaxggbs  dbsmgdo  dembsfoemg
™39 mMgbo.  0d  m3gMofmegdl,  Omdmgdoz  @I7Y3bsEo 3B sM0usb,
9379b983dmo olgg (1.4.6) 943035 gbBmdon asblsbrmghmgem m3ghagmmms (trgoge
3™330b3(309. Sbodbyemo 36 (39009 253039060 0Jodgg, Lo6sd
9330359bBmol  dotrgggbs  dbotgdo  dmboflomg  gmggmo  m3gMsgmtols  k-méo
L3980l roregl ©d Logoroo dmdrgsbm gemgdgbBl dmMols bbgomds 2-Bg byymgdo
56 adbpgds. gl 30 mogol dbGog bodbogl, Bmd spbodbyem gemgdgbBgdl dmeols
bbgomds b 0-05, 56 1. 3oéiggem dgdmbgggado bsgdg aggdbgds k-géo Loghzom
a36bmdogmgdon 7439650 9emgdgbdimsh, dgmeg dgdmbggzsdo jo, oy M3g@mIFMMO
3793565005, (1.4.4) 933039m9bBmdol  addmggbgdom dol dg3(33emom  I7)9396s@
39038 mOms [Ogogo 3m3dobszoom.

3360350, h390 ©9399d3039m, B3 gmggm A€V m3gugmdl dggbsdodgds k
Loghgomo  adbbmdoggdon  poygzobie  @3gMogmems  (Bgoge  3mddobscses,
Gmdgemog dobo 933039 gbdyneo..

AeV m33038mel dg39bsdsdma k=1 bogHgomo a3bbmdogmgdon @s1yzobs
™3g0Bmems  (Ogogo  jmddobs(sos, Omdgmoi  dobo 93303990 mG00.
933039 36Bmdol  dotrigggbs  dbadgdo  dmbsflogmg  moomgnm  m3gHoBmel
g3gb0d3dmm k=2 Logdzomo asbbmdogmgdon EIggebse m3gMmogmmms (hgogo
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3033065305, OMdgmog dobo g430359bdM0s ©d 8.9. k=n 98039 Sbodbymo
Fomdmeagbols  dgdrga, dogomgdo eV  3gasgmtol  (oddmpaqbsls ¥

LodMogmol  ovygebo gmgdgbgos  [hgog  3mddobsosm,  Gmdgemoi  dobo
93393%e96¢ 05, mgmMgds ©dd) 30(3987m0s.

ogmegds 1.4.2.

3030,
-a, a, a, +1 n_
a aq a; n
P , (1.4.7)
al a2 see ak s an
4 a4 a; a, |
dsdob A~0.

538 303909, (1.4.4)-05b 33dmdobatrg

a a, - a,+1 - a, Fa, a, - a,+1 - a,
a q a, n a q a a,
~ —(m —1] )
a a, a, a, a a, -+ a - a,
a, a, a, a, a, a, a, a,

33 ms30l dbtog dodbogl, Hmd 4~ 0. ogmMgds 3B 3039070,

3o3m3mm Haagaao m33¢¢)o®mt¢)oh ‘3'5'383‘55‘5‘30 3J3O3°Q36®°:

[pl Pz pk pn:l (1.4.8)
9 4, - 9% - 4,

150;3.)(3 k %ojhoﬁab'aggo 53&‘3&)&;3‘360 60(35300. (bmaoa\)mboh '33'3%;3-3;30 39
Bagogagama, G™d

1

[pl Py v Pe v pn}[p. Py vt gptd an’ (1.4.9)
9 49 - 9% 9, @ 92 i I
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JM380by(305, OMIgmoiz dobo g33039mabdinG0s @y 3.9. k=n 9893ty smbodbymo

(o3mpagbols  dqdpgy,  dogomgdm AeV
15085)-)3;;'2015 3719439050  gegdgbBms

933939508605, mgmgds ©sdd)30(39d7mos.

mamt‘)aaa 1.4.2.

3m330m,
a, a, a, +1
a a a;
A=
a a, a,
a9 a, a,
dsdob 4~0.

53¢ 303909, (1.4.4)-03b 25dmdobaty

Fa, a, a, +1 a, Fa,

a q ai n a
~ —(m —1]

al az see ak ces an al

_a] a2 LY ak oo an ] _al

m335).)®m(4)015 vbﬁam;gaas.ﬂs V

66%03 dmabosbBOOQ,

(4)(")889:’0(3 80150

G 030l dbcog dodbagl, md A~ 0. mgmergds @39 Jo(390 700,

3030‘)3(')00 '333;3360 m33ﬁ)é&mt¢mh Q.)'aazpﬁoa\)o 35303057335@)02

[pl P, - D
9 49, - 4;

© P
" 4

(1.4.7)
a, ]
an
a, ’
a, |
(1.4.8)

ls.);goe k q}ojhoﬁ)ab‘aggo 5.)(5‘3(4)053*3;4)0 14)0(35300. %mao;gmbols 33‘3%;3‘3;303&;3

Bagmgagomm, Gmd

[pl Py v Pe pn]=[p. ) 2
@ 492 - 9 " 4. 9 9

© qtd

pn]
- q,]

(1.4.9)
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[Pl P, P pn:|~(_1)m__qzk—-d—k|:p‘ Py v netde o p"i|,(1.4.13)

@ 92 9 7 s 9% 9. " A
Logoss
ri =int(p—"2+—’1i} k=1,...,n., (1.4.14)
g =] 70 Prtae gobdes (1.4.15)
0 0y Py T4, Q'Zﬁob.

) dmgsbrgbm Sd 25039dbgols k=1,...,n, dogomgdo d9dga

9 6303‘55'336(?)‘"6‘)1’:
I:Pl P, = Py Pn:|~
9 49, - 9% - 49,
N n+d, r,+d, - r.+d, - r +d, (1.4.16)
N(—) ”l r2 e o6 rk s e rn ’

boos #iody, k=1,...,n 3dbolbsbogmgds (1.4.14) ws (1.4.15) ggem&dsemgdon.
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01530 I1. M3IAHSSMHOL &030 LS 30L0 0)301ds30)
2.1. 3cMAIISMS0

2563b3bmgOmm
Prj : NI W = W
36mgd300b m3ggmte (3Omgddmen) Gogmbon

P’j(<ao’al’a2’ ’an>’ S) =

= Pri((ag,apays - va,), A, 4 -_-i 2.1.1)

i=l

Loy 4, €V, A4€R, i=l.,n @

7 A, oy ran A4 (ao,al, e @y ),
a 0, oy ran Ai;t(ao,al, ,an>.

Prj m3g3658mc0 (Ogogo m3gMogmmos
Pri({ay,a,,a,, ... ,a,), o8, + B5,) = aPri((a,,a,,a,, ... ,a,),8)+
+ BPri(ay,a,,a,, ... ,a,), S,). (2.1.2)
(2.1.2)-0L  3dBgoagdobomgol  Lagdstolos S, @ S,  e3ghagmeigdol
Iqbazthgdgdo p33oRATBM Goagdol dobgrgom 3 asdmgoggbeom (2.1.1).

30Jgo,

N

S=)A,R,,

J=1

ranR, =(al,a{;-»al), j=LN,
G, =ming{|j =LN }
a, =max{a|j =L N}. (2.1.3)
35306, SeW Bgodmads Fothdmmagborm oFbsb Jgdgao Lsboom

S = ZP’j«ao’al’""an)?S):

aoeN,a,ENo
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= i az aZPrj«ao,a,,---

ay=ay q=q, a,=a,

ogmegds 2.1.1. oy rand={(aj,a,,...,a,), 8530b
I, 0cA= Prj((ao,a,,az,---,ak +l,~-,an>,1k oA).
538 303909, (1.2.23)-0l m3bsbdse,
a a, - a a, a a a,
al a; - a a’ al a a;
.o L] ” L LN ) L ]
Ik °l i i i i |= i i i
m m m m m m m
a  a; a, a, a"  a; a;
3d5Llomab,
a, a, a, a,
2 2 2 2
a, a, a; n
ran| . . . . =<a,,a2,...,a,,+1,...,a,,),
! l 1 !
a, a, a, +1 a,
m m m m
4 4 a a, |

@0l boggmdagembgs (2.1.5) ogoggmdol &q93dstroBgds (sbogos.

mamc‘)aaa 2.1.2. 15336mgm0360s Bogomds:

1, o Prj((by,by,...,b, ), A)= Pri((By, by, ..., +1,...,5, )1, o 4),

bosg AeV,b,e Ny, b,eN i=Ln.

(2.1.4)
(2.1.5)
a |
>
a,
a, |
(2.1.6)

338303909 30390, ranA=(aya,,...,a,) 5 as6z0bogrmo Mo Jgdmbzgss.

L. oy (B,by,....0,) #(aq,4a,,...,a,), 35806 (3b@0s, B3

Pri((,,b,5...,b,), 4)=0

©d 02]3;3.55 aoamaggo{;oﬁa

) 1, o Prj((By,By5...,5, ), 4)=0.
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dgemeérgls dbmog, wgémmgds 2.1.1-0b msbsbds,
Pri((By,b,,...b, +1,...,b,),1, 0 4)=

= Prj((By, by os by + sy, ), Pril(ag, @, 8y 50, +1,0a, ), 1, 0 A))=0,
oy ool Bodbogh, 6o  aobbommem  Igdobggzsdo  (2.1.6)  ogoggmds
Ladormgmosbo..
IL. o (by,b;,....8,)=(ay,a,,...,a,), 35306 @gd=emgds 2.1.1-0b gomgsmolfobgdom

333d6902
1, o Prj((by,by5--,b,), 4)= 1, o Pri((ay,a,,...,a,), A)=1, o A =

= Pri((ag,a,,..,a, +1,...a,),I, o A)= Prj((By,Bys...,B, +1,...5,),1, o A).

mamﬁ)aab Qoaé 50036‘353300.

0gmMgds 2.1.3. Ladsromosbos Gmemmds:
1, o Pri((by,8,5-b,),S)= Pri((by, b, b, +1,...5,), I, o S), (2.1.7)

bosiy SeW,b,e Ny,b,eN, i=1,..n.

;1\);)3& 303999, 30300,

bopsy 4 €V, A €R, i=lLn. I, m3gtogmeol [OHgogméol s ogmegds 2.1.2-ols
6&0)3.);:)01&6'053600) 3(*73.)1‘);305(*)0) '333;3360 606;3.)535360:

I, o Prj({by,b,,b,),8)=1, oPrj(( 0sD1s b )2,1 AJ

N N
=1, 02/11' 'P’j«bo’bl""’bn)’Ai): Zﬂ'i Iy °P’j(<bo’bl""’bn>’Ai)=
i=l

i=l

i=l

= ﬁv)/l,. - Prj({(by, by by +1,...8, )1, 0 4)= Prj((bo,bl,u-,bk +1,...b,,),f:,1,. I, 0 A,.)=
i=l
= Prj((By,by5+ by + 1,05, )1, 0 S).

mamﬁa&) Qoa(fb (50(336'3(;30.).
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0gmmgds 2.1.4. oy ranA=<ao,a,,...,an), d>dob

Jo A= Prj{a,~1,a,,a,,-a,),J o 4), (2.1.8)
Logsiy AEW.

598 303909, 30]3m, a,>1 o

1
a a a,
2 2 2
al a2 oooooooooooo an
A=
m m m
—al a2 oooooooooooo an i

(1.3.1) o (1.1.9)-0l cnsbsbdog

aq, a, a,

m Z”lj J-1 J1 aj—]
_ |7) _ - j o 1.4 % no|_
Jod= 2("'1) Podp = 2(“1)' ' la),a3,..5a,]0 JH I

PeU = " a - a,
a’ ay a,
(T 1 1 1] A
al a2 an

m S Uit i
=¥ (1" 3 oB) | @ “ loB
j=1

J+l J+l e Jj+l
rankB=<m—l,a{ ,a{ ,...,a,{) al a2 an
m m m
\_ al a2 an a J
a, +b, a,+b, - a, +b)

m ia/n m-1 aj—l+bj—l alt + bt ... aj-l+bj—l
== Y (=) DI § (CI T L) R I L NE

DY R Y N Ry
=l i=1 b} +b} -t bV =a! i=] ai” +b; a, +b; a,” +b;

ar +b ar +b o a4+ b

d93603bmo, ¢d

56



al +b ay+b, -+ al +b
al™ +b/" af'+by" .- alt +b)”!
ran f+1 +l j+1 2
al*+b/ af'+b/ .- a’'+b
| a" +b""  ay +b" - al +b |
m-1 m-1
m- 12a,+2a,+zbl,-, a, +Za +2b
i=1 i=j+l i=l i=j+1 i=1

i=l i=j+l i=] i=j+l

-1
<m 12a,+2a,+al, " a+2a +a>

633 609633k (2.1.8) Bromdol badsthormosbmdsh a, >1 Jgdmbgggedo.

30d3sm, a, =1 zn:a,. =0, by 4=[10,...,0]. d5dob
i=1

JO[I,O,'",O]=1, PU(<030930>31)=15
ol baggydggmbygis golzgbom, Hmd
Jo [190" ‘ ’0] = P’:](<030, °t 'a0>,J ° [130,' : '301)'

gondgom, a, =1 g E":a,. >0. d>dob

i=l

Jo[la,,a,]=0, Pr(0,a,a,)0)=0,
ol boggmdggmbygi gobigbom, 6Hmd
Jo[l,al,...’an] =P;:i(((),al,...,an>"]o[l,al,...’an]).

6800') 0’)8(")&)88\) Qoaédogabgggoo.
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2.2, 356H6MASRIFIN &30

6°E%m8°‘336'393 5)0615 3.)53150‘6;336030) ﬁmamﬁ@ n+1 amaggo 60(3153013636
99ragborn iy dodggathimdst

(ay,a,,...,a,),

\

bypsg a,€ Ngui-1}, i=1..,n.
b3gnmgdtogo s  gobbmadmgbamo  Moggdol  LodMogemggdo  dgbadsdobag
306036mm R s R Loddemgmegdoon:
R={(ay.a,,....a,)
§i={(ao,a,,...,an)

o 6.)5%0760;336'3930 (4)0601s '333.);1\)6353;'30 4396m9d amamo (¢)on30 -1-605
3obbbgoggdnmos, dsdob  ogo  Bggmmgddogo  Gogosss,  Gob  Logmdggmibgs

a,eEN, i= l,...,n},

a,e N,uf-1}, i=1,.,n}.

dga30dmos agsl33bsm, Gmd RcR.
Bobafgols 6.)806(50336015 dobbom '333(*)30;3070) '333;3330 0Q50'335860:
6=(-1, ...,~1),

—

n+l

nIl
6, =<—1, ...,—1,1,—1,...,—1>.
k+1

R 1503603;:33%3 aoﬁalso‘bgz}mm aoﬁ%maoQango (4)0636015 503603;*30 '333Q360

Sgmam®ondon:
330,
s=(ay,a,...,a,),
t =(by,b,,...,b,).
d>dob
s-t=(cysCyy onrC,y )
bogss
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rai +b,, oy a; 20, b, 20,
a., o a, 20, b =-1,
P d 2.2.1)
b, , o a, =-1, b, 20,
L—l, oy a, =-1, b, =-1.

356bmadEgdnm Mogms bsdMogmols asbdsdrggdols o
ran(4-B)=(a, +by,a, +b,,...,a, +b,).
03039mb0l bogggdggerbg dgagodmos ©a35133600, Gend
ran(A4-B)=ran(A4)- ran(B). (2.2.2)
356Bmadgdam  Mogos  bsdMsogmol  336dsérBgdowsb  sbg3g 39dmdobstrgmals,
Gm3d o) m>0, dsdob
6, =(-1-=Lim,=1,-,-1). (2.2.3)
hogmgagnme, Gmd
6,) =(-1,+~10-1,-,-1),
@) =(-1--1,-1-1,---,-1)=6.
dmggobogmo  dgnsbdbdgdgdol  bogyydggemby  Igagedmos  agolygzbom,  Ged
(2.2.3) 0goggemds Ladstrmgosbos gmggmo m2-1 dmgmo Gobgobogols.
3936006mm, Gmd VseR  Bgodmgds GotiBmpaqb 6, i=0,n  gemgdgbgos
baddgmols boboo. ooy, o

s =<a0,a,,...,a,,> =<—1, ...,—l,ajl —1,....~La

|

-1, woomlay 1, ),

J2?

~
n+l

35306
s=16),
5.0. b3dsrogmosbos 0gozgmds
@mwdggg@y. (2.2.4)

(4)06015 -)60;:’(")60007 6-)530%("’)60&(‘)0) 36(’)8{]&(’)&)01& 0586-)(3 Q\) 3‘39(');30’)0) 8015
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6‘55000)6.5;336'3;:70 35)(*)3;]&00(4)0.
30‘);]3&0), SEW @

15.);3.)(3

A€V, ranA,.=<a(';,al", ...,a,‘;>, A€R:i=n.

a363b3bmgthmm Prj N, "' xW oW  a3b6bmgdpgdamo  36mgdBmte  3gdmgae

%mﬁ)a'aggom:

N
Loo=bby =1, o=Lby =L =), YA, 4)=

i=]

Prj({-1, ...~ Lb

W

N —
=2, 4,
i=1
Lagss

i

T = Ay o b, =aj.' gmggmol =1L k- ogolb,
0, g3gems Lbgs dgdmbgg35da,

N_,=Nuf{10}

a563b3bmaOmm R Lod@agmgbyg :RoR 36 309-
3ndzom, seR @ s =]_£I(9,.)a‘ .
i<0

¢ gbdaes 39b3bsbmgnmm ge3mdMoger:

re(;"_l, oy m>0,

p@B")=16,), oy m=0,
0, oy m=-l,

o(s) = «{H(H Yy ) =gl ) T16.Y -

i=1

(2.2.5)

(2.2.6)

(2.2.7)

ogmmgds 2.2.1. oy §= f[(e, Y, t=f[(¢9,. Y, 33306 a,>0, b,>0

i=0 i=0

'3330)15333530 ¢(s-t)=6o¢(s)'¢(t), bmg:)m 94390 ;3050(4)535 '3330)15333.)'30

os-1)=0(s) 0).
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338 303900  3b30borma ¢(s)-¢(t) s (s 1) 6533gemgdo:

os-0=g 6y -[16) @) 116 |-olo6rHT6r 1167
0)-00)=0(6)" ) o6} 16 -TT6) -
dgbsdemmd 9 Jobssdbmddogae asblbgaggdmmo dgdmbggse:
o | & | @Fr|6r]|darearl|er)der)
-1 -1 6 6 6 6
-1 0 6 6y |@©) )
-1 >0 6 6" | gy’ on!
0 -1 6) |6 ) @)
0 0 @)y (@r |@6) @)
0 >0 6y |6 6 6
>0 -1 62" |6 gz 6!
>0 0 " | @) |6 G5!
>0 >0 ot | op | Gpt G Gy =G

dmggsbogmo 315(4)09305305 Gbo;t\)o.) mamﬁ)aao 2.2.1-0ls 33’33.)(4)0(536.5.

mamﬁ)aab 2.2.2. 15.)3.)(4)0);'30.)600 &mgfgmbo:

J(Pri(s,S))= Pri(p(s ) J(S)),

(2.2.8)

Loy J ool gogmgol gs6bmadmgdnmo m3ghsgmeo, SeW, se R, by ¢

g96J(300 adbobsbrgmgds (2.2.6) ws (2.2.7) gmmdgmgdoo.

538 jo(3909-
;336‘39386015 03bsbdo

307{]300’),

AeV

(0 ranA=<a0,a1,...,an>.

J(4)= Prj((ao -l,a,,a,," -,an>,J(A)).

dsdob

(2.14)
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30350,
s=(=1 i Lby=L =Ly, = 1 c=Lby o] D).
33B3960mm, Hm3
J(Prj(s, 4))= Prj(p(s),J (4)). (2.2.9)
dgbadmmgdgmos ogobmdmogar gsblbgaggdmmo 2 dgdmbgggo:
L b =a, gmggmo j=1k-030b.
35306
A= Prj(s,4),
J(A) = Prj((a, -1,a,,a,,+a,),J (4))= Pri(p(s),J (4)),
J(Prj(s, 4))= J(4) = Prj(p(s),J (4))-
II. o 305gmgogegds I 3ocmds.
35306

Prj(s,4) =0,

Pri(p(s), J(4))=0.
blsa Amd

J(Pri(s, 4))= Prj(p(s),J(4)).
Sbens asbgobogmma SEW gemgdgbdo @y gmdgso,

N
S=YA-4.
i=l

(2.2.9) ogoggmbol s 3sbbmadEgdnmo  gomgtol  m3gMsBmeol  (Hgogmdols
30b980036 33dmdobstg dogomgdm:

J(Pri(s, )= J(Prj(s,z"‘,ﬂ,- 4 D= Y A, Pri(s, 4, ))= A, J(Prils, 4,)=

i=l i=1 i=1

= EN:A,. . Pri(@(s),J (4,))= Pri(p(s),J (8)).

i=l

0800) mamﬁaaob {208&&03860 Qolsﬁraggaagggoo.
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mgmegds 2.2.3. oy J(S)=0, 33306 J(Pri(s,S))=0, bogdg J 360l gogngtols
436Bmasgdmo m3gtogmto, SelW ws seR.
©338 303905 Mgmtgds 2.2.2-0L 3 J(S)=0 3oHmBol asm33molfobgdon
J(Pri(s, $))= Prj(p(s), J(S))= Prj(p(5),0)=0.

mamﬁ)aao Qofi& 30390 7em09.

0gmc9ds 2.2.4. godgom, se R,

S=<p0,pl,...,pn>=§-—1, ceo=Lp L=l p, =1, o mLp, -, ...,—1}

e
n+l

> p,#0. 35d0b L3dormEm0sbos Feagmmds:
Pri(@, Y -s,L)=Pri((®, ¥, Pri(s, L)), (2.2.10)
Loy g0, Lew.
338 303909 33bbmadEgdnm Mbams 633MIgmols 3s6dsMEgdols Mmebsbdae

k+l
(ek)"-s=<'—1, T TR 1y s U SO - T | ...,—1>.

e
asbgobommmo  deV, bopyy rand=(a,a,..,a,) @ gbgghmo, GmI
L335O003bos Bmenemds
Prj(©, Y -5,4)=Pri(6, Y, Pri(s, 4)). (2.2.10)
30300, Pry‘((ek)"-s,A);eO, sbn p, =a,, i=l] @5 g=a, . 33306 (3bsgos
Pri(©,Y -s,4)= 4,
Prj(s,4)=4,
Prj(@, Y. Pri(s, 4))= 4
s 33opmd (2.2.10) Fowmds F53dstopos.

30350
Pri(©,y -5, 4)=0. (2.2.11)

0dob a0dm, O™ 96 39d%gmgoemgds p, =a,, i=1/ 306mbd. 35dob (3bowos
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Prj(s, 4)=0,
Pri(6, Y, Pri(s, 4))=0
©> 53 dgdmbgggedoy (2.2.10) Ladstrogmosbos.
(2.2.11) dgodemgds gowgg gém dgdmbzgzado Lergmegdmegl: Gogs p, =a,,
i=11, 35333 g#a,. 3 350mbgg3530
Prj(s,4)=4,
Pri(@. , Pri(s, 4))=0,
33 998303906  (2.2.10)-0b ggddocroggask. (2.2.10) Fmemméol ©s 3BmgJdmeol
(6g03m80l gdmgzamolfobgdoo dB)30(30900 mgmcgdols bodsOogmosbmds.

ogetrgds 2.2.5. or
Pri(6,Y,L)=0,
Pri(@,Y,5)%0,
35306 Lsdsthangmoshos Gogmds:
Pri(©,Y.L) Pri(©,Y.s)= Pri(@,Y*".L-5), (2.2.12)

Loy L,SeW, p,g20 @d 0<i<n.
538303909, 3sbgobogmma 4,Be ¥V, Lowsgs
ranA={(a,,a,,...,a,),
ranB=(by,b,,...,b,),
Pri(6,y, 4)=0, (2.2.13)
Pri(6,Y,B)%0 (2.2.14)
> 39h39bmm, G LadsMmemosbos 030390105
Pri(©,Y,4) Pri(©,Y.B)=Pri(6,Y*". 4-B). (2.2.15)
(2.2.13) > (2.2.14) 3obdgdol 333 Pril6, Y, 4)=4, Pri(©).B)=B, a=p,

b=q. (31’).);30.) ran(A-B)=<a0+bo,al+bl,...,a,.+b,.,...,a,,+b,,) ©d 6.5;3605 a,+b=p+q,

64



Sdogmd Prj((B,.)P+q,A-B)=A-B, ™33 33830390 (2.2.15) Fmemdol Fqdstroggdsb.
(2.2.15) ogoggmdol ws 3OMgddmeol fHgogmdol gsmgsmolfjobgdom, doowgds
0gmgds 2.2.5-0l ggddstroBgds.

2.3, (M3I&SSMANL JTLGEIAISYVIHN &30

adbgobognma Lodtsgmyg
A={a,a,....a,)e 2" |
—(n+) < Sn+l, @ #0:i=0n g | |#|a | Gog i) (2.3.1)
a363b3sbmatmmn ¥, AR m3gtegmdo, Lopyy LeW. godzsm, weA @
@0 =(),05e- Q). 33630b0mM0 .(s,.)f;o dodpggmds, Lopss s,€R, i=0n @
30dg3tmbols Fa3tdo asbobsbmatgdost Bgdnaae Hgiatgbdmmo yboo:

L sy=(-1-1...,-1);

N

ntl
IL 5,0 gemgd9680l  aobbsbsbmgtom  gobgobogmm  Prils,,L) =3g6sgmto.
30dgm, Pri(s,,L) o3gsBmmob (2.1.4) boboo (atdmpagbsl 399mga0 babg s3gb:

=k -
my=my my =m,

PrisuL)= 3, 3 - 3 Prilmosmserm, ) Prils,, L), (2.3.2)

30300,

(-1, L L D) oy @, <O,

r, @,k +1)= (2.3.3)

(-1, oL, e, ), oy @ >0,
2963L3b@atrmn s, gmgdgbdo dgdrgabsotae

sp =1, @,k +1)-5, . (2.3.4)
Bo30RB0c0, B8y, (@)=5,, ©> b L o3gthsgmtol giigtgdsmato Gogo

3~zﬁmgmm.
Bong@ah&ﬁ)oeomgg 3.)5301’)0;-3(*)0) m33€w®mﬁ)oh 9 {]15&638.);'3‘360 ﬁ)oaols
dogdmomo  n=2  dgdobggzebogol. godgem, LeW  gmgdgbol (2.1.4) Loboo
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voﬁ)am;gaaﬁoh 838‘3360 1&.)1‘)3 .)j315

L=3 Prj{(m,mim) L) (23.5)

i=i

dgbodmgdgmos  glgegdogado  Gogol  agmdg@Gomemo obBgM3Mgd(309.

add308sbmm (m(’,,m,' ,m;) Ladggmgde bedgabbmdomgdosh @390l jemtmobsBoms
Lob@gdsdo (bob. 2.3.1-g Ladgmgmgdo s@bodbgmos d9do (gdBomgdol Lsboom).

-----

Pmmmmaay

my

bob. 2.3.1

3393mm  3sGmgemgdodgeo, Mmdgmmo dmozegl gzgms Fgddoml ©s Gmdmols
Gobboagdos  gbgdesh g6 Fabgoeb  Bsoby (364 3353000 306083
3sthsmgmadodgmo,  Godgmo  dgogagh  \(mimimi) | i=TA | lodersgemgh).
3abgdt030s Igbsdmems,  Gm3  Begogho  Igdmbgzedo  3atsgmgemgdodqeo
390333900 ddoygmbgrsg,  dmbygzgmsg b Faddomr  (godgse.  M=1
dgdmnbgggodo).

3otrggmgdodgool  fobboggdty  ogsamor  [uddmbabgomo  dstrogmabgrgdo,
Godmgbo dgodzgb Fobbogob gaams FghBomb @y Gedmms gmggme 33960
96365 9600 FgOBoel dsabys.

adbgobogmmor  gmggemo  dsdoymobgrol  a3gho s dolbg  asbraggdemo
Vatgomgbol  Loddogemg.  gmggmo  gogghs oo fghdoro  (og  Faddogmms
Lodtogmg goo  [9OBomobadh dgepagds, 8530b mogee gl Fgd@oemo)  sols
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9JbEMgdsem o Gogol  dgbodsdobo  GgOBomo  gzemBol  Lodasbbmdogmgdosb
Jdobsgos Lolggdsdo.

sz0mo  @dbsbsbos, Gmd n=2 dgdmbgzgzede  gJbBogdeemt  FgdB oo
GomEgbmds  dgtggmel  1-48 Fmomgedo. Lsbmgspme o ogo dghggmdl 1 ob
2(n+1)-2n-...-2:1=2"" . (n+1) -3, a6 n+l asbbemdommgdosh ;4L sJgb 2(n+1)
{obbago.

mgmegds 2.3.1. oy J(L-S)=0, 35306 J(Prilw,(@)L) Prilws(@)S))=0, Lowsg
LSeW, weA @ y,:A—>R s60b Bg0mm gsblsbpgrmmo m3g@sgmco.

3B 0398 30d3m, @=(@,0,.a,). sp3pm0 (5, ], (] Bodmgatiemdgdo,
Loy S, =¥, (@), t,,=¥Ws@). d>ngdsgoyn®o obpgdiseol dgmmeol asdmygbgdom
33538 Jo(3mm, Md

J(Prils,,L) Prjlt,,S))=0, (2.3.6)
torgd k=0,n+1.

I godgem, k=0. 35306 s,=(-1-L-,-1), £, =(-1-L-,-1), ol a33e3
Prilse,L)=L,  Prilt,,S)=S. ogotrgdol 3o6mdols 0sbsblse J(L-S)=0, 33om3
(3bswos, 6md J(Prils,,L) Prilt,,S))=0.

II. 535998 303m0, G™M3 oy

J(Prj(s,, L) Prit,,S))=0, (2.3.7)
d>dob
J(Pr{s s L) Pri(ten,S))=0. (2.3.8)
3030,

Prj(sk,L)= i 3“* mz Prj((m(',,m,',...,m,',>,Prj(sk,L)), (2.3.9)

Prit,,S)= 22 zprj((o,,, L) Prile. ) (2.3.10)

L=if o, =1k 1=}

godzem, ., <0. (s,. X:: ©d (t,. ),':(: dod93¢mdgdol g336LsbmaMgdol msbsbidar,
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S =r @k +1)-5,=(=1 .~ L, ...,—1>-sk, (2.3.11)

ta =15 @ +1)1 =(=1, L~ LIE A D), (2.3.12)

(2.3.11),(2.3.12) 03039033006 ©> mgetgds 2.2.4-psh asdmdpobstrgmdl, Hd
Prj(s,, L)= Prilr, (@ k +1)-s,,L)= Prilr, (, k +1) Prjls,, L)), (2.3.13)
Prlt,.1,8)= Prilrs @,k +1)-1,,8)= Prilrs @, k +1) Prilt,, S)). (2.3.14)

gerrgds 2.2.5-0b mabsbdag (3bogos, Gmd
Prj(<—1 oL, ...,—1>,Prj(sk,L))Prj(<—1, comLEE ...,—l>,P;y'(tk,S))=
=Prj(<—1 oL TR, ...,—1>,Pty’(sk,L)-Prj(tk,S)). (2.3.15)
(2.3.13),2.3.14) s (2.3.15)-0 boggpdggesby Bgagodmos wogslgbom, Gnd
Prjst. L) Priltea»S)=.
=Prj(<—1, com Ll IR, ...,—l>,Prj(sk,L)-Prj(tk,S)) (2.3.16)
(2.3.7),(2.3.16) 05 ogethgds 2.2.3-psh 333mBobathgmdl Brrmmds
Heoil(-1, -omvimt 4B el 1) PG L) Pri. S0,
633 30l Fbrog 60Fbsgh, hed
Prjst.i L) Prilt,5)=0.
0d  Bgdorbgggodo, GoEgd 0 >0, 0BG <0 Jgdmbggsgel
SBagmeaomthos.
M9m93s 338 Jo(3907e0s.

09mM9dol broggbgmsgome gsbzobogmmo n=2 dgdmbggss. gmdgsm,
M . . N
L= ZPrj((m{,,m{,mé),L),
i=1

S = iPrj((lé,lf”§>’L)'

i=1
LS m3gMsBmergdol  FoMdmeagbgddo  dmbsfoemyg (m(', ,m| ,m, ), (l(; UL )
1&033*3;:3360 aé;géz;o@)bsmm © doﬁ)&oh BbaabG‘Bmaoggabo.)S dmméggoﬁoémb 1501&(533530
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(bob. 2.3.2,2.3.3).

AmISIo Amo
A
T I e
e P
f-e--e-s | ® ! . P!
Pe ot | L,
N R
N ==
e )m
m;j :
mj my
bob. 2.3.2 bob. 2.3.3

bobstgdby v, (w) ©  ys(w) Goggdol  dgbsdsdobo FgdBoemgdo
BHm3mmmaodie goobs s 0ddgg dpgomsl dgdstgmdgh. slg dsgsmomsr, 4
> B, (g6fomgdo gools @d o0ddgg @eA Tdggbodsdgdosh. mgmégds 2.3.1.
33830398, Ged oy J(L-S)=0, 35306 4, s B, (ghBoggdols 3gbsdsdobo ¥, (w)
> Ys(@) Goggion  abbmdgogmadmmo  Prilw,@)L) @  Prilws@)S)
36m9(30900L b633Mdgmobmgolsg Ladsrmesbo 0dbgds Gmenmds

J(Priw, @) L) Prilys (@) S)=0.

24. 0301 d3R51ds0

gondssm, LeW, reR, bowpsg
M . . .
L=2Pry’(<m(',,ml’,...,m:,>,L),
=1

r=<mo,ml,...,mn>.
Lm33€)b&mﬁoho © 7 t‘)oaols 303(4) Ey’oﬁ)am'ambogg 6060)0 ,39301513
3‘3607;3360) 1508(4)035333]5
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M M M
R (r)= {<m0 + Y amy,...,m; + Y am,...,m, +2a,.mf,>} , (2.4.1)

i=l i=1 i=1

15.);300
M
Y a, =0, 2.4.2)
i=1
M .
my+ Y am} 21, (2.4.3)
i=1
M 3
m; + Za,.m;. >0, j=1. 2.4.4)
i=l

ogmegds 24.1. 3godzem, n,neR, LeWw. dodob  dgbsdemms  mo
dgdmbggze: 36 R (n) =R (r,), 36 R, (n)NR (r,)=0.
538 303309, 30390,
n=(ay,a,...,a,),

ry =(Bo,bysensB,)

L=2Prj((m;,,m;,...,m;),1:)

i=l

©> 3Mgdmdl obgmo (co,c,,...,cn>eiﬁ, ¢od
(CosC1seeesCa) € R NRL(ry). (2.4.5)
3339 omm, Gmd 53  dgdmbggzedo R (R)=R.(r). (2.4.5) 306Hmdorsb
doogmgds, md

M M M
(co,cl,...,cn) =<ao +2a,.m{;,...,aj +Za,.mj.,...,an +Za,.mf,>,

i=l i=l i=l

M M M
(co,c,,...,cn)=<bo S Bt +3 B, +2,B,.mf,>,
i=1

i=1 i=]

M M M
<a0 +Za,.m(',,...,aj +2a,.m},...,an +2a,.m,',> =

i=1 i=l i=l

M M M
=<b0+2,8,.m(';,...,bj+Zﬂ,.mj.,...,bn+Z,B,.mf,>. (2.4.6)
i=l i=1 i=l
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(2.4.6) Loggrdagembyg a39d699s

<a0 ""’aj""’an>=
) ' & . M |
(0t B -a) mht s 30 ) w550 ),
i=1 & 2
(By seesbjrennsb, ) =

M . M . M .
=<a0 +Z(ai —ﬂi).m(l)""’aj +2(ai —ﬁi).m}""’an +Z(ai _.Bi)'m:z>’
pan =1 i1
5@ bodbagl, &md ne R () > neR(n).
a9bgobognmo R (1) gmsbols 6gdobdogto (dy.d,,....d,) gemgdgbBo

n

M . M . M .
(do,d,,...,dn> =<ao +Zy,.m(’,,...,aj +2y,.m},...,an +2y,.m,’,>e R, (n),
i=l i=l1 i=]

Loy

(2.4.7) Bommdol msbsbdswe

M M _ M .
(dy.d,,....d,) =<a0 + Y ymg,....a; + ) ym,....a, +Zyim;> =
i=1 i=l i=l

M . M :

i=1 i=1
M o M . M . M .
bj +2(;Bi _ai)’m} +2}/im}""’bn +Z(;Bi _ai)'m:z +2}’im;>e R, (1),
i=1 i=1 i=1 i=1
50396
M

Z(;Bi —Q; +7’i)=0'

i=1

(2.4.7)

(2.4.8)

sdoor Bggb 39h39bgm, @md R, (r) C R (). Sbsgmmaotoe dB) 3030905, Memd

R, (n)CR,(r), go. R(n)=R,(r).

8.)530509::0)0) R 1508(4).)35733%3 6051;0%;23&)‘35730 F, dgbodsdobmdy, ﬁ)maaggog

R 15036.)3;:3015 4m39e 3938836&1’ '33'31506033615 R 1303(4)0393013 838‘\038 3(;33335&0)0

aﬁ)mmbggombols:
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F, :{cg,psennCy) o {(c0 +my,c +mi,...,c, +m;> i=m}, (2.4.9)

ho;goe

L= Prj((m;,m},...,m,),L).

i=l1
aaamaogmm .);250'3350
R, (r)=F{R, ("}
©d Qo;;o'd(i}) 3060
ogm®gds 2.4.2. gojzem, n,neR, LeW. oy R (n)NR(r,)=D, d5dob
EL(q)ﬂEL(rz) =d.
338 303909, 3nd3o0,
r =<ao,a,,...,a,,>,

7, =(by,by,..5b,)

L= 2Prj(<m{,,m,’,...,m;>,l,) .

i1
0990l I 30i3900  Bogogemme  Lofobssmdpgaml  ddggdel  gboo.
30300, 3Obgdmdl obgmo (dy,d,,...,d,)eR, G sgmgomugds 3o6mds:
(dy,d,,....d,) e R(HNR, (),
33 m330b dbGog 60dbogl, HMI sMLgdmdL olgmo Lke LM, tod
(dy,d,....d,) =

M M M
=<a0 +Za,.m(', +my,....a, + Y om +m,....a, +Za,.m; +mf,> , (2.4.10)

i=1 i=l i=l

(dyrdyy..nd,) =
=<bo +Y Bmy +my,....b,+ Y Bm, +m},....b, +Y.Bim, +m,',‘> (2.4.11)

i=l i=l i=l

Loggoe
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(2.4.10),(2.4.11) Bergmedgdoesb doomgds, Gmd

M M
<a0+Zaim(’,+m(’,,...,aj+2a,.m}+m »a, +2am +m>

i=l i=l i=l

M M
=<b0+2,3,.m3+m(’,‘, b, +2,Bm +m;,...,b, +2,B,m:,+m,'f> (2.4.12)
i=l

i=l i=l

asbgobogrmm

M M M
r= <ao + Za,m{,,...,a,. + Za,.m},...,an + 2a,mj,>

p i=t P
Gogo > 3P396mm, G0 re R (n)NR,(r,). r-ob bsbopsb 33dmdwobsthy, (sbamos
re R, (). (24.12) Bogomdol osbsbdsp o

V=

M M M
SRS R MRS Y IR ) WS YRt e
i=1

i=1 i=1
M

> GEadh Z B, +1-1=0, 330fmd reR,(r), 633 [obssmdpgamdss. s30gse
i=l

53350 503905 33;33(4)0.5 S
R, (n)NR,(r)=2.

3990308 56mm 3bodgbgdo: oy  r=(ay,a,....,a,), 85306 r,, =(a,+ka,...,a,),

Loy k€N, ;

WL(r)={T=i’1 iAil ran 4, € RL(I‘)};
VVL(H:{T:Z’?' iAiI ran 4; € EL(")};
V?I.,k(r)“:{T:Z/l Al ran 4, € EL("(/;))};

N — —
W, (r)= {T = 21 ,.Ail TeWw,(r) Loy A4i, i=1n Qo~333o6.>go.>} .
i=1
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30 9¢bodsbgdowsb s mgmégds 2.4.1, ogmégds 2.4.2.-036 S38mdsgnmog
800;;)363

0gm®99s 2.4.3. godzom, r,neR, LeW. dsdob

1. 3gbsdmms mtro 3gdmbgggs: o6 W,(n) =W, (), 36 W, (n)NW,(r,)=D;
2. o W, (n)NW,(r,)=D, 35306 W, (r)NW,(r,)=D;

3. oy W, (n)NW,(r,)=D, 33306 W, ,(n)NW,,(r,)=2.
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00530 TIL 330M7IG0IG0 BS6SMI0L 302060130 3I6SL30L
356MBIB0 (333)

3.1 3(7206(MIJS0 3I6SL3NL 356(M60L G6ddd RS INLO BM3NIHUN) T130LIdS

3.)305093(*)0) 838‘336" 33(*);-‘3'3(30*3(4)0 6&5&00;:336.)

ou
5, + =0, (3.1.1)

bosy LeW.
godzom, u stol (3.1.1) abFmemgdols 5dmbsblibo. a3bdsmPgdols msbobdop, TeW
ol (3.1.1)-ob 1503‘336033, 04 bﬁhabmaas olsamo X, eW,i=\..m, ¢nd

Ladatrngmosbos 3gdmgao Hmemmds

JTu] dX[u]
£y ,Z_:,—-—ax’_ =0. (3.1.2)
(3.1.2) ab@mmgdsk  (3.1.1)-ob  3glsdsdobo  3mgmobmdyéo  dgbabgols  39bmbo

(393) gfmmegds.
3nd3o0;, T,,T,,....T, €W ™3gM3Bmegdo 3056 (3.1.1) 256 megdols

Lod330039900, B3 bodbygl »md dmodgdbgds oligmo Xj.e W, i=1.,N, j=1..n, Gmd

15.)30600@0.)50& &mggmbabo

oL zaX o, ien..N. (3.1.3)

asbgobogmme T),T,,...,T) m33ﬁo&m$mo 5030 3mddobszos

AT,

iti?

T =

o8

i=l

body A €R, i=l.,n. (bogos, Gm3 TeW m3gmsgmeog ofbgds (3.1.1)
296 mgdol dgbsdadolo Lodjztrogg, 30bsoesb (3.1.3) aob@gmemgdgbol dgbsdadol 4, -by

6.);3.)36.53;28600) ©d 838‘336 'Badﬁabom 3030;3360) 838’336 060330)66]5
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G oMol (3.1.1) 296@megdol dgbsdsdobo 39;.

o J(T)=0, 35db T m3gMmeal FMogosegd  bodjgtoggl  gfmrgdo,
Goadb ogo  gmggmo (3.1.1) ggmmizonco  abGmemgdol  LodigMoggs. dstrogmy,
09093y 1-0b 0bsbdoe, o J(T)=0, dsdob T ~0, G odgol dbog bodbogl,
Gmd s6bgdmdgb obgoo Y, eW, i=l,..,n, GG

OT[u] , & 6¥,[u] _
>, +.-2=:' k. =0. (3.1.4)

(3.1.4) 39b6memgdol g0 393 Labg sgsb.
3 dzoo,
N
T=z/1,.A,., (3.1.5)

P
booy 4,€V, AL eR, i=1.,N .

j08930m, d T stol (3.1.1) ggmeygogdo  3sbgmmgdol  beedsgnydo
Lodjztogg o

1. 0go ©3793965000;

2. bOrmegds 4, > 4, >-> 4, 3060y,

3. T 6 (o6dmpaqgds T=T+T, xdol bLdboo, Logdg 7, Lodigéoggs, begam

T, adblbgoggdaemos 0-obs @d T -30b.
4. A, =1 .

ngmegds 3.1.1. (3.1.1.) ggmegiaenco asbBmmgdol gmggmo TeW Lodgt039

'3306{336.) Vbﬁ)am;gaasogg ojﬁ.)ls (4)mamt¢>(3 5(*)(4)3.)93'360 1503‘3344)03336013 5’5)93030
dmaboﬁbeoolso > (56030093‘360 1&03&3(4)030]5 x.)ao
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r=%1T+1, (3.1.6)
i=1

Loy T, i=L.n botdsmato bodsgthogggdod, 4R  i=l.n @ J(T,)=0.

338 303909, 0gmegds 1.4.1-0l 0dbsbdse, (3.1.1) ggmemiondo 3obBmmgdols
Igbododobo  TeW  lLodigmogobmgol  dmodgdbgds  dolo  g43035mgbg®o  obgmo
37439030 Tew ™39M5™c0, Memd

~

T~F. (3.1.7)

sodgsm, T, =T-T. (3.1.7) 3o6cmdol osbsbdse, J(T,)=0, b= T, 60k
B0305znt0 bodigtogy. oy T o6 Gotdmmagds T=T+T xsdob bsboo, bspsg T,
T (3.1.1) aobpoggdol Jgbsdsdobo oggebomo bodsathogggdos @ oy A sthob
T-ol Potdmpaghsdo 3mbsfomg 7 Lodtagmol  gemgdgbos  Betol  oomglo
9396l gmggogogbdo, 35306 M =1, A =2, T =T/ goigem, sélgderdg slgoo
T.T. o7 Bgbadmgdgmos, T o T 39698 mthgdopsb  ad3mggmm  3Bsgmmaomto
1393009930, Gedgmdoz (3.1.1) aobeggdol Jgbsdsdobo Lodigtogggdo 0fbgds s o.9.
Gboos, bobthgmo  Bsdoxgdol  Bgdwga, dogomgdm Ti i=LM  bodsgtogggdls,
G0dgmogdb 306  godmogmas  J3gxsdgdo, Omdmgdoz dgodmgds oggbgb (3.1.1)-ols
bodi3t03930. 3003350

— M ._.i
To=YuT) i=1.M,

=
Logds 7’, ev, ,uj. eR, ,uj. 20, i=L.M, j=L.,M, @ T‘, 30l 97939600
™33 me0.  Bmgdpmbol  Fgnbpwsgee Jdg0dmgds  Bogmgagmmm,  ed 7', > -7—'341 ,
Jj=L. M, -1, i=1.,.M @ A = U, i=l.,M. oy 7~", =f.//1,. , Gb.);goo, SO0
996935 (3.1.6) Gordmpygbobs.

mqds 311 oy TeW w5 u d00b (1.3.1) 29bfmemgdols 3dmbsblbo, dsdob
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36gdmdgb obgoo Z,eW i=l,..n, GOI

dT[u]
at

0Z, [u]

=-J(T[u))L[u ]+2 (3.1.8)

l

53 303989, gnzsm, P =[pis Pyresp, ) > gdbgobogmmar (3.1.1) gsbBemmgdols

838‘3360 adfomdmgdamo gm®mds
a7 u . d° L{u]
Kkl ---kPdt  kPoklr okl

=0,
36, M3 030399,

Po%+P0L[u]=O. (3.1.9)

-
A =HP, =H[p1’p2’ ’p:]

i=l i=l

35b6BmgsEgdnmo gomgMol m3gmagimeol asblsbrmgmgdol msbsbda,
Jod=Y (-)"Pog, = i(—l)”‘ ‘P od,. (3.1.10)
Pev par

0 A[u]

ot

adbgobogamm m3gmomeo. (3.1.9) ogoggmdol a3dmggbgdom dogomgdm

dAu] _J ﬁ 3 ?'[u]
o I i9PxdPx,9Px

m | -1 ap’[u]
= X
Z:‘Kg&”’{x,o”p{xz---a’?‘"{xn)

X 1 alplﬂ[u] i ﬁ J alpj[u] J =
2% x,0"x,-3"x,0t\| j=ind P x,0 7 x,--d " x,

== 4, -(B o L{u)). (3.1.11)

i=l

0gmgds 1.2.1-0b csbsbdag,
Ay (B oL)~ (1) (P o4,)L. (3.1.12)
(3.1.10), (3.1.11), (3.1.12) ogoggmdgdol Loegydggmbty dogomgdm
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aA[u]

—ZA [u]- (B, o L{u])~

- _z”': DB o 4, [4])- Liu] = ~J (A[u]) - L[u].

i=1
336050, bidsMomosbos Bmemmds

dA[u]
ot

™3gM98mOm  §33039mgbBmdols  396dsMBgdosb 3sdmdwobatrg, 3Glgdmal olgmo

~—(J(A[u])- L{u]). (3.1.13)

YeW, i=l..,n, 6™ hbabﬁ)mggoo[;ob &mgmbé

Y,
] - st Lo 38, (3.1.14)
god3so,
re$is,
Loy 4,€V, AeV:i=L.,N.
oT
a5630bognmo —s[t—u—] a35J3b
oT(u] 2,1 94[u] _—2,1 J(A4,[u]- L{u])+ 22,1 ol _
ot ot i=1 i=l j=l Ix;

= —J(TT) L[u]+2 2, (3.1.15)

f
bogss

N .
Z,[ul=Y AY/[u], j=1..n.

i=l

33> 3930398 ge00.

ngmegds 3.1.2. TeW ool (3.1.1) a0bmmgdol dglsdsdolo  3mgmobmdymo
Lodj36r039 35306 @ dbmmme dsdob, Gegd JU(T) L)=0.
©33B 303909 IP@gemgdmmds.  godgem, T séob  (3.1.1)  abFmmgdols
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'331506030150 3(*79305073'360 1503(33(4)033. d>dob bﬁhabmbas olsamo X,

!

eEWwW, i=1..,m,

6ed hoaoﬁ)mggoo[;oo &mggmbo

d T u] d X [u]
> 21 =0. (3.1.16)

qdols 09bobda sObgdmdgh obgoo Z, eW, i=l,..,n, (o3

dT(u] 0Z, [u]

S = /Tl Liu ]+2 (3.1.17)
(3.1.16) > (3.1.17)-0b Logndggewby dgodemgds @ogslysbsm, ¢md
JT])- L) = Y oX,+2,)u] (3.1.18)
i=1 axi
3boRos, Mmd
\ 6(Xi +Zi)[u] _
D (3.1.19)
(3.1.19) ©d mamﬁ)aab 1-0ls mbSbbaoQ 30
$ o, *Z)[“]) 0. (3.1.20)
i=1 3x,
(3.1.18),(3.1.20) @mmmdgdols Logndzgmby gmgdammde, Gmd
J(U(TTu])- L{u])=0. (3.1.21)

bydsobmds.  godgom, J (J(T)L)=0. 35306, ogetrgds 1.3.1-0L msbsbdse,
J(T)-L~0, o3 0d30l dbtog bodbogl, O™ sOLgdmdgb obgomo Y, eW, i=l..,m,
ed

=35, (3.1.22)
i=l OX;

]

godgom, u ool (3.1.1) abFmegdol  sdmbsblbo. d>dob, gmgds 3.1.1-ols
03bobdoe, 36lgdmdgb obgomo Z e W, i=l,..,n, G0

(3.1.23)

T - s+ 3220,

(3.1.22) > (3.2.23)-0l bogrdggemby 39330demos @agalysbsm, OmI
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9

dT[u] _"oY,[u] 0Z,[u]
R

aT[u] : O(Y[u] Z[u])
+2 i 0,
i=l &x

33 bodbagl, ®md T séol (3.1.1) adbgmegdols Lodjztogg.
»gmMgdd ©3IF) o398m0,

3.2. A3MICOTS0 3S6AS(M3NL  3dLO3S3NBO BSLELIRNEL) BS6A(MINL
01300L33d30L  3ILSLIS

30d300, ¥, AR sé0l 2.3 3s6936M503d0 goblisbmgtgmo m3gmagmeo, baws

LeWw,

A={apa,,.... )€ 2™ |
|-(n+D<ea, <n+l, @, #0: i=0,..,n @ |a,.|¢|aj|, M3 i¢f}’

boygnen R o0l Gogms bodsges.
30){]3.)0), WEA 6.)5301‘)0;:)(')0)

Ju
=+ =0, (3.2.1)
%+ Prify, @) LY =0 (3.2.2)

ot
320Bmmgdgdo. ©3339%03m dgdgao
mgmegds 3.2.1. o  TeW 6ol (3.2.1)-0b Lodjgtrogg, 35306 Pri(y,(@)T)
odbgds (3.2.2)-0b Lodsthogy.
333 303909, 30d3om, T sl (3.2.1) 3bFmmgdols dgbsdsdobo Lodjztogg.
35306, mgethgds 3.1.2.-0b 0sbsbls,

J(L-J(T))=0. (3.2.3)
(3.2.3) ogoggmdols s mgmdgds 2.3.1.-ob bogrdggenby dgagedmos pagoligbsm, Ged
P, @AL) Py ) @)=, 324

BAQQB weEA.
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393608600, 603 0gmtrgds 3.1.2.-0b m3bsbdsw, Prily(@)T) m3gGegemtro 33306
©> dbmmee  ddob oMol (3.2.2) adbFmemgbol  dglodsdobo  Lodigtogg, Gegs

382§ gor2R)ds

JPrily, (@) L) J (Prily, @) T))]=0 (3.2.5)
Jo6mds.  ©gdmgds 2.2.2-0b msbsbdo 3o

J(Prj(y, @) T))= Prilp(y; @) J(T)). (3.2.6)

(3.2.6) ogoggmdosb  addmdrobotrg, (3.2.5) dodmbs  g43035mgbdntos  Bgdpgao
Jommdolbsd
J(Prily . (@) L) Prilely, @) J(T))]=0. (3.2.7)
(3.24) w5 (3.27) 306mdgdopsb 353mdreobsdrg, ogmegdol  LadsGrogmosbmdols
Lohggbgdmar ba3dséobos ©Ig3998)30(3mm, Gmd
v,m@)=ol: @) (3.2.8)

+1

30430, ¥ (@), ¥,;m@) Goggdo Jomgdmmo 056 Bgbsdadobse (s ) » )
336BmoRgdgm Gogos d0drgatmdgdom, bR S =¥ (@)t =¥im(®@).

dsngdogazg®o obpadool dgomeols 39dmggbgdom 333 oM™, MM  gmggeo
k=0,.,n+1-030b 1, =05, ).

I godgom, k=0. a6bmaspgdam Gogos (5 ) oo (),  308mgsthmdgdol
2563568960l bsbda,

¢ gbd300l 29633 gdol msbobds go

o1l )= (-1 oL D),

7

ol Loggmdzgebgs 99a30dmos agsly3bsm, GMI =¢(s0).
II. godgom, 0<k<n+l @ LOmEgds
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te=ols,)
30635, 53773350,

Prj ST = i MX ”2 Prjkmo,ml,...,m">,Prj(sk,T)]. (3.2.9)

(3.2.9) Pomemdols s gogmgMol  asbbmgomgdgmo  m3gsgmeol  [Hgogmdols
adogagmolifjobgdom, dogomgdo

Prj ST 2 2 mz (Prykmo m,..., mn>,Prj(sk,T)]). (3.2.10)

03693 2.1.4-0ls 05bsbdog,
J(Prjkmo,m, ,...,m,,),Prj(sk,T)l): Prjkmo -Lm,..., m,,),J(Pry'(sk,T))J. (3.2.11)

(3.2.10) @ (3.2.11) Beragnmdgdols ;sbsbdae

=~k =k

Heilet)= 8 S $ pillm-tmm )G T) (3212)

mamégao 2.2.2.-0b dsgmoom 30

J(Prjls,,T))= Prilp(s, ) J(T))= Prilt,,J (T)). (3.2.13)
(3.2.12) o (3.2.13) o0goggmdgdoesb asdmdwobsty

Prj Les J(T) 2 2 i P"kao L,m,,. .,mn>,Prj(tk,J(T))]=

my =mg m, =i}

. ikPrjkmo,m, ,...,m,,),Pry'(t,,,J(T))]. (3.2.19)

(% g (65 Bodiggaedgiols 336usbgydol msbsblse,
s =r@k+l)s, (3.2.15)
t =rm@k+1)t, (3.2.16)
bosg 1@,k +1) @5 rypy@.k+1) gabsogde (2.3.3) gotdgmon gsbobsbmghgdosh.

3oh396mm, Hmd
)@,k +1)= o @,k +1)), (3.2.17)
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OmEs 0<k<n+l.
godgsm, @, <-1. dsdob, (2.3.3), (3.2.12) > (3.2.14) [sH3meygbgdals

05bsbdog,
r@k+)=(-1 ..-La -l 1),
rJ(T)(a),k+1)=<—1, oL ], ...,—1>,
sbg g
@,k +1)=r @,k +1). (3.2.18)

¢ gnbjieol goblsbmgmgdol Bgbsdsdobse o, gobsowsb |o,,|-1>0,
@,k +1)= ¢(r, (@, k +1)). (3.2.19)
(3.2.18) > (3.2.19) Boomedgdols boggdgaesby dogomadon
1@,k +1)= o(r; @,k +1)),
633 538303905 (3.2.17) Homedsl, Gogs oy, <-1.
gndzsm, a,, =-1. d5dob
re(@,k +1)= (i} -1, ...,-1), (3.2.20)
ryay@k+1)= (i —1,-1, ...,-1). (3.2.21)
Gdadb g >0, ddofmd
ot~ oim1))= (11, .m1). (3.2.22)
(3.2.20), (3.2.21) @ (3.2.22)-0b bogmdggetdy dgagodmos wagolyghom, God
1)@,k +1)=o(r, @,k +1)),
633 39830390 (3.2.17) Bergnmdol F933strofgdsl a,,, =-1 3g0mbgg33da(3. 330,
(3.2.17)  Ladstrongmosbos, Gz @y, <0.  dbsgmmaon®sw 3B goirgds  (3.2.17)-obs

Lodorongmosbmds, Gm@Es a,, >0
(3.2.16), (3.2.17) Bmgomdgdols s ©3d3960L 0sbsbdag

t, =rp@k+1)t =0l @k+1)t, =0l (@k+1)) ¢(s‘ ) (3.2.23)
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dg3603bmm, Hmd a,,, <0 dgdmbggzsado

@k +)=(-1 Lt L o) =T[6) =@, .

i<0
gndzom,
s = H(H,. )b’.
i=0
A Lodesgemol @ 1@,k +1) g3gbdiool 3963str8)9300 dogmoo, b, ., =-1.
30300, @, <-1. 35d0b a,=-1 @5 gé9m9ds 2.2.1-0b Fgksdsdobsw
¢)(rT (a),k+1)-sk )= o(r, (@, k + 1))-¢(s‘ ) (3.2.24)

gondzem, a,,, =-1. dsdob g, = ’ﬁll;ml-l , blak,.l-l =-1 @ gbqmgds 2.2.1-0l; 05b5bddg

(3.2.24) 43mog LadsGrogmosbos. sbosgmmaondore I goimgss (3.3.24)-0b Fgddstroggds
o, >0 3dgdnbgggedo. (3.2.23) o (3.2.24)-0l bogedggeby

tk+l = ¢("T (Cl),k + l) S/‘ )= ¢(Sk+l )’
Gomsy I goiregds (3.2.8)-0l §93dscrod)gds.
0gm9d> dd) 303900, dobo 6.58(*)33536000 I 3032999

0gm®9ds 3.2.2. 30300, dm(39dmos obBmegds

ou
——— L prd ’ . .
£y +L{u]=0 (3.2.25)
Loy LeW
L = Pri((ay,a,,a,,...,a,), L), (3.2.26)

(ao,al,az,...,an>e R.

dsdob, oy TeW >0l (3.2.25)-0b dgbadsdobo Lodjgtogg wo ol Laby

T = iPrj((m{;,m,",...,m,’,),T), NeN, (3.2.27)
i=l

35306 Prj{(mi,mi,...m),T) o3gésgmtriog of6gds (3.2.25) asb@mmgdol bodstrogy.
3% 303909 Gopaeb T om0l (3.2.25) gsbBmgngdol dgladsdobo  Lodjztngg,
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ogerth38s 3.1.2.-0b dogmoo,
J(L-J(T))=0. (3.2.28)
a%630bogmo s =(m{ +a,-2,m{ +a,--,ml +a,) Gogo. (b3S, mi =1 > a,21, ol
333m( Ml +a,-220. gdumgds 2.2.3-0bs s (3.2.28) Feimmdols gomgamolfobgdoo
J@ri(s,L- I @)= I Pri(m] +a, - 2,mi +a,,-,mi +a,),L-JT))=0. (3.2.29)
asbgobogmmom
o —
03965800, Egduegds 2.1.4-0b 0obsbiog
I aer(mdmd o mN T )= I - Pri(md ~1mf e mi) @) (3.2.30)
(3.2.26) 30thdols dagmoo
L-Prj{{m{ =\ m{ -+, m]),J ()=
= Pij{(a,a1,03,.-,a,) L) Pri(mi ~1,m] oo,m) ), S ()=
= Prj(ay +m{ ~La, +m! ;---,a, + m}),L- J(T)). (3.2.31)
(3.2.30), (3.2.31) Fomodgdols s ogetgds 2.1.4-0l 0sbsbisy
I I ri{(md,mi - ml)T )=
= J(Pril(a, + m{ L0, + m] --,a, +m),L-J(T))=
= Prja, + m{ 2,0, +m} -, +m} ), JIL- J(T)]). (3.2.32)
(3.2.29) > (3.2.32) Bogmemdgdosh g33mdgobath
- pri(md,mf - mi )T ))=0. (3.2.33)
0gmgds 3.1.2.-0b osbsbdo 3o (3.2.33) dommds oMol odols S730mgdgmmo o
Ladstrobo 3ohmds, Hed
Prj(m{,mi -+, m\,T) (3.2.34)
3960 gl (3.2.25) asbpomgdol Lodiztogy.  g.0. (3.2.34) séob (3.2.25)
a368megdols Lodzathosg.
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0gme19dd @8@ doegbgggob.

ogmegds 3.2.3. 3@{]3500, 803633‘39300 256 Mgy

ou oo
S =0, (3.2.35)
Loy LeW,
L=3 Prj{(mt,ml,...,m!),L) (3.2.36)
i=l
Qé
T = Pri((a,,a,5...,a,),T)- (3.2.37)

dmgdgee  3o6mdgddo TeW ostmob  (3.2.35) gobBmemgdols Lodjgtogg dsdob o
dbegnme 3530b, B30 0g0 30l dgdegae 3sbBmegdgdol LodigMmogy(s:

%+Prj(<mé,mf,...,mi>,L)u] =0 i=L..M. (3.2.38)

338303909,  37omgdmmds.  Gdwadsh T séol  (3.2.35)  gobFmemgdols
39Ls83d0bo bodige03g, s8ofmd mgmegds 3.1.2-0l dogmom
J(L-J(T))=0. (3.2.39)

35306, gdmgds 2.1.4-0l mobsbds,
Prj(mi +a, ~2,a, +ml, a0, +mi) JL-I@Y)=0,  i=l..M. (3.2.40)
23630bogmn m3ghageto
J(Pri{(mi,mi, - mi ), L) I @)
I (pri(mimi-omi ), L) ()=
= Jpej(mi,mi oo, mi ), L) Pri(a, = 1ay,ee-,a,), I (D)=
= Jpr(m +ay -1 +a,esmi +a, )L I@))=

= Prj{(mi +a, ~2,m! +a,,,m! +a,),J(L-JT))) (3.2.41)

(3.2.40) > (3.2.41)-0ls 03bsbdog
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I(Prjl(my,ml,---,mi) L) J(T))=0, (3.2.42)
(3.2.42) 40 bodbogl, Gmd T S0l (3.2.38) adbBmegdols Lod336039(3-

L3335M0bmds. ©sgndgsm T ol (3.2.38) as6Fmegdgdol Lodjgtogg. 35306,
0gmmgds 3.1.2.-0b dogmoom
J(Prj(my,m,...,m ), L)-J@)=0, i=1..,M. (3.2.43)

(3.2.43)-0b boggydggemby doogmgds, Ged

L IT)- J[(iPrj((m(’;,mf,"',mf:}’L))'J(T)] =

i=l

=3 JlPril(mi,m!,,mi) L) 5= 0,

i1
33 b0odbogl, O3 T smol (3.2.35) asbBmmgdol bodzgengg.
3doo mgmegdol 3B 30396 EILOEgATmO..

3.3. 333-dd0L 3I6IGN3S

godgom, A€V, LeW o

ranA=<ao,a,,---,a,,),

L=§:Prj(<m(';,m,",---,m,';>,L).

i=1

asbgobogmmo J [L-J(4)] 3gmsfmo:

J[L-J(4))= J[(fjprj((m;;,m;,...,m;), L)\ . J(A)]:
i=1 }

= S ilPrimim - mi) L} S0 )

i=l

=i]krj(<m3,m:,...’m;>,L)- Prj((ao -1,q, ""’an>’J(A))=
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=iJ[Prj<m('; +a,—1,m +a,,,m +a,,>,J(A)'L]=

i=l

= f)prjkmg +tay=2,m{ +ay,-,m! +a,),JU(4)-L)] 3.3.1)

(3.3.1) Foymmdobs @ W, _,(rand) bodthsgmol ad63sérdgd0l mabsbda,
J(L-J(A))e W,_,(ran 4). (3.3.2)
Ladstrogmosbos dgdegao
ogmegds 3.3.1. g3ndzom, dm3gdgmos adbgmemgds

ou
= F =0, (3.3.3)
bopsy LeW,
L= fprj((m;,m;',...,m;',),L) (3.3.4)
i=l

s (3.3.3) aobBmmgdols glodsdol TeW beedogon®  bodigtoggl o3k Igdmgao
Lobg

N
T=YA4, A€V i=l.n.
i=]

d330b, Ldsmromnsbos Fmemmdgdo:

R,(rand)=---=R, (ran4,). (3.3.5)

538 30309, mgmergds 2.4.1.-0b ddmom, dglsdgmms et dgdmbgggs: o6

R, (ran4,)=R,(ran4;), o6

R, (ran4,)NR,(ran4;)=9,
Geo@d i#j. godgem, 4, , k=1,d 56036 olgoo Bgbsshgdgdo, Gmd

R,(4,)NR,(4,)=2, (3.3.6)

Oo@Es jEE Y gmggmo i-ogol 96Lgomdl obgmo i, ®md R (rand)=R,(ran4,).
mgmegds 3930390k, O3 o T otol  bedddedo  Lodiztogg, 8830k d=1.
3373350 Lafobssmdmgam. gmdgem d>1,
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T=T,+T,+--+T,, (3.3.7)

Loy T, €W, (4,) w0

M
T,=Nu'Bt, uleR. (3.3.8)

1=l

(3.3.2) > T,eW,(4,) 3060Hmdgd0l 03bsbdo,
J(L-JB)EW, (ran4,),

baoéma

I=1 I=1

J(L-J(E))=J[L-J(§:ﬂ,"3fn= ﬁu,"L.J(B,"))=

=S k(- I (B )e 7, (rana,). (3.3.9)
(3.3.7)-0b dsgmoon,
J<L-J<T>>={L-J(in]}i:-fad(m). (33.10

odob a9dm, Omd T sé0b (3.3.3) adbgmemgdol dgbsdsdobo Lodigeogg, Swgoemo
5J3b Beragnmdsls

J(L-J(T))=0. (3.3.11)
(3.3.10) > (3.3.11) 306m330b g53m

3 (LI, )=0. (33.12)

k=1

(3.3.6) 3060l s mgmegds 2.4.3-0b mbsbda,
Wi (A,.j)ﬂWL,—z (4,)=9, (3.3.13)

Gegd j#2k. (3.3.9),(3.3.12),(3.3.13) 306mdgéols gsdm dgazodmos agolygbsm, Mg
J(L-J(@T,))=0, (3.3.19)

53 bodbogl, Omd T, k=1d stosb (3.3.3) 396 memgbols dgbodadolo Lodjztogggdo.

3d33563@, d>1 3d3zgdosb dogomgo, 6Gmd T beavérdogmaéo Lodighogomsb dgodemgds
a3dmogmb T, dggxsdo, Gmdgemoi 0dogds bodizdogg, Moz betdsgma®o Lodjgtogols
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6053.514)&36.)15 3%’0500;33;33336&. Sdom mamﬁaaoh ;@8(8) (50(336.5 Qohﬁgggabﬂggob.

3.4. 356 JLOBRISIT 3(MIBNGNIESTLS 330NMLN()

30J3907, dem(3997emos abBmegds

—a—t-+L[u] 0 (3.4.1)

©d m33€)b(§mﬁ)o

N
=Y A4, A4eW, 4eR, i=1.,N. (3.4.2)
i=l

3395068960gbg3L  3mzdgdbmo (4, ), 993030968930 439600 dgbadgmm 33605680,
Gedmobogobsg T odbgds (3.1.1)-0b Lodzghagg.
093> 3.1.2.-0L  oobobds, T ool (3.4.1) aobgmemgdol  gbsdadolo

Lodj30039 35dob o dbmgme d530b, 3y
J(L-J(T))=0 . (3.4.3)
(3.4.2) s (3.4.3) 3o6mdgdopsb dogomgdm, ¢md

ZN:Z,.J(A,. -J(L))=0. (3.4.4)

gndgom,

N,
J(4-JL)=Y uB!, ueR, BeV, j=L.,N,, i=L.,N.  (3.4.5)
=1

(3.4.5) geMdgesdo dmbsfomg gggms B ™3g@dBmdgdol  LodMsgmg  smgbodbmo

X -oo:
X={B'| i=0,.,N, j=1..,N,} (3.4.6)

5 8(*)3.)15;305(*)0’) X 1503(4)&3;:3015 3933335@36015 5*3335).)000
x={,| j=l..M} 3.4.7)
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30J3om,

M
J(4,-IW)=Ynic,, i=1.,N. (3.4.8)
=
(3.4.8) Go6dmmagbols 35dmyggbgdom, (3.4.4) doomgdl d9drga Labgl:
N M
22 MAC; =0,
i=l j=l
M (N
Z(Zn;ﬂ,.)cjﬂ. (3.4.9)
=

(3.4.9) BHommbol  sbydsgmgomgdmae  jo  digemgdgmo s baydsdobos, Gmd

N
goggemo C,-ob Bgbadsdobo Y 7id; 3950309680 ogml Boymol Hemo

N
Y.ni4 =0, j=1..M. (3.4.10)

P
(3.4.10) o0l N 3bmdos M (Ogog asbBmmgdsms Lobggds. 3da3565m, olgoo
A, 30980GogbBgd0L g39ms Igbsdme 33603689301 mbadgdboe, Hmdmobogobsg
T ofbgds (3.1.1)-0l Lodizo3g, Logotms (3.4.10) Goggog asbBmmgdsms Loliggdols
3dmblby.
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3.5. ‘ddbdb30L 356(M601S 1OINIBILL0 3MI3N'TIGIHINN 3GH(M3ASANL BILSLIS

Smggoﬁma'aﬁ) '336053015 daSmeo Lsdogdm Sﬁmaﬁ)oag@o 30&3@)0 Lado 15530;3015530
3(4)0765)08015606 '33;3686.). 30633(30 30006.)60 ol W 1503603;:3015 3;@3835&00.)
M9dJBmeo (bsb. 3.5.1):

S Term Editor - s mome sk o g s o S R o =10 %]
File Edt Help
| D]

J&= d: [local diive] _~] [Operators' Files (*.op »] Filename:
Kdv-1.opr ‘ = DA D:\Programs\Dissertation\Opr\KdVv-2.

(= Programs

(= Dissertation
T3.opr
T4.opr :
TT1.opr SoitV Sot W
TT2.0pr L' .
N=|2 1 2
M=|2 1 1
P=1 2 0 0
Q=N

| 4 2 »|+|v]|=] Total Records: [4

bab. 3.5.1

/4 1503(4)0352015 393333&00.) omho%éog '33;]3050;:300 caboggols 1533(30.);()‘35)0
oamﬁ;&)&o. JQGO'HG';-]QO F)“_]ij&mﬁ)o domo 9dgddbols o 63;30“](5063601) Lodgomagdals

odgmggs. W boddwgmol  gmggmo  gemgdgbdo dmgem  Goibgos  dogmozgbols s
'331506030150 dma%oooaﬁéaboh 303;333607600) 6ol %’oé)amgaaﬁomo. dm{]‘{f"GOﬂG&ﬂbO
30)3;::) 5)0(31530')0 %’330&3600 3313.)6&30150;3 860(31333;20150 @5 850’3353;:70]5

d60dggemmdom  (adbobogmgds dbmeme  ozombagrMo  3mggo(309bB)géel  dgdmbggss).
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30ma®3dsdo  Bosrogmos ¥V > W Lodtogmgms  gemgdgbgdel  magmsaqdols
33960980, O3 PbOb3gmygmal dsmo ghmsrghmo bsbom [atdmeggbals.

dgemtry 3Oma™3dsdo Mgomobgdamos W LodMogmol gmgdgb@gdty m3565i30980L
dgbodadolo g3db(30960 o IGM3gENGgde (bsb. 3.5.2).

A7 Term Operations - 5 e iR Rui g -‘ - - =l0l.x]
IIEI d: [local drive] 'I w1 w2
= D\ Kdv-1.opr 2| [KavTopr 2] e
(> Dissertation ?f?‘;‘rﬂpf ?ﬁu;tr-om W12
T2.0pt | T2.0pr ,
T3.0pr | T3.0pt , Wi'W2
T4.opr T4.opr Co
| TT1.0pt i PWIK]
TT2.0pr HTT2.0pr ;
TT3.0pt A TT3.0pr (
TT4.0pr 1 |TT4.0pr _l W)
Udim2.opr Udim2.opr I
OperatorsFiles [".op_:_l‘ 33'0&‘u1.0pr le ga'olﬂrulopr _'_I' WikD
cp [ — . JW1)
P S |§;5 ‘
cq 3 _ _!o o |0 Wl W2ltem])
\ R L DR = Ta  Te T Generate System
k 1 rank [0 [ [2 3 |’4 lis :
0 o 0 o 0 . Clear Tempr Files

Execution Time =

W3 = IHesuIt. opr

ILineat. lin

bob. 3.5.2

dbodbymo  gpbd30gdols @ 3Gm3gEmcgdol  sG3mdgbggdo  d0b W
Lod®ogmol gemgdgbBgdo, GOmdgmos  dgebgzei  dgbsdsdobse W1 @y W2
BobxMgd00sb  brgds, bemm  dgogae W3 ggdbyxsMsdo  domomgbyee  gsomdo
25bms3bgd..

<Generate System> 36m3gea6ms 939069M0098L (Ogog asbBmmgdsms boliggdob

838‘3360 605&0’);)33601}
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%’ti+W,[u]=0
dgbodsdobo W, Lodjgtogobmgol, by (3.4.10) Lolbggdol, oy goggemolbdgdm, 6md
L=W, @ T=W, §{6go3 abgmmgdscos domgdnmo Lobggds asbmsglgds
L3g(309m60 gmedsBol ggsogmdo.

dgbadg  30maMsds  gomgomolfobgdamos  (trggog  3sbBmmgdsms  Lobggdol
33mboblbgemae (bsb. 3.5.3).

+]” System of Liner Equations ¥ %28 W N S aVEDE SNk My N =10 x|
| Equation ITtansformedI Solution |
Solve I Save |
da i N=|4
| &3 d: [local drive] ~11] M=’8_—
= DA !
(= Programs ‘ |
([~ Dissertation i ) |fx1 I.l"z T3 [ |- Conml——z"'
———mET T 5 0 [ 0 -
§ 1 § i0 0 0
i 0 2 :0 :'2 '0
Tlin 20 |o 1 0 1 0
2.lin S — b , .
3F 0 0 4 4 0
Result.lin e § ! ; |
Sample.lin !‘3 Q 0 0 1 1 0
Systemnil.lin TP 18 0 6 10 0
4Q 1 0 1 0 0 :J,a
bsb. 3.5.3

(o503 asb@memgdoms  Lob@ggds obosbgds UL3gzvamgdo bogddacol goomdo
Geameyy  dogem  Gogbgms  (ggomgdol  dogdogo,  Lowpdg  Fyzomol  omggem
3M33mbgbBl  od3b  dMosbggmol, begme  dgmégh  —  db0dzbgemols  dbodgbgemmd..

3mg@sds  bodomgdsl odmggs  (gog  gobBmemgdoms  Lobggds  g0]dbot,
3g0(339mb > dgobsbml. dog®ozel dogbodsgmumo  336dgBtgde ool 100X100.

bogo®mgdols  dgdmbggzedo, dgbodmgdgemos  opmbodymo  3MadgBcol  adbM..
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dogrool  gomopgMmo  dgbmegs damdstigmdl 0dsdo, Mmd dol  3md3mbgbms
gmggemo 3bodgbgmo 0-296 336Lbga3989mo brs ogmb. smbsbodbsgas, Gm3 (33E03RMNS
M3mgbmbsd Fgodmgds AddsFIMdml adbBmmgdsms Moibgl s 3otodoo.

<Solve>  mogmsjby  @dghom  3GmaMsds  blbol  Lob@gdsk.  a396cbg
<transformed> (odmpagds doFMoiel  Bgbodsdobo  @osgmbsgmeo  gméds  (bab.
3.5.4),

l Equation Transformed | Solution |
Solve | Save ' x1 ‘%2 ;83 'xd "= Constant :A:I
= d focaldive]l <] |[1P | 0 0 -1 0
= D~ ia |1 1 B 3 1
(& Programs - ' ,
(== Dissertation '32 P 0 1 0 1 :0
m 20 1 1 i 1 1
3 | i , '
3P 0 0 1 B o
3qa | 1 1 1 1
. [F o 0 0 0 0
1.lin = ! .
2lin 4 | H 1 A 1 ,
, _ ‘ A 4 ;
Result.lin 5P 1o 0 0 '0 0 ,
Sample.lin ' ‘ - .
Systemnil. lin 5Q 1o 0 0 0 ‘0
6P 0 0 0 0 lo L
o - - 1. ‘\[_' 1 ...'_‘
bob. 3.5.4

b a396ebg <Solution> §acdmeggbomos bob@ggdol sdmboblbo (bsb. 3.5.5)
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=101 x|

| Equation | Transfomed Solution I
Salve l Save | ~ |Constant  |C1
| B2 d: [local drive] =l l;rp ]0 1
= I
(= Programs — ; I
(> Dissertation 2 P 0 -1 .
T :
BP0 1
1 = 1 1
— _
Tin P |0 1
2.lin a | |
Lirzar lin q 1 1
Result.lin
Sample.lin
Systemnil.lin .
bsb. 3.5.5
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01530 IV. ¥(M30I-00 A3MICNIS0 3S6SMLIdNL
3(M206(MFIS0 ‘dI6SL3NL 356(MbJIdN RS 350N 35IMII6IdS

4.1. ©&3030 AMICOIS0 3S6S(MRIdOL BMB3NISAN) 30M206(M3' ()
‘dd6OL3NL 356MBOL 3ILOLAS

6baobommm '388;2860 vﬁ)CB()aO aamQ‘aGO‘a&)O 6&6@00;:)36.)

M !
Z_Z:J,Z,, du____y, 4.1.1)

" oxlioxlz...oxlr
Lo, M, €R, p; 20, [ =le., i=1.,M. goggom, TeV
=1

0[] [u]

Tlu]= .
ox] dx3? ---dxP dx dx]? -+ Ox

(4.1.2)

Ladotrongmobos dgdegao

mgds 4.1.1. (6Ogog ggmmapon® (4.1.1) Lobol  a96@memgdsls 3530b o
dbegnme dsdob gqLadadgds (4.1.2) Lsbol smsBMogosmato T Lodighogg, o3
gmggmo I, i=1.,M 6ol 39bdo. oy GmIgmodg I eafes, dsdob  (4.1.1)-L o6
ad3Bbos (4.1.2) Lobols bodjztrogg.

338303908 adbzobommm  J(T) o3gHogmto, bowsy T 3obobsbugihgds
(4.1.2) gmedgmon

9° 04
J(T)= : =
ox/ dxy? - OxPr oxt dx3? .- Ox
aP+q aP+q
=(-1y - - — + (-1) - - — =
axlpl 9 axé’z ') ---axf" 4n axll’l 9 axé’z 9, ...ax:n 9n
aP+q

(4.1.3)

=1y +€y)

QP G Prt e .. Gy Pt )
(4.1.3) @Bomedol  oobobdse, oy pt+g oMol ygbBo, dsdob (4.1.2)

™399 mM0 30l GMogosmmo bodjghogy. godgem, p+gq Mol gafo.
asbg0bogme J(L-JT)) m3g658m6ro:
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(M r p+q
J(L-J(T))=(<—1)P+<—1)ﬂ)r[z ol ] "’ ]

U — - |-
. i [ YU S YV 4 P+q 3. P2t9y | Dy Prtdn
G ox,'0x7 ---0x,” | oxP " oxPt ... ox!

( allu . ap+q }

W I P ta) N..Pr e Pntdn
\ax,'ax;---ax,, ox) " ox] % ... oxF

=y +Ciy)Su

al'+p+q

=y + By eyl “ _

+p, +q, ax1£+pz a2, Oyl tPatan
2 n

Ii
9 My

4.1.4)

= ((-1)” + (—l)q)gﬂ, ((_1)(,- t l)ax"’

0gmM93> 3.1.2.-0L oobsbdo, T sé0b (4.1.1) asbBmemgdols LodigMmogg ddob

+p, +q; axlé+pz+qz e Ot Pt
2 n

©> dbmmme dsdob, Mm(3d
J(L-J(T))=0. 4.1.5)
3d9360dbma, O™ ey i# j, dddob

I V+p+
d "ty 9 "y

ax,"' +p, +4, axéi +P2402 | Oyt tPatdn ax,"j +p, +q, axéz’ +P1¥9r || Oycla Pt ’
Sdogmd, (4.1.4)-0l ad035emoli{jobgdoom, (4.1.5)-0b ©3by3dogmgomgdemae

3o gdgmo s ba3dsobos, Hmd gmggmo I’ ogmb 39680 @3 oy Bmdgmodg I
93‘:]%’00, dddob (4.1.5) 306mds SO '3315(4)35*\0;3360.

Sdom Qaao ;3.536 50(33253;:)0.).

6.)5301‘)09:»(*)0) '333;3360 Lobols Tew m33€)b&m€)o

i

N i
T[u]=2 a”u a"u

i i i ' i { i
izt Ox Oxf? ---0xP oOx[ioxd ...ox?

(4.1.6)

Loy gmggmo p+q;, i=L.,M Mol o ©d 33938 30(3mm dgdregao

0gmtgds 4.1.1 (ogog gobgmmgdsl, Gmdgmbsig ofgb (4.1.1) lLobg, o6
J99b35d90s (4.1.6) Lobob s@dBMogosm®o bodigtogg, org Gmdgmodg I 3ol
oo © o gmggmo ', i=L.,M 0L 39680, dsdob gmggmo (4.1.6) Lobol T
™3g6gme0 360l dobo dgbsdsdolo sOIBG0gosmaco bodjgdogg.
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53 jo(390. 30 d3zom,
M !’
L= ﬂ 1] a i 9
= | Ox!oxl...ox"
L=L+L,,
Logas
L=)u T
2 ax,‘"ax s Ox
M — l
L = )
’ 2 “ " axgz- . Ox2
4mM39emo D, i=L,M, 3ol 39680 @ gmggemo b,  i=1..M,
adbg0bogmmo dgdgac gobBmemgdgdo:
XL =0,
%$+guq=0
qd> 4.1.1-0b 03bsbdoe, gmggmo
A —A i=1,..,N,

i i i i { i
p p s e p" q q PR qll
oxPioxy ...oxP dxliox® .. ox!

(4.1.7)

3ols efo.

(4.1.8)

(4.1.9)

(4.1.10)

m3gogmeo om0l (4.1.8) asbgmmgdol st Mogosm®o LodigMogg. 89360dbma,
Omd T  3g0sgmeo  stob (4.1.10) m3gmsgmmgdol (Hgogo jmddobszos s
sdomd oloz 300l (4.1.8) gobmemgbol dgbsdsdobo bodiztogg, G 60dbsgl,

¢nd
J(L, -J(T))=0.

(4.1.11)

30dgem, T stol (4.1.9) asbgmergdols dgbsdsdobo Lodigtogg ©d G™MIgemoms(s

Jj-ogols
N
Ox? O ... oxt*
@396sgmto  stol L, o3ghagmiol  gJlgdgdsmao
byPgdo.  godgom, T m3ghogotol  Bglsdadobo  5Jbgtgdsmeeo

(4.1.12)

14)06015 '33]506080150

(4)08015

100



dglagmgdo stols
0" 0"

¥ k X k k K ° (4.113)
ox/ oxs? ---oxP" Oxl OxT? ---0x
d3dob, mgmergds 3.2.1.-0b csbsbdo, (4.1.13) odbgds
b/
M,__9u ___p (4.1.14)

ot +ax,’"’ax§2’ e QP

396 mmgdol Igbsdsdobo bodighogg, Goi mgds 4.1.1-b gfobssmdmgagds, Gomash
b > pf+g" oo GoEbggdos. 33339630, ©33998 30390 Gm3 T o6 360l
(4.1.9) 396 memgdol Igbsdadobo Lodjgtogyg, b+

J(L,-J(T))=0. (4.1.15)
(4.1.11) s (4.1.15) 3docrmdgdorsb doomgds, 6md oy M,>0, b9 oy L
m39698mG0 dgo3agl o Mogols [o6dmgdnmadl, d>dob

J(L-J(T)=0,
33 603bagl, Omd T m3ghsBmeo 36 ool (4.1.1) abgmmgdol dqbadadolo
Lodzgéogg. (4.1.11) 30Omdol osbobdde 4o, oy L dgoigagh dbegme 39680
Gogob  (omdmgdemgdl, 3530k  gmggmo TeW  séob  (4.1.1)  g3bFmegdols
dgbsdsdobo  bodjztogs.

Sdom mamﬁ)aab Qbaédoeabgggoo.
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4.2. 3MT060MI IS0 3I6SL3NL 356(M6I0 AFMABN IS 3S6GML2dSTNS
dem010 (MXSLOLAIZOL

6&5301’)0;;(’(*)00 '333;3860 93030900 33bBmegds

ou
—+ Llul= 42.1
hoa\mB
L ou < Ju
Llul=u? — — 4272
[u]=u Zu E» +§n, e (4.2.2)

i

p’q€N9 #i’niERQ i=l,...,n.

39360dbmm, ed
ou
rar{u” —a-—) = <p +1,0,...,0,1,0,. ..,O> , 4.2.3)
i ) i+] ’

0%u
ranl — |={(1,0,...,0,4,0,...,0 ). 4.2.4)
o)\

adsbgobogrmor L m33(4)o®m€)ols voﬁ)ama\)&f]&) 36mgdzogéols Lsdaemgdoon.
(4.2.3) 5 (4.2.4)-0b gomgsgmolfjobgdom

L= ZPrj{<p +1,0,...,0,1,0,. ..,O>, L] + 2P}j{<1,0, ..+,0,4,0,. ..,O>,L] . 4.2.5)
S " i=1 —

i=l i+l i+l

Loognagligtogome asbgobogmmo n=2 dgdmbgggs. 35dob, (4.2.1) asbgmemgdsls
53l Labg

2li+ u”(y, —al+,u2 a—”){n, o'u +1, aqu)= 0,
ot dx, o, ! 7 oxd
g
L = Prj((p+1,10), L)+ Pri((p+1,0,1), L)+ Pri({1,4,0), L)+ Pri((1,0, ), L).
adpsgodbom  (p+1L10),(p+101),(1,4,0),(10,q) Goggdo w9t  0,my,m ,m,)
JOmOEobsBms  LolBgdsdo @ dg9amom md;306gko  33Mdmgmgdedgro, MMdgmo(s
dmozogt (p+1L0)(p+1,01),(,4,0}(1,0,9) GathBomgdl (65b. 4.2.1).
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A mg

B(p+l,0,1) A(‘I)+1,1,0)

AT -—® C(1,9,0)
‘l
D(1,0,q9)
m
>
mp
bob. 4.2.1

gboos, 6md  4,B,C,D {96Bomgdo  [odmopgqbgb L 33658 mMob
3(]15@)6330;'3"3(4) Goggdol dgbadadols Gaddoemgdb.

asbgobogmmor  gJlgegdogmyto  Goggdol  dobgregzom  (4.2.1)  asbBmemgdols
dgbadadolio gobegboemo asbBmemgdgdo:

ou , Ou

—_ uf—=0, A
> + U o (4.2.6)
ou 0u

—4+n —=0, 4.2.7
or i g 4.2.7)

Loy i=1,..,n.

3300 bsbsbos, Gdmd u", r>0 stol (4.2.6) asbgmmgdgdol dglsdsdolo
Lodz3t03g. dm3zdgdbmm (4.2.1) asbgmemgbol obgmo bmMdsedo  Lodighagggdo,
Gedgmnd  gho-ghmo  dgbayydgdo sl u” @s sbgmo bLodighozgg sm3zbodbma
T, -oo.

Geagds r=1, 33dob (4.2.1)-l <9339 ofst 39y Lobg @ sdogmd T[u]l=u.
adbgobogmmo  r22  dgdmbggzgbo. godgom, T, sl (4.2.1) aebBmemgdols
dgbsdadolo bt dsgr®o Lodjgtogg
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N
T,=Y A4, L,eR, 4€eV, i=L. N (4.2.8)
i=]
3 Omdgmopyis k-mgob 4, =u", r=2. dsdob, 0gmgds 3.3.1.-0ls msbobdu,
R,(ranA)=---=R,(rand,) =R, ((r,O,...,O)). 4.2.9)

335030bmo R, ((r,O,...,O)) Gogmd geabols bobg. g96dsmpgéols 0sbsbda,

R, (r0.....0))= {<r+ iamoiamjiam» (4.2.10)
i=l

i=l i=1

{m{;,m,",...,m;), i= 1,...,2n}= 4 <p+1,0,...,0,},0,...,0>,<l,0,...,O,q,O,...,O> i= 1,...,n},

i+l i+1

[ 2n
Y, =0,
i=l

2n
r+ Za,.m(', 22,

i=1

A

2n
Ea,.m} 20, j=1,..,n,
=

2,2, i=1..2n,
© Z >0bodbsgl dogem Mogbgms Lod@agmgl.
Beademdol psnhrmggzmee hsgmgsmmm, GmI

<P +1,0,...,0,1,0,... ,O>
i+1

Gogl ggbodadgds a; 3mgnoogbdo, bmeme

é@m&%mw»
i+l

Gog — @, 3m9803egbdo. dsdob, R, ((r,O,...,O)) 030  msbo  d9dgabsotrsg

Seoofjgegds
R (r.0,...,0))= (4.2.11)

n n
=<r+(p+l)2a’, +Zczi+n’al +qan+1""’ai +qan+i""’an +qa2n>’

i=l i=1

104



15.);30(3

[ 2n
Y, =0,
i=l
<r+(p+1)ia,. +§n:a,.+,, >2,
i=l i=1

o +qa,,, 20, i=1,..,n,
@, €Z, i=]l,..,2n,

(3 838‘936" Loliggdol Bmmogsbos
ia,. =0,
i=]

w-i-pia,. 22,

i=1

o, +qc,,; 20, i=l,...,n,

n+i

@, €Z, i=],..,2n

'aaamao;:)mm 0Q50'335360:
By=r +p2ai’

i=l

bi=a,+qa,,, i=l..,n.

9d93603bma, O

n =ﬁo_r
,Z:,:a" p’

iﬂi = ﬁ:ai +qian+i = (q—l)ianw' .

i=1 i=l i=l

aaamééﬁoggo 0Q50'33536015 ) (4.2.13),(4.2.14)
asmgamolbfjobgdom, (4.2.11), (4.2.12) 3gdrga Lobgl mgdmmdls

R, (m0,....00)={By. Bise-s Bisees Bo),
Lagss

(q_l)%-{_z":ﬂi:o,

i=1
3 ﬂo 2 2,
B. 20, i=1,..,n,
B,€eZ, i=0],..,n

(4.2.12)

(4.2.13)
(4.2.14)
0603300636015

(4.2.15)

(4.2.16)
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spgomo  Edbbsbos, Gmd f, <r s 3ol gomgsmolfobgdom, (4.2.16) dooggdls
Jd9dga Lobgls

-8, + P B, =rla-1)

25 By =<, 4.2.17)
ﬁi 2 O, i= 1,...,n,
B, €Z, i=0,L,..,n

A

Loobggegler  agmdgdGogmo  obggddgogos odst (4.2.17) Lob@)gdsbs.
aobgobogmmn  n=3  gdobggzobogol  (0,5,,6,,6;) 09350838  gocmtobsgms

Lolgds ©> B+ B, +f, = %(r B, Xa-1) bodciga.

bob. 4.2.2

(4.2.17) bolggol s3rbsblgdol dobsmado gobomogm gagms magm  fy-b,
Gedmado  doosgbgdmemos  [2,r] Bmomgedo s 39dder  steratgmaeien  dmge
Gogbgns  obgm  (f6yf;)  bodymnmmdl,  Gedmgdoy  dpgdstgmdls  ABC
Lsdgobgby, Gmdmol Taghmgdel mmeeobaggdo sl

A(%(r—ﬂqu—l),o,O),

3(0,%(r-ﬂo)(q—1)0)

Q-)
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CLO,O,%(r—ﬂqu-l)J-

adbgobommo  dgdmbggzs, Gegs Tu]-b (a6dmeggbsdo dmbsfoemgmdls u®. 3
d9dmbgggedo (4.2.17) bolggdsl o3l gomspgmmo 5dmbablbo

(6o, Bys---» B,)= 2,0,...,0),
G5 035k 60dbagl, nd

R.(2,0....,0))={2,0,...,0)}.
sdopd, ghmeEiton dgbsdme Eoddsmto bodsgthogg, Gmdgmog 1l Bgosgh
3qbaygdo0, stob T, [u]=u’.
sodgom,  Tlul=u® stob  (42.1) asbgomgdol  Igbedsdobo  Betdsmeco
Lodigh030. 85B0b, ogmthgds 3.2.1.-0b oobobdo, T,ful=4? wbws ogmb (4.2.6),
(4.2.7) abmmgdgdol bodighoggs 393093 ogetrgds 4.1.1.-0l cobsbdsg, o g
eoqBos, 35306 3ok o6 Tgodgmads Dygbodedgdoregl Tl]=u? Bodol lLodsgtogy.

2

M395erm  dgdmfjdgds azsdmggl, Gmd Gegs g 3gbdoes, T, [ul=u dorogma(y 3ol
(4.2.1) a%6@memgdol dgbsdsdobo beadrdsgnydo Lodjztogg. sbg Gmd dogomgo
ogm®gds 4.2.1. oy g ofos, 33dob (4.2.1) Bodol 2dbgmemgdsls &
ad3hbos bemddogon®o Lodjgtogg, Gmdgmoi u’-b dgoagh Igbaydgdse > oy g
396805, 3330b  ghmeEgMmo  bemmdsmdo  Lodigtogg, M™dgmogs u’-L  dgoagl
dgboyhgdoe, stol T, [u]=u? 39638 mc0.
asbgobogmme  p=1, ¢g=3 dgdmbgggs. 3 dgdmbgggede (4.2.17) doomgdl

838‘338 Bbbals:

4 1 n
ﬂo +52ﬂ1 =r,
i=1

125 B s, (4.2.18)
ﬁ,‘ 2 O, i= 1,..., n,
kﬂi € Za i= 0,1,...,n.

gndssm, r=3. d530b, (4.2.18) Lol@Bgdol 3dmbsblbgdos
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()60’:61’""16,:): (3’0""’0)’
(Bos B> B,)= 2. Byse s B, )

Loy 2 B;=2, 633 o330l dbdog bodbsgl, (™3 T, [u]-b 3295030968 96599
i=1
150%'315(5000 35315 333;3360 lmba:

T,[ul=u’ + izn:l u ou

i o Ox; ox, ’
BQQQG A;€R, i,j=1,_n.
3d93b03bmm, Gmd n=1, p=1, g=3 3dgdmbggzsdo (4.2.1) 33bBmmagds stols

JM6®3336°'Q3 35)0"6015 6.)5&(*);;@36.). 6.)6‘3150%;3363;'\0 dm{]qjoeoaB&mo 330)(');301&
608003353600), n=1 99dmbggzsdo dogomgdm, md

a 2
[l = —3(5;-) ,

beygme n=2 39dmbggzsdo

T3[u]=u3-3(9l) _3(8u) du u

+ .
ox, ox, ox, ox,

asbgobogmme  p=2, ¢=3 dgdmbggzs. o9 dgdmbggzedo (4.2.17) doogmgdls
Jgdoga Labgl:

B, + Zﬂ, =r,
i=1
la<p, <r, 4.2.19)
B 20, i=1,..,n,
B, €L, i=0,..,n.

30300, r=3. ds3ob, (4.2.19) Lolggdol sdmbsblibgdos
(Bo»Bis---» B, )= 3,0;...,0),
(BosBisevsB,)= 2, s B, )

Lo i B, =1, doagsd gmggmo AeV  m3gMdgmeo, Omdmol Gogoz Mol
i=1

(2,,31,..., ,Bn> 5 2,3, =1, stol  FOogosmgmo  bodjgtogg.  sdogmd, T3[u]-1s
i=]
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3g0demgds IJebrgl Igdmgao Lobyg
T,[u]=u’
3mome  358mF393s  oB3gbgdl, Gmd ogo  (4.2.1)  asbmmgdol  Bgbsdadobo
bodi3th039 36 3.
gd3om, r=4. 35306, (4.2.19) bolgdol s3cmbsblbgd0s

(ﬂO’ﬁl"”’lén)= (4’0""30),
(BosBi-osB,)= B, B B,)s X Bi=1,

(ﬁo’ﬁl”“’ﬁn): (2’161"--’:6;1 ), Zﬂ: =2.
i=l
> 3domd, T,fu]-b jo9930(309689853g Lobabgom sJ3b dgdrgao Laby:
T4[u]=u4+u3iﬂ,. 22/1' ou au
i=]

a X; i=l j=1 / ax ax
a5bqlsbeagem  3mgnoogbgos  dgmmeol  gsdmygbgdom, n=1 Tgdmbggzedo
30gdymmden, Ged

bmg«gm n=2 '338mb333.)'30
2
Jou Ju du ou
T _6 *
lul=u {[ ax,) dx, ox, +(ax2) J

asbgobogmme (4.2.1) asb@memgds. badstromosbos dgdpgae

ogmgds 4.2.2. goizsm, g=3 @

a b
Ay)=— % . Ow (4.2.20)
ox," 0x;? ++-Ox " ax,” ! ax;’2 e Qxn

Loy a+b séob goofo. dsdab,

Ae WL(<p“‘;b +2,o,...,0>).

338 303909, 30300, a+b=2k. (4.2.15) w5 (4.2.17)-0b dsgmonm,
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R, (pk+2,0,....0))=(By, Bise-es Bise-os B, ), (4.2.21)
Lo

r2,Bo + pi B. = 2(Pk + 2)’

2L B, <, 4.2.22)
B.20, i=1,..,n,
B,€Z, i=0,],..,n

Segogo sbabsbos, Hmd
(2,al +b,a, +b,,...,a, + bn>

Gogo 300k (4.2.22) bolggdols sdmbsblbo, Mol baggmdzgembyis 3oligbom, Gm3

(2,a1 +b,a, +b,,...,a, +b,,)e RL(<paJ2rb +2,(),...,0>)

Ae WL[<p‘“2’b +2,o,...,0>).

mamﬁ)aao ;3.)3& 60036'3930‘)'

[ 030(5003

4.3. 3566(M3SRISIN 3(MHBGI3IBS-RI 3ANBOL 3S6AMLLIdNLHTI30L
33A0MXIL0 SIMGH60L S3AMBSLLENL JHTORISTNMBS LS
SS6BGM2J0L IAUIN GLOYRD JSAMBSLLENL FILOLIS

35653030 9dm3bgds  asbbmadegdamo  méBg3gas-eg gMobtol  2bFmemgdols
IgbGogemobl. 3g@dmp, 39 2b@dmmgdobomgol gomo  Lafgob-bobsbmatie  sdm(3sb0l
5dmbablbols  gmdgMmmbol 3B 303900k S  gMm-gmo  (3boo  33mbsblibols
3egbobs.

GmamO3 9339 dO3gMmabol 300bodbs, jrg asbBmegdsls 33l Igdmgae Labg

ou Ou 0u _

AL =0, (4.3.1)

3o3  3%b@mmagdobsmgol  0<x<l, 0<zr<t, 5Mgdo bdodse gsbobogmgds
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'383;3860 Bovaols-hahocbgaﬁm oamgbﬁo

u(x,0) =u,(x), O0<x<l1,

0"u(0,1) _ d*u(L1)
ox* oxt

605301‘)0;3(*)00 393 6&5&0)9:)36015 %mﬁ)aogggﬁo abs%maoggabo 1&036(300) n
296%m3oemgdosh d9dmbgggsdo (jwg-n)

ou L
§+u 2% 5, ,,,2 e ( ) 0, (4.3.2)

Loy a,,f;€R. 33d58mm (4.3.2) asbBmmgdol olbgmo  5dmbsblbo, Gmdgemas
33859mz0mgdl dgdrgy Lafgol o Lobsbrgmm 3ommdgdls:

U(X)5 Xy 50005 %,,0) = 1y (x), O<x <1, i=l,.,n, (4.3.3)
a"’lu(x,,xz,...,xk_l,O,xk+,,...,xn,t) _ al”Iu(x,,x2,...,xk_,,l,xk+,,...,xn,t) (4.3.4)
OxP19xL2 -+ - Ox?n Ox P 9xL? -+ O ’ o

bopog 0<x, <1, i=L.,n; k=l..,n p<gq.

SAMBSLLEOL  IHTISRIGONBS. gmdzsm, (4.3.2)-(4.3.4) s3m(33bsls adshbos ™o

u @5 v 5dmbsblbo, sby Lergmegds '333;3360 ™Mo 306Mod:

ou .z

5 e a +Z 2 T } , (4.3.5)
dv Y A

hdd = 4.3.
ar Vet T e \,Z,'fax) (4.3.6)

30)5]3.)0), W=u-—v. (4.3.5) 3&5(5075:33601& 6&8(*)3.)(5;:)(')0) (4.3.6). 8030933600

Za 2'ax _,ax(

7 ox?

J (4.3.7)

'33350'350)00, ¢d

uia -——V y a,.ﬁv—= ) C‘({ua—u—vﬂ]z
- )
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_3 a{uéﬁ_uiw_a_v__vij:ja{ua_wwi). (4.3.8)

i=l

(4.3.8)-0b gomgomolfobgdom (4.3.7) a39demgsls

AR ow , ov| &
—a—;-'f' 2 a(u—(,;+waTJ ;ax [2

(4.3.9) a95Bmmgds a933d653mmmm w-Bg. dogomgdm

)-- : (4.3.9)

law
=0. 4.3.10
s SemirwSag 350 S a3
oadb
0 ow 2 OU
ax,.( )2wax urw ax,.’
Sdomd
aw 1 angu_)_ , ou
ax ZI: ox w ax,.il. 4.3.11)

(4.3.11)-0b gomgsmolfjobgdom, (4.3.10) mgdnmmdl dgdwga Lsbglb

la_wz_+l M [av 13”) 33 "ax(

2 ot ,_, ox, 2o0x

i=l j=1

]w 0. (4.3.12)

dmgobobmo (4.3.12) gobgmmgdol obBgacdgds Q=[0,1]x[0,1]x---x[0,1] strgbg.

n

335bmdb  dg360dbmm, Gmd oy ¥ S v gbdiegbe  33ddgmagoemgdgb  (4.3.4)
396omeae  Lobsbmatm  3oMmdgdl, dsdob w  gmbiioog 93ddgmggemgdl  (4.3.4)
306md98L. u,v ©> w gubd(30980l IgomEummmdosd doomgds, Memd:

—L—)dx (ax }vdx 0. (4.3.13)

(4.3.12) s (4.3.13)-0b 150(3‘383393‘63 3096 emdm

) ov 19du),
_4 2 0. 43.14
2dt wdx+jz [ax,. zaxi}wdx 0 (4.3.14)

Q i=l

30dgso,
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m = max

z dv 1 du
Zl:a{axi _Eax,. ] , (4.3.15)

Om@e x€Q, te[0,T]
E(t)= [wdx. (4.3.16)
Q

(4.3.14), (4.3.15) s (4.3.16)-0b gomgsgmolfobgdom, ag3sd3b

dE(f)
dt

d E(f)
dt

<mE(?),

<me™E(t),

e—ml

dE@Qe™
dt
E(®)e™ < E(0),
E(@) < E(0)e™.

Jd93603bmm, Gmd E(0)=0, ol adodmg E()=0, GOmps te[0,4,]. 3360y,
w=0 b6980Ldogho t-mgol. gb jo mdgol dbMog wobdymo (4.3.2)-(4.3.4) ddm3sbols
3dmbsblbol gMHmaEgMmmdsl bodbsgl.

I60-35010 GbSORO  SAMBSLLEOL BILSLId. a3bgzobogmma bsdegom GMoigbgms R

bodtagmagby asbbsbmgtmo 9gdmgae @ :R =R gbjises

x)=—__, 4.3.17
o(x) 720 ( )

lma\)o(_; ae R, a#0.
(093007356 MO) o(x) 396300l 3otriggemo, dgmerg s dgbadg  Gogols
Fomdmgdmgdo:

do(x) _ _, sh(x)
dx ch®(x)’

o)=L 2 o = )= 20700

o, (x)=

dx? ax| ch*(x)| ch*(x) ch*(x)

0 (5)= 40, ()~ Z 0, ().
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asbgobogmme  R™  LodMogmgbg  asblsbmghgmo  @:R™ 5 R gbds0o,
Mmdgemo(s dmJdgegdl dgdpgan gmMdnmol dglsdsdobse

O(x,,%,,...,%,,1)= ix,. +bt} (4.3.18)
i=1

Loy bER.
dmgobpobmm  Igdmgae addsddbs  (Bobsfgol  asdemBoggdol  dobboom
O(x,,x,,...,%,,t) Sbodgbols byygmar gsdmgoggbgéo @ b6 ¢-b):

2 D a(
¢;'w ﬂmk "aJ
=bg, +¢§"‘,a,-¢x +§")§n’,ﬁ,-,-¢m =

i=l i=l j=1

=bg, +¢Za 0, +22ﬂ,,(4¢, ——(prpx)

i=1 i=l j=1

=(b+4i§"‘,ﬂ,,-]¢0 +2[0‘ ‘%iﬂ"}”

i=l j=l i=l J=

3nd3go0:, Z":a,.;&O [
i=]

n n

ZEﬂy

_1211_/-—1

Sa

i=l

n n

b= '42 2 B »
perge
d>dob 500 355365 @mggmb.ﬂs

n n a n azq)
@Z 'ax EK(;'B" ox;

=1

]=0. (4.3.19)

'3330730;3070) JQ50'385360:

a= 2&,, 'B Zzﬂu

i=l j=1
35306, (4.3.19)-0l  admz3emolfjobgdom, asbBmegdol  sdmbsblbo  gsbolisbmgmgds
Jd9degae (3bowo Lsboo
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(4.3.20)

1

i

u(x,,xz,...,xn,t)= 12/
@ chz[

Lobols

dolio

@ogﬁ\vggob cgmﬁab.

593b 8155)601930

(4.3.20)

379643050

3 dgdmbggzologol s393900 atoggazo (bsb. 4.3.1).

1
=——,a=
4

Lsogrqgbgdogome n=1 4

bob. 4.3.1

4.4. 33MICOTS 3S6S(MLLIBN0NS IHON) (MIXRSBOL  L3SMBNS6()
1LJJ3dABdOL 3MBLIA3SS IMBOL JILOLId

33(4)&6&0%0 38;33536.) 33(*7;:)'3(30'36 6.55&00;:33600)0 aﬁ)mo mx.)'bols '33]5.525.)30150

hb3¢m60¢60

(")xbb()

maolsabols '3315%’03;201;. aoﬁbog'ago

Bjaaabols ‘bmaoaﬁmo

©9 360%015

2 3
< 3
S ¢
c
&
m\.bmu
S >
£ e
2 Y
o
w Lo
£ "
A3 &S
7 >
c
&% 3 £
c
<] £
mam €
S A o
£ =
g 2
§9
D 32 &
S 2 £/
L g5 2
.bm&b.m‘V
R L€ B
525 5
O |
2 © . =
S U B3
§9 (9 )
€ & ¥ €
S o TV
o
&
T . %S
r.bowm\.rd
2 2w
B S 0
= S 7
mOrDrb
8330
\umonw\..;\U
oqo%uqo
N N w N
m..o
c
5§ © 8§ =2
28 5 °
h)‘Ua
A A S
O B D

a6 mmgdobomgols, bowss bobg96980s, &3 1330803960 @306 Lbgzsmdoskbo
bdgds> o6  o0bobogl  33dmbsblbol  gbgmaosl, bmgmm  Lsdd®osbo  Lfgds  obsbagl

>dmbablibols 35364)6001) aﬁm-aﬁm lbgombosb oSmeals.
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3d9dmbgggedo gebbmadmgdnmos 3M(Ogeg 4sbBmmgdsms Yutm gstom malby.

306330330 gagdd ™Mo boflogmoligsb - 3otiggem  bsflogmdo  Fgrgagdo
dmggebogmos  bmgowoe  Lobom, dgmg 63foemdo 3o dgomeols  LaognagliMseme
adbobogmgds  asbBmmgdsms ghmo  mbidgdygmo  mxsbo, Gmdmol  3g0dem Laby

Stols 303 adsbBmemgds.
adbgobommmmn Q =[0,1]%[0,1]x---x[0,1] stgbg  asblsbrgmgm  bydegoem

gbdosms H Logésy:
H={¥|u:Q-R}.
godgem, H boddsgmgbg asblsbomgmnmos dgdpgan  bzomotrgmo  b33Grsgmo
©> beds:

(u,v)= I(u v )dx (4.4.1)
] = Vs,),

Loy 0bBgasmo  avoggds mgdgacl sbMoom. dg3b0dbmm, Hmd H  Jomdghdol
Log®3ge.
adsbgobormma H Logdzol gemgdgbgios g0:3s63dgdtosbo mysbo
{u(t)u@)e H,1€[0,1,1},
Godmol 9emgdgbBgdo 9393gmaomgdgb d9dega 3oMmdgol:
g;u(t)+ Lu(t) = 1), 0<t<t,, (4.4.2)
u(0)=u,, u,€H,

[(NCNE

L:H—H,

f:00,T]— H .
asbbsbogtol  mobsbdo  [67], u(eH  [odmiwagbl  (4.4.2)  gebgmemgdols

53BobLEY, oreg

(e + A) = u(e)

" o -0,

+ Lu(t)— f(¢)
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Gogs Ar—0, 0<t<t,.

(4.4.2)-0ls 3gLsdsdols gMma3560M356 AbBmmgdsl 53l Fgdmgae Lobg
ditu(t)+ Lu()=0, 0<t<T. (4.4.3)

gogdzom, L m3gMgmto 53859mgomgdl 3o6mdsl:
(Lu,u)=0. (4.4.4)
2535dM53mmmm (4.4.3) adbimegds Lasmatrgmoe u(t)-b6g. dogomgdm

%"u(,)" =0, (4.4.5)

369 [u(®)| Vomowg 3mblgegadmeos. ogo b3o® Fgdmbggzedo 9696a00l Fobsstrlols
dogotgdgemos.  3dmbsblbols  smbodbym  mgolgdsl  gbgMaools  3mblgMgadrgermdsl
0megdge [44], [45].
5395amm (4.4.3) 336@memgdols dgladsdolio Lbgomdosbo bdgdgdo s adgatz30mm,
Lrgmegds o 365 bomgol (4.4.5) Gmemdol bbgsmdosbo sbsgnmgo.
godzso,
w:={, =, k=0..N; WN=t,},
o =fx, =kh,, k=0..,N,; hN,=1} i=ln,
Q, =5h, ><5;,2 o--xZo-;., ,
H,={z:Q, > R}.
sodzom, H, Lodtsgmgby dmigdnmos (4.4.1) bydsmstrmemo 633tragemol (),
Lbgomdosbo sbsgnmao.
asbgobognmom L:H—->H 39038 mMol L, :H,—>H, bgomdosbo
336Jbodd305,  Gmdgemog  063OBmbgdl  (4.4.4)  ogolbgdol (1),  Lysmatrmmo
badtagemols sboo:
L,z,2), =0, (4.4.6)
bosiy zeH,.
asbzobommn  H  3omdgddol Loghiel u(t) gom3sdodgBtosh gmqdgbBos
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oxdbols bbgomdosbo sbsgmmao H, Logézgdo
Lz, eH,, k=0]..N)}
3393mm (4.4.3) a0b6megdol gbsdadolo m@MmBG0sbo Lbgsmdasbo 1ggds
z,+L,z=0, (4.4.7)

Bon\)oe

2 -2
— - — “k+l k
Z—Zk, Z,—Z,,k————z ’

bogme L, 060l L o3g@sgmtol Gdmdgmodg bbgsmdosbo sbagmao, Gemdgembsg
Sbalosmgdls (4.4.6) mgobgdo.
0+ bb3gomdosh gsbBmemgbsl g935dM03mgdo Lisgmatrmmoe 27z, -bg (o
a930m35mobfjobgdm
21z, =1(z,,, +2z,)-1(2,,, - 2, )
Bermemdsl, dogomgdo:

2 2 2 _ O
||zk+1 "h _"zk"h ‘"Zm _zk";. =Y

2 2 3 2
||Zk+1 ";, —"Zk "h -7 IIZ'J‘ "h =0,

lzcall, = el ”2;"2:,:"2 -
g0. (4.4.7) 6335 |, 6Bl 36 obsbgb.

asbgobogama (4.4.3) asbBmmgdol glodsdolo bsddmosbo Lbgsmdosbo lggdo:
z,+L,z=0, (4.4.8)

Loged(s

Z,— 2,
z, = Zkex1 ~ 2k
t 21

s L, ™3g6fmeo  stol L e3gsgmeol  olgmo  Lbgsmdosbo  sbsgmmao,

Gedgmog 9395gmgomgdl (4.4.6) 3omdsk.
2935d53e0mm (4.4.8) Lbgsmdosbo asbmegds ysmotrgmop 21z, -by.
dogomgdo
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(zkﬂ — 2y ,212,‘) =0,
27 0

Loogaby(s
(Zer 2 )y = (@i 20 )
g.0. 3mblg@gsdomos
E, (1) =,2),
169603980390 boworg, bopsy z=2z, Z=z,,.

dmgogzebma  Bgdmmdmyggsbogmo by gemmdol  ogrbgmsgos  (4.4.3)  Bodols

'333;3360 939307960 6&5&00;336015000301)

% | Lu=0, (4.4.9)

ot

[N e

=S [ S5 oS St s

=1 k=1
a,pB.,7leR, ijk=1,.n,
u:Qx[0,T]->R,
Q =[0,X,]1%[0,X,]--X[0, X, ],
335bsb (4.4.9) 39bBmEmgdols 3dmboblbo 93dsgmaomgdls dgmmg Mogol 3gMome e
Lobsbmgdm 3o6mdgdls

Mu(x,, %53 %403 X5 X5 0) _ MU, %y Xy Ly Xpgsenes X, o F) (4.4.10)
0x" 0x,* ++-dx,” Ox" dx, ++-dx,” ’

GoEs k=Lo,n @ Vv=(V,V,..5V,), DV, S2
i=]

503603bmo  Hy-om  H  domdgddol Logdol obgmo  J3gbogh(zg, Gmdmol
900999689003 9399gmz0mgdgb (4.4.10) Lobsbmghem Jotmdgdb.
393603bmm, Hmd o u,ve H, dodob
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du dv
(EEJJ_,{%EZJ, 4.4.11)

60;36.)6
20022 Y= [200)y g
ol ox, ox, 5 Ox;
sbg3g
(uz91]=q (4.4.12)
dx,
60;‘36.56

au i+1
—dx= =0,
ax fax (1+1)A

(4.4.11)-003b 5bg3g 300;3360, God
3
( o u m)=o. (4.4.13)

Ox’ox,

ddomy(3,

Pu_ )2 3 Pu_du)_ 100 (),
x20x, ’ a&aak ox, Ox, " ox, 24 dx, | o, ‘

39605 mG03 3335gmgomagdl (4.4.4) 3omemdsks.

a3
d-9 Ox’0x,

(4.4.12) @ (44.13)-0b Loggydggmbg goligbom, Omd L m3gdsgmeo

33959maggoemgéls (4.4.4.) mgoligdsbs.
H, 35076 g1bjaosms LodMsgmgbg dsmoygmbgeol ggmémdumols sbsgamaoom
2963b3bgMmo Lzsmatrmmo bsdmagemo

(u,V)——(Hh) 2 { ) S N

i=1 (. x)x,—lN, p;=Ovp,;=l j=Ln

d93503bmam, Gnd

Zy 0 =24 -

Tk Xy Xy % (44 14)
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dorngmas,

1
Zyo =—] 2, —2Z, =
X X, 2hj Xgyeund +1,... Xy ,...,ij -1,...

- |
ah fy Gty it Z iyt =l T2yt T2, )T
i

=zo 0 -
xjx‘

30)5800),
= 0 =50 -
Hh,o - %0 '(zo e Hh )A (le ,iz "“’ik—l 'ik +Nk 'ikﬂ ,...,in - Zil ,iz ""'ik—l ’ik ’ik+l ,...,in k - 1’ n)}'

d9360dbma, Gmd oy ze H,, 35dob

Zui, O M 2 Ui rgnip+q,

(yseenin) (1491 yeenrin+4y) (4. 4. 15)
z, 96300l 3gMompmmdoesb doomgds zg ,zg L. k=l.n  gbjiegdol

3gr0mE My,
39h396mm, Gnd

(zo ,y) =—(z,yo ) : (4.4.16)
] h X I
doragma(3, 3393b

1 n
(Zxo ,)’) '—"-2-—"[1_[}1,) 2 _[ 2 _Zo - . yil'Plr---in’Pn:|=
& h i=l Gy sererin) i;=L,N,| p=0vp,=l i=ln Xgsly=Pyseeidn =Py

1 n
) 3 | s [ R y)]
i=1 (0evnin) i;=LN; | Pi=Ovp;=1 izk\ p;=0vp;=1 i=k Xg i) = Pyye-nrin =P

={y320) ’
% Jn

z 0 +d) —p,,...i,,—p,,yil =Prsein=Pn Zo . y---"'k -1,... + zo.....ik,...y...,ik,... -
pi=Ovp;=l i=k x xk ool ~he.. x

(4)0;36.)5

| ]
= 20, Z i gt " Z =2 Y it T2 Y i T 21 Yy A
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—|
= 2h Z gy ist "2 Yo Y2 Y i _Z....i,‘-l,...y...,ik,...]
k

303503bmm, G o5 Bogemgdgmo gotsddbgdobal addmygbgdmmos (4.4.15)

060330060.
(4.4. 16)—;3.)6 300Q36.)

(zo ,z) =0.
x; h

(4.4.14), (4.4.16), (4.4.17)-0b boggydzgeby 3933600, B

Zo 4 0,2 | =0.

x,,x,,xj h
Zo00sZ | | 200032 =71 200320 =0.
X X X, B X X)X A %% f

6&530150930)0) L »3g65gmcob '333;3330 hb3-)m60.)50 oGonao

Lhz=(§m:a,.@ En:ﬂkzgk)'*'iiﬂl{% 00>

d>rogm(3,

i=1l k=1 j=1 k=1 XjX; Xk
15.);30(3
2+ Y E)E)”
zi - Jj=0
i+2 ’
Qé

2=2, Z=2,_,, Z=Z,.

E333df03mm, Mmd L, m3ghsgmeo  H,, gbjiosms
3393gmgzoegdl (4.4.6) 3ommdsl. sdobogol gohggbmm, Gmd

3d93603bmom, Gd

(g(ZY(Ey_j)in =[§(Z)f(2)--,)22;2 - (2)+‘2;k(57+1 _ ((z)'“),",-

k

(4.4.17)

(4.4.18)

(4.4.19)

(4.4.20)

15036.)3;@3‘53

(4.4.21)
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(i) _1 i lfiv'ﬁ'-j -
(Z :&’z)_i+2(”ﬁ’z)+i+2\[;(z)l(z) sz‘l’z]—
_ 1 i 1 i+1Y), _ 1 (i _ 1 i+] _
=— 2(zzo,z)+——i+2((z )xk,z) — zzo,z) ——2(2 ,zo)—O.

X l+2\ Xy i+ Xk

21356036 9em 29M5Jdbsdo 393mygbgdemos l39ematremo bsdhsgemols
a%bdsdgds.  (4.4.18) w5 (4.4.21) og039mdgdomsb  gsdmdobstrgmal  (4.4.19)
geo®dgmon ablsbpgtgmo L, m3gmsgmmologol (4.4.6) 3o6mdol F93dstroggd..

sdtogop, hggbl dogm  bobggbgdos, ®md (4.4.9) abFmmgdol  33mbsblbols
9bgergool 3mblgmgodimmmdol mgolgdsl o6 0bsbagh m@dMmosbo (4.4.7) Lbgsmdosbo
Udgds. L e3gmsfméobsogol  (4.4.19)  Lbgomdosbo  sbsgmmgols  asbbogmgols
d9dmbgggodo, boddmosbo (4.4.8) Lbgomdosbo bgds jo obsbagl gbgMacol gMm-g6m
Lb3008096 363¢mmal, 390dme (2,z), Lowoggl.
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