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Abstract

In the paper there are discussed the elastic-plastic problems for infinite
and finite areas, which are weakened by the holes. The outlines of the holes are
in plastic state and the area of plasticity doesn’t extend within the boundary.
The plates are used in different ways for practical purposes. In most cases
plates with holes are used, but preferably the holes shouldn’t reduce solidity of
the plate and generally its reliability. Hence, it’s important to choose the shape
of the outlines of the holes in such a way that the characteristic features of
solidity of the hole outlines were not reduced. Among the problems discussed
in the paper one of the most important issues is to find the unknown or partly
known boundary of the holes.

In case of the infinite plate being weakened by two similar holes the
plastic area involves only the outlines of the hole just at the point. This kind of
property has to the equally solid outlines, i.e. when the tangential strain over the
whole outline is constant. Applying the theory of functions of complex
variables and the methods of conforming reflections we can find the unknown
boundary of the outlines and the strain state of the plate. There is also
discussed the infinite plate with the similar holes having the shape of the
weakened square. In case of a loading on this kind of plate the strains at the
tops of holes become specific and that’s why it is possible to appear a crack. If
we discuss this kind of plate, weakened by the similar holes, but with the
clippings having the equally solid outlines at the tops, the concentration of
strain will change. Using the theory of functions of complex variables and
conforming reflection the problem is brought to the boundary problem of the
theory of analytical functions and we can find the unknown outlines of the
clippings of the holes and the strained state.

Furthermore, the problem of bending for the infinite plate is discussed,
which is weakened by two similar square holes having the clippings at the tops.
Using the theory of functions of complex variables and conforming reflection
the problem is brought to boundary problem of the theory of analytical
functions

In the paper there is also discussed the cases of the finite area. There is
discussed the plate having the shape of a regular polygon, which is weakened
by the holes having the unknown boundary deployed cyclic symmetrically. The
holes are deployed in such a way that the outline of each of them is
symmetrical to the apothem of the polygon. Applying cyclic symmetry the
problem is brought to the similar problem which is discussed not for the whole
polygon but for one of its parts. The outlines of the holes are discussed here
too. Due to above mentioned, the equally solid and derived plastic area involves
the whole outline of the hole just at the time of emergence. It is important to
discuss the case when the plastic area can’t reach the depth of the plate, that’s
why in the problem the condition for the plasticity is shown only on the outline
of the hole. By applying the conforming reflection on the part of the polygon,
on which the problem was brought down to, it goes to one-sided tied area by
the known boundary, and then applying the methods of the theory of functions
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of complex variable the problem is brought down to Riemann-Hilbert problem
for the unit radius circle. The problem is obtained to be solved in explicit form
and the equation of the unknown outline of the hole is found.

In case of the plate having the form of hexagon, in contrast to the general
case, it becomes possible to discuss more simple part of the hexagon. As in the
previous case the problem is brought to the Riemann-Hilbert problem for the
one unit radius circle and explicit solution of the problem and the equation of
the unknown outline of the hole are obtained.

There is solved the problem for the plate having the form of the regular
hexagon which is weakened by the holes with unknown boundary deployed
cyclically symmetrically. In this case there has already been discussed the other
deployment of the holes, their outlines are symmetrical to the radiuses of given
regular polygon. In the given case applying the cyclic symmetry there is
discussed the part of the polygon. The outlines of the holes are in the plastic
state in such a way that the plasticity doesn’t reach the depth of the plate. The
problem is brought to the Riemann —Hilbert problem for the one unit radius
circle. There is written the equation of the unknown outline of the hole and
found Kolosov-Muskhelishvili complex potentials which define the strained
state of the plate.

The finite area is one case discussed in the paper which is the plate
having the form of square, which is weakened by the hole having the form of a
square. In order the clippings on the tops of the hole not to appear, the outline
has the slot and we have to find exactly this slot. Taking the symmetry into
account the problem is brought to the case of more simple area, and afterwards
applying the methods of conforming reflection and the theory of complex
variable functions the problem is brought to Riemann-Hilbert problem for the
one unit radius circle. Explicit way of solving the task and the equation of the
unknown outline is obtained.
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9. 0. 359mob, H™A
W, (0;y)=-W,(0;y)

B5OG3 BMEMdoL Fsbgbs dbog Foedmoygbl liM WX(X; y), (OIUTEN

395bEM3gd0m LBl gHA, sLg3zg —W, (O; y) =lim (—WX (X; y))

5990096 259m30bsMIYMBL 89090 GHMEMdS
W, (0;y)=0
5860350, 8495 B9©3060L LOdMEHY9do Re Z =0 FOggby, 36 Bgs30M0L

Bn®dsero OX 0gmdols 308s6m0 56 ImdGOHYbgds.

530605303H0L  LOIYGHOMOMWMdOL Asdm OX  ©gMdol dodsrm 93946905
89900930 90300 GB:
W(xy)=W(x-y)

5990096 30 30300090 F93IY BHMEWMBSL:

W, (% y)=-W, (x;-y)
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L50bSE odMEOL
W, (x;0)=-W, (x;0)

50 356513690 BHMEMdOI6 30 godmools

W, (x;0)=0

9. 0. 3995 B9gs306M0L LoMEHYygdo OX MgMdbg w95 Dgs3omol bm®mdswwo
56 9mdMHbgds OY mgcmdol d0ds6r0).

W(x;y)=W(-xy)=W(-x-Y)
9L 00395
W(z)=W(-z)

59 z 8995 B99306M0L LOdOEBHYOL HaMEHoE0s.

536050 LOW YOS
W (ze” )=e2"W(2)

Loog f 303@mcs@ LodgE®ommwmdol 3mmbgs, Bzgbl 8900mbgggsdo
L=r.
ROORBOGS IGHZ0OMME0 JEAMIsOgMdom LodgGMomwos OX ©s OY

N
©96M3dqd0L  dodoGon s  sdoGH™a Fn(Z) Lomogol dododon 7 3momboom

- ) -
(80HB0EOL) FdOMBIBOLIL go@ags F, (ze'”) 36 F (— Z) -80.
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(X; y) Qo (— X, y) LodgBHMmonm  HghGowgddo dmddgo  dsd30L

399&™M9gd0 LodgEBHMmOIWOos, gb 30 bodbs3L, HMI
o, (xy)==o.(-xy)

OIUTEN (X; y) Qo (— X; y) OY ¢mg®dolb d0dseron bLodg@momwo FgoEGowgdo

300L{M5533056 OY 0gmdolb gemls s 08539 (0; y) 090@0@obs396 Bog30090m

,(0;y)=-0,(0;y)=0

5960950, OY 09®dbg dmbsgo dmdgbEHolosmzol 803009d0):

o, (X; y) s —O, (— X; y)—?io 03olbdgds 965 OX-0l FoMmOMdOE
B9s3060Dg dmddgo dsdzol X-Bg agadowo, sMsdgE (X; y) o (— X; y)
FoOGH0gdd0 dmgddgo dsd35000 3NMMmEOObIEIdO (X ,Y) Lobgdsdo.

B399 906030 249390000 0¥) 304)olbbdgdm, d580b (— X; y) 090@owdo
dmgdgo ds035L 996935 Jobls 60Tsbo, MoEA6 ImJdggdL brMTserol (39MIMm

X-0l) UBofobssmdgym dbM0sh. 93605, (X; y)-'ao dmddgo Fn(X; y)

dsd30Lb O, @5 T, 3m33mbgbdgdo o (— x;—y)-'ao dmgdgo Fn(— x;—y)

dsdgz0l O, (— X;—Y) » T ns(— x;—y) 3033mbgbBHgdo  BHmos,  MoEYH

- -

F (X; y):—Fn (— x;—y) 9OHOLS > 08539 (n;s) 3mmO0bsGms LobEgdsdo,
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- -
dop@s8 58 6O Faodowdo N(Xy) © N=X-Yy) ULs3doHol3docmno

80856021500 56056, 9. 0. LEBMEOM

c,(xy)=0,(-x-y)

7056 ) = 7, (= =)

> b dcp3393L

M,(2)=M,(-2)

M, (2)=M,(~2)

56 653 030300

M, (ze'" )=e?"M, (z)

M, (26" )=e?"M,(2)

9. 0. OY ©yhdby dewbsgo s dpcgbsgo 8mdgb@gdo Breols Hmwos ©s
03,039 OY 0963%bg BaGdseols X-obs 80dskm dadhembgds W, (0;y)=0, sdo@md

89330005 gsbgobommm Re Z >0 Bobggs®lod®@yg @s s036086mm ogo S, -

0. 53m3560L (303eMO LOTYGHOOWMOOL A5TM 239690
‘I’(ze‘”): e‘Zi”‘P(z), 56 Mo 030399 lI’(Z) = \P(— Z) (136)
30L56MxdMmm 990930 36MdOEO FMOIMOom:
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(1) begplt) -t - )= M, +i [ N (37

(131)  GmEmdolbs s  (122)  30MGMdoL  gomgzswobfjobgdom  (137)

RMOHIMN0I6 30300900 999 GHMEMA:
e? O (t)=P(1-x), tel, (138)
bsg W(2)=y(2), bown I} §568ms0agbb 1, 3mbeneol S, sGgdo

9090s6g bafoemls.
(127) @emaomds (131)-0b gomgscolifjobgdom doomgdl 893qy Labql:

Rele™®(2Pt + (1)) =d(t), tel (139)

Bosg ] Go®Bmoggbl |, 3mb@meol S, 561980 8gdscg bafoenl.
(139) GHm@®dol oxgMgb3z0Mmgd0m S M35¢MO dL3OLOM LsdMmE MM
9030090™ ‘P(t) 316930030l 3989y LsbabgMM 306MdL |; 3mbEm®DY

Ime?*p(t)=0, tel (140)

I, UL -0b gmobato Ggo@omgdo s@36086mm A -mo, k=1; 2;...8 oy,
MmO 3 bab. 3-Bgs b5B3969d0.

I; 306&m®0b t FgOEHowobsmzgol LOmmgds 39890 GHMEmd:

t—A =—ip-e'%, p=lt—A]

B503Bs3 5©30ms© 80300980 1] 3mbEMOOL Bgd9y 396EH™9dL:
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Re(t _ e—ia(t)): Re(A(t)- e—ia(t))

(141)

Lo Ot(t) I| 30b&mOBg mdsb-21956 8m@Bogo gmbdsoss. a(t):ak,
omgs te AA , (K=2n-1 56 k 356¢09), Alt)=A , Gogs te AA , (k

5953 396¢)09).

53605, 099 23630bosgm (141) GHMEMdSL Bgdmm dowgdver (138) o

(140) FHMEMdYdMb  gomoQ, lI’(Z) 1bJgoobomzol  339969ds 99990

LoboBEzO™ 306>39d0:

Re(t _ e—ia(t)): Re(A(t)- e—ia(t))’

bysg b=P-(1—x)

506M0go©, dogzogm  obs 2.2

5b65¢Ma0mME0 53 (3569.

tel (142)
tel (143)
tel (144)

3505360800 qobbowmmo  s3m3s60L
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»o30 111

©M93500-3¢slG0MH0o 59m356900 3M35¢3MmMbgol Bm®MIol
dJmbg gomxz0EgdoLm3z0L

dgbodg  s3do  @obbowywos M9Y39@-3WLGHOWMMO  58m356900
305350 3Mmbgol  mOdolb  dJmbg  BoOBOEHJIOLMZOL, OMEs BOOTROEGS

d9LMLEIOM0S (303 MSE LOTYGHMOVIESE Qo6 sAIOMEO b3 gdoo.

3.1. M935000dol dMEYJEro 0gmMool §Hmo MY35-3esliG oGO
59m(3560L Ggliabgd

3ob30bowmm  gMmy350mMm3560, 0BMEGHOMIMWwo, (gbogho n 3Mmbgol
1m®3ol 3Jmbg BoMHROES, GMIgoi TgbliEgdmwos n gembsoMo bzmgwoom
obyg, Mmd 53  bzMgwgdol  3MbEGHMGmdo  LodgBHMomwgdo  0gmb
96153500 379mbg0L 530099900l J0ToG0.

9350536  BoOFoGs Z=X+IY Jmd3wadsmeo  LodOHGHYol XOY

1530MOObsGH™ LoLEYIsdo olg, ™A IMSZ35E3MMbgEOL 396EGHMO o9dmMbzgL
2=0 GaoFGHowb, bowm gom-9Om0 33mmgds 8gds@gmdogl OX ©g®mdby
(bsbsbo 4).

5036086mm S-000 LEdGEHYOL FoOFOEHOL B0y 353900 Boffowo. L, -

00 25609 LsBZMO (Hbowo), bmwm L-00 Fogboms LsBE3sHo (136md
n

36@NOMS 9HMdomds). L= U L, bswsg L, (k=1; 2;...n) k-mGo bgegewols
k=1

3mb6@MO0s. S o6y FoMmBmoagbl  IM35¢3mmbgol  396GHMOL 80860

27

GO39  LodgBHMOoME 9L, FOIXMIME  LodgBHBOMWMdOL L =—
n

3boo.
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7

Bobobo 4. HalogMo 3035w 3MMbgEol Bm®IoL dJmbg BoMTROES

a96g0bomon  9gdgao  98m3sbs:  gobglabrzdmm  bgMgargdol
3Mb6EMMH900L BMMTS O 953MJN3) BoOROEHOL ©sdsdYo JEPMIMYMdS 00
306000930m, OHMI BoMHBOGHOL J0gH 3539090 5MOL o6 LEBOZIODY, 5649
Ly, 306306%) 6m@dsev@o 350050300y 3Mw©dogos @ dbgdo dsd3s

B0l Gmewos
u, = const, tel,
(145)
7, =0, tel,

b3M9wgd0L 3063 MH9dBg ImJdggdl ddoz0 bm®Tserm@Mo dsd3900
db900 ds035 bmeols GHmeros

o, =—p, tel
(146)

=0, tel
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b3M9madol  3bEHWOgdo 9By L Lsbezsto  08ymamgds  3emsliEov®
835609 Md5T0, 3EsLEO0MGO IEYMT>OGMBdS ImoEd3L Fbmemo L 3mbEwm®L

5 56 3039005 BoORO0EOL Lo®IgJo:
(0, -0, f + 412 =4k, tel (147)

O, &obg9bE0s Mo bemmds )Mo sdsdermdss.
Bogmzgomm, Mmd L, (k=1; 2;..n) 3mbGHMOR0 awmzo  Fogdos.

30L5690Mm 3MEmbicmg-dMbbgerodzowol 36mdowo gm®mdmegdom:

X, +Y, =4Re d(z) (148)
Y, - X, +2iX, = 2(z0'(z)+ ¥(2)) (149)
20(u+iv)=%p(2)-2¢'(2)-w(2) (150)

LS©O3 (0(2) Qo Y (Z) §o80509696 S 56930 3MmEwMmINOGRM 3Mbd3090L,
CD(Z)I (D'(Z), ‘I’(Z) = l//'(Z). u, v §o60moygbgb 2955000 gd0l

3Mm33mBgbEHRPL  3mmOEobsGms  ©gMdgRdby. X, Yy, Xy dodgz0L

A+3
30030bgbGgd0s. ® = Tﬂ, A, 1 @589L 399000039005,
TH

(148)-(150) gm®3e9dols s 39900930 ©IM30JII9dgd0L

o,to, =X +Y, (151)

(0, -0, +2iz,)-e?* V=Y —X +2iX, (152)
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doroo 30300900

o, +it, = D(2)+ D(z) - 2V(20'(2) + ¥(2)) (153)
2u(U! —iu)) = x®(2) - D(2)+ e 2“0 (20'(2) + ¥(2)) (154)

Lo 0{(’[) 0068096l t FgdGowdo 3mbEGHMOMOL 4o6g bmMPsls s
OX ©096dl dmncol 3Mmbgl.
(153), (154) gm®IMEgdosb (145)-(147) 306H@d7d0L omzsobfiobgdoom

8030090 99909 BN MOGOL:
Red(t)=a, tel (155)
Imad(t)=0, tel, (156)

d)(z) 365eobM®o  gMbdi00Lomzol Jogdar  (155)-(156) 339650

3998605 9O IMH0 53Mmbsblibo:
®(z)=a, ze$S (157)

o, +o, k-p
Looz a = —" L=
6 4 2

536050, 39BLOLIBOZMS30 WR3MRS bgMgerol 3bmdo 3MbEHWOOL 53mEDs
o T(Z) 565 0BMM0 BMbJ30s.

©oLINWo  58Mm3BOL 303 LOTYGHOOIMDOOL  QoTM,  FMOZO-
399bgEol 53mmgdqdLs s MoEOMBgdHY BMMTSWMMHO FOWHSYHOWOS OO
dbgdo dsd35 0dbgds Bmeol  GHmero, sdoGmd  Ls3doMobos  gobgzobormo
Z=X+I1y 3033gue LodOEHYgdo BoOROEGHOL 096 3539090 S GO
39994900 bsfoero (ob. bob. 4) [43], s503603bmm 0g0 D-mo.
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(153), (154) Bm©IMEgdols s (145)-(146) 306Mmd9d0L dserood d0300 dm

3990099 GH™MEMd9OL:
e . p(t)=b, tel/ (158)
Ime?*® . y(t)=0, tel, (159)

bosg =K. L §s63ms0p9bb L 30b&»cm0l bsfoels, bowe L, s6ob
AAAAA Bgbowo. a(t) 29056-9996 89008030 BbIs0ss L, -By: a(t):ak,
Gogs te A A, k=1; 2; 3; 4), bowwea L -9 7fy39¢0 0Ebmdo gmbdgoss,
g6  MEbmdos mgommb L 3mbEueo. ‘P(Z) B}96J30s  MhY39@°©
29339 gd5@0s D 560 Lybzs6-:BY, FoMw@s, dgbadagdgmos, A, FadEGHowobs,

(290l FobMdEMd530(3 53059MB0egdl G909 30MHMDSL:

const
¥(z) <
2= A

(160)

&

Lsog 0<e<1
Oopd t e L, 85806 syowmo g3l 8989 GHmEmdl

t—A =ip-e'*, p=t—A|
Lo0IBsE F030090m
Re(t-e7“)=Re(A(t)-e™") (161)

Lo A(t) 0o00m596L ds6-ds6 ddog 3bJ305L s 993l F98gy0
Lobg:
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A(t)=A<, ooy te AA k=1; 2; 3; 4.

(158), (159) GHMEWMdYPMIb ghmo obgzobommm  (161)  GHMEMds,
Om3geo Fo®dmoagbl L, 3063Hm®ob ao6Emegdsb.

5036086mm D, -0 ' LodGEHYoL gHmgmem®eombosto  Bobgzs®fieg,
39b&Gom ¢ =0 GoOEowdo. D, = {(I‘§‘<1, Im¢& >0}.

300J3500 Z = a)(g“ ) 39969300 3bBMOIMS© sLsbogh Z = X +1y LodGEYOL
D 56l & LoddEYgolb D, s69%g, s0sbmsb A, (k=1; 2; 3; 4; 5) FaOEHowgdo

50Lsobgd0sb a, (k=1; 2; 3; 4; 5) fgMGHowgddo.

Bobsbo 5. Z LoddGYgol D 569 s ¢ LoddEgol D, 69
BM50MdOL JgMHBOMI350 G90dwgds ho3mM35Mmm, MMA
a1 :1, a_3 = | R a5 = —1

5©036086m0 -0 @ |,-0m Z :a)(é’ ) 3MbBm®IMwo  sbobgolbsl,
B9Lsdsdobo, L @y L, 30b&m®gdol babggdo.

(158), (159) s (161) GHmemdgdo doowgdl Labgl:

e? 7Ny (o) =b, oel, (162)
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Ime?*"y (5)=0, oel, (163)
Ree*a(c))=Rele ™A (), oel, (164)
baesg Fo(¢)="F(@l(). (o) = el (o))

aO(O') Fo®dmaaabl |, Focdby 3bmdow mds6-mds6 3oz §mbiosL,

bowe |, Fo6rbg mEbmdo gmbdgoss.

A)(O'):A(a)(a))zﬁy, GmEs o€, k=1;2;3;4
Z= a)(g“ ) 30bxmGHIMNwo sbobgzol Jgdmbgzgzsdo g?i(©) 3odmlobmagds
80009dL 999y Labql:
iwle) @\O
p2iaolo) _ '( ) 6oy oel; (165)

3565536900 (165) GHmermdol (162) 306MH™dsdo dsmgzseobfjobgdom o
(164) GHO@w™mdol ¢ 33oEol  dobgz00m  ©OgIOIBE0MHIB0m  d0300dM

399097 OO mdYOL:
w'(0)¥,(c)=b-o'(c), oel, (166)
Ime"“ow/(c)=0, oel, (167)
Ime?*“y (5)=0, oel, (168)

5960950, B39BL 09 oLl 53M(3565 030 JOHYMMSO0YL0D bo-
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b9396§H930 565 0BMGO a)(é ) @9 ‘I’O(Q’ ) 936Mmd0 BMBJ30900L Imdgdbol
50m 3965909 (166)-(168) 306:>d39d00m.

390m300m0 BbJiz0s

be'(¢) [<L Im¢ >0

o (¢)w, () <]<1, Im¢ <0

W (<) (169)

(166) GM@™dOl dogroom W(; ) g96930o |, FomBg 53859053098l Bgdoy
BolisBO3O™ 306HMBSL:

©> 5§96 gs8mBobscy, || Fodo W(Cf ) 369d300LsM30L 56O 096905
BabE®Iob foMo s 3o8obosdy, W(§ ) 565@0BHo BMbJ30ss Jngwl ‘é/ ‘ <1
B6500.

099 2530m35¢0LHobgdm (167) s (168) EGHmermdgdl, dogzowgdo d909y

05659350 M0OJOL:
Ime'““oa'(c)=0, oel, (170)
Ime 2%y (5)=0, oel (171)

Lo 1 GoBdmacopgbl ] =1, IM¢ <0 Babggstiegfosl,

a,(0)=a(c), oel;
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(167), (168), (169), (170), (171) &momdgd0ol LoggwydzgeHg d0300900m:
Ime"“o.W*(c)=0, cel (172)

boog | Gomdmacpgbl |¢]=1 fergbsbb.

(172) Boagomds 890degds 450039Mmm 99990 bsboo:

e . W (o)=e"o.W* (o), oel (173)
399m300Mm0 b0
W) £l <1
F(¢)= (174)
1 .W(ij ¢]>1
& ¢

1
W(é’ ) 8164305 56500 ‘C; ‘ <1 $6930 s s80EH™a W(?j 169430
565 0Bo 046905 ‘é’ ‘ >1 s6930.

F(é’ ) Bmbdgool  (174)  goblobOg®gdol  gomgserobfobgdoo  (173)

05659350 M0dS Jg0dEgds gos0hgMml d9dgao Loboo:
F(o)=e* . F (o), cel (175)

50605,  d0gomgm,  HMd F (é’ ) BM6J305 B0 ME0s
9ONGMYOH©oMLosbo §Ool Foaboom @y Mg s 9305ymzogdls (175)
LoboBOzmm  3JoMmMdsL. gl s9mEsbs  HomBmoagbl  MHxz030  Fgmmergdol
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LOLOBOZOM 5FMFIBSL YOG MEM5EOMLOSBO FOOLIMZ0L, MdIB-ds6 dmdogo
3M98303096¢gd00m.

aO(O') 53bJ300L  obLOBO3MGO0EIL6 BBL, MMI 3356d900L GomMm©gbmds
(175) 59m3560L d90mbgggzsdo sGol 8.

090bom30L, MM (175) s3mEsbol s3mMbsblbo ogml 58539 EOML GOT6-
30edgmGOL (172) 59mEsbol sdmbsblbog, by LEOWMWwgdm©L d9dgyo
306Mdo:

F(¢)= F[ j (176)

NN

39990Mm» F(C: ) 59mbsblbo oliymo, MMd
F(¢)=0,  6og £=0 (177)

068030 dgm0egdol LobsBOgzm™ (175) s9mEsbol 53mbsblbL, M™Agwlss

MBsbOWMEME IO ME  HghGHowdo 543l LElOIEo  Hodo, DBmYoE
d9dobg93590 996905 9990 Loby:

F(&)=x(£)-P(S) (178)

Bos3 P(é’ ) 30obmdos, bmeom ;((é’ ) Fo®dmoyabl 03539 (175)

59m 3960l 356Mmb0 MM 53mbsblbL, Gmdgeroi Ho@dmowaobgds d9dgao Laboo:

8

)= (¢ -a)" (179)

k=1
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boo3 G(O') 65030 9gmogdol (175) s8mEsbol 3mgxo3ogbdos, a,

(k=1; 2; 3; ...8) 339609005 5 53 33563900l FobEMIWSE 500 5938 9309y
Do60maqbob:

e =(¢-a ) ) (180)

Boo3 Q(é’ ) §o60m096L BMbE0sl 3memdmmamwl, a, (k=1; 2; 3;...8)
339690L 80@sdml | Fotoom sygmzom domgde mommgme Bgddmmdo ©s
dooliMo330L  Bmeoliogeb 2sblbzs390o 29633990 BM3MOLS3D, MH™MEs
¢ —>a, B6300L30gmHo aBol Aduf3M0g, OGMIgog 5@ gsdmeol dmEgdneo
19dBHMOH0b.

L, +11, B39bL 89900b393580 @qgdmemdl 999gg Labgl:

. a 4
H +if = % (181)

(181) 0565835MEMdOL Logmdzgubg d030090m

3 1 1 1

= s =0, :uzzz’ /“13__5__’ :u4:_1+ﬁ’
DT U SR
Hg N’ Hq i Hg 5

13956536900 BHMEMmdg00@sb BB, MM @ s 8y goblszMMMYdIMOo
339609005 @ 350 30sdMT0 5TMbIbLBO 04690 F9dmbsBO3G™MEO.

3909900 9655653 MMOGOMEo 335609008 JobrMmdwmdsdo  Jgdm-
MboBE3Ogmo  58mbsblbgdo, by Ny 3eslol  58mbsblbgdo.  sFoLsmzols
L5F0MOM, 500 3Jmbgl 8909 965835(MIYOL:
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1<y +4, <0 (182)
LoQS3 BMYs© F9dmnb3z93530

1<y +4, <1

v 353000350LFoBd (182) 306Hm@dgdl, Bogomgdo:
L=L=4=4=0, A, =-2,

A =-1, A, =-1, A =1

06Ox3030 dgm0agdol (175) bolsbwg®m sdmEsbol  3sbmbozw®o Z(é’ )

59mboblbol Hogo MLELEOIME ESTMOHGOME 9GO To GHMWos — K, BLOWSS

=>"J, (183)

50 93965136900 GHMWMB0IE 30O MMdM MFBo30 FgMwegdol (175)
LoloBEZOHM 5dM3560L 0bgJlolsmzol

®=3

Q5 590l Lsx’xdz9w By FMOx030 970 gdol (175) LobsBOZIO® STMEsboL
53mboblbolsmgol domgdero (178) gm®IMs Bz9bl Fgdmbggzsdo, 0wy
390900 MLslOWME EdMMGOME FadEGHowdo F9ImbLsbEgmMEr 53mbsbLBL,
3900905 25050(9MMmb 99990 Lsbood:

F(¢&)=2($)-R(¢) (184)
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Lo
%(g): Cons + Clgz +C,¢ +Cy (185)

030bsmM30L, MM gl (176) 306MHMds, 5©R0o by 3Jmbogl

399099 GH™MEMd9dL:

C, =Cqy k=1;2;3

©3565L3690  BHMEMBYOMIE  ghmo vy gogomzserolfjobgde  (177)
306056,  LEdMEMM P3(§/ ) 3m@0obmdol (185) godmbobmergds doowgdl

399099 Labgl:

P(¢)=cd?+c s (186)

(184) FHMEmd0ob (186)-0L  gomzseolfjobgdom Tdogzowgdo 8989y
RMOHINSL:

F(¢)=2(¢)eg? +e¢) (187)

0799 35300035¢00Lfobgdm (169) BHMemdls, Jogz00gdm:
W (o) (188)

3965369000 FHMEmdol 063 aMgdom dogz00q0m:
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t= w(a):%-TW(g)d§+C (189)

-1

Lsog & €ly, 9. 0. 06&9aG9ds brgds bsdozomo ©gMdol 8mbszzgmby.

(174) 5 (187) GHmeomdgdol dserom bsdmemm 239469ds:

o

t:%-j;((g)(c1§+c_l)d§+c (190)

-1

M3 §o6MIMo9bL LodogdgEo 3MBEHMMOL F9BEHMEGdSL.
(190) EHmEmdsdo C  as9m3m3s5¢rm® 03 30MMO0m, OMI Z=(0(§ )
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06® 93050 936 oty 6ol GBmeros s sdo@mad 2396905
A=C

C, 898030l godMLIMZEIMI©  350M30g4gbmm 306Mmds, Gm3 a, =I

FaOGH0wo 50Lsbgds A, FaEHowdo, Hmdgwos IgodLoMIBdMWOs
A= jz Oeg +e s +c

30300 M a)(é’ ) (169) &memdoEsb 933000 3563bsbOgH™mm P, (é’ )
©5 35Lsb gPMS ‘P(Z) 8969305, GMIgEos CI)(Z) B9694305L056 ghms
39bLsBZMOZL BOMTBOEHOL IO FEYMTIMJMBSL.
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3.2. figbog®o gd3L3mmbgol gm®dol IJmby BoMzoEoL dgd0cmbggas
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33996905 898930 GHrrermdgdo:
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L50QbSE (183) BHMEMBOL JsM35¢oLfobIdOM STMEIBOL 0bgJloLsm3z0l

90300900 9999y BHMEMdsLs:
x=2 (191)

(191) @HMEMdoL Qom35¢0olobgdom (178) GHmermds d000Mgdl 9939y
Lobgls:

[CRICR TGS Z(é’ ) 396mbo3zmMo  sdmboblbos, ®mIgwoi  dmoggds  (179)

B0OINom, bowe P, (é’ ) PomBmo9bl 89098 3@ obmal:

Pz(é’)zcoé'z +C,¢ +C,

(176) s> (177) GHmemdgdol gom35¢olfobgdom Lsdmemmm sdmbsblibo
d0009dL 9999 Labgl:

F(&)=c-¢ (<) (192)

15309090 3b6EHOHOL Qo6EHMEGdS 30 Bs0fgM9ds G99 gaboococ:
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t= [ 2(E)gds +C
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Lsog ¢ €l @s 9. 0. 59 Bgdmbggzsdoi 0bEa™mgds bogds bsdpgowo

©9Mdols dmbs33900by.

3.3. 33900050l gm®dols 3Jmby oMxoEs BgbmlBgdmEos
3395006M530L gm®Mdolgy bagdgwoom

3ob30bowmm  gMMY350MM3560, 0BMGHOMINMWO, 335MGHOL  BMOTOL
9Jmbg 8oMR0Es, HMIgEoa dgbmli@gdmwos 335MsGOL BMMIoL b3Mgwoo.
bgMgol  3mbGHmmo  3350MsGoL  (390mgddo  dmAMYZGIM0S O
Fom005096L BoMFBoEGOL LsoE3zmOL Lsdogdge Bsfowl. s@36086mm ogo |, -
om. bgmgol 3mb6GMOHOL sbsMbgbo Boflowo, 9. 0. 3350MSEHOL 2396M©YdO
Um0 bsBgdo) dmzgdneo Fodgdos s s036086mm ogo L, -0m. go®godol
LoBO3OOL MRIBoo bsfowo (Fogms 339MEHOL LoBOZsM0) 503608bMmm
L, -oo.

9350003bm  BoOBOGS Z=X+1Y 3083qdbmeo  LodGGYols XOY
L53MMOEObsGHM  LolEgdsdo. 30awolbdmm, GMI 3350MsGHJdol  HHR030
Bofoamgdo  gMdobgmol  3sMregmm@gdos s BoOROGHS  LodgGHOOME0S
1530MOObsEH™ gMHdgOoL J0TSMm.

5036036m S-000 LOdOEHYoL RBOMORBOGHOL F0gM 93539090 boflowo. S
5609 Gomdmoabl Z =0 FgOEHowol 808560 303eMs© LodgGHoME sGIL,

T
(3035 LodgEBOMMdOL f = o 39obom.

39630bomon d93ga0 59mEsbs: gobglabrzdmm baGmgwol 3mbEmGol

M3bmdo  Boflogdol  @mMIs o 930939  BOOROGHOL YO
9aM3s6mgmds 00 306MHMdJd0m, HMI BoOBOGHOL JoghH 353900 S SMYL
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29609 LoBE3sMBY, 36v L -y BmcIoe®o 300030 gds 89©d0305 s

dbgdo dsd3s byerols Gmeros
u, =const, tel
(193)
7, =0, tely

Bob. 7. 335006530l BmMToL BoMBOES, 335OMGHOL BmMIOL bgHgwom

b3Ogol  3mbBHMOoL  §Oxgog  Bofomgdbys, by L,  3mbEHm®by

B30 350095000 gds 3d0305 s IBYdO dod3zs byl BHmeos

u_=const, tel,
(194)
7, =0, tel,
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b36m9w0ob 3Mmb@GHmMol m3b™Md0 Bofoergdo 0530L9935¢005
©H3060mM30L5496 s Fbgd0o o135 LEBWIEMOL 53 bofoBgE bl BHmeos

o,=0, tel,
(195)

7,,=0, tel,

BoOR0GOL LsbE3EOL MEbmdo Bofowgdo (1, Fodo) 08ymagds 3wsbEom®
9 MBoMgmd30, 3eslBHONMO dyMIsMmMmds 8moisgl dbmwmme |, Foml s

56 303900905 (56 50f93L) BoOHBoGHOL Low®mdgdo
(0,0, ) +412 =4Kk?, tel, (196)

O, $o6396305 M0 b IM0 ©od5dIMSS.

30L56MJIMM JMEMbm3z-01bgerodzool gmmdmegdom [39]:

X, +Y, =4Re ®(z) (197)
Y, - X, +2iX, = 2(z0'(z)+ ¥(2)) (198)
2u(u+iv)=xp(z)—2¢'(2) -y (2) (199)

Lo go(Z) o W (Z) Po68m9bL S 50980 3memImOH B 13mbd3090b.
CD(Z)Z go'(Z), T(Z)z w'(Z). U @5 V 560b 35055030 qd0L 3m33cmb96¢)9d0
3MMOEOBIGHMS ©gMAgd%Y. X, Yy , X y 00800096l dsd30lL 3mB3mbgbEYBL.

A+3u

, A, 1 @589 8m©B0o3900.
A+ u

=

(197)-(199) m®3e9dols s 39900930 ©IMI0III9dgd0L
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o,to, =X, +Y, (200)

e "o, — o, +2i7,)=Y, - X, +2iX, (201)
3500 5©30@3© 80300900

o, +iz, =D(2)+ D(2)-e V(20 (2)+ ¥(2)) (202)
20U —iu)) = x®(z)— D(z) + e 2“V(20'(2)+ ¥(z)) (203)

Boo3 a(t) 0068096l t FgmBHowdo 3mbEGMMOL oty bmEmBsls ©o
OX ©096Al dncol 3Mmbgl.
(202), (203) BMOINWIdOL  Loxgmdzgwby, (193)-(196)  3oHMdYdOL

390035¢00{0bgd0m, 80300090 F99©IY BN MOJOL:

Red(t)=a, tel, (204)
Im®d(t)=0, tel,UL (205)
LS a—K
@G 8=

(204)-(205) 59mEsbsl 255BBos 9O IOHO 53MbIbLBO, MMIgElsg 593

999920 Loby:

D(z)=a, ze$S (206)

59600350, B33d0gdIo MRS bgMgmol 3mBEHMOOL Bsfowol, 1 Fomol

B> © LP(Z) 5B5@0B©0 53969 30s.
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©OLINWO  HFM3BOL  (303eIMSE LOAYEBMOMEMdOL gsdm OX s OY
153MMOObsGHM )Mdgdol 08 Boflowgdby, MMAwwgdoz S s09gdo dmgdi93096
B30 o3RO gds @S dbgdo dsd3s 046905 6ol Gmero, sdo@Hma
1530560L0s  gobgoboermom S sMgl  493mdqdeo  bofoero  (ob. Bob. 7),
5036036mm 00 D-mo.

(202), (203) gm®IMwgd0©sb (193)-(196) 306H:MdYdOL gomzswobfjobgdoom

8000905 39900930 GHMEMdYOO:

e?*® . p(t)=b, tel (207)
Ime*V . y(t)=0, tel’ (208)

Losg b =2a=Kk, Ij §o68mowpqbl |, 306360l Bsfowl, boge L'
ool AAAAAAA Gybowo (ob. bsb. 7). O((t) "056-d56 ddog0
Qbg50ss L' 3mb@Eemedy: Ot(t)z a,, Oogs te A A, (k=1;2; ... 6), bogoe |
ooy m36md0 §BJ305s, B5ash MEbrmdos mz00mb ) 3mbGmEo.

7 39900bob LooY 56 ML IgEHo 90°-Bg (ob. bsb. 7) s sd0EH™A dsd3z9d0

1
3990 LsBO3M9gEo 0gbgds 5_000 Vo Gogom A s A, GadEowgdol
90q59mqddo.
\P(Z) 2bJd30s MPY39GHe® 393MIGGd505 D s6gl LoBW3sMBY, 9
B9Lademgdgeos A, FgBBH0wobs, MmOl BobEmdEmdIB0sE 53054MBOgdL

9990092 30MMdL:

W(z) < _const. (209)

iz- A

Loog 0<e<1
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Omgbsg t € L', 85806 saowo 593b 899093 Hmemdsl

t—A =ip-e', p=ft—Al

L50IBOE 9305 F00MYOS

Re(te )= Re(A(t)e "), tel’ (210)

59 BHMEmdsdo A(t) 0o600m596L d56-99956 ddog 5399643058 s 543l

999920 Loby:
Alt)=A, oogs te AA,, k=1;2...6

(207), (208) EHMEMdYPMb ghHmo dobgobormom  (210)  GHMEMdSS,
003 Fomdmaagbl L' 30b@memols gob@mangdasb.
5036086mm D, -0 ¢ 3083wgdubm®o LodGEYoL goHmgw®sorglosbo

Babggo®fierg || <1, Im¢ > 0.

300935, Z:a)(./," ) 03bJ3os 3MbBMOIMo sbobsgl z 3mA3wgdleo
BodGEYOL D 56l & LodGEYol D, s69bg, 595L0s6 oy, Gmd L' Goco
50LbYBdMEIL BabyzsGFOFomdo, A, (k=1;2; ... 7) FoOGH0owgdo 50Lsbgdos6 a,

(k=1;2; ... 7) §9O@0owgddo (ob. bob. 8).

BM50Md0L JgMmBOMIZ35© 893300000 BI3MZ5w ™M™, HMA

5036086m» |-000 ©s L-om z= a)(g ) 3mbgm®dMo  sLsbgolsl,
Bqbods80bo |y s L' 3006@m69d0L 56sbsbgdo.
(207), (208), (210) @meomdgdo 8oomqdl 99dgy Labgl:
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e? @y (o)=bh, cel 11)
Ime?“ Wy (5)=0, oel (212)
Ree @ w(c))=Rele A (c)), oel (213)
bacag Wo($)=P(@l(). o(0)=al@(0))

aO(O') Po68mo9bl L foerbg 3bmdogw mdsb-mdsb dmdog i3mbdisosl,

bown | Goordy wibmdo 3w96dgoss.

A)(O')Z A(CO(O'))+ A, Gmgs oeqa,,,, k=1;2;...6.

Bobobo 8. godxzoE0L bsfowo s 3bBMOTMo sbsbgzobsl dolo sbsbobo

BBl dgdmbgggsdo  Z=a(¢) gmbgmGBmmo  sbobgobsl €7

3990bsbYgdolm30L 33996905 900090 GHMEMBdS:

e === oel (214)

(214) AME@®dol  asmzsolobgdom (211)-80 o (213)-0b

©OxIMI6306090000 J03009000 89309y GHMEMdIOL:
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o'(c) ¥, (c)=ba'(c), oel (215)
Ime ")ow'(c) =0, cel (216)
Ime**“ (5)=0, oel (217)

50605, 99mEsbs  dogos ¢ LodGAHYYI0  gOMGEG©0L0s6
Bobgzo6mf6gdo  sbserobmeo a)(é’ ) s (é’ ) 53bd30900L  ddgdbol
50m 3965909 (215)-(217) LoblsBL3O™M 306MdJO00).

2963L5BO3OM™M sHawo W(C: ) Bmb90s 8909abs06M5@

be'({) 1< Im¢ >0

o) w,(0) <]<1 Im¢ <0

W(¢)

(218)

(215) BHmEMdOL Lsgmdgye by W(é’ ) 396J30obsmzgol | Goobyg 33996905

39000930 306MMds:
W' (o)=W (o), cel

U506 9g0degds 53533650, ™A | Fotro W(C; ) 3mb93ooLsmz0l 56
Po68mogbl bobEH™Aol fodl s 9. o. W({ ) abd300 9b5¢0BMEmo 0dbgds
gl ‘é" <1 §&930.

(216), (217)  FGHM@MdYd0L  domzsolfjobgdom  doz00gdm 8999y
05658350 MOgOL:

Ime'““owc)=0, oel (219)
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Ime_Zi""’(”)‘I’O o)=0, oel’ (220)

5SS 56O =1, Img <0 Bsbygs 0 S
boog L' Godmaogqbls 1,1 0 6sbgz56F69GoML ©

a,(c)=a, (0'), oel’
(216), (218), (219), (220) E™MEoMd700L 500 J0300JOIM
Ime ") W*(c)=0, ocel (221)

59 890mbgg3080 L §o6dmo@yqbl Bgdmo sbggg L -o0m s06086w9wo Fomol
©s> L' -0l 959600569056, 562 ‘é’ ‘ =1 §ogfomb.

39005309Mmm (221) GHmermds 899cgy0 Laboo:
e g W*(g)=e"o.W* (o), ocel (222)

2563L5BOZOHM™ F(é’ ) Sbowo gmbdsos 390w9a0 Foboo:

-

&-W(S), ¢]<1

F(¢)=1 (223)
1 1

—W| = |,

¢ [cj <]>1

556 W(C: ) Bb9d30s 9b6se0BMH0s ‘é’ ‘<1 $69390. W(%j Bmbgos

565e0BME0 046905 ‘C ‘ >1 56980 ©s 9. 0. F(§ ) B6930s 36500 0d69ds

<] <1 §eg80 s [¢]>1 seagBo.
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3930m35oLobmo (223) GHmemds @ (222) 05658IMEMdS 25003F9M M

9999b50650:

F +(O') = 7(0'), oel (224)

59605, 903009m, 60ad F (é’ ) xmbdios 3b65E0BME0
9ONJMYOH0MLosbo  §Ool Foabom s Mg o 5305YyMmBogdls (224)
LoloDBZOM  30MMBSL. gl 98MESbs  HoMTMoqbl  iBxz030  FgMLegdols
LOLOBEZOM 533565l 9B 5O MBOsBO FOHOLIMZ0L, dIE-MdE dmdogo

3M9803096@ 9000 [42].
0(0((7) 2bgd300l  gobloBwzmdosb BsBL, GMI 335639001 MoMm©bMds

6ol 12.
000bsmM30L, OHMI  §OHR030  TgMOEwgdol  (224) LobobgOM  sdm3sbol
50mbsblBo 0gml 53539 OML GH0TB-30¢dgOEGHOL (221) 53m35BOL $3MbsbLLO,

w6 LOMWEOIOMOIL 9RO S0OMD:

F%} =F(¢) (225)

3999300 0lgm0 53mBsbLBO, Gd
F(¢)=0, Gogs ¢ =0 (226)
(225) &ermdosb 80300930

F()=F(0)=0

©59.0. F(00)=0
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068030 dgmmEgdol (224) LolsbEgOM s3mM3560L 5dmMboblbo, MHMIgELog

MBslEOMEME EITMOOME H9gOHEH0do 593L LELEOYIEO GO, HoMmBMmoEY0bgds
99990 Lobooo [42]:

F(¢&)=2(£)-P(¢) (227)

Lo P(; ) Fo600moa9bL  3mEobmadl, bmerm ;((é' ) ambdgos 00539
59m3sbols  306mbozmMo  s3mboblbos, ®mIgwoi HoMdmoyobgds g0

Lsboo:

2= T[(¢-a) (228)

[CRICR TGS G(G) 0Ox030 99gM0gdol  (224) LsboBwgzOm  sdm3sbol
309803096@0s, a, (k=15 2; ... 12) 335609005 5 58 3356d900L Bobermds

5000 5943L 89909y HoMmdmpqbsls:
e”¥) — (é/ —a, )f‘k“/”k . Q(é’) (229)

CRYCRTEY Q(C: ) §om0m5096L BMbI30sL 3mermdmeRmwl, a, (k=1;2; ... 12)
335600L 30@sdml L Fomoo msgmgom do0qdme mommgne Lgdémedo s
doolMox330L  Bmeoliogeb 2sblbgs390o 29633990 HBM3MOLS3D, MH™m3s
& —>a, bgdoldogMo aBolb golfig®og, G®Igwog oG addmeol dm3gdwmeo
19dBHMO0B.

L, +15, B396L 999;bgg3580 ©gdmemdl 3g89g Lobgl
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. (04
M+Vﬂ=4%;—- (230)

(230) GmEomdol Loggwydzqgwbg 2399690s:

P T 1
ILL.I._ — M /’12 2’ /’l3 2’ /Ll4 2,
_ 1 _ 1 _1 _1
ILl5 2’ lLl6 2’ lLlB 2’ /ng 2’

1 3 1
zulO:E’ ﬂllZ_E’ 1“12:5

13956536900 BHM@Mmdgd0@sb Bsbl, G®I & s a; oblsgzmmemgdwo
339609805 @ 350 05dMT0 53MbsbLBO 046905 F9dmbsBO3GMEO.

3999900 565356L5390MGd0o 3356d900L JobEMdMdSTo FgdmmlsbE3-
9o 53mboblbgdo, 36 Ny 3ewslol 53mBsblbgdo, sBolomzgol LsFoMmms

50300 3dmbgli 3900099 0965335(Md9OL:

1<y +4 <0 (231)

Lo BMYS Jgdmbggzsdo

1<y +4, <1

099 35300035¢00b{obgdm (231) 306HMdYOL, F03009d™ EGHMEPMOYOL:

A=Ay = A= le =2 =0y =0, A=-2, Jy=-1,
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A =-1, Ao=-1, A, =1, A,=-1

068030 990 gdol (224) LsLIBEOIOM  STMEsbols ;((é' ) 396mbozmeo
53mboblbol Moo MLslOMwMmE EITMMGO [aMGHowTo GHMEos —%, LOSS
% 3990m3w9ds 99900930 BMMI ol 9dz9mdoom:

12
=34, (232)
k=1
06030 99M0gdol  (224) LobloBezOm  s8m3sbol  0bwgdlobsmgols
3965836900 GHMEMBOIL 3G MBI™:
%*=5

sbns, M550  36mdoos  §Ox030 9gM0wgdol  (224)  LolsbEgzmm
59m3560L 069dbo, 5dmEsBol 3MbsblboLmM3z0L dogdmwo (227) BmMIMEs,
OMEd 399990 MLLLOMEME IO [gMGHowdo  d9dmboBrgzme
59mbobLbL, G90degds 35e3hgMmm 99dgao Laboon:

F($)=x(¢) R(<) (233)
Lo
P5(§):C0475+C1§4+C2§3+03§2+C4§+C5 (234)

090bom30L, MHMA JguOMwEl (225) 30MMds, bs LEYWPIdMEIL
39900920 GHMEMd9d0:

C,=Cs > k=1;2;...5
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50 993956513690 BHMEMBGOMB gPOMI© M) 4930035¢oLobgdm (226)
306D, PS(é' ) 3m@obmAol (234) godmLsbugds LsdmEwmm© J0oIdL

9999 Labgl:
P(¢)=cg* +c,¢° +c,¢% +ed (235)

3930035¢oLfobmm (235) GHmeErmds s (233) BmEOHIME0EIb J03009dm

39999 BMOAMESL:
F(&)=2(Oeg +e,8° +6,¢7° +cg) (236)

(218)  FHmemdol  Loxgmdzgwbg  Lodogdgaro a)(g ) 1bgzoolomzol

390d9ds ©o3h9MM 89990 GHMEMdL:

o'(c)==W(o) (237)

1
b

50 396513690 BHMEMdOL 063 9aMgd00 30300930 BHMEMdSL:

t= w(a)zéjw ()¢ +C (238)

Losg ¢ €l
(223) ©@s (236) EGHMEMdYOOL  Qom35eoLobgdom (238)  FHMEMd0LD
LodME MM J03009000 899G BMOIMESL:

o

t :% [2(Neg +eg? +e, 0 +e g +C (239)
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653 HoMImoy9bls Lsdogdgo 3MBEEOL gob@mengdsl.
(239) GHmemdsdo C 999©doz0L  2odmbom3zwgws©  30L5MgdMm® 00
3060HMdom, GMJ Z:a)(é’ ) 3mb@m@dnmo  sbsbgom A, =—1 §goBHowo

50Labgds A, FgBGHowdo:

A=t [Aeeg +ed reg valis e 210

39053Bobogo  BBbJ300L  Folobmds  LGMMEgds, Mosb  (240)-do
06BHYGI@O sgdEos BygBrie Fodby, x({) Inmdntgnwo gmbjgos
@5 BIBOEL 56O FoogdL (0g039 BBl Mdmowm F9dmfdgdomsg (228)-qsb),
bmeom P(é’ ) 30m0obmdo 56 300gdL BsBOEL (Mdwgsem Fgdmfidgdomsg BobL)
@5 9. 0. 06393650l ao FoMIMoAgbl Foliobs sbseobmE 93mbdisosl,
5303™d 936 FomBg 063gacMoo bo)erol GHmeos s 3399b9ds:

A =C

C, @ C, 8vwdozgdol 96009369wmds dg0dgds goboloBOzmml, oy
398m30949698m 30MMdL, ®m3 & =1 ©> a, =1 FoOGHowgdo 50Lsbgd0sb,
B9Lodsdoba A o A, GadEowgddo.

(218) BHM™d0sb, 339 obLsB3MMEO a)(g ) 23bJ300L Lodmsrgdoom,
89330005 3963LsBL3OMmm ¥, (é’ ) 5 3sbosb ghHmo \P(Z) 1mbdaos,

Gdgwos CD(Z) 23BJ305L96 9P FobLOBZMZL BOMROEOL SO
9 M35MmgMBSL.
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3.4. ©693500-3c3LG0MO 53m3s6s FgbogMo n 3Mobgwol Mol dJmbg
BOOHROGHOLOMZ0L, BMIgEog glmlitgdmEos n gHmbsoMo bgMgwoo

3o9b30bowmm  gMmy350mMm3560, 0BMEGHOMIMWwo, (gbogho n 3Mmbgol
53mMIol IJmbg BoMFBOES, HMIEoi3 GG dmwos n 9OHMbsoMo bzmgwom
olg, ®md 53 B3MYEgooL 3MBEGHMMGO0 LOTYBHOOWO 0yml M35 3 INBYPOL
501930l JodsMo.

3004350 BoOHBOE> dmmgLgdMos Z=X+1Y 3083wgdum®o Lod®HEGyol
XOY L53mmO0bsG™ LobGHY3sdo. BMYPsEMdOL T9MHBOMEIZ5© 8933000
BoOgmMZomm, O™ 3M035¢03mmbgol 396¢®0 ©sgdmbggl Z =0 oo EHol,
borem 96H0-9MHmM0 H50Lo dYdMgMdEIL OX 0gdby (Bsb. 9).

N
Y
A3
A, X
{ ) >
ol A>—A. /A

Bobobo 9. HalogMo IM535w 3MMNbYEO M5E0MLGdBY 49bEIsR9dMO baMgwgdom

Z=X+1y 3033qdun® LodOEYgdo FoOBoEOL oM ©ZIZHDMEO 567

5036086mm S-0m, Ly-00 3569 LsBbgsGo (BHgbowo), bawe L -00 dogboms
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LBz  (MEbmd  3MBEBHNMOMS  JOHPMIOMDdS) L=ULK, Lsog Ly

k=1
(k=1;2...n) k-m60 bgGgwol 3mb@w@os. Bosgmzgowmm, GmI L, 3mbEHmegdo
330 Homgdos. S o9 Fo6mBmoagbl dMoz3s5w3mmbgol 39b@MOL dodstmron
(065350 3mbgol 3960 Z =0 FgmEom8os) 3o3wde LodgBmormw

569L, 30395@ LoIGEBHOEMdOL [ = 2—72- 3Mboo.
n

39b30bomo 899ga0 93mEsbs: 29b3LsBOIMOM™M bzMgwgdol wEbmdo
3M6@MM900 s BOMORBOGHOL DO FEYMIIMJMBS, 09 BOMORBOGHOL Joge
©5393900 S 56l 969  LOBOZsMDBY  BMMToMMHO 2505 YP0GOS
900080305 5 dbgdo dsd35 brIemol GHeos:

u,=const, tel,
(241)
7, =0, tel,

n

dbgd0o 4035 bzmggdol 3:mbEMMgdbg3 Bl GMmeEros s JoMs sdobs,
b36099gdol 3mb6@MOHdbYg 8mddggdl d9dogo bmMTogrmEo dsd3900:

o, =-), telL
(242)
7., =0, tel

b3Mm9wgdol  3MBEGHMMHPODY 435d3L8 TGP0  30OIMBS, GMI  oLobo
0094mx390056  3sbBHoO  dEYMIsMmgMdsd0,  3eolGH0MEOO  IEYMTIMGMDS
903536 bMErm@ L LoBp3s6L s 56 303900005 S 5G9 LoMETgdo:

(o, -0, ) +4r2 = 4k?, tel (243)
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O, 396396305060 bGmBoMM0 ©o353)EMdSs.

30L5M290WM® 3 MbM3-d9bgEr0d300l 36Md00o BMEOTMgdOm:

X, +Y, =4Re ®(z) (244)
Y, - X, +2iX, = 2(z0'(z)+ ¥(z)) (245)
2u(u+iv)=xp(z)-2¢'(2) - w(z) (246)

bos3 q)(z) o ¥ (Z) 3 ®InORMo 364309005 S s69do, (D(Z) = q)'(Z)
‘I’(Z) =y '(Z). u s v oMm3moabab  goosyowgdols  3md3mbyb@EgdL
A+3u
A+’

3MMOEOBsG™s ©gMIgRYBY. X, Y,, X, dsd30L 30830mbgbHgd0s. =

A, 1 @s89L 899000039005,
(244)-(246) RMEOHIMEGON6 RQIONCG) ) 3ob30bowsgzm

©53m30Q90Iw IO
o,to, =X +Y, (247)
(0, -0, +2iz,)-e?* V=Y —X +2iX, (248)

90300900 9999 GHMEMIJOL:

o, +it, = D(2)+ D(z)—e2V(20'(z) + ¥(2)) (249)
2u(U — iU’ ) = %®(z) - B(2)+ e 2O (z0'(2) + ¥(2)) (250)
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Lo a(t) 560l t H9OGHowdo 3mbGH Mol 49609 baaMdoelbs s OX 0g®mAl
dmMol 3mombyg.
(241)-(243)  306>Md7d0L  dsmzsobfjobgdom  (249)-(250)  GHMEMdgdOL

L3339 dg 80300Yd0 gy GO MdYBL:
Re®d(t)=a, tel (251)
Imd(t)=0, tel (252)
(251)-(252) 58035651 go5hb0s 9B5009M0 58Mbsblibo:
®(z)=a, zeS$ (253)

o, +o, k-p
& a=—"1—t=
"R 4 2

CD(Z) Qo ‘P(Z) 3bswobMmo 81630900, OMYMOE BBL  3mErmbmg-
dmbgodz0ol  ZmMIMGI0EID,  obloBzMegab S sl odsdYw
9yMBsMmgMOSL.  ©530 CD(Z) abdios  303m390, @OLIMEO  STMEsbol
59mLsblbgs B5dogdgo sa3Mhs bgzMggdol ¥i3bmdo 3mbEMMgdo o
‘P(Z) 565e0BMM0 gmbJ30s.

5dm3sboll 303w Gms  LoIgEBHMOMEIMdOL  godm  FMZ5W 3YPbYOL
5©0LYILS O 93MYFGOBY bMOToMMHO Q59RO Gds S FHYdO dod3s
Bmeol Hmos, sdoGmad 15395Mm0Los gobgoboemom S sl 25dw9dgdero
Boffocmo (ob. bsb. 9), 5036086mm gl Bofowro D-mo.

(241)-(243) 306>d900L domzscolobgdom (249), (250) z™OIMgd0E6

8030090 99909 GHMWMOGOU:

ey (t)=bh, tel] (254)
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Ime?“Vy(t)=0, tel, (255)

bocosg b=2a+ p—2k=—K. | §o08mowpqbl L 3mb&memol bofoan,
L, s60b AAAAA Ggbowo (ob. Bsb. 9). alt) ws6-ds6 8modogo
3996Jz0ss L, -Bg, 396Mdm a(t):ak , Oogs te A A, k=1; 2; 3; 4), b
L -%9 f939¢0 966mdo gmbdgoss, ®e@yobsg mEbmdos L foeo. ‘I’(Z)

39bdsos  fY300°@  BoMIJGOsEos D 5L LobgMadwY,  HOOWS,
B9Lademgdgeos, A, FaBGHowobs, GMIol dobEmdEwmdsog SO 5J3L
0990099 ©59M 3000939 gdsls:

|\P(z)1<LnSt 0<e<1 (256)

z-A"

(254), (255) GHOEMBdPRMB  ghHmo©  gobgobowme L,  3mbEu@ob

396GMgd53, HMIganlisg 996905 d90gy0 Loby:
Re(t-e )= Re(A(t)-e V) (257)

300935, Zzw(é’ ) 3964300 3MbBmOIMms@  sbobogh  Z=X+1y
Bod®EYoL D s0qb, & =E+177 Lod®HGyol D, sG9%g, s8sLmsb obyg, Gmd D
sOgb A (k=1; 2; ... 5) §9OGHOO 50Ldbgdos6 D, oégl @, (k=1; 2; ... 5)
F90BH0owgdd). D, -0m s06086mmos § Lod®OEYoL gOMGIG0L0s6o
B5bg396569, 39bE®om & =0 FadEowo.

DMmAoMdoL  JgBOMzo©  Fgaz0dwos Z = a)(cj ) a3bgi00m
3MBBM@IMo sbobgolal D, sGgb Lsdo FadEowo ©sgsgodbo®mm, 396Gdme,

Rogomgommm, Gmd
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a =1 a, =1, a; =-1

356bom@wo 30mbgm®dnwo sbobgolsl L @ L, 3mbEvmcmgdol bsbggdo

5036086mm, JgLsds3oLs, |, -0m @s |, -om.

A,

Bobobo 10. oM xzgoEol bsfowo s Jobo dglodsdolio babggzs@fcg

(254), (255), (257) &Hmemdgdo doomqdgb 999qy Labgl:

e?in(ohy (o)=Db, oel (258)
Ime?'* (")LPO (o)=0, oel, (259)
Re(e*i“(’(")a)(a)): Re(e*i“"(a)Ao(a)), oel, (260)

basg (&) ="P(@(¢), a(o)=alw(o))
a, (O') Foedmoaabl |, Fomby 3bmdow »ds6-mdsb 8oz §3bdsosl,

bowe || Foebg mEbedo gumbdgoss.

Alo)=Awlo)=A. 6o oceaa,, k12..5(@;=3a)

100



V4 =a)(C_,V ) 30bRmOIMwo  sbsbgolsls gZi(e) 3°9mbsbYgdolm30L

9000905 39000930 GHMEMd:

gl _ @(0)

RE) oel (261)

2930035obfobmm (261) GHmwmds (258)-80 ©s (260) GHm@mdoL &

33X9EOM ORBIMHIB306090000 303009000 899Iy GHMEOMOYOL:

o' (0)-¥,(c)=b-@'(c), oel (262)
Ime™*“ow(5)=0, oel, (263)
Ime?»“ )y (5)=0, oel, (264)

506005, LMo sdmEsbs  doygzsbow  0dbs  9MHMYMGHSOMLOS6
Bobgzo6m(6gdo sbserobmeo a)(é' ) s W, (C; ) M36Md0 3MbJ30900L IMdxdbol

50m3965%9 (262)-(264) LoLSBOIOM 30OHMBJO0.

24963L5B3OM™m BMbJi00

be'($) <l<i Im¢>o0
W(¢)= (265)

mm <]<1, Im¢ <0

(262) BHME®BdOL M35 olffobgdom 89a300wos 35133650, G W(é’ )

3169305 |, 30bEMOBY 530595300098 306D
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©> B0gPMwo  BHMEWMdoEB  gedmdpobscy || 3mbEmeo W(é' )
Rbg300LmM30L 56 046935 bsbEHMAoL foMo s W(é’ ) 3b65e0BMm0 mbgiEoss
gl ‘é" <1 §6990.

(263) @5 (264) GHMWMdIOOL  FoM35¢obfiobgdom, Boowgds TgdIyo

05658356 ©M0900:
Ime'*“ow(c)=0, el (266)
Im e_Zi“"(G)‘PO o)=0, oel, (267)

bocosg 15 3ebEm®o séob ‘é’ ‘ =1, ImJ <0 Bsbggsefmgfoco
ao(a):ao(g)’ oel;

(263), (264), (265), (266), (267) GHmMEomd7d0L gom35¢0lfjobgdom dog0mqdm

3990099 0565835MEMO:
Ime™ oW *(5)=0, cel (268)

Lo | GoeBemapgbl [¢]=1 GHgfomb.

(268) BHmMmds 890dgds 99965065 90937 9OMmm:
e oW (o) =e' oW (o), oel (269)

399m300m0 gbdios:
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]<1
F(£)=1 (270)
1 1
—W| = g>1
(& (? j d
W(é’) 8164305 B0 ‘Cj‘ <1 §&980, sdoEHmd W(%j 16309

565 0B0 04695 FOOL oMo, ‘é’ ‘ >1 sé98o0.
2930035¢0Lobmm F(é’ ) BMbdgool  (270) 2oblobOzMgds ©s (269)

0565835MmM0OS 2ows3(9MHMm d98ga0 Lobood:
F+(0):e2i“°(a)|:_(0'), oel (271)

596050, 5dm3565 3030005 JOHPNIMEMH50ML0s6O Mol Jogbom s gotgom
Bsobrmo  F(£) gmbgool 8mdgdbol  s8mesbsby  (271) Lsbsoag®m
306Mdom. i sdmEsbs 30 FoMmBmoygbl §®R030 FgmmEgdol LsbsBEOIO®
59m3sbsl  9mmgMOmsEoMLosbo  iMolomzol,  dsb-dsb  dMdogo
3M9933033096@9d00m.

ao(c)') 2bJ300l  4oBLEBO3MGO0IL odm@ol, M@ (271) LobsBOZO™
59m 396590 3396d900L MoMmEYbMds SMOL 8.

(271) 50mEsbol  s3mbsblbo  353MHMMs©  M0TB6-30¢dgOEHOL  (268)
593960l 53mbsblboE MM 0gmb, Mbos IgbMegl 99990 30MMmds [42]:

39990 F(é’ ) 580b5bLBO, 98I0 30GHMBOM:
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F(£)=0.  engs ¢=0 (273)
068030 Jgm0Egdol LobsBEOZO® (271) 5dmEs6ol 5MbsbLbo, MMIgElss

MBslEOMEME EITIMOYOME HgOHE0do 593L LEEOIO GO, HoMmMmoEY0bgds
3990990 Laboon:

F($)=x(<)-P(S) (274)

LoSE P(C; ) 300obmdos, bongm ;((é’ ) 02039 (271) LobyBEZGM 53 ES6OL

396060360 5dmboblbos, HMIgebsg 993b 99990 Loby:

2&)=eT[(¢-a ) (275)

(&)= 2; | n i(fgda

boQS3 G(G) D6Hx030 d90Egdol (271) 5dmEsbol 3mgnoEogb@os (B39l
99000bgq35d0 gZiwo(@)y a, (k=1; 2; ... 8) 3395609805 ©> B> BosbEMBWS©

50300 543L 89009y HomBdmaqbsls:
e’ =(¢~a )" () (276)

CRYCRTEY Q(é/ ) §om0m50p96L BmbJ30sl 3memdmn®gmwt a, (k=1; 2; ... 8)
339600l 80@sdml | oo ©sgmzom domgdme mommgme Lgd@m®do ©s
doolMox330L  BmeEoliogeb asblbzs390o 29633990 HBM3zMOLS3D, MHM3s
& —a, bxdobdogHo abol golfizmog, GmIgmog o addmeol dmzgdweo

L9dBHMO0B.
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(276)  HmEmdsdo  Jgdsgowr 44+, 350mLabmegdsl  Bmgd©

999mbg935d0 593l 99090 Lobyg [42]:

5 M5y0  obbowmwo  $3mEsbol  Jgdmbgzgggzsdo G(O-):eZiao(G)’

30300900 GHMEMAL:
. a, ., —a
My 1P = % (277)

3965369000 35b65x8MOM™MIOL (350 39Mwo  3356d900LmM30L  Aobbogzol
d9dobg935d0 30300900 J999Y BN ™MOGOL:

3 1 1 1
=5 =0, ,u2=5——, /ua__Ev /u4__l+ﬁ’
41 _1 _. 3.1
Mg n’ K 5 Hg 5

900900 GHMEW™dIB0Eb BBL, MMI @ ©s Ay QoBLLZMMMGOMWO
339609005 @5 350 0sdMT0 53MbsbLLBO 04690 F9dmbsBO3GMEO.

3999900 56556L53900MGdMo 3356d900L JobEMdMdST0 FgdmlsbE3-
90 (960D B0 MOFom) 58mBbLBRdO, 96 Ny 3esliol s8mbsblbgdo.

530L5m30l dmz0mMbMzM®, H®MI LMY YIMEIL F9FIRO MsbIBIOOMBYOO:

1<y +4, <0 (278)
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LoQS3 BMs© F9dmnb3z93530
-l<py +1, <1
(278) 306:03900L gom35¢oLfobgdoc J03009000 8999y GHMEMOYOL:

hy= =2 =75=0, =2, =1

0Ox030 9gM0gdol (271) LsbsbEzmM  SdmEsbol ;((é’ ) 396mbozmeo

53mbsblbols ®ogo MLELOIME ITMOHGOME oM EHowdo GHMEWos — %, LSS

w=-> A (279)

1

(279) EHOEMdBo A, - 8608369¢mdgdoL BsllBom Fogzowgdm FOHFog0

399909000 (271) LobsbEZOM 5dm3560L 06gJuoLEM30L F90IY BHMEWMOSL:
n=3
5dmboblbolsmgol dogdmwo (274) FmOIMs, SdImEsbol  0bwgduol

boxydzgmby, B39bL F9dmbgzgzsdo, 0¥y 39dgdm MLOLOICME EHTMOYOIE
D960 G0do 9990mboBO3OME 5dmbobLBL, 25s3(gMmo d9dgao Lsboo:

F($)=x($)-R(S) (280)

bssg Py(¢)=c,¢® +c 8 +c,¢ +; (281)
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(272) 306H™Mdol  Jglermergdolom3zol, oo Mbos 3dmbogl 9999y
AGMEMdIOL:

C, =Cy > k=1;2;3
900909 GHMEMOGIMb 9P (273) 306HMBOL  Qom35¢obfiobgdom

8030098 C,=C; =0 @ LadmEmME PS(C; ) 3meobmdol  (281)

399mbsbMEgds 00wl 9y Lobgl:

P($)=cg?+cd (282)

(282)-0b (280) GHmErmds8o Bsldoo 303009000 999 BMOIMESL:

F(&)=2()eg? +e¢) (283)

(265) BmMEomdol LogwydzqgwHg 2399690s:

wr(a):%.w(a) (084)
300900 GHMEmdoL 063969000 J0300900:
1 (e}
t:a)(a)=5-jw(§)dcj+c (285)
-1

Loog & €1,

(270) s (283) BHM@™dgdol gomzs¢olobgdom Lsdmermmeo do3009dm:
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t=%-j;¢(§)(clcj+c_l)dg+c (286)

AWML, OHMIGo3 FoMmdMoEAqbL bL6d0gdgEo 3MmbEWMOL AS6EMEGdSL.
Z:a)(g“ ) 39693000  3MbBMGIMo  sbobgolsl A, =—1 fgdGHowo
25506 Ac §aOGHoB80 ©d 59 30HMBOL 35dMmygbgdom B3dmzmzowmo (286)

GMEmdsdo d98535¢00 C 8mdogo:
1 —
A= [Oleg ve g +C 287)

39653690  HMEMmdsdo  Fgdsgoo  06@JMOol  ao  olisbo
3b65¢0BMO0  BMbJ305 ©s 0bBHYIMIo TF93e Hohdg 0db6g0s byarols
GMo, 530@™a C 8v9doz0L Ladmgbgws dogzomgdm:

A =C (288)

390030 ©E93MRs C; 39Td030. 530LOMZ0L FodM30Ygbmo 300y,

0 &, =1 §9OGH0o 50Lsbgds A, §9dEH0wdo
1 —
A= [ e e (269)
|

5060050, 39b3LsBMIMGD  FoALIBIZ0 a)(é’ ) ambdsos s  dobo
1589950 9B0m (265) GHMEMdOEIG godmgom F, (é’ ) o LB ghmo LI’(Z)

196J30sU. ‘P(Z) o CD(Z) 89969430900 30 gobloBL3zMsz96 BoMOTBoEOL

05050 3MIMmYMOS.
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B0 513336900 s F9Yad0

3033w9dbyeo 33Ol BMbJEosms  MgMMOols @S 3MbRMGIM
39dLOb3YMS  MgMM00L FgNMEYdoL 25dmyggbgdom BodMMATo sdmblbogos

BMa09M0 35Ol EMG39-3WLGHOMMO  STMEsbs, 39gMdm, bzMgmgdols
dgmbg LOlBMEEO @S MLILOI M BOMROEHJOOLIMZOL 6Y39-3ELE0IOO
59m 396900 303m0o LodgGHool G9dmbggzsdo:

e MO0 goHombsoMo bgzmgwols dJmbg  MLLEOMWM  FoOTBOEHOLIMZO
©69350-3BEGH0MOO  5TMEsbs 3mA3wwgdlmo 33Ol BMBJzosms
09MM00ls 5 3MBGRMEOIME  gosbobgsms  gMmMHooL  dgmMmEIdoL
399mygbgdom  ©oYyzsboos  sbseobMm  ggmbdzosms  mgmGool
LoLsBEZOM 5TM3BsBY Fo03H0350dTME0 5MGLIMZ0L S FOMYOME0S
59m 3960l 53mbsblbo s B3mgwgdol 3mbEMOL AobEMEgds;

e ImEgdmEos §3960mgddo 53mbsFMqdol ddmbg 335MOEHWMWo BMOIol
b3Mggdom  uLGHIOMo  MLILOMM  BoORoEHOL M-
3obGH0MOO 5dmEsbol 9x9dGMMO sdmbLbs BoMRoGOL 39833085 ©o
©mb3oL  d9dmbgzg3sd0, GMmELsg H3MYEgdoL  53MbsFMgdol  v36mdo
363900  00ymxzgdosh  3eolGomE  8ymIsMmgmdsdo o
3LGH0MOMDS 56 50HI3L BOOROEGOL LoMI9Jo.

e JogdMwos n  gohmbsoMo bgbgwom  dgLEgdmwo  fobogho n
3Mobggool  dgdmbgzgzsdo  ©M939©-3wsbGHoMEmO  58m3569d0L
99393GMO0 58mblbgdo, MHMgLE A0 5J3L (303w LodgEHMOLL.
b3M9ggdol  3mbEGHWMEmd0  3esliGo)®  aMdsMgmdsdos.  SdmEsbgdo
5094356905 ©M0056-30¢d9MEOL  5dmEsbsbg  FOolomzol  d96-9d56
93030 3m95303096E900m.

e JImEgdmwos §3960mgddo 53mbsFMadol ddmby 335M9EHWMWo BMOIol
96mo bgzmgmom JgubHgoIo 335G B0MORBOGHOL 399030
50m3sbol  9839dGHMM0  sdmblbs, GmEgbsg  bgzMgeol  s3mbsFMmgdol
3MbGHM900 3eoli¢ome 8yMIs6gMdsd0s.
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