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[en). L] reg), foeilfuea) L]

r} 1+7| 1+1 1472 I_ r 147}

2
-r:(l _H.z{M“;_’) 1 z]}f,‘]cosqo-

r 1+r
p |— —r)ar -t AA+2u)1-

_ 2("02 T 2 _ 2
Uy = Zﬂffl_{[ 1+72 + A3 1+r,’[r n ]x
x[ln(l+ro’)_ 1 _|r’-ro’}p‘+{r2(l+ro’)1|-ln(l+ro’)_ 1 ]_

r l+);,’J 1+7 1+r’|_ r} 1+r}

- roz (l + f{ﬂ!t_’) _L]}p‘]sm(p

r 1+

3

_pr r,’(3+r:)-r’(l—-r,’)rln(l+r,’)_ 1 |-
_Zﬂr: 1+r? I_ r 1+7 (2. +p.Joosp +

— .. P
+ - [ R o
(. P.)'sm(D] 2(1_*_2#)
993d3bg 35Ms3MogBo pobobogngds Yg@hgumo Lsbsbmghm s8msbs,

b

fmiEs bobabpghm Jemmdgde dmizgdgmoas Vgdmgabsotism:
Ty +iTyy = Z(A +iB,)e™, 9=,

= iM,,e"", 9=3,

Tmol  gmgnoi30gbdgdol  goblabma@olal  Famdmogdbgdess  3.¥.
RI>§gdoma JoMmmdgde



6ohgg69d00, GmM3 Bopmgdgmo ©oByGgdomo 30hmdgdo FotBmowaabgb
Jmogodo 39JOmM@0l bymosh Gmmmdol 306mdgdl. dmogstia 3mBgbHol

Bgmosh Gmmeds go a3odmagb dgdegy Hmmmgdl:
M,=M,, A4,=4, B, =-B,

M,=M,, A =4, B =-B,.

6a3mgbos  Lodogdgemo 99630900, Gm@Ee  Lobsbpghm  306mdgdl

>Jgm 9g9mga0 Laby:
Tw+ily,=p +ip,,
s

9Ls8g mogo  Fgrpagds  bodo  3otop@agologsb. 83 mogdo
fsgodgdgmos  bLgg@gmo  podlbol  FmboLfm@mdol  gobdmemgdsms
Lobdgdol  Gogbgome  sbogmobo.  ogg@gbosm@mo  sdmisbol
dosbgmgdomo  53mboblbol  BmLodgdbo  3odmygbgdammos  Lsbeéymo
Lbgomdgdol  Sgmmpo. Bomgdgmmo T@Ageg ommagdtgm  asbGmengdsms
Lobdgds  88mblBognos  Jdomododo gmmpgdom. Ubgsmdasbo  bjgdel
139J809m30b Eoboppgboe gobbomgmos Gabdu@o oB8mzsbs. sagdygmas
gbodadabo bgwsdedgdo.

d0@ggee  3oMopmagido  aobbomumos  s@spsddgae  Liggdygmo
26bol  Fmbsbfmemdol  pob@mmgdams  Loldgds  pooswpomgdol
I 30d0mAol  jm33mbgbHgddo 0bmMBgGRogm  jmmE@mabsdms  LolbdglsBo.
36@mmagdoms  Imagdgmo  Lobdgds  Bofgdomos x>y
i dMMGR6sHI0Tn, AmImgdos FoMmBmeragbgb ©ggeMGel JmmGEobsGdlL
30350mBH0oma@  Lodhdygby s GmBmobogols3 JoMggm  jgoEModmm
BmAL 53 Bgdegan Loby
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4p
ds’=— "8 _
(1+x+y*)
dopgdgmo LolPgds Bgdrgabsodsp yodmobobgds

Av2udu O MAv2u)  x (8u, oy (%4-
TS 6y2 u o 1+x? +ykax ) T+e+y\ &
Ou | A+pdu, 8y A+2u Ou _4p' 1

+— |+ .
i w2 e

(ax* +ay*).

Fu, A+2udu, 4x (0u, o, 4A+2p4) y (0w +
o’ u »y 1+x +ykax oy 4 l+x’+y\ox
1 2
+%)+a+ya +8p A+2u  Ouy _4p 1

H &ay H (l+x .Q.y)2 @; 7 (l+x2 +y2)2¢2(x’y)9

d'u, au, A+3u(8u, 0w\ 8(A+2u) 4p°
/‘(axz asz P) (ax+@/) (l+x +y)z (l+ +y ),tp,(x,y).

gmdg  SoMopgtogBo otopsdgiae  Lygg@gmo asGlol  Fmbsbfm@mdal

256@mmgdsms  LobPgdobomgob  Bomgdpemos  YgbodsBobo  bbgosmdasbo
bgg8s

J / M
u), —2ul +ul,

-2 +ul” —u! v -v/
a, X + X f m +2 i

h
J Pidl J J+l J gl /
-V, U, —u v, —v,, -V + V
141 141 14 ] -
fu( - - h )+ a,—= * e + ./;,4 = _faﬂ’u’

v —2v! !

J 141 y)
a = L4 m 2"“;+V:|+f(:o| v'+u“h_ul)+

J o) Mo oy g Ja

-u) vV -v ul —u —u" +u wit-w 1

+f (] 4+ t |4 q, =2t (21} ‘ f / =_f1 ¢/
2 647249

( hz 3 h T 2)

p m 2w1+”'tl-l whl_zw{"'w//-l —a um_ul+v‘10l_v‘l _
h K : h h

H
=l = L
i=12,.,N-1, j=12,.,N-1.
babsbmgGm Johmdgdo mzgdnmos 938rgao Loboor
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'
i

u,, =0, u,, =0, u,=0, u, =0,
vy, =0, vy, =0, v,=0, v,y =0,
w,, =0, w,, =0, w,=0, w,, =0,

Jj=0L..,N, i=0l..,N.
domgdagmo (Egeg smpagddivgm as6@mmgdsms LolFgds hofg@ogmas
300980 gaddmegmo Loboo

1
Ailul-l + Alzut + Allultl + Bllvl-l + Bllvl + Bllvlol + Cllwl-l + Clzw: + CIJWMI = ;le ?

1
A2lul-l + An“: + Aﬂuhl + levl-l + levt + BDVMI + C2le-l + Czlwt + vahl =;D¢2 4
A)lul-l + A)Z“I + A!Julol + Bllvl-l + B:zvl + BJJVNI + Clel-l + Cszl + C))w:ol = D% ’

i=12,.,N-1
boes Fgdmmgdagmos Ygbodsdalo smbadgbgdo.

9oy 3oGopMonido gobbognamos s@sEsBMg30 Lyg@hgmo a>dlol
FmBobfmdmdol  36§mmgdobomgol  bolobmghm  sImasbob  Gogbgoma
33mblbs, Gm3o

4(x.7)=4,(x.y)=¢,(x.y)=1.
539070os Ygbodadolo bgresdomgdo.

RoBodgdnmds Goibgomds gJb3g@modgbdgdds (Bsem Fm@mob Fgby®
33m 3565307 osalGMgL sagdgmo Lbgomdesba ULJglol gggddaGmds.
domgdgmo  Gogbgomo s3mbobbbgdol Lobylly wsBsydsymeomgdgmos
> gmobbadgdmoas S3tmJLodsonl (3MmInmgdel MHogmab.



onago 1
sthopsdGmgise bgghgmo aohlgdol Fmbslfm@mdol as6@mmadsms
Loldgds, GmEs pomosanmgdol 39d@méo 3@ oGl
ea8mgopgdaeo Lobjol gomegobsdby

38 mog3n pobbogngmos sMoadRge Lyghnmo aombgda. HsFgmo-
mas oMaEsdfgae bgghumo asmlgdel Fmbobfmdmdol obgmemgdsms
béagmo  bobdgls.  domgdgmos  Fmbslfm@mdol  sMsgMmpgatmgsb
2o6dmmgdoms  bLobdgdol  bmpome  SImbsblbgdo.  dodggdo,  yome-
spaomgdol  ggddmdoeb  ymB3mbgbdgdo  ms>  Lsbobmghem  3ommdgde

Foh8mpagbogos jmdmgdlgte 3gmerpol dmmmim@aggmo gg6jzagdom,
fmEe 30639 dmzgmmdomo dogngda dmwdogos.

§1. doGomopo (3690900 > S>mboTgbgdo

e et 7

35@bos  mgm@asdo  360Tgbgmmgeb  Gmmb  MmsdsTmIL  jmméeo-

,

6gms  L3gaosma@o  Lobdgds, Gmdgmoa, bmlsmydomss @sgogdodig-
dgmo go@bol  Fgs S bgsdodmsb (6ob.d). 58 LobdgdsTo Q,-ob
6gdolidogdo M  Faddomol @spoql-gaddm@e R(x,x,,x;) asdmobsbgds
FoG3gmon [9]

R(x,,x,,x,)=r(x,,x,)+ x,n(x,,x,), (LL1)
bygsg r s n ggdmagde (x,x,)eS FahdomBo  Bgbododoboge
Fom8ma39696 Bgo S Dgresdotol Gopoyl-goddm@l ws dolo Em@dsmols
m6@L.  x, omboBbsgl  Gotiemdom Jsbdoaml M TydGomopst S
bgresdosdwy.

J390me  gggemasb, o B3ggessmygdoe 5@  0f6gds  >mbodbemmo
boFobssmdmgam, gogamolbdzdo @md momaby@o 0begligdo @gdaarmdgb
3603g6gmmmdgdlL  ghmowsE Lodsdpg, 38sbmsb y@y abrgJugdel dod>éam



oppobblgds  Bgxodgds, bmgmm  dg@dbgmo  obpgdbgde mgdgmmdgh
360936gmmdgdl ghoowsb m@sdwy.

o (LL1)-ob mcogy dbodgh gs3sFamdmgdm x, jmmegobsggdom
3°9m30496g00 ao9Lol EgGgsGoYm GmMmIPmadl [6), dogomgdo

R,=(a’-x8!)r,, R,=n, (112)

bos3 @, =rr, U3 S byrsdotol  Jgdtogagmo  §gbbdmGal
JMgoHosb@amo  3m33mbgbdgdes, bmme b, b7 Loddygwoel Ggbbm@ol
JM35606F gmo > Yghggmo gm33mbgbGgdos Bgbsdadalsp. sdsbmsh

b,=-rn,.

o 6ob.1

(1.12) 39J&magdo B9 S Dbgrs30hmst bmdsgnygdorn ©sjsgdomgdamm
LobHgdsdo  oaghgh  dobolL.  Logdob  JgdMognmo  Ggbbmmol
dM35M056¢gm 3m33mbgbGgdlL 53 Jgdmbgggsdo sjgm Loby:

2,=R,R,=a,~xb,+(x*fb,_b!,
£:=8»=0, g,=1,
bogdob 8g@Moggmo §g6bm@ol @obikhodabsbGo asBmobisbgds Bgdpgan
Beddgerom:
J2 =RR,R, =ali-28x" + k(x'}'), 13)
bypsg a=a,a,-al>0 g0 S byesdedol dgdGoggmo Ggbdbmeol



olgModobob@os, H @s K gbodsdobope Bge S bgpsdetol Lodgommm
w5 3o9bol LodMyrggdes. olobo 3d8molsbgdnsh Gm@Igergdom

H=(h+k)=280,  K=kk, =88 -5}, 114)
bosg  kL,k, Fg0 S Bgpododel  bm@dogendo  Loddymggdos. (113)

goadgms (L14)-ob pomgsmabfobgdom HsoFghgds Bglregabsodspss
Jg =Va(l-k%*)1-k,x*), (L15)

3:0. Jg Vgpotiegds Foddmopagbl 0bjs@masb@l.
a

09 S byrsdendy Logmmmrebsgm Fodgdse sgomgdm  bod@gmal
Focgdl, 35906 (1.12) gm@dgmgdo Boowmgdgh Labgl [8]

R,=(1-k,x)r,, R,=n, r,=ai: .

(L16)

(6] @ obmydbom V890> oM brgds).
r, 5, b 39Jomagdo J36osh x,,x, Logmm@pobsdm LobGgdol dsbobl
S Bgrsdodby. Fokomo gmgdgbdol  ggomdsde  S-bg  aodmobobgds

U9909a650M50:
ds’ =dr’ = a,dx"dx’ . €17
U0 S byadotol ghoggmmgsb bm@dsml go ol boby:
r xr,
n=——-:=, .1.8
N (118)

Ygaeomadgemo Lsdobobm 3gJdmagde S bgmsdnmdy gebolbsbmgtg-
056 Bgdrpgan FmEGIgmgdom:

= nxr,
W
b 39dBMGId0 53dsymnomgdgb Jo@mdgdl:

l, @ =8,
r'r,=0, = oG @=p
0, émgs a=p,



2Jg056 3>3m3obatigmdl, Mm3d
r,=a,r’, r’=a%r, (1.19)
bosg  a¥=a*=rr’  (Fo@dmompgbgb  BgdMoggmo  Hgbbmdol
Jm68GozoM06gm  JmI3mBg6HRL. SBsbmsb a, s a¥  Logowygde
539symgomgdgb Hmmmdgdl:
a*a,, =8;.

Loghgol  Ygamemgdagmo  Lodsbobem  ggddmeégde  gdrgaboodor

359m0bobgdosb:

R’ =:tR’XR’ Rz=iR,xRI R* ==:tR,xR,

, , . (1.110)
Tz Ve e

335b0sb gl 56 dobgl  60Tsbo 0dolms dobgregom somgds, o9

HomGs MM0gbdomgdgme LogmmArobsdm LobGgds, go. ojgb oy so
JUmOEobsdms  LobHgdsb  Tgbsdsdobo  Jotixggbs o6 Bodzbgbs
mAogbdogos. Gm@> R R,R, ws R,RL,R' Ladggemgdl  gRobsodo
mA0g6dos oJgem, 3>B0b sppemoa >t Gmenmdsl: RR* =45!.

5Jaresh BobL, @m8 Ygpgmemgdgmoe Lsdsbobm ggjom@gde R',R:,R’
Lo oM >M0shk JmB3mobsdygmada. sdskmsb R'R* =g* s
_ag +x,(b; —2Hay;)

Rey, =228 — ) 1
S T 2Hy, + K @L1h
a2 +x,(b; —2Ha?)
R* =(R°r,)r’ +(R*n)n = 22—\ 21ps 112
(Ree,)r* +(Ren)n 1-2Hr, + Kx® a112)
boddyeol Fomgddo aggdbgds:
rﬂ
R = : 113
1-k,x, @113)

(o @ obpyJloo Fgxsdgds o6 bpgds).
dgmeg dodomop jgo@sdgme Bmmdsl bgwsdoddy ojgb boby:
kds® =b,dx"dx". (L.L14)
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Gmamig  3bmdogmos, T @spogb-gaddmeel  Igméy  Goyob
Fo@0mgdgmegde x,x,  Jomerobsdgdon  Fomdmowpgbgbh  aopLob
£IH03o30PR BrHAgmYL [8]

o, &
r”—‘a?—‘w—é‘—=rdur +b l':,r“ +b¢ll. (1.1.15)
bygog [,y 0 [ Jhobdmggmol I s II agodol boddmmmgdos
Ybododoboge.

boddgrol  Hgbbdmdol JmbG@sgetasbdyme  jmI3mbgbHgde 4o

Ug9gabootow a3dmabobgdosk:

b* =a"b,,. (1.116)

21



§2. séo@aB@gie Lgghgmo aohlgdo

Fobs3mgdomy 65F%mBTo pobbogngmos V90 S bypododol (x,=0)
J08st Lodgg@mogaeo 2k Lobjob (A Lobmpopmm B> § bymsdodob
Faddomob  Logdsdobse pmqage  Igdmbobmghigmo  gabjcoss) Q,
3oMbgdo. 2h a>3omgdon d3oMgs obol Lbgs bm3gdmsb Ygrs@gdon.

s3G5 3>MLgdl o697 ULoljol Bodsdm Ggosmgdogo 3gmBgH@onl
3Jmbg  3oMLgdL  PFmregdgh ULoByobbmBommgdosh Mgy Lbgymgdl,
Hmdgmansngobsz sanmo 53l aTggdslh [9]

al -xb?za’, -h(x,x,)<x, <h(x,x,), (a,f=12),
bopai a? o b7 Fomdmappagbgb 3gdtoggmo o Loddgpab §abbmael
Ygognmoe  bobol  gm33mbg6@adl aodbol Fa0 S bgrsdotol  (x, =0)
30ds6m, x, gmedgabsdos boljob doBskm, 2h—padlol Loljgs, x,, x,
Ao bgwadndal  goglob Is@sdgdmgdos.

2353093 3oMLgdlL 569 LobJol Bodsdor (3g5agdago 33m3gH Mool
3Jmby 30@ALgdL 9FmEgdgh o@mlamo Godol bodas6bmdomgdesh Mgse
bbgmgdl, Gmdgmasagobss spaomo ojgb oBggdob:

B_ BB s
a, —x,bl #a., |x,b]

<1, =h(x,x,)sSx Sh(x,x,), (a,f=12).
P Gopogbosbo Legghmlb ao6fmmgdsl (3gbGMHom  jmm@gabsdms
bamaggdn oggl boby ([9), 33.54-61)
r=pn, a12.1)
bypsg n bgg@mb aohgm dodsBmgmo ghmgammgsbe bm@dsmos. 09
(2.) gmmmdob gy bodgh gogeFomdmpo x,.x, jomGRIESHRN

dogomgdm
r,=pn, =—pblr, =—pbr’,
baogabag
a, =—pb,, a =—pbl, k=k=-+, H=-1 gL 122)
p P p
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Fod8mgoanbmn r ggddmao Jgdpgao Lobom
r(8,9) = plsinf(cos pe, +sinpe, )+ cosfe,], 123)
boog 6 o @ FoMdmoppgbgh agma@ogogm JmmeEabsdgdl byghemby.
g0mgo@mo ombodghs $=x, @=x,.

Bgesdntol  JgPGoggmo  FGgbbdmaol jm s  gmbHHogetosbGygm
badsbobm  3gJHmMgdl  bgghnm  jmmAEobsdgddo  Bglsdsdobog  ojjm
9380930 Loby:

a,=p, a, = p’sin’x,, a, =0,

= — = — au:O

a, p a, psinix’
~ booobsg bgrsdemol wobihodobsbGologol gmgdgmmdn
| a=a,a,—-(a,) = p'sin’x,. (124)
n 6m@Adsgro, Loghzol 6gdolidogtio FaM@Gomrob (LL1) @spogb-ggddmeo
> dobo  ymgotdasbhygmo  FodBmgdmmmgdo g0  Bgdwgao  Lobom
hi>0f 9@ gdasb:

nxr, . 2 .2
72 =sinx, (cosx e, +sinx e,)+ cosx,e,
a

R=r+x,n=(l+ﬁ)r=(p+x,)n,
P

P
boghgob  3g@toggmo  §g6bmmol,  jmBBGsgeGasbdgmo  Ladsbabm

R, = (1+ﬁJr,, R, =n. (12.5)

33J9m630ls > Loghgol ©olg@adnbsbGobogol Fglsdsdolsre dogomgdor:
&on =(l + ﬁ)aﬂ s (1.2.6)
p

(@- o0 Bgxsdgds >4 bpgds a=12).

£:=8,=8:=8,=0, g,=1
g% =R°R’. 1.2.7)
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RP°=—F_, R’=n (1.2.8)

1+2
4

2
Jg =(l+ﬁ] Va.
4
a%bgobogmmo r Gopaql-ggddmanl Bgmég @opol FoMmdmgdamgdn
x,%, JOmGEobsdgdom:

n, =-pn,

r, =r, =—pcosx,(sinx, e, —cosx, e, ),

r, =—-psinx'(cosx, e, +sinx,e,),
oo LoTgomgdon  boddywol  Ggbbmeol  gm, JmgsMosbHgmre @
hggmoe  3mI3mbgbGgde gdrgabootsp 35dmobabgdask:

b,=nr,=-p, b,=-psin’x,

b,=b, =b"=b"=b' =b, =0,

1 1 1

B" =T b? == ’
p p’ sinx,
1

bl =b}=——.

dnéggm > 3gmM@Y doMomsE JgoMmedDm BMAIZPRL Lggdgmo go@lol
g0 § bgpododby ofgm Vgdrgae Loby:

ds' = all(dxl )1 + an(dxz)z =p’ [(dxl)z +sin’x, (dxz)zl'

k,ds? =b_dx"dx® =—pl(ds,}! +sin® x,(dx, ],

bao k, Bgrpsdodol bm@dsmey@o bodGnmgs, k,=—l.
P
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§3. stopsdtgao byghamo 3e@lgdol Fmbstfm@mdol
2%6fmmgdoms Lgmo Lobdgds

35mdomos, Gm3 @A emdel  LsdysbbmBnmgdaste  mgm@oal
FmboLfmdmdal 2o6@mmgdals s 3940L 3obmbl bgdabdegd GgeTomgm
JnmAgebsGos LobdgdsBo oJ3b gdgao Labgy [9]
L 9Jeo
Jg &

o' = A(R'0,u)R’ + #[(R'3,u)R* + (R'R*)p,u],

+9=0,

bowsz  ulx,x,,%) powsspaomgdol  ggddm@os, g=det(g,) UogHiob
3dGognmo ggoGodamoe gm®dol ©obyMmodnbobdns, ¢ — [ bm@3sgols
3Jmby  @otby  dmfdgmo o dsdgob  ymbG@sgaBosbGgme
“dopgbgangdos”, R' 3mb@@sgsdosbamo  Ladsbobm  ggdHm@gdes,
o(x,x,,x,) 256783 Imggmmdono domss, 4 o u# msdgh dmoBoggdes,
' =x, bog@hzob Fghdomol IGgETodgmo jmmeabsggdoos.

9356oLgbgamo  ob@mmgdoms LobBgds ULyghgm  jmmeebs®gddo
993w gaboodom hoofg@gds:

2 2
. aJE(1+ﬁ) c* a(1+—’) ¢ )
p P x
+ +H1+=2 o= .
a axa &3 ( p) (P 0, (1.3 l)
A
o’ =4 r'o, +nd,u L (r"a,u)r: (raa’:)" ("a"' )ar‘,l ,
1+=2 1+=2 X 1+=2 X
p P (H p) P (H )
( A
Ya 14
o =a| 22 nd,u [n+ (b, +(nd,u)n+3,u
1+ f—’- 1+ ﬁ
\ P J P




aobgobommmer  Ygdgae  L3g@osmgco  Yglmbgggs. godgoo,
3oy gdel  33ddmo u(x,,x,,x,) 5% ostol Esdmyogdgemo 3§
bobJob x, gmeoéEobsGdy, g.0. u(x,,x,,x,)=u(x,,x,). 85306 3Igg0b gobmbo
doopgdl Labgl
1

a

{/1 (r’a,u)r" + ,u[(r"a,u)r’ + a‘u]},

¢ = ;
=
p
¢ =—L {A(r'a,u)n+p(n6,u)r"}.
1+2
P

Bgdmgopma s>ebodgbgdo

2
T (x',x*)= (l + %) o (x',x*,x*),
3

T:(x',xz){1+%)as(xl,xz,x=).

339 dgom, Gmd

F(x',xz)=(H%)’q,(x-,xz,xs).

bgdmn Bm3gdnmo >mbaBgbgdol pomgomobfabgdem  (13.1) obGmemg-
dobamgols 396905

a(u-"—’
1 &a ‘. p
Ja &° o’

boogsbag  @obols V.T’::}_—ag;r BO@dgmol msboblore  ogomgde
a

F
+[l+—’) ¢=0,
p

338093 MAg36mBamgdash gabBMmgdsl Lgghgmo go@bobsngol [58]

VT + 1T +F =0,
P

T°(x'5)= ll(r'aru)r'J+ ,ul(r"aru)r’ +o%u)

1 ;




T(x',x})= A(r'a,u)n + ,ulna},u] r.
booi V, ool jmgs@mosb@gme Fo@mdmgdgmo o@bol Fgs bowododby.
Fobolfmdmdol  gobGmmgdsli dodgol @gbbmdol  3mA3mbgbdgoddo
>Jab Loby
V.T* - b'T% + L7% 4 F* =,
P
1

vV, 1% -b,T" +—=T* +F’ =0,
P
bogs
a l a l
b, T% =815 = - T -;(T,' +T2),
% =T’ = Al (r’ayu)a""J+ u[(r°8®u)+ rPo°u]
T =1 =T'n=pno’u] (6" =a”s,)
T =Tn= A(r’aru).
935653690 Brgrmdgdosb dogomgdm  Fgdwgy  MAo6bmIoangdash
3bdmmgdsms LobFgdel shspsdrgae bgg@gmo ao@bgdobsmgol dsdgol
B36Bment 3m33mbybHgdda
v,1% + 277 L pP o,
’1’ (132)
v, ¥ +—(T” —T“)+ F’=o,
P a

l’°§’°(3

T = 1(0 + —z—u, )a"" + ;I(V"u’ +VPu® + -z-a"’u, )
p p
TP =73 =;{V’u, - lul),
P

™= 2{9+-—2—u,),
p
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T = 22(0 + 3u,] + 2;{v,u" + zu,) =2(1+ p)(a + —2—u,),
p p p
Vi =d°w’ =a" B, 8=V
o 7goboligbgm Gmmmdgdl Rogbgsdm (1.3.2)-Fo dogomgdm Bgdmgy
mh56bmdomgdast gobmmgdsms LobHrdel gsmsspaomgdal ggjdmeol
JMmB3mbgb®gd 3o
AVP8+ p(V VU +V VPu )+ A8+ Mg, _ 2—‘,‘u‘ +F? =0,
p p
A+3p, 2A+2u)
- 8- .

A u,+F’=0.

250boms mgm@ool 356Gmangdgdo hogfgdime mddmglgce Loboo.
sdobsmgel  Logodims  Fgmgommm 3§, 0dmIgHeogm  jmedrebsGos
Lobdgds. 58 Bgdmbgggodo gotibol Vo S bgwadomdy sGLgdMdL abgmo
JMmAEbsGns Lobdgds, @mdmobngolsz 30Mggm jaop@odum Rm®EsL
5Jab IgBrgao Loby:

2

2 _ 2 2 __4p_
ds* = A(x,,x, (@) +(dx,) ), A>0, A_(1+zz)"

sbbosb a,=a,=A, Lsgsg A oéob x,x, @gmomgdob ggbjzos.
05m3gfBogm smmerobsdgdor bgghmby smgdamos:

g g
X, =tg3cos¢), x, =thcos¢.

3Bmgopmo  jm33mglghe @gmome z=x, +ix, =rei¢, r=tg§. 5ok
39m3abaty JoMggmo JgoRGodmo gm@ds Vgdmgabsntape Rsofgmgds ,

4 2 4 2
ds? =(1-'-—x2p;x—1)1[(dx,’)+ (m;)]:ﬁme: Adzd.
1 2

356Lmo miy3bbmBogmgdosh Fhgeg asbdmmgdoms Lemm LobGgdsb
0bm3ghtogm jmmeRebadgdda sJ3b Fglrgae ¢mmadlm@e Laoby [54]:
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3)  (mbsbfmdmdal abﬁﬁm;mababo dbbaob $96dmcal jm33mbgbdgddo

la('r —T, +2T, )+ TS += T+F =0,
Aoz P
1(oT, 8T\ 1 433
- ‘+—’)+—(T,’—T:)+F,=0.
oz &) p
3) 3pg0L gobmbo
( ou*
T, -T, +2iT, = 4/‘/\;,
T =2(}L+,u)(0+—2-u,],
p 1.3.9)

<

"(‘” “] prEamk

)

0=Vu"=l(au‘ aﬁ‘)’
¢ A\oz o

F =F+iF,, u =u+iu, u' =u'+iu’.
+ 1 2 + 1 2,

bogag

3 Fobslfmemdol a36@mmgdgdo  gomssmyomgdol  ggj®maab
dm33mbgb®gddo
4;‘__( ou )+2(“ BLLA 4A+2u)0u, 2,
Adz\ & & P & p
A+3p, 2(2 +12p)u’ ~o
P p

135)

WVu, -

bagog Vi = maJmabol m3ghodmmos Lggemb bgpsdomby.

625
(I135) 3obdmmgdoms bobdgdol bmaoro 5dmbsblbo Fomdmamyebgds
drgan Jmd3mgdbmdo boboo [58)

. =2p[a_,,_ z _a(z)-w(z)],

&
u, = 2(z, [¢( )+2(2)},

136)
) 4(,1 2
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boo @(z) > wlz) skosk z (gaeol ImmmBmaggme g963c0gd0,
by 2(z,2)  skol  Bgdpga0 V’x+% x2=0 3gHa3>mImboygmo

3obHmmgdol  53mblbs, MAmIgmoc f(z) Jmmedndggmo  gu6jceeb
baBgomgdon Igdmgabootsre asdmababgds [7]

#2.2)= 1)+ )22 0t - 22 7. 37

1+Z§o 1+Zfo

©) Lobdbmg@m 3oGmdgdo dodgol Ggbbmeol 3m33mbgbEgddon

—\2
. 1]... dz
Ty +iTy, = Eln _(Tn -T, +2’T|z)[';d;] :|’

dz
nh) = _Im(To z)’

bogog I > 8 oMok Lbyyemol aggdimom  bgrsdoddy smgdgmo

(1.3.8)

@503y Fodob Gobygbioomygdo bm@dogno o 3bgdo Tgbodsdobog, n
Lggdmb aotg bm@dsgros n=1Ixs. T, @b /I 6m@dsmash Fodmaby
dmddgme  dodgol  ggddmdo, Ty, T, T, Foddmowagbgb  T,y—ol
29330 g3L 1,51 39ddmAgddg BgbodaBabsg. 53>Lmsb

Ty =Tuyl + Ty + T =Tl =(T%r, + T},

bogag
I =lr,

Ty =Tyl =T"L,
Ty =Tys =T%Ls,.. !
T(lﬂ) = T(l)" = Twla

D Lobobmgdm 306Hmdgd0 aorsspyemgdol ggd@mmal 3m33mbgbdgdde
gy + iy, =iu, % , 139)

l’éme Uy 05 U, Jgbsdsdobow 5606 I > s bmMBsmosh Gotinby
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ImdBgreo porosepomgdol ggjdm@gde

=u° 3=
u=u'r,+un=u,l+u,s+u,n.

bonpabo o8mAabsdgmal

dodgols ©

Jm3b0bo30980 z

,

A

Ty +iTyy =

T =—Im

—

Ty - Ty +2iT, = 3/1P[f "(z
_ (,,,—(zj N
2L o)+ 9(2))

a

T =

+

3Oy gdal
bado

uy=ul=u"l_,

— a
u,=us=u’s,,

u, = un.

Gaaroeb
baBgomgdon gdmgabootise  asdmababgdosk:

z (=
GalP @

_HA+u

pl+2
A

—L T,
24+ p)

2A+2

_ |:1/1.+3/l—(—) _—(274_2
+ 2z

2 /‘L+2

£(olz

Uy +Hiu, =iu, —= 2p1[

7

2z2m)],

Lslobemghm JoMmmdgdl dsdggdobs s oasepaomgdol ggidmaal

39J&mGal
dmammdmGggamo

+0(2)- 4ﬂp[—(—)-é(¢' z)+

m+

A+3u

=9

dz

ds

{”[2(1 2

-5
-4

o
&z

1+

J.

dM33mgdLydo
9633000

zzz EG)) B

(13.10)

4m33mbg6H 330 bodo ImmmAm@ggmo gubjiool Lsdgemgdon Bgdmgao
bobom Bongﬁg’booB:

(1.3.11)

)77 _(7 2‘(7] } a3

3l

o2

(1313)




§4. >t>ps3Mgi30 Lpghgmo 30@bgdol FobsbfmGmdal
5633603 3oMM356 36Gmmgdsms LoliBglol bmpswe 53mboblibgdo

256g0bogmmmo  FebsLfmGmdol  s@oghmygemmgsh  dbdmmgdsms
(135) Lobdgds. gndmgmm obo bempswo 53mbsblbgdn. pgodah

4 l%(/@“ J+2(,1+ L 4(’1“'2")@-%14 +F, =0,

oz 74 p &z 135)
WV _2.+3,ug_2(/1+2;t)u +F, =0,
3 P pz 3 A}
boeo(3
2
z=x+liy, A=(1—i%z_-5,—, u‘=%u‘, F, =F +iF,
bognem
4 & o &
Vi=———= 4.1
A 0z0Z A(&x’ ax,’) a4h

madmaliol m3g@sdmmos bygghmdg, F — astgBy Imagmmdono  dogoobs
Jm83mbgbGgdos.

3°003J86sm  (135) bLobgdol Sodggmo o6dmmagdol Jodggemo
Vaa®o

1
Ox% | 108[ou, 104 ] 1 9[du, BlnA ]=

13
re| & | Azl Al Aele &

1 afau.J_la’lnAu 1 3lnA Bu, 6(1611)_'_
AE\dx) A& * A & & oZ\A
+ 1 OlnA Ou, la’lnA 1 3lnA du,
N% oz Nowe * N & o
V3d6sbgbgm  aodmbobymgdsBo  gogomgsmolfobmm A-b 360Tgbgmmds.
333690+

18, ou a(lau,) 20( z ) a(lau.) 1
—— A =— + U, =—| ——=|+—u,.
A\ &) @A) AazU+zz Z\Aaz) 2p°
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dopgdgmmo  3ddmlobgmgdol boBgomgdon  (133) 3°6@megdsms
bob@gBob SoGggmo AobHmemgds 3909365065 o8mobsbyds:

6(1614)_,_2('“_ )ae 4(2.;2;1)6u,+p —o.

auZ
N

boooboi 333dbgds:
4#71\-%-}-2(1'{'#)0*'1(&#—)“,'}' IF:ﬁ: Aq)(Z), (1.4.2)
P

bopo 4 6gdolidogdo 6s3mgommo dgedogos, bogme @ go z (3300l

Jngemdmbggmo gbjaoss.
o4 (142) 3360mmgdsl 337359300 osgol Yggmmgdge Goemdsb
dogomadon

4+ 2,11)94-8—(4-;—2/—‘2143 + I(F.ﬁ + l?ldz)= A(¢(z)+$(;)).

74565b36gemo f)m;mmbn;goﬁ 8 Brgabontoe 3o6obobmgMgds:

2

O=-Zu+ __1__[4lp(e)+9)- (F.dz + F )] (143)

4(/1 a(A+2p)
6-b Gomab'ggno 3609g6gmmmds  Fogbgam  (13.5) Lobdgdelb dgmeg
268 mmgdsTo. (ol Bgrgasesa agiacto:

2 1 243 = 1
Vi 4 Lot = T Aole) )~ [+ =0

(141) Bmmmdol yomgsmmobfobgdoor gobobbgmo 3o0mbsbrmgds
939730 Lsboo Rsofghgde:

au: 2 P /1-0-3;1
A -
oz (+z) | AuA+2u(l+ -)’[ (o) + o)

-~ [(F+ Fa) -2

1
' _F.
p(+zz)

bsogesbaz u, Vgdrgabootiore asdmabobgds

= 2(2,7)+ 2232 4(o(2) + 92)) - j(F,az+1?,dz)]-%F, . (144)

8ui+2u
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B3  Ompmeg  byino >@g60Tbgom, 2(z,2)  FomBmoppgbl
V’z+£,— 7=0 ao6mmgdol 5dmBsbLEL s 8oL >d3b babg [9]
P

2
5)= L A0% @45)

beogoe Re%i‘-:O, V’F, =0.
143) > (144) dmmedgdol dogmon (142)-psb spgomsr dogomgdm

kB 0 2)e Mol ) 1 4 F )25 [ = 4000

5Jgr056 3>3mB0bsmgmdl, Gmd

ou 1 1 1 (= 1
%M. AL g+ — 40G)- — [F.dz ——0F, |.
[pz 4y e 4;1‘[ * 2pp ’]

oz
domgd e Bmmmdsdo fsglgom (I.4.5) 359mbobygmgds

u, . 'y
& =25 5- /11+ [A_D JFdz 205

A 39wdago Yggstihomn obamSooﬁo;g, “md

s
P

>8kogom, 33a]6gds

ou, _, [32 ! a‘)] L _),[dez+2pF]

% Plaz (+2)
3Jarsb go u, Vgdgaboodsr podmabsbgds:

3

Pl [m
‘ ]+ U '[(1+z2)’ [[F.de + 208 ). (146)

u = 2p[% -

853bogsdg, (135) pobdmmgdoms Lobdgdol bmpde 3mboblbl ojgb
(144), (146) Loby.

godgom,  a>thgBy  dmggmmmdoma  domgdo  pablabmgdgmos
Idgaboodop
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F,=const=P,, P, =R +iP,
F,=const=F,

95306 3obBmmgdsms (13.5) Lobdgds doopgdl Lobgl:

18(,0u 06 4(,1+2;4)au 2u
ap—2| A% |+2(2 _ZKEy +p, =0,
”Aaz(a](+) 5 ap"”
WNV'u, - At3ug_ (;sz#)u, +p,=0.
p p
(143) §mmmdogsb -mgol 339d6gd>
2
g=-= --(Pz+P A,
2y, 4 Bl )5+ PA)| @47
bogme (14.4), (14.6) >0mbablibgde Bgdregan

In(i+22) z ]

1
= —
I(l+z‘)’“z E[ z 1+22

Hmmmdob Ladgomgdon Fom3morpa0bgdash Tgdwgao gmEGIgmgdon [43)

N A+3 I :
" =z(z,z)+m[¢(z)+a(z‘)-§(az +B2)|-£o8 a49)

a5 2570-75]
(149)

2
+£:[ln(lfzz)_ _]E+£;_J_ z_p,
HZ z 1+2Z g 1+2zZ
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§5. dsdggdol, aomosmaomgdol g9ddmol Jmd3mbgbGgdals o
bobabmgho Jodmdgdol Fomdmmpygbgdo jma3emgiLydo

3gemoeol Jmmmdmégymo gg6dGogdon

250mgbobmm dodggdn, popssmanmgdol ggjdmeob jm33mbybdado s>

bobobmgAm  Jodmdgde jmB3mglLaMme  3gmerol  dmmemdmmggmo
#96Jogdom, GmEs 306337 Imagmmdome dogmgdn dedagos.

(1.3.4) aobdmmgdoms Lobgdol Jodggare asbGmengdawsh 33976gds:

2z ou
T, =T, +2iT, =4yl —u, +—|.
n 2 12 #[l"‘zi + af]

049 dmagdnm  GmmedsBo dbgegammdsdo dogopgder u,-ob (149)
3°8mlobymmgdsl, gagodmos ogfatimo

[ 1+zz ] EZ (1 _),5(_)
1 [z(Z+zz) 1n(1+zz)]1;,+'u(l:2 p},

1 20+ 2z2)| 201+ 2) z 2z) "’

T, - T, +2iT, = sﬂp{l iz

3ohggbmm, eI boab(‘)mgmoosoo V900930 Hmemds:

22 a,‘t’ az ?T(;)

1+2z &2 &2
BAnm, (1.3.13)-Q.>G 63"{]3]’

LT gy O T T+ 2 17,

_“_(_)_—)'If()dt'*'( _)z_(-) 22__(—)"
4z 27
ey T O

SAagsp, dogomgdor:
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T,-T, +2n‘.,—8up{ . et _O] [v @+
1 2(2+ 22) n(1+zf) = p Z
=2 p+L2__Z _pl
+1+zzm] ’(1+zz)[2(1+zz) z Cop ()
(134) ULobEglol sbadhgbo ao6@mmgdgdo  (14.7), (148), (149)
gmAdgmgdob  aomgsmobfobgdem ymddmgdlgdo (3gmsrel dmgmemdme-

1s.1)

gamo g96J30g30b LaBysmgdon gdpgabontdop hoofamgdesh:

A Irps, 5
e o ﬁ{% lote)+ PN 212+ Rz]}, s2)
3 __1. 54+ P
T = 2(“#){ lo(z)+ o2)] 2[P.z+P.z]}, (153)
1A+3u 2z p/1+3,u
=T s zm] =L
_E[ln(l+zi)_ z :| 2 .
zZl z 1+22] " 1+zz v

(136), (13.7) bLobobmgthm 30AHMdgAL dodggdols s poposy0Egdol
30ddmMol jm33mbgbgdTo Bgbsdsdobam ojgm Fgdrgao Loby:

Tuy+iTyy = Aty {ﬂ[¢ +5(_)]——[PZ+P2]}

2(A+2u)
_4,,,,{ __[7')+___(‘)] [ e z]+ (155)
p 1 [z2+2z) ln(l+zz)] ; . _)z J}(dz

p2(+z) 20+ 2)  z
12+3u p/l+3;t

T.,=-Im o'z )
() {[2,1+2 ] 4;L+2,u a56)

_£_[ln(1+zz)_ z_:lﬁ’_zp, z P,}E,

z z 1+2Z 1+22 ") ds
u(,)+m()—x{2p|: ]

(15.7)

2 —
+p__|:ln(l+zz)_ z_]ﬁ+2p z p &
Uz z 1+2Z H1+2z " |ds
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3°6g0bognmm bgdmen gBmmgdgmo Bgdmgan Gmmmdgde:

T«(x',x=)=(1+%]'o«(x-,xw)

T’(x',x’):( 1+ % Jo’(x',x’,x’),

2
F(x',x’): (1 + %) q»(x',x’,x’).

oo LoBgomgdon aodmgbobmm dedgel gmgsGosbGamoe jm33mbg6dgdo.
3bmdognod, @m3
T, =AT".
33 Gogmdogesb bgdmm Bmaglnmoe spbodgbgdael dogmon dngomgdm

2 2
A(l-ﬂ-ﬁ) c° =A(l+ﬁ) g%c,.
p p
(12s5), (@.2.7), (12.8) @Goamdgdol  0obobdop  73obsL bgemo
3%3mbobrmgds Ygdgaboodoe asMEs0dabgds:

2
T, = A(l +ﬁ) R°R’c,=Aa"s,.
p
bogom

af —_—, = 5# A
a a a, =05,
Smmmdgdob gomgomobfobgdom dogomgdon

T, = Aica =0,.

30y, 335J3b
T.(x,x)=0,(x',x*,%).
3%6gobommor dsdgol Ggbbmaol jmgstosbGymo 3m33mbybdgdo
T,=T,r,=0,r,.

36m3ogmos, HMI
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o,=6R,.
5Jor006 @3dm3rabomy (12.5) Gmemrmdol domom wo3FMo

O =(1+%]c, -r,=(1+%)T,‘.

239056 353mIobodgmdl, @ma

ao6gobogmmm dodgol Ggbbmeol goboggtio 3m33mbgbdgde T,

1 1
Izn) =XT;| =XA7:I =T;la

1 1
Tn) =XTzz =XAT12 =T;,.

1

1
Ty =X7;1 =XAT;2 =T’

boopabs eagfgto
Tp = ATt

36mdognos, GmA
Oy =—2.
(as) s
(12.6) memdol mebobloe Bogomgdo:
)

a(d)=x—1‘
l+—’) r,-r
( p g

93565b3bgmo Gmmmdgdonsb (I2.5) domomn Bgagodaos Eogfa@mn
O Ty _1 Al _ T

Otap) = -
(1 + ﬁ) a, (1 + ﬁ) A
P p

boomsbag 308m3pabamgmdls

1
AppB A5 5%
P P
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X
T = Ll + ;SJO'W) ,
| - 6m@dmost @ohindy dm8grmoe  dsdgols 30J0mG0  3oBmabobgds

99090 BOGIPEon
oy=cl, +o’l, (,=1'r,1 =1-n).

3065056 Ixs=n 330Hmd 1-n=0. 5Jgs6 3>8mdrabomy sgfaho
6,=0"l,= (e®r,+ o=n)l, =yl + 0, S+ 0N,
booesba 33336902

o= O""Ial‘ =0y, Ow = a‘“'Iﬂs, =65 (1.5.8)
a(h)=aa’la=c(l)‘n’ (Ip=l'l'p Sp =s-r|)

230, (12.5)-0b 03boblog

T,
o,=0°l, =0"(I'R,)= (1+ )o (@ r)- r¢)=._")x—
ot 3 1+4=2
" p p
bages(z
'r(l) =Ta(l.ra) *
3Jor0s6 3>3m3abadgmdl, Gemd
1 1 1
0(,) 1= T(l) l 6(,) 8= T(,) s, 0'(,) ‘n= P T(I) ‘n,.
1+ 1+2 1+=2
p p p
(15.8) gmmmdgdolb dogmomn bsdmgmme 9ogomgdon:
1 1 1
Ou = Ty Ow=""7% Twr Owm= Ty - (1.5.9)
1+2 1+2 1+
p p p
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nogo 1
Bmaog@moe Lbobsbpghm 28m3sbs Stepsdhgae
bgghgmo aodlbgdobsmgols

Gmame 36mdogmos EAYISEMEL mgm@oes dmoiagh  s3m(306950L

BoHNOM ool g b 356l gmEgdgmo 3GoJGognemo

moMgdamgds  oJgl. dobo  Bobsbos opgumgdor  p@ggee  bbynmdo
3°63bobOgAMM obogsbo dogngdo (r05do37mmdgda) [

PooEpnmgdgdo, GmImgdo  IsbBo  aakg dogmgdob  JAgmgdom
F5(3m0J3bgd00b. bbggmol 098MA30M gdgmo ©>  feadsdgmo
dpamdsdgmdol  sbogmobobamgol  FomdsGgdom asBmoygbgdost Ygdrgae
ngmGogde:  gmBdmgJlinco  @geromob  gabjosms,  0bdgatommad
3bGmmgdsms, gghogh o0bGgatomad otrsddboms s Lhgs.

39 oogdo 3o6bognymas 35Abgmo G030l bygghgmo
bbggangdobomgol sdmsboms gmolo, GmEs pomdsEaomgdob ggjdmeo
u 56 5ol sdmgopgdgmo g.§. Loljel x, jmmeérebsdby. sdmzsbgdob
3dmboblbgmor  358mygbgdgmos  gmB3mgJlado @gmomoel  gubjcosms
0gmGoob 2350,  doMomspo  Lobsbmgtm  >8mEsbgde  woggsbomos
nmednGggm  gabjgosms  bobabmghm  sdm3ebgRby.  gg@dme,
3mblbbomos doGomspe s Tghgama Lobsbmghm >8misbgde bgg@amo
19239680 M@l Jmby sGEEBMYGO oMlgdobsmgol. TglsdsBobasw
336LsbEmgdamos Lbgnmol wsdsdgm-pgnm@domgdame dpamBsdgmds.
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§1. dodomso  Lalabmgdm s8mEebs, MmEs oMgdy
Io@ymmdono dsgmgdo 39rdogos

28mgblbom  Fgdmgae  Lobobmghim sdmisbs. godmgme  Lgghgaere
0ol ©EIgmMG3oGgdgmo  dpamdstgmds, Mmdmol  Bge  bgpsdea

Pobgaze byghame Loadgbdb I=45, [43)

psin 3,

6ob. 2

P Gopogbosbo  Lggaml  bypsdodby  gobomsgm  Liggdhgm
b33996@0L, Ge3mol F@gFodol Gomonglbes psind,. gndgsm, 58 Fhgfomby
dm3g9gmos gomsspaomgdol ggddmel 3m33mbgbdade Fgdrgaboomap:

(4 +i“(:))a.,. = 2(4, +iB,)e™,
(uJ )J-’. = gMnem"
bsps3 4, =4,B,=B,, M =M,

ab 03m3obs  onggobgds Fgdmgy bLobobmgdm  sBmzsboby: 9bws

bglobmghmn  podbol  FadGomgdob  porssmpamgdol  gg)@meab

4M33m6g6@ 30, Bms FgbAgmgdgmes bgimo dm3gdgmo Jothmdgdo.
(I57) o (14.8) Gmemmdgdol dogrom dgagademas wogfgdmo:
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.

(i + it),.o, = i{zp[a—z - _ﬁ(z) (//(z)] [M

Z 1+ b4
-1 id _]l_>,+2'0]l Z_ ’}Es_— Z(A +iB,)e",
) +zz KAtz - (ILLI)

@)y.q, = 2(2,2)+

] o) 9(0)- (03 +P) -

4(/1 2 1)
——P S M

.

Gopaobsy (LLD  bLobdbmghm  306mdgddo  BmbsFomgmdgh
o(z), wl(z) (z) 3moednéGggmoe  gubjgogde,  obobo  Bgodmgds
Yomdmgopanbmo gdmpgan 37 3M00g930b Laboom:
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([24)-1126) LolEgdgdosesb 3obolobmatgdost Bgdwpgan JmanoGogbdgde

a,=0 (n23), b,=0 (n24), c,=0 (n23).

57



obothhgho  ymamnEegbdgdo  aobolobmgdgdosh  Jodmdgdowsb
bobegmmdsdo o popsspaomgdol  gaddm@el  @ommbsbmdol
JoHmd 06,

396g0bogmmm 30Amdgde PLobBgmmdsda. (13.10) LobGgdol Jodggsmo
396 memgdol mobsbdo Ygagadmos wagfg@mon:

(T, -T, +2T,) '8/‘9W_)— _(—(—) _(_))
‘(V/'z lz;t?@)} =2p.

0y Imzgdgme GommdsBo hogbgodm (IL12) 8F3Moggdl, Bogogmgdm

(T, - T, + 2T, ) iSyp_in{E,+ Z_(g_ ’_)a+

l+2Z\Z 142z
n 2z n
+| == 8 P+ —-
(2 l+zz) } g e {ce 1+r;f(r°

- r a et(nol)' + l - 2r°1 _"el(ml)’ - 2p.
1+7} r, l+rn

3Jaresb 353mBaboMgmdl, Gma

g, =-2 . m2.7)
4up

sbommgoygdoe,  (13.10)  Lobdgdel  gmeég  aobHmengdowsb
3%3mBpobaty ag9d6g0>:
e [u A+ R | 1
T, = =T +T, =—(T,+T,)=—(p- =
@) - {E 2@ | -7 47 =14 Ta)= o)
3daresb (1122)-0L dsgmoo 3o

ey - (i ez <o

pA+2ur,
bsoabo godmBobomgmdl

a,+a,=0.
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hopobd3 @, gmgpeEegb®ob Foddmbabgomo bafogmo mbofFogngmdol
>h  mgdgmemdl  dodggdol  aoBmbobumrgdsde, sdodmd  Bgagodaros
psgfatmn [27]

a, =0. 1238)
(13.10) bobBgdob Jgmarby asbGmmgdowesb jo Bogomgdm

T:= [l 1+3#7—)

24+2u zz“ ‘“] =

mr 24+2ur, 141} )" '

boogesbo3 (I1.2.8)-0ls msbobdoe agg6gds
b, =0. 1129)
356g30bommma  goposepaomgdol  33JGmGAoL  Gomlabmdol  do@mas.
(136) 30AmM3gdneab 3sdmBrabsky wpogfgte:

{7070

1+ 2.10)

al ={x<z,z>+4(T;;,)(¢<z)+ ) -o.

bb[{)be

x(z2)=f(z)+ f(z)- 2; (70, 2.1

% _77) ' 22 od--22
oz (1 e .,I i+ =y om;)d’ =76 2.12)
f'@)=coz+c,Inz- iz-w s @2.13)

=) n-1

e e

f(z)=c,z—21+c,(zlnz-z)—c, lnz+c,3iz— > mc” s (112.14)

n=d
(nw1.2)
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2
I(t)dt Cy— +c,(—lnz—%)—c,(zlnz z)+5c,lnz+

- 203 (I12.15
——r— t.
+("'=Z;” Y Ay 3)c + cons

(12.10) 30mdgdoesb (I12.11) — (I12.15) manmdgdal aomgsmobFobgdoo
ragiachor

[u.) =2

> [ c, +c,)+ 2re"” (c, —c,)+

r)

+rie(c, +5,)]=0,

PR
& ——4mp(

[u,],. 2ml+r [(c +c,)e -G +c,)e "] 0.

[
booabsz  dogomgdm  aopssEpomgdol  ggddmcob  3omlabmdol
3omgdge > Logds@ol JoGmash

¢, ==%, €=C, (112.16)
(12.6) LobBgdol JoMggmo AsbGmMengdowsb agodgl:
b +b=0. {12.17)

(125)-0b 3gmeg aobHmmgdorst (12.7) Gmmmdol domoen godmgom a,
d")80GegeOY
a, =—%11—2:51—(;;—22—)—1p . (112.18)
([12.6) LoLFgdol e -b YgbsdsBobo gmygoEegbHoEsb o b, mggEaEegcHL
r 1+
dupA+u
396g0bogmme  ([124)-ob  oMggmo  pobGmmgds. sgPdsGmm  dob
n3gobo  Ygqomgdgme. a,+a,=0 @Homemdols >  Fo@dsp0mgdob
0IdMA0L Gombsbmdol (12.16) 30(mdol msbsblsm Bogoggdo:
¢, =0. (11220)

o f(a+2u)rt-a-34]p. 12.19)

h =
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(1124) LobdgBol e*-b Fob dpamdo jmgmoEegbdoewst (112.18), (112.19)
Hmemdgdol dogmom Bgagodmos ogfghmo
N (A +3u)rt +302 +3) p.
4up A+pu
24)-0b 3Joggmo o (LI2.6)-0b YgmAy obHmmadomsb Fgbodsdobag

4

godmgoo b, > b, 3mMggneE0gbdgol:

b=0, b=0. {1221
U2.16), (I2.8) o> <ggobobgbgemo GMmMdol dogmom (124) Lobgdol
dgmég o> (I12.5) bobdgdob 3oGggmo aobGmemgdgdowsb go a, ©s ¢
Jm3B03096H 3L

a=0, ¢=0
33050, J3aeme gMIB3ngbdo aobbabmgdumos
a,=a,=0,

a =_Mr,’!l+r;,’)’p
U A+u 2up 7
a=0, k23, (11.222)
by=b=b,=0,

22 -2 —3/1]p,

¢ =c,=¢=0,

. = r; (l+3/1Xr;,‘+3t;,’+3)P
‘dup At+p ’
¢, =0, k25

domgdegemo 3M3B0:30969 00l boBgogmgdom o(z) wiz) £(z)
Inmedodgamo gabieegde BoFamgds g8rgan Loboo:
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ple)= o LAr2uRlen) |

22 2 A+u 2up

r: l+r
A+2u)r} -A-3ulp,
pis [( u)r #lp

p_, i (A+3u)r! +3r7 +3)
up z' 4#/7 A+u
godmgmor  Lbggmol  ododym-pgRmedomgdnmo  Jpamdsdigmds.
sdolomgol dodggdobs o gorssmanmgdol ggddmeol godmbabremgdgddo
hogbgom @(z), w(z), £7(z) B96Jz0gdel 960Bg6gmmdgdo.
0% dodggdol

W(z)——,=—l','

P.

f(2)=c, +£“—=
z

Ty + 1Ty = i{ Aty l(a 4 ae™)+(1+ r’)’[%e"""" +

o204 +2u)r
+n+(n—l)r Fe™ + n+(n- 2)r ,(,,_,).]}.
iy i+ "

PImbobyengdsdo  Aoglgsdo  odmol  gmggogegbdgsel  (11222)
360936gemmd 3L 33976900

2 2
Tias) + T, -4—;{’2(1 +r) ~R(+7) e” —[:L:(Z("o’ - )rt-r)-

r1

B Y)Y o) - 228 ),

e Wil At ler i),

r
x(B+r )1+ r2)-B+r2 1+r2))e*).
93obsbgbgmo  Bmmmdosb  bodpgomoe s FoMBmlobgomo
Bsfomadol gsdmymaon dgagedmos ps3FaGme

y _L{r2(1+r2)’_,3’(1+r,1)1 _[%;(z(r:_rz)+r;_ r)- 2(/1+2;l)r°

Y4 r Aep 7

x(i(l+r’)’(2+rj)—(l+rJ)’(2+r’)J 2A+2u)r, (1:’2)((3“')(1*’:)-

! A+u

~
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e )er W AR R ) oo )]c052¢},

r

WY -r2Q+n2) [r? 2(A+2
n~)=4£2{_r( r )rer( ’o) —[%(Z(r:—rz)+r:— 4) (1+#/‘):o

(Brfen)- (e osr) - 2o AL RSO

A+pu r

Ber)isr e 313: r:(1+r’)(l+’o’)((3+,=)(1+r;)_(3+r;)(1+rz))]sinz¢},

r

sbagnmp 0@,
3]+ r? 1A+3un_ 2r e | — lntly | T
T..=SN—_ it ol we L de™ )+ 2(b e ™V 4 b )
() §4prn {( 2 '1+2# r 1+r1 )(ane ane ) ( Ile ne )

Bmenmdorsb (I1222)-ob dogmom wog¥gtho:

_pry A+2pu roz(l+r’X1+r°’)_ 2 2}
20 dip { - (1+r°) cos2¢p.

() r

oy (13.13) Loldgdol 3otgger Gmmmdso hoglbgsdm (1122) 3F3M0ggdl
s (ILL3)  ombogbgdl, 85Bob  (I12.12) Gmemmdol  mobobdeg
dRSsEaomgdol  ggddmaol  3mI3mbgbHadel  godmbabygmgdgdolsmgob
dogomgdon:

u(,,+iu(,,=(1+r’){7(2)—— [r@)a ), 7t Rt - —— 7‘)—
} (l+r EOE—E,L_———Z_,(COZ—’+C‘L)+
32 (1+zz) "6 ‘6z

222 (_z _ 1 z(__z_l)
+——| ¢, —+C,— CZ +C,— |+
(1+zf)’(c°6 c‘sz) 1+ 22 37

+roz(1+,;)P( 2 A+apg oy aAv2ul L l+3#)(1+roz))}e-w.

2up 2 (1+22) A+ p A+p 2 Z224+u
bsosbaz 339d6gde:

34304 (A+3u)3+37 +11)r, R+r =r') an_
4,up e D) A+ 3r(1+r?)

Uy +it, =
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r ot (a+ 3,u)(3 +3r] + r,‘) r} e

T3+ ) A+p 3r(1+r?)
+2 A+2u r:(l + r‘,’)(rz -7 )e"'}.
A+pu r

>Jgreob 63gommo o Fo@mdmbobgomo boFomgdol godmymgel Ygregpore
3933096000 0o3F ghmm
P { 3+3ri 47 R (3034371 +1) (=)

u(_,)=m " +r7) 3 A+u e
'1'112: Al +err 5 )}COSZ¢,
_P[ 3+4r’+r‘_i(l+3p)(3+3r;,’+r;,‘) o
u(')_4,up1 4 M+r2) 37 A+u (1-r)+
112:4(1+err -%)}sianJ,

sbommpondoe  (13.6) bobdgdob  gmdy  obdmemgdowsb  (I12.11)-al
noboblo 23946999

z)+ f(z)

boogsbsz dogomgdm

___m L A3 A+3u (()+¢_’(;))

,12)

P {’, 3470 (A+3pB+3 1) l1+3r2) a+3und(+nf
3

o (l+r2)- A+ p) r2(1+,.2) Avu 2

cos2¢p.
dup }

godmgmor 9§, dadgob mbEgbd@sEoal  ymagaiegbde, Gmdgmac
Voh3mopagbl  dodggdob  gobofomgdol  Fsbolosmgdgmel  byhgmmals
3360 3g0m o pobLobrgtgmoes gdmgan FmAIgmoo:

1
= 5 MEX O

(11223)

dsdgolb  3mb(3g6MHe30ol  JMIBaGeghde o  Gmmlb  Msd>TmMIL
Agogl 53m(3569330.
3o6g0bogmn 9gdpgae HmERmdS
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G, =0, +0,. (11224)
2dobonsh

1
o =

1+=2
P

by T, 3obbobmgdgmos (13.10) LobdgBol Fgmemg go@dgmoen. (11224)
Hmmmds Lgggdge gmm@eobsdgddo Rsofg@gds Bgdmgao bLabom [27]

0+ 0y = Oy + 0,
ao6gobommer  qgobolgbgme  Gmmmds |f=r, §F@gFomob Lsbmgstiby.
Gmpameé  bgdmo  Bg36036gm  FEgFodol Lobmges®dy o,y =0. oJgrsb
399m3oboMgmdl, Gm3

X pA+2u
P

79065Lg6gm  §ommdsBo  o(z), P(z) GIbJgogdol  360Fg6gmmdgdol
fisbdol Fgogaowe wogfaho

1 A+ —
%y +azz|,.,. = a(n)',.,, EorE (¢(z)+¢(z»'
1+

o] | =-—(1+'32)2 P(e”’+e"")
e = 20+ 5) |

boogsbsg ngomgdoen:

__(+rY

= plo+x,)

23560b369mmo Bmmmdob dogmoo (11223) Joamgdls Labgl:

Pcos2¢p.

Olon)

Oloy-b 35JL0Bogmg@  860T3bgmmdsl dogomgdm, @Gm@s cos2g=-1, go.

fmEs @ = :{:%. 3M63960M5300b 3maBa;3096H0bmgel Lsdmmmmee 3393690
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g=en)
Plp+)

23M0pop, SImblBomos dodgob 3mEEgEE@SGE00L s3m(3s6s byhgmol
3¥6390m  >Mosddgize  Lggdnmo  adMlgdobomgob, @m@s  bghgmmo
masobgt{;a@oo dodggdoliogab  oby  Gm@gs pdggemo  Lbgymo
TbyLPgdnmos, PLobEPmmsTo go BmJdgegdl asdFedsgo p  dogme.
FbFsgmomos  Lyghgmoe  Lbggmob  @adsdynm-pgpmédomgdamo
damdsdigmds. dogmgdgsmod Jmbgbd@agaol jmggoegegbdo.



§3. g0mo Labobmghm 33m3dbol Bgbobgd gowsswyomgdal
30J6™G0l 3m33mbgb@gddo

a%dmgoygbme  (13.13), (136) gmAdymgdo Tgdpgae babobpghm
sBm3obob  53mLabLbgmam:  godmgme  aodlob  gEmG3edmgdgmo
dpamdotigmds, @mdanob Fgo bgmosdodo gBmbgggs Lygéee Lgadgbdl
9=9, (65b2). sbglobmghmmn 2o@lLol FghGomgdol porsseyomgdol
39d8™@al ymI3mMbgb@gdo, HmEs IgbGymgdygmos Jotmdgdo [44]
Uy +iug = i(A, +iB)e™, 9=8,,

L= (3.9
u, =y M,e™, 9=49,.

bsws 4., =4, B,=B,, M =M,.
13.13), (136) ULobobpghim 30kmmdgdBo dmbsFogmyg olz), w(z), f(z)
996J30gd0 FokBmgopanbom Fgdmgao F Hoggool Labom:

p(z)= z;a,,z", y(z)= Zob,,z", f(2)= Z_oc"z" .
godmgmm a,, b,,¢, 3m9go3gbdgde (113.1) Lobsbmghm JoMmmdgdogesh.

(1313) @ogmmdobs @ Dgme Imygsbogmo  AFMaggdel  dogmom
(13.1}0b oMggmmo aobdmmgds Boofghgds Bgdrgae Loboo:

. < ., Ty 2 2": 1 = _-i(ne2)e
+ = ——| )+ 2 - —— -
Ua) '“(-)l,... ;'3 {(,, +1)n+ 2)["( %) 1+l n+3 e
3
2, ! c, ™™ — 7 e™ - (113.2)

14 (n+1)n+2)n+3) "
—(1+r2)Be }= i(A, +iB,)e™.
boopobsz  e™-b  YgbodsBobo  bodalbgdel  aodmmgdom  Sogomgdm
6y mmgdsms gdrgy Lobegdsb:

— 1,8, = 4, +iB,,
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zroml 1 .
—(——) =4, +iB,.
l+r°2nn2_l cn-l n+’ L)
e - Potgmgomno ba@olbgdolbsmgol go Bgagademas wogfg@mon:
-1, —(l+r:)1;° =4, +iB,,
N, -ria —5—l(71 +iB,)
;(H-—ro) [ Rt B r, 2 2/
................. (IL33)
2 1
20 +r} +2-——F -ra -
] - 2Ke) f-na

1+r n+1
147
-—=b +iB
ro n—l ro ( n-l n-I)

dmggdgmo  aobGmmgdsms  boldglowsh  asbolsbumgmgdest  Fgdmgpe
J"8030960 gd0:
l—= =
a ="r_(Ao _'Bo)’

0

c, = 12::°, (n+2i(n+2 -l](A,,,,+tB‘,) n1.

@3 ULobygdol dgmeAg obPmmgds (I36)-0b gmdy 3bHMEgdalL
n3bobdop VgBrogabondom hoofg@gds:

_ A+3u v . = mp), NE3+ri(n+l) 2
)y = "Z {4(,“2 )( deTra.e )+(n+1)(n+2)(n+3)1+r,

x (¢, +2,e"r )} = iM ™.

Ao

(1134)

e" - Fo6 dpamdo Jmgno30g6GJdL BoHMmBdon dogomgd; aobGmemg-
dsm> Fgdrpgy balgdsl:
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A+3u (ao+ao)=Mo’

42 +2pu)

A3

4(/1+2p) M,

3+7) o+ A+3u lM,, (135)

6+r) " dAv2u) T
A+3u n+l+ri(n-1) 1 1
42+ Zy)a" * P =1)n 1427 €ra ™ rno"

3Jgrsb 3obalobrg@gdnst gdrgan gmageEegbGgd:

SAa+2p)1

Yo A+3u o,

,=i’“2"{M,+"“”(” D4 +i )}, n23.
ryA+3u 2r,

(I33) Lobdgdob  oBggmo o6 mmgdosb  sbolodbmghgds b
4m)80G09bYo

bo =-l—z iBI-AI—rOMMl )
1+r A+3u

[M35) bLobygleb -1 Fob Brpamdo gmggo30gbdoest jo  a,
dmJB0309680

4A+2u)1|3+1} .
a,= (,“_3:)?[ 2r° (A,+xBl)+M,].

0
(33) LobLEgdol e -b Ygbododobo gmggoEegbdoesh a, ©> c,-0b
3603g6gmmdgdol yomgomobfobgdom a39d6gds:

1 J[3+3r: +r +2(/1+2p)3+t;,’:|(A2 B+

T | A+3u 7,
4(,1+2p) .

M, -iB)}.

e 2y, L, -1m,)

0539 LoLPgdol e™-b 3gn030gbHoRsb o F3mPmmdo b, gmygoEgbdL:
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2
b,,=—L{l+r° (n+1)(n+2)+ n_2+2(/1+2;1)n+2+nr° r,""}x
r

+r° A+3u  1+1]
(Al0| + ’B ol) ( el ml )_ (,1 * 2#) ro M:ul s R 2 2'
A+3u 141}

53000, Y3grms nggoengﬁéo 356bsbmgdgmas.
a56gobomme  gmbyMgHgmo sdm@Esbs. gmdgem, (13.1) Lobobmg@e
Jodmdgdlb >jge Fgdregao Loby:

{u(,, +iu,=p+ip,, 8=,
Uy = Py 9=4,.

3Jgs6 308mBmabody agadgl:

,

2"0‘ 1 :I— ~t{ns2)p _

L E— 1+72)+2- _—
o + it = Zr {(n+1)(n+2){["( +7 )+ 1+ri n+3

2)‘: 1 (ne2)p J— ~i{net)p .
- ——c, " -nae l+r) o™ +ip,, 9=38,
1+r:n+3c"e 24, ( )b =p+ip ()

(1137

U= Z { 4&+ 32/:1 )(a e +a e )+
n+3+ri(n+1) dnedle | = w2l ) 9=8
;+ (" + an + 2Xﬂ + 3) 1+7 (c € +e,e )} Ps» o

np

29965Lgbgemo  Lob@gdob  Jodiggmo  pobGmegdel € P> e™-l
dgLsdadolo jmgm0Eegbdgdobsngal dogomade

-na=p+ip:;

1133)

ra +{+75)6 =0,

.
[(n 2Xl+’5 )+2-'1Tllir:_ :I‘_'n-z -ra, _(1+’:)Bn-| =0,
)

n(n— 1)
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boger (13.7)-b Bgmeg Gmanmdomob gggdbgde:
A+3p

44 +2p)

_A+3p =0; 1139)

(ao +a0) pl’

A+3u n+l+ri(n-1) 1
+
G2t Aw =) 14
(1338), (I139) Lolidgdgdompsb aobobobmgmgdost Bgdmagan gmygoiegbdgda:

1 .

a,=-—(p, +ip,),
(]

a,=0, n21, (11.3.10)

b,=0, n20,
¢, =0, n20.

oJgresb  godmdwobotiy  @lz) wlz), f'(z) ImmmBmagmme  gubiGegde
3%3mobiabgdosh Fgdmgan BmEIgmgdol ba’éﬂama%om:

¢(z)=-j_o<p,+ip,),

y(z)=0,
f1e)=0
aopsseaomgdol 39ddmmal 3m33mbgbGgdabmgol
r 2" 1 ]— ~t{ns2)p _

1 cn-l

& r
iu, .= L) S A 1+r)+2-
oy ¥ Bl gr {(n+1)(n+2){[n( r )+ 1+r n+3

z —
- li’ =03 i 3 c,e“"‘"'} -rae" - (1 + r’)b,e“‘"")'} =p,+ip,,

_ A+3U (e o)y
.Z..; {4(/1+2/1)(ae ae )

n+3+rn+1) 0 e = el
(n+l)(n+2Xn+3)l+r e +ge )= p,,
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bobPgdowsb, aoBmol ymggoeogbdgdet (11.3.10) 360Bgbgmmdgdol RsbBob
FgregaoR dogoggdor
Uy +iu, =—ra,=p,+ip,,

A+3u

u, =4(T2#)(ao +ao)=P:'

o7y aobgobomogm go6sb3bgmo Loldgdol oMggmo Gmemmdol 6sdmgom
©> Fohdmbobgoo boFomgdl Bogomgdo dg9mgpy aodmbsbymgdgdl:
Un=P>  Up=P-
bogne gmeég ao6dmmgdorsb jo a3gJ6g3>
U, =p,.

>0k0po, Lgghgmo  ULgadghdol gm@del  IJmby  sto@sdmgo
3Alolbomgol  >ImblLbogmos  Lolobmghm  >3m@Esbs  gopssmyomgdob
306™G0l  3m33mbgbGgdTn. IgLfsgmomas ULbgymol ggm@mdncmgdgmo
dogMBotgmds.
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§4. pBHggmo Labobmghim 28m3s6s LygHgmo bgaBgbdob Fm@GIal
3Jmby s@oEaddyie aodlolsmgol

sdmgblbsey  Yghggmma  Lobobogdim  sdm@sbs. gobgobogmmo
bgg@gmo  bgadgbGoel Gm@dal FJmby stopsddgEe godle, GMBmol
FoaFodol Gomanlbos

2’.9

2

—J— A —lg— A= 4p

5 ° —5_2
141g? 1Y%
g 2 (I-Hg 2)

P bgghmob Goaglbos (bob2).

psing, =

godmgmo aotbob pAggeme Fmbolfm@mds, @mas oMol babmghols
fahdomgdby  bofomby  Im@glysmos  dodggde,  Bofomby 4o
3ORSEY0m 93930,

g0dzom, Labsbmg@m Jodmdgdo dmizgdymos dg8mgan Labom

uy + iu(,,lm. = .Z:.(A" +iB,)e™ a1

T;")]a-&. = ZM" e

bao uyy +in,) 00 Ty, 396LsbpgGgmos (13.13), (136) goadgmadon w
-4,8. =B, M, =M.
00393350 bodostmmoasbos Fgdwgao g>Imgdo
q)(z):Z;a,,z", y/(z)=z‘;b,,z", f '(z)=z‘;cnz". (142)

Bogfodme (1211, (1212) goEdgmgde dmagdgmo  3F3M0gg00L
bsBgomadao:

222 l ne2 = hel
#a7)= z:(n + l)(n + 2)(1 l+zZn+ 3)(0"2 i )’

= 1 [[ 2z n+3+zz(n+2))]_,,,_ 22" .
_= Z C
& n.on+ll (n+2)n+3)

" (1+2Z) (n+2)n+3))’
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beorgm

no)

I f(e)dr= ZW
oy ([142) 3F3MH0390L Roglgsdm (I14.1) LobEgdel 3oMggm a56@mmgdsTdo
s dbgrggmmdsdo dogomgdor 9gobolgbgmm  Gmemmdgob, 85906 (11.13)
30Hm3530L mobobloe Bngomgde pob@Bmmgdsms Fgdregy LobGgdsb:

. . , 2r) 1
u(‘) + lu(')l‘.’. = Z:o Ty {m[n(l + roz )+ 2- ﬁn—ﬁ']x

2r) 1
= ,-Hnsd)e _ 0 i(ne2)p _4_3
X e 1+r} (n+l)(n+2Xn+3)ce @43)

—rae* —(1+r, )b,e"("")’}= Z(A,, +iB,)e"".

ne

booabsg €

Y9a30dmos @ogF ghmm
-na, =4, +iB,,

> e Fgbodsdobo gmgyoi3ngbdgdol  oGmemgdom

- - c, =4, +iB,,
(1144)

............

-3~ {1+ )6, =4 +iB,
4 — 1~ =
|:3 1':_"01 +l:|5°-r:5,—(l+r:y,=Z(A:+lB,),

2 2 2 _ -
i PO R R R i L X Y 3
n(n-1) 1+r, n+l r, r

36@mmgdsms  domgdnmo  Lobdgdoesh  obolobmghgdest  Fgdrpgae
dm3503096G 900
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ao = —l(zo -iEo),

r

2
¢, =_3(1;’° (4, +iB,),

LLL YA )

" 2 el ne2

+iB,,,), nzl.

psbo@hgbo jmgn0Gogbdgdol Ladmgbgamsw (I14.1) LobHglol gmeg
3563 mengdopsb sbagmpoy@o 356sJd6930L gr0gaom 136)
g0edgmgdol msbobdsw, dogomgde:

A+3u n  2r my_ = o
I;")L.’. 4p(1+’3)z o{( (2'_'_2;‘)"0"'1_’-"°z )(a,,e ’ a.e ’)+

+ 2(b,e“"“)’ +b e )} = ZM,e"' .

ne-e

114.5)

3Ja0s6 358mBabemy e™-b Fob Bppmdn ymyneEegbHIdel Fsdmmmgdon
33936905 256@magdsms AgBrpgae LobPgds:

—y 2
ro(ao +a°)=7pM°,

l/1+3;1 27} o +25, = 4p
2,1+2;1 l+r,,

.................. (114.6)

2
l'2'4'3'un+—2r"— o +2b =L 4
2442 1+ H

(144)-0b e™-b @> (146)-0L €*-b Fob Famdo jmgzoE0gbGdeL
Bgbodadolo LolGgdopsh gdmgmmdem a, @s b, maBoE0gsHIdL

a=i(/l+_2£) 1 Ai B+2pM
VU243 1+ R

1
(+r2f 2+34

by=-

{(,1+3p+r,, (54 +114)Xd, - iB )+—"(,1+2y)r;M}
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(L143)  bolbEglol e™-b  DgbsdsBobo gmggoaogbdowsb ¢, ,-ob
360336g50mdol yomgsmobfobgdom, 3354690

_9),.2 2
n,[_r,_za"_‘_lb"d:l:\[(nﬂ)(n-b-(zn 2)r,,)+ r, 1](A,.+iB,,)- 1 :
1+r, A 2r, l+r, 14r,

[

iB,).

9gobolgbgmo  dmmmdol s (I146) Loldgdob €™  Tglodsdobo
3960 mMmgdol LsTgeangdom gdmymmdm a, ©s b, 3mggEeEegbddL

_2(A+24) l{[(n+an+(n 2)r,,) 2r°’1jl(A"+iB,,)+

" A+3u rn r, 1+7,
42 (4 -iB)+ 22 " M,}, nz2,
1+r] ul+r
b=l (n+2)(n+1+(n l)r) (Am MI)+;1(AM-,'BM) X
ro 2r° 1+ 1+’3

n2l.

4 A+2u r 8p A+2u 1}
x[1+ |- M,,,
n+lA+3pl+nt ] pln+1)A+3p 1+ 12)
2360300, Y39ms JMIBNENYed0 3obbsbmgGgmas.
ao6g0bogmmn  yjmby@gdme  gdmbgggs. obglobmghmm  godlob
Fo9@omgdol  aopospomgdol  ggddmeobs @  dsdgol  Bgbbmdob
JMA3mBgbdgde, MmmEs Ygbdumgdgms JoMmmdgdo

“(:)”“(-)L.a. =p+ipy
(114.7)

7ZI\I)L.:, =9
3o6sbybgamo LobPgdal Jodggmo Gmmmdobsmgel agsdal:

: n It l 2"‘ — etne
(“m +'“(-))...... = E’o {M["@“Jﬁ 2- —°]c (rezle _

1+7r} n+3

2" o’ l tne2)e

_ ) —m’_l+ 2 E ~i{nsl)p = . ,
147 (n+an+2Xn+3)c'e Todhe ( r.,) e } P¥ip,

boosbog €™ s €™ Fgbodsdolo boholbgdel odmmgden Ygagodmmos
RgFgMmon:
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-hay,=p +ip,,

R o (149)
0+72)" 7
2! 1

.........

[ 27 1], -
n(n—l) -("_ le + r:)+2— l+%r;,’ m] Cr2 ~ To4, "(1 +'31)bn-|

1]
e

(I4.7)-0b Igmerg 56@Mmgdawsb jo 335d6g0s:

H &L A+3u n 2, R
Ch E(l * r°z)zo:r° {(2(,1 + 2/4) n * 1+ ::,z )(a,e"" e ’)+

+2(b,e™> + 5 e")=g, 8=,

(11.4.10)

3Jgre56 Bngomgdor gobGmamgdsms Agdregy LobHgdob:

- _2
a, +a, =—fq,
[

(ll+3p+ 2

+2b, =0,
24+2u 1+r:)a' °

4.11)

2
1,1+3,un+_3r°_ a, +2b_, =0.
24420 147}

49), (M4.11) bLol@gdgdowsb ombobow  3dbobsbmgMgdosh

Ygdrga0
dM9803096Hd0:

a = —l(ﬁl _iﬁz)’
n
14.12)
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94065L3bgemo  Bommdgdol  pomgogabFobgdom o(z) w(2), £(2)
Ingemdmeggmo  gobjgogdobsmgol pgodgl Bgdrgae po8mbsbymgdgso
ole)==— (7 ~17,)
w(z)=0,
fz)=o.
poRsoa0mgdobs ggj@m@ol 3ma3mbgbdgdoliamgol ag9d6gds:

i " r 2" = -ilne
"(o)*"‘(-)=§" {m[n(lw’)n—m]cne (ne2lp _

2"’ c"el(nd)'
1+7* (n+1){n+2)n+3)

g (e v, = Loy 1),
[

booobs  Bodgosmo o Foddmbsbgomo  BoFomegdol  go8mymaol
Yregodr dogoggde:

_ r
Uy _Zpl s

U "rp
(v) r, 2°

sbogmmp oo,

_M ) Jl A+3u n 2r o o = -y
7},,,—4p(l+r )gr {(2(;“_2#)’0 +1+r’ )(a,,e +ae )+

+ z(b"el(uol)' + Ene—l(ml)')}= zr(ao + ao ) = qu.

°

30.

r
T, =1q.
() 'Bq

3o63bsbmgmme dodgol Gabdbm@eb ©s> aopospaemadel gaddmeab
R36sBhg6o goBmlobymgdgde. obgobogmmer (13.11) Gmemds wo (136)
bobggdol Igmérg aobPmemgds. 33adbgd:
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. < " A ” = g = _i{ns
Tm)+'72»)=%§ {(ﬂ.:gp)( e +ae ) (1"'") ot _

n+{n+1)r? _ . +n+2)* -
) (1(+r’)z)r “e '_n(l(:r’)z be™ I»}’

beoobsg  aoBmol  ymggecgegb®goet  (14.12)  360Tgbgmmmdgdel

(114.13)

aongomolifobgdomn dogomgdm

H]| A+u - _ 1] A+ .
Tigo) +1Tiy) = {m(ao +ao)_r1ao}=z{ﬂzi:“q+%ri(ﬂ 'sz)}'

3jgresb  go  bodpgommo @>  FodBmbobgomo  Bofoamgdal  ao8mgmgols
Bgregaore Bgagedmeos ogfghmon:

A+ul  ur
= — +__ ,
(#9) Z_'_zﬂroq prop|
ur
T = or opv

sbagmmpon@oe, u-mgob a33d6gds:

= 2’+ U ne , — _-inp n+3+r2(n+l) rz ( Hne2)p , = _-i{ne2)p
§ {4(1 2 )(” ta.e )*(n+1)(n+z)(n+3)1+rﬂc~e +5,e7)

boogabag (H4.12)-0b msbobdse Bogomgdo:

A+3u A8 () 4a)= P Z+3#q.
“ T 4(i+2p) %+ dur, A+2u

sdhogom, dodgol  Hgbbmeobs E>  owsswyomgdol  gaJdmeols

333mbobygmgdgdo 3oblsbmg@gmmos.
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§5. gdmo dgpmo Lobodmgdm 8masbal globgd, Hmgs oMy
3m@gmmdono domgdo gmBoges

3°6g0bogmmer  (156), (157) ge@dgmgdo  Vgdogae  >3mzobol
3ImLoblbgmom: godmgme pe@lol p@Egse Fmbslfm@mds, Gmdmal B
bgresdodo gdmbgggs Lgg@agm bgadgbdl (6ob2), Mmis s@eb Lsbmgmol
Fa9@omgddy boFomby Bmzgdymmos pomssmpommgdgde, bofoamby 4o
dodggdo.

ab  53m3obs  poaygebgds Uglmgae  SBmzsbol  53mbLBsby:
dmombemggds aobglobmgdmm ao@lob Fg@domgdol aomsspaomgdol o
dodgol  ggddmeol  ym33mbgbHgde, @mEs  YgbEgmgdgmas  Bgdmgan
JoMmdgdo [46])

g +iuy),, =0, as.)
(w) =0

rery

B33 dmEnggslios aobdmmgdsms Ygdrgae LobGgdobs:

Uy + i {ZP[Z '/7(_)] [ln(sz) z _]17. +

z 1+2Z

(1152)
20" z az
+ —p, =0,
u 1+2z ds
/1+3[l g 2z p1+3ﬂ
T i i+ +2 - -
... {“[2(“2 M el m] 4 a+2u" sy
P ln(l+z§)_ Z g —2p2-2 }é
E[ z zl P Pl

¢(2)=§a,z", w(2)=§:.b.z", f(2)=gc,,z".

Fobs 58m3s6900b Sbogmmpng@se dmigdygmo 3FgMoggdets ms (IL13)
Odmmemdgdol  gomgsmobfebgdom  (IL52)  Lobobmghm  JoMmmdgdomsb
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dogomgdon:

. K- Wl n 2 1 2r |- ..
“o +m(”"'" _.z.o;(l e {[Z+ (l+':,2)1 n+l 1 +::j|¢—',,e -

2"0 cn )] T a e--w _E, e-l(nol)' +

(1+p3’)’ n+l —1+r°’ "

p [I+g) 1 ]ﬁ’e”p’ R }:o.

2w W 1+R ar P

bonsba( e"™-b  BgbodoBolo  ymgpo3ngb@gonbsmgol
3°69mmgdoms gdmgao LobHgds:
2 2

l+);,2 (co +Eo)+ao =p71,sv

r c=£[ln!1+r:!_ 1 ]ﬁ,,

................

bmgnm ™™ qetgmgonn bydobbgdolbosmgob go ogfado

¢,-n3g "(l'*'roz)l_’o =0,

147}

3
n,_ - 2r‘,2 z - r°,5.—l17,.-.=0-
ro (i) 147, 1+72 " r,

g6 poBobobmghgdask c,(n21) gmgnocegbdgde:

p (+r)[In(+r) 1 ]ﬁ”

TR TR TR

¢,=0, n22.

s6sgmmpondor (153) LdLobdrgdm 30Gmdgdemsb a3gdbgds:
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(11.54)

23ad69%>

(IL53)

(IL.5.6)



1+r] &
Ty =M 2 Zr"{(;ﬂﬂ e )(".e“'+a.e"')+

4p T\ 20 +24)r, 1417
2
+2be‘(’"l)' +b_ —i(n+l)p _£ A+3# In(l+n, )_ 1 .5.
G, ) P 4().+2,u)+ r 141} 8 @3
= -w)_4p" _n
L ) L =0.
x(poe b.e ) P 1+roz pJ} 0

5Jgob  253mBrobsdy €™  bakobbgdolsmgol Jogomgde o6GmEgdsms
0033 LobHgdsb:

2
ao"'ao:"‘:;Pv

A+3u 27} pl A+3u ln(l+ro’) 1 |-
STy g 428, =2 - ,
(2(l+2,u) Pl S T I R

(11.5.8)

........................

A+3u 2r}
+ o, +2b_ =0.
(2(,1+2;4)" T

([155) Lobygdol €-b Ygbodsdobo Geummdobs s Bobo Bgymengdygmol
¥Xo30sb pogfgtio
¢, +Z, =0,

5Jor006 359mBpabadg (IL5.5)-0b JoMggmo pobGmmmadowsb dngomgdm
2
a, = %p.\ .
([156) LobEgdol e -l Fob 3pam3n Gmmmowsb c-0b ddmLsobygmgdol

dsgmoo 339J690s:

2 2
"o al+bo = P - ln(l':rﬂ )_ 1 - ﬁ.-
1+7) 2ur}| n 147,

3965L 3bgano Hmmmdolbs o (IL56) Lol®gdol e”-L  Ygbodsdobo
dMIB0E0gbHowsb obalsbmahgdesh a, s b, gmapo3egbHgde:
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4 +24)1~ r,,[ln(nr.,) 1 ]}p‘,

=L -
“ 2{ A+3u 1} r 1+7

b,=£ (4(ﬂ.+2ﬂ)l—r,’+i ln(1+r:)_ 1| " 5.
2u |\ A+3u 1478 7} r 1+n} | 14727

bogmer (IL5.6) Lobdgdob €™ -bs s (I158) LobPgdol €™ -b Vgbodsdolo

O mdgdosb gdmgmmdm a, s b, jmgpeEegbddL
a =0, n22,

b, =0, n22.
s3ngom, yggrms §myno3eghho Gombsbow goblbobmgmmmos. dsmn
bsBgemgdon  @fz), w(z) f(z) 3ImEBmGgyme g96J30gd0lbomgol

dogomgdo Ug9ga 3o8mbabmmgdgdl:

_p 1 2A+2u)1-72[In(l+77) 1

o) #{pp,+[2 A3y 2| R 147 ?

v(e)= p 4(A+2u)1- ro’+L nfl+r2) 1 ] 7 5
A+3u 1418 1} r} 1+72| 14727

f.(z)=§/:_‘(1+n) [ln( +R)__I 1],—,’.

r r 1+

3565LobmgBhmm  dodggdels e poosmpomgdal ggi§meal
Jm33mbgb@gdn. dodgol §gbbmeol ;mA3mbgbdgdol
1+rfn(n-1)_ .,

" At P p—
Tion) 1T () = Zr p{ (/1+;l,u)(a"e’+a,e ") r o

~(n+(n+1)? )a.e™ - ! -l;r’ (n+(n+2)? )l;,e""'""} —4(2 : ;,u)

2 2
x(ﬁ.e" + p,e"’)— l-:r [ln(l; L )— l-f-lr’]p'e" +1p,e” +rp’p,

dmEmmdsBo goBemal 3mygoEgbdgdel 360dgbgmmdgdel hslidol Jgmgpsw

Uagodmos ogFgHme:
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; A+ r1- 14277 -1}
T, +iT,, = r Heren -
o) 77 (o) /1+2,upp’ [{r:,z 3 [('1 #) 1+7 A ”]

ril+r? lnl+r -2rt - -r}
( . ) h)_ 1 : +rr, 2rz 1 e - A+u l %
n n 1+r] 211+r7) :

A 2.+3;4 r,

xln(l+r°’)_ 1 +l+r2 Ml+r’)_ L I W
r 1+7] r r 1+r? p.e

booobsz  bodpgomme s FomBmbobgooo
Ygegace dogomgdon:

A+ rl- 1+2
T = {A+2#PP {11 [2('1"'2#)'#-1 /l]
[

r
3
(1+r)[1n1+r ] r2-2r -1} {/1+/1 1-

| 2(l+ A+3p r,,2
ln(l+r:)_ 1 147 [In(+ 7 )_ 1] 1
x[ r 1+r * rl 142 | [P [O59
2 2
7;”)={_{r%l-ro [(,1 2 )izr_r___,i_#]_i“z_’z)[M_
[}

° A+3 r:

6ofomgdol  poBmymeol

)

_ 1 rl-2rt-1 A+u l—r;,’rln(l+r°’)_ 1
l+r,’}+r 201+r7) }p‘+{/1+3,ur Rl R 1R ¥
+l+r’|'ln(l+r’)_ L1245 Ling.
r |l 7 r’ :

1+
sbogmmpogdoe T,,— ogob 339dbgos:

T _L+r Iln(l+r,,) In(l+r*) 4(A+2u)1-7] r-n
@4 | r A+3p 1477 7}

335Umsb dodgols 3m3mbgbdgde (15.9) gmﬁaagmabomoo 356bobgAgmo.
3orRo>Pa0mgdal gajmmeb 3mddmbgbdgdal
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. 1 R 2 3
u(,,+,u(,,=§(1+rz)r {[L P ]2__1__

ro+rfnel 1er (1+r?) n+1

2 2
r de be-l(ml)c+ 14 [ln(l+r )_ 1 ]p‘ p_ r p)}

TTar e 2u| 1+ ul+r
aodmbobigangdosb goBmol ymgge30gbdgdel 360Bgbgmmdgdel Robdom
3303692:

. Arl-r)+r! —r'  4A+2u)1-
“(-!)+m(v)=2#pr2 [{[ ('B . ) 2"0 a ( > #) — [r’—r:]]x
0

1+r /l+3,u 1+r}
ln(l+r;,’)_ 1 r-r} . ,(l+r°)|-ln(l+r°’) 1
x[ r l+r;,’] 1+7} pe =T l+r’|_ r _l+r,’ -
-ro’(1+"{ﬂl—?1)- 1,]}‘.e"]
r 1+7r

booobsg dngomgdo:

p [{[2(r: —r)eri=rt 4A+2p)1-r I -r:]]x-

Py 1+r? A+3p 141}
><ln(1+r‘,’)_ 1 r-rl _r,(l+r:)1|—ln(l+r;,’)_ 1]
r 1472 | 1477 P 1+ | R 147}
2
-r.,’(l“’{l—n(l%)- l ]}p.]cow,
r 1+r
_p w2 —r)rt-r 4(2+2,u)l o
Yo = Z/u;, {[ 147 A+3u 1+1} [r gl
y ln(l-:r;,)_ 1 : r —I;o b+ r,(l+);,1)’|—ln(l-iz-r° )_ lz]_
r 1+7, l1+r, 1+r I_ r, 1+,
1
._,.oz(l_,_rz{MlT";L) = ]}p,]smw

s6sgmmparo, (14.8)-056 3>dmdpabany rpogfaho:
1 2r o = g, AV [ e e
=y re|1- + +— +ae
“ gr {(l (n+1{1+7° ;J(c'e ae™) 4A+2 )(a € -
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P l+3y -l LB o' pz
_— + —-—p.
Sa o PP )= op,

boogsbd3 odmol Jmgnoisegbdgdel Asbdob Bgregase dogomgdo:

=£Lr°1(3+r:)_r2(]—roz)[ln(l-f'ro’)_ 1 :I(l_’ +p )cos¢+

2ur} 1472 r 1+r}

+(p, - p‘)lsmwhz(TZ)

s8Gogop,  dodgob  Hbbm@ols s  pomssEpnmgdel  ggJdmeéol
Jm33mbgbBgdo 3o6LsbmgMHgmos.
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§6. Ygignmo bobobmghm S3mzs6s SGHaEABy30
bLgghgmo as@lbobsmgob

3035, otlol s bgmsdeto Fomdmapagbl Lggégm bLgadgbgl,
6, <z (65b2). godmgmm Lbgymob E@ge Fmbolfm@mds, GmEs s@ob
bobmg@ol Fom@omgdby 6oFomby Bmigdgmos dodggde, 6ofomdy go
3505503003500,
253799350, Lobsbmg@em 306mmdgde 8migdymos Bglrgaboodag:
T +iTy=5(4,+iB)e, 9=5,

- 116.1)
u,=> Me™, 9=,

bsoss 4,=4,, B,=B,, M_ =M,.

28 53mzobol 23mbsbbbgma goygbgde (13.11) Gmmmdsb mos (13.6)
bob@gdel 8gmeég fmE@dgmob. 8 GmAdYmdowsb ysdmdpebsmg (IL6.1)-
basomgal ogfghon

. A+ = z 0
T(u)'“Tb.)l,_,. {2’;“2’;(¢(2)+¢7(5))- 4#P[f (Z)—E o'(z)+
2
0)[2) } - S B,
o,

z —p(z )—(w’izh
1+2Z

{2 o)+ o) = Smem

a-q. Ne-o
gndgom, Ladstimmasbos (I142) as3mgdo, 3>Bob (IL13) Hmemmdgdob
m3b5bs p39J6gde:

. . e | A+ru v . = -mp T
Toon * iTian),, =£Z’o {m——)(a.e *+3,e" )+ [+ f e

2
# (11.62)
n+ (n + l)r,, e - n+ (n + 2)"., b —ilnetde ]} (A,, +iB, )e"' )
“Ten) wvr &
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bo0go6o3 €™ > ™ bathobbgdobsmgol Bogomgde asb@mmgdsms
9929 Lobgdsl:

1 A+u

21_,_2”( ) +a°)—r a,= (Ao"'iBo)’
1 2+y _P

21_’_2# (A +xB),

1A+u "a _P

21+2;lr (A +iB,),

'li‘f_ﬂ_(mr:)], ~21+7)5, =2 (% +B),

[2A+2u ur,
[1 4
_51:27, (2’“3'0)] ++n)e -+ )f1+35)8 = ﬂ’:o(A +iB)

-lﬂ+/l 1+ r:):_ _
27+24 (n+(n+l)r,)]a+ " C,.,

0
. (H"’zxn-l:(nﬂ)r:)g..-.: Pn (4, +iB)
ro /”'o

sbsmrmpogdoe  (I16.1)  Lobdgdel  Igméy  aobdmemgdobomgol
Bgag0dmmos ogFgBmon:

_' " 11+3ﬂ inp 4 — ~inp n+3+r (n+1) r:
I,_,.-g%{— (a.e +a, ) (n-f-an+2Xn+3)1+r;,< (1163)

x(c, e 45, g7 )} = iM,e"' .
fNe—-o

booobag €™ -b Bgbodsdabo gmago3gbdgdolomgol 33adbads
A+3u
4(A+2p)

A+3u
e ra=M,
aAe2p)

(ao +ﬁo)=Mo’



A+3u n+l+ri(n-1) 1 1
+ o =—M.,.
42+ Zp)a" nln =1) 1+#} 2™ "
dmggdgmo  Lobidglgdomsb  (omlobsp
JMIB0G0IbGeo0:
2p A+2u

=————(4,+iB 22
a, ﬂr: 2'+ ( n+’ n)’ n

3560LobgMgdash  Tgdrmgao

- I (;“'2”) n+l+(n+ +iB,,)+
b- (1 +r;Xn +(n +2)’_71( )( 1 ( 2)’0 XAm Bm)
e Woe ) )oYy, “3"( )] } nz1

A, +iB,
n+2+nr} ol ™ 24+p) i

¢ = (n+2)((n+2) —I)H? M, -L l+3y(Am . '1] 30,
ne3+(m+)? 7| 2u A+p
gombobsge oM aobobabmgéigdosh gy, a,b, gmgneGogbdgdo,

Hodgmmns d0ds@m 335J3b a06@memgdoms gdrgan Lobgds:

1 A+
LAt o s)rin, 240 ),
_ 4A+2
a1a,- 4y,
A+3u
13+ 20)""
1 ,1+,u
2,1+2;1

1 £+[l 2 2 P .
2 1=-2rtla =-204+r' )b = ~iB).
o ~|:2'1+2” '3:| | ( o)o u (A1 |)

boogsba@ 3odmBrabomgmdl:

20 A+ — ]
M +iB, |,
= ﬂ"o[l’ A+3p “Ar

=M,, (11.64)

(A +iB,),
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'“2‘“[ 2 ML (A,+iB,)],
+p)

R FFE PR F
bo=2—r°—(ll.'_—r:){[l;#-(l+2r,’x,1+2p)]x
x|:'1+23#M, #l (A +1B)]—;(,—i3,)}

38bmob Fomdmagdbgdast g.§. Qeaoéabomo 3oGmdgdo
09 a 0> dobo Yggmemgdymolb xo8L  Fogbgsdm  94365L36gamo

bobdgdob gy obdmmgdsdo Jogomgdem Vgdgan Lobob wEsBsGgdom

JoAmdal:
2 |A+u P
-A=2 =—_4,
Z.+3y[ r ] urd’”’
bmmm (IL64) Lobdgdob dgbsdy s Igmoby Gmermdgdowst dngomgdm
dgmAg sB>dgdom Jodmdsls:
P A+3u
A, +iB, 6.
. 2 72 P HiB) 116.7)
30tmdgdo

Gm9 (II.6.6) s (L67) wsdodgdome

goh3g6mm,
30J6mMob  b7gmasb  Gmmmdol  3oMHmdgdb,

FoMBmoppgbgb  dmsgomo
bognm  Bmogstio 8mBgbHol bpmmsh dmmmds go  agedemggl  Ig9rgy

R33mgorgdgmgdgdl
=M, 4,=4, B,=-B,

M M, A =4, B =-B,.
Poomog, @bmdomod, Gm3 dmogoMo  ggdmEebs s Amogsie

3m3g6Bol bymmsb Gmmmdol J0@mdgRL sz Loby (ob. mAgybsdaast

bapmJdm@éem 6>BGmIa):
[T, ds + = [[T*ds =0,
i P

Inx'l‘(,)ds+zﬂnxT’dS=0.
L P



6m3mG3 bgdme s3m6036gm

T =Tuf + TS + T
I bovchdsemosh gommbdy dmdgeo dodgol §gbbmeins. JOnggmmgebo § s
1 30d6mAgde Fomdmgowaobme Bgdgan ¢mdmgdbgmo bsbom

s=s5r =zr +E,
a as z

%"
I=1r, =-i —Zz—sq—%rt}
boo(3
s‘=a;:, I°=C%s,, r‘=%(r,—ir,), F,:%(r,ﬂ'r,),
I'=s’=%, I’=—s'=%l, c”=%, (k= =x,)

Ty @5 T hogfghon Bgdpgabooma:
Ty = ~i{Tiy + "Tm)gfn +ilTy - "Tu.))%’: + Ty,
g0
Ty= Re[Tm" -2i(T + iT(,,,)%l;],
T =Re[TPn+2r°r], (" =7"+iT?)
3o6gobommmo geBHel Iotmggmbs Lsgmmerebsdm LobFgdeh mGGgdo
e, e,, e,. Igdmgomma >w0boTgbgdo:

2¢, =e, +ie,, 2e =e —ie,,

SJaresb 353mBoboty 3g0d6gde:

2 _ 1-22 r
r= "’_(zex +ze, +Te,), n=;,

1+22

(e, + 2%, - ze,),

__2p
"2y

2
r, =-(-l+—fz_)1-(- z’e, +e, —ze,)

91



94565b3bgemo émq’mbgbob aomgomobfobgdomn dogomgdo:

2z 2z , 4pz
T(I)"Re{[ 1+22 7;-.) ( )2 \7;11)""7;1.)) ] [l+zi'nh)+l(l+zf)z x

R s 1-22,, . 4pz &z
x (T;ll) + ’7;&));] e, +[ e Tih) + '( pf)z (72,,) + lnh))a]e’},

2

1+
2z 2p _2pz
TJ=R +
e{l [ z(l+ )T ]e +zzT ]e, *
1 _ 4pz
— | (1- s — T .
+1+z§[( 2N 1422 ]e’}

23(051, dmsgotio gaddmeol bammnsh Gmmmdol JnGmdgdo
U38r0gabo0to@ Boofgmgds:

2z . 4 . \dz 1 2z
Re{{g[ o T (1+fz y (7, +.T(l,,)£]dS+; “[1 +szx’ +

L 1+2Z s

ap .. 22 ap A\
43P 1 las T+ £F (L +iT ) a5 +
i+2) ; ) ds
" o aL6.7)
4pz* . -2z . 4pz
4% 1 las T,
| ek e ] } {"[lzz ‘“’“omr]"

1-2Z 4p'z' . =
(%)*'7}1.)) ds+— .[4:14.22 ’J (l+25)zT:|dS}e:}—o,

Sbaogmmpon@sp Jogomgde Bmsgstio dmagbdolmgobsg

' 1 Vs
Re{[%’-tjl\(ﬂ,,) +iTy,)dz + -’;—, { jr,ds]e, - [5 :jA(T(,,, +il,) )z dz +

. 1 it
e [Epbns i b}

boogsbsi 33ad6gds:

Re{{[z-*.znu) 0+ ) (7211)'“721:))_"'2 (7211)""’72&))‘—]

z+Z ;; 2p s _ 52 =0
Il+zz 1+zf)’(T T)]ds} ’

(11.6.8)
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z+Z . 2p ¢ T YE 5 T, )%

J‘ -2+Z u 2/7_ (_To_zzro)]ds}=o,

1422 (l+zz)’
R 1- zzT 4pz (
I+z= w +i (l 2] 7211)'“721:))— as +

1-2Z ™ - dpz ..
T |dS}t=0,
'"[sz “+zy ] }
bogne dmogstio 8mBgbdol bammsb Gmmmdol JoAmdgdb ojgb Loby:

. ' .
Re{zj/\(n,, +iTy,)dz + ;’7 ! [r.ds -

—ég’/\(r(,,, +iT, ) dz - pi, I jz’r,ds} =0,
Re{z—;—:f— iA(T,, +i7;l,,)dz+# £ [T,ds - (1169)
- ﬁ:jm(z;”, +iTy,) )2 dz + ;',- yz’r,ds} =
Re{igl\(n”) +iT,))Edz + pi, ] jsnds} =
53 0b@gaMsmgdol Esbsmgmamare goggbgde gdrgs (Emdam BJHL:

u 0, oy n=0,
Je"de =
K 2z, oy n#0.

36339 FgBregy HMEMBAL
_H s 2 A+3u n --r
"’—4p§r (1+r ){(2(A+2,u)r+l+r J(ae +ae )+

+2(b, ™" +be > )}, (11.6.10)

A Au -
=___T"———— r'\ae” +ae”
20+p) ° 2p(/1+#)§ e, ")
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._ 1 1+ & A+3u n 2r =
T = —7: = + = p-tln-ll -me
AT A (2(2.+2;1)r 1+r’]a"e +2he)

63 gdoi omgdygmos (138) Loggdob gbody s dmmm GmEmBdopsh
> (13.10) demmmdopst smBo (1142) 3F4k0gg30L gomgommobFobgdoo.
373039 30gabgdom (IL13) gmEdgmgdl, Lowss

4p?
dS=Ardrdp=——rdrde
(1+r)
> Bg9pgy 06HgaGomYA HmEmmdgdl
% ridr 1 n “ rdr 1 n wl-r? )rdr r

{0+rY 4@y lery 21e7 ; (1+r) 201+7Y)
20bmsb, 0<@p<27, 0<r<r,.
aodmgogsmomo  (116.8) LobGgdob gbsdg Gommdsdo  Wgdsgommo
0b§ga@domgde 3om3omyg 3obgobommm 3omggmmoe Jgbsyhgdo

1- 4pz . \dz
)] "I:l e ~Tmy +i (1 + zi)z (Tiu) + ITE,,))E](ZS =

x
_ftul- o A+3p n 2 " +ge)+
-§021+r {(2(/1+2p)r T+ (e, +a.e™)

+2(b e 4 b e"(""" dq) ,u(%:z—{ j:’: )[a e +a,_e"']+
+ (l + roz)l|:- ey _ N (n+1)r Pl n+(n+ 2)"o B, -,(..u).:|}d¢
@+4) 1+73)r,
boogsbsz bgdmm 3mgdgmo Jo@mdgdobs s> (1162), (1163) dmmmdgdal
Tgbododobo LobFgdgdowsb podmol JmygoEngbdgdol odmbabygmmgdgdal
dsgmom dogogmgdo:

1-2Z . (T +iT, )dz:'dS=
4{1 5 (l ) w *iTwiog e
o JA+2ug —£A+'B}
8/‘( ){1_*_3#( ro)Mo #(o 'o)’
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pobgobogeme (IL6.8) Lobdgdol dglsdy Gmenmdol dgmeég Tgboghgdo
1-2z _4pz e 1% 1-r 2
2) !l ] H P nol
I iz’ (+zi)2 Zopa[a[ (7Y A+2u’

me = -ne 4r"? A+3u n 2r
x(a,,e rae ) ﬂp(l+r)z{(2(l+2/1)r+l+r )x

xa, e 4 2p gimk }]dzd¢),

booabsg 1)-ob oﬁogmmao'g]ﬁog) dogomgdon:

1-22 !J 2 1 y
II{HZ (1+ )1 ]ds 4::;4(” )[2“2 (a, +a,)- ra,] (2.6.12)

bodmgrmme  (I168) Lobdglol 8gbady @obdmangdsdo (116.11), (11.6.12)
dommdgdol aomgemobfobgdom 3394690

Re{87rp( A "y {[“2“ (- ro’)M,—ﬁ(A°+iBo):|+

A+3u

+47r;1( s 7 [2A+'12ﬂ(ao+ao)-r,,’ao]}}=o.

040653690 Gmmmdoesb yodmdrobshgmdl

r (,1+2,a) 20, A 4 a2
N _ZP - =0,
2”/‘(1+ ) { A+3u ( ro) o P °+/7.+3,u ) ro(ao+ao)

3Jareo6 go (I16.4) bLolgdel Fgmey Gmermdol mobobdor dogomgdo (116.6)
335§ gdnm 3oBmdsb.

Lgmoo  sbogmmpog@se  ([168)  Lobdgdol  JoMggmo  mo
Omemdoesb  dogomgder (I16.7) ©o35§Jd0m IoGHmdsl, bmmm  dmsgsto
3m33660b 6gm0sb gommdol  (1169) 3ommdgde  agodemggab B9ap

83mgorgdgsmgdgdl

ao6gobomemn  jmbyGadgmo  sdm@sbe.  gmigsm,  bobabrghm
dohm3gdl oJab Fgdrgae baby:
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(T +iT, =p +ip,,
{ 4Tk =pivip, (16.1)
(u, )p-o. =q.
(162)-0b dsmoor Bmzglgmo LobPdeb Jodggamo HMmmdobangob
Fga30dmas sgFgtmaen:

Byl _A+n g e 7 grimotle _
pg%{2(1+2 )(ae +ae*)+ {1+ Y[z

nt(n+ll? . n+(n+2)? -
————f2ae —-—(j—be'(""" =p, +ip,.
(1+r°2)2 (] r, 1+r°2 n b P
€ @ €™ fob Bpamdo JmygeiegbdgRel aodmmgden  Joomgds
336@mmgdsms Bgdpgae LobPgds

1A+u
2,1+2;l

(ao +ao) ra, =_(pl +1P,)

l,1+;1 R
oan= ’
2A+2u

[l .;‘;”.—kl-i:Zr;’)]'ﬁ, ;2(1+n’)1?‘. =0,

22+2u
_ @+2Y . Q+r)n-14(n+1)?)-
[%f:zl:‘—(n+(n+l)r:)]a,+( r:;o) g, _( L) Xn r: (n )’o )b.-l =0,

sbognegogdoe (I16.11) Loldgdel gmég asbGmmgdolomgels (116.3)-
036 259m30bodgmdl:

1+3ﬂ " ae™ n+3+r° (n+l) rol inedlp | = _-tlned)p =g.
Z {4('1 2 )(ae *+ad.e ) ("+]X”+2X”+3)l+r (‘—' +c.e )} q

€™ -l botolbgdebomgol 33adbgds:
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o on+l+ri(n-1) 1
Gzt o) teY

dopgdgmo  LobPgdgdoesb  ombobse  aobobsbmgmgdost  Bgdrgae
dm3Be30g6d gde:

o3 335030368 gd0b baBgommgdom olz), wl(z) 1)
dngmdnGgnmo f96Jcegde Bgmgae Lsbom Rsofgmgds:
¢(z)=ao [2(14./‘) %(ﬁl -iﬁz):lr

A+3u
w(z)=0
f12)=0
73565b36gamo 6«:;@«)&3301} aomgomolfobgdon  dodggdolis o
om0 gdol ggddm@alb 33dmbsbymgdgdobsmngol a3916gde:
L]

2

p(2A+m)rl-r  pr
+== ’
= [/1+3ﬂ n e #r..’p’]

(49)

2p1+2p rq,
.= p A+3u

_ 2(1+u)
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pr
Uy =——D.,
(o) P roz P,

U, =q.
boe>G Tipy 336Lobmgdpmos (1.6.10) go@dgmoesb, bome u, ©d u,
30 (I32) gm@Edgmoesb. 38Lnsb bsdshmemasbos (159) gmdaymgdo.
53Gogom, 28mblbomos YgMgnmo bLobobmgdm s9mzsbs Lgghgmo
bgafgb@obomgol. 6a3mgbos Lsdogdgmmo @76J30gdn. 8mFgdemos dodgol
B96bm@obs >  pomosmanmgdol  ggdBmdol  3m33mbgbdmo  goBmls-

begdgdo.
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oogo I
S6oRIMY30 bRghame aa@bol Fmbsbfm@mdol 3°6@mmgdoms
Lobdgdabsmgol bobsdughe s3misbob Gogbgomo 53mbl6el Fgbobgd

{obs3pgdamy msgBo gobbogmummos Bgs S bypsdodol (x, =0)
dod>éo  LodgdGogmo 2k Lobjol Lgghgmo aodlbol FmbsLfm@mdob
2560 Mmgds powscmanmgdolb 3gddmmeb ymAIMbyEHdBn, 0bmAgBHmogm
JmoéEebsdms  LobdgdeBo. dmgdgmo Lobdgds AofyMomos x >
JMmGEobsdgddo, Amdmgdeg FomBmopygbgb ggoMGH0L JMmALabsGgdl
93350MM0om@ bodddygby. oggMgbiesmg@o s3mzsbol Bosbammgdomo
23mboblbol  Bmbsdgdboge  podmygbgdymmos  baldgmo  Lbgamdgdob
dgompo.  Jomgdnmo  Féhgoeg smaR@ume gobdmmgdoms  Lobdgds
sdmblbognos 3odmsdodo gmmegdon. bbgsmdosbo bjgdol 9998 Gmé0b
poboppagboe aobbomagmas Gabdgtio sdmEabs. spgdgmos dglisdsdobo
byresdodigdo.

§L. oGopsdmgae byghgmo aoAlol Fmbslfm@mdol aobdmemgdsms
bobdgds> RGO JMmARbsdgdae

ao6gobommn  Fobsbfm@Gmaal acb@mamgdoms  (13.5)  Lobdgds,
Gmdgmoi  hofghomes  0bmdgdGogm  gmmGrobigms bobggdsdo.
3odmglobmm 0o x ©> y JMOGR0bsGId 0, GmBmgdo FoMmdmaowpgbgh
| R3Ol jomAEobadgdL JygedmBosmgh LodAdygdg. 33°J3b

42 +24) 0u,
(1) da s F 2oy, ),
E\A & ) (LLI)
At+3u, 2(A+2u)
-y

P

ﬂvzu, - =@, (x’y)’
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bapo@3

z=x+iy, ¢(x,y)= o +ip,, u, =u, +iu,
40’ 1{d 8
Asprem——, Vie—| =+ —|
1+ +y) A(&x’ ay'J

3033 ddbom  (ILLY) ao6@mmgdsms bobPgdolb Joéggmo §Fggho.
3%3mg0496mo gdegae gm@mdgagdo:

2 1o 0) 2_1(8,.2 ou, , 0m
2 2(ax 'ay)’ az"z(ax“ay)’ o=x (az a) @12
(II1.1.2)-0b 30633@0 M@0 f)mmmbob domom gfgtio:
(l Ou, 1 —-—1 (u +iu )—— i(l%)—
Z\A az ax 6y ! ax\A &
_‘2 1 8y, ; (16u)+6 l&u '2(1%)_'_
=2y p\na) 3\ 2 e) w A
RIEARIELANLIFEN
ax\Ady) y\Adx) y\Aax)
358mgyme bolpgomo s Fomdmbsbgomo boFommgde
&Z\A az “4|ax A&t Y\ \Ady) x|\ Ady

1 1
21l (%), nan:.ﬁ[_,) 10,
\Aax) 4lax\ax) A » ) Ay

1 1
Jon(ow), 10w _a_l(au,) 10|
» ) Naty oy A oyx

539036 258mBabaky wagfakho

R{ (1au)} 1{1 10Adu, 1 0Adu, 1 0Adu, 1aAau}
e =
&

1) A M Kaa Noy Nay Ko

baogsba 3393699
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Re{a(lau)} LAu_aan(gu_,+%)_alnA(%_%)
Z\Aa )| aA|"' & \&x &) o \y &)

sbogmempoydop

a(t1au ) 1 dInA(ou,  ou) OlnA(du, o,
I’“{a(A az)} K{A"" Y (E“E)' o (E ay]}'

230500,

10u )\ u OInA(Ou, Ou,| OlnA(du, ou,
(A az) X{A"" o (Ex"“EJ Y (ay )+

( alnA(au, 6u,) 6lnA(6u, au,n}
+il Au, - bk RS B P iicllel Bt Mo WY B 1§
oy & o x (& o

0 353mglobmor x ©> ¥y jmmAEabsfgdom. agadgb

0=— ({:‘z +%u§ )-%{(%—x;)(u,+m,)+(:x+i%)(u,—iu,)}.
Bogoagder .
o-3(5%)

3obgobogmmor 6-b Fo@dmgdgmo Z (3gEmsmom

1 1
la_X%+L§3+a_X%+
a zax ay N ax Aar & oy
al 1
+16’u, Aau+xa’u,+ Aau,+xa’u,

Aoy A oy AY |

Bggymgdtiogo  3ofohdmgdel  fm@dgmgdoest  3sdmdrabady
23053

96 _1[ 10A0m 1 O, 1 0ADy, 1 du, _
& 2| Naxox Adx Naxdy Axdy
16A6u+16u,_161\6u+ia’u,}

Ny m Ak Ky y Ay
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boosbaz ogfgmon:

90 _ 1 [ _amA(ow ou,), O, ,
& 28| o \ax o) ooy

+{6’u, aln/\(au au]
¥ W

fogbgom (IML13) s (MIL14) Gommdgdo (ILLI) Lobygdeb 3Iomggm
268 mmgdsBo

g{Aul_alnA(%&]_m(%_%),,{Mz_alnA(%ﬂ)_

(111.14)

A x \ax o y \y & oy \ax o
_M(%_%J +,1+p{a’ dlnA(du _qu_)+a’u,+ &u,
x \ax o Alar &\ o) ey o
_alnA(%.;.zul).g..a_zu_']}.’.M(%.},%.J:(b,
oy \&x ) oxoy p x o
G=9, +ip,.

93560Lgbgemo  Gommdogsb 63dpgomo o Fomdmbsbgomo 6oFomgdol
ds8mymgol Fgregasr 33dbade:
ﬁ{Aul _alnA(%+%)_alnA[%_%)}+z+y{%_

A ox oy

_dlnA %+%J+@L}+z(z+zp)%=
&\ &) oy p &

#y, Al 6u) alnA(%_%D A+p{a
NI A ¥
alnA(au jau_) a’i}+2(ﬂ,+2p)%= '
y \&x ) xy Py
9g565bgbgamn aobgmmgdoms bobHgds Fgdrpgaboator amsafgmgde:

u ax  (ow ow), 4y (ow ﬂ) 1+ﬂ{a_’5-_+
X{Au'+l+x’+y (7&: ayJ+l+x’+y dy o * A | &
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4x (g auJ 3"1} 2(‘_*2/‘_)%=¢.(x.y)-

+—
I+ +y'\x oy ) axdy p o

ﬁ{AM#% ow), _4x (ou, ou Jw oy,
A 1+x*+y & oy l+x’+y’ & oy o'
4y (6u,+%)+ﬂ}+2(ﬂ+2p)_%

+—_
l+x’+y'\&x  dy ) axdy P) oy

09 dm3gdgm  LobEgdsBo Aogbgsdo A s A-L 360336gmmdgdl

=@, (x’y)

dngomgdo:

o’u,  Ou, 4x du,  bu, 4y u, Ou, oy,
”{ax’+@’+1+x'+y=(ax+ay avvoreel vl AT Py
4x ou, Ou,) Ou 8o(A+2u) u 4p?
| —i= ,
“‘xz"'}"(&‘ ayJ } (l+x*+y) ox (l+xz+y’)z¢'(xy)'

2
au, JOu  4x (ou, duw) 4y 6u,+6u)+(1+ﬂ)x
6y’ 1+x+y ox o l+x+y & o
><a’u, 4y [@ @) pl} 8p(A +24) du, _
» l+x+y\a &) ay] (+x5+yf &
40’
=7t —0.(x,
(l+x,+y,),¢z( »)

sdkogoe, (ILL1) — ob 3Jodggmo 36@memgdolsmgol  dogomgdm

3o6§mmgdoms Bglgy bobPgdal:
| A+2p0%, JOu A2 x (0w, , ou, 4y %+%)+
u & o H 1+x+y\&c ) 1+x+y
Z.+,aa’u, 8p A+2p  Ou, _4p 1

a(xy),
l H &cay u (142 +y)ax u l+x+yf "

Fu, A+2udu, _ 4x (%_3_1‘._)+4(1+2/1) y 2(%,,_6&}
o’ % 1+x+y' \ & & u  lex+ylax oy
? A+2 ou, 4 1

/1+/l 9 LA ] Sp A = __P_ I3y fp,(x,y)-

u oy p (s +yY3y u (1+x +y7)
ao6gobognmar (1IL.L1) Lob®gdol Bgmdg ob@memgds



A+3 2(A+2
#Vu, - P 26~ ( 3 ﬂ)“s =¢,(xy).
07 35430 pd>gomgsmolfebgdm A ws 8 3o8mbobymadgdl, dogomgdo:
du, 6’u,] 2.+3/1(au u ) 8(+2u) 4p
— | A ) u, = X, V).
& @ p \o&x oy (l+x’+y’)’ ’ (I+x'+y’)2 #: ()

s3dogow, (ILLD Lobdgds x,y gmmmreebsdgdBo Bsofgmgds Fgdmaan
boboo:

A+2udu 0w HA+2) = {%J'%J'
u oy b lex+ylac o

_ Ou, du, +ﬂ.+pa’u,+8p A+2u  Ou, _
1+x*+y*\ax oy u axty pl+x*+y) &

4p° 1

o —— x,

p (1+x’+y’)’¢'( »)

Du, A+2udu, HA+2u) y (om, %)
—2+ + — =1+ +
& p & p Py \a W
4x (%_zu_,J+A+ya’u,+8p A+2u  Bu, _

vty o) u oy u(+x+y} &
4’ 1 (x,7) (IL1.5)
T -
Fu,  Pu,)_A+3u gu_.+%)_ 8(1:2;41) uy =
& p \&x o (l+x +y)’
4p°
=W¢;(X:J’)-
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§2. Lbgomdosbo bigds shopsdtigze Lggdmmo oGl
Fobsbfodmdol 3sb@mmadsms LobGgdobsmgol

3bmdognoas, 9 LogghgbosmmyMo 3568mmgdgdobomgob
bbgorobbgs s3m3abgdel s8mblbol ghm-ghm gbogg@bagma@  Gogbgom
dgoeel Fomdmopygbl LobAygmo ULbgsmdgdel gmmmo (4], [29], [30D.
odobomgol, GHmI ogghgbgosmg®mo  aob@mmgds  dgoigommb
bbgomdnsbo aob@mmgdom, sqaomgdgmas méo gHsdob asbbmeogm gds

L o6y993680b  9Vygode Gasmomegdel  ség  gbrs  Fgoggommmb
Fathdomol molyhgdgmo boddsgmon.

I pogg@gbgosgnydo m3ghodmmo gbps Igoggemmb yoMygggeme
Lhgomdosbo m3gAsdmeom. sa@gmgy 6o dmbrgl LsFyolo wm>
LoUabmgtm J0Amdgdol s3@mJbodsgos.

sbgmo  3Gm@gegPol  obbm@gogmadel  dgpgase  Sngomgde
bbgomdosh 356@mangdgdl dgbodsdolo Lafyobo s bLobsbrg®m Jotm-
3g00m. 33c0gsre, dmgdgmo oggMgbaesmY@o aobdmagdol Gobgomo
39mblbol 3Mmdagds mamob Lbgsmdosbo g3bHmMmadgdel sdmblbsby.

Yaagommn  (1ILLS) poggMgbaoomagde  3obdmmgds  Igbododobo
bbgomdasko ao6@mmgdom. sBobsmgol (IILL5) 3o6@mmmgdsms  bobdgds
orsgfatmn Jgdrgao Lsboor

aazu, au,+f(,y{_+_) oy a_ul_%)+ uy

o x o & o) “ay
+f3(x’}')%=lf;(x’y)¢|(x’y)r
a o o 5 (2.1
a?;’+a"’+f,( (Ex-—%"—‘] filxy g‘+3;’)+a,ax;;+

+L(x:y)%=%fl(x,y)¢z(x.y),
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o , O ) ]
#('&c—t+auzJ (au all,J %L(x’.)’)":=j;(x’y)¢;(x»y)v

dy
boo3 Fgdmegdymmes YgBgan smboBgbgde
SN =dag——. JACSOE m
f:(x:)’)=8palms fi(xy)= m
fs(x,y)=4a.ﬁ, f.(x,y)=(1$:y,),-

g0dgom, G={0<x<1,0sys1} 33503830, GmImoaly bobmgaos T
bogodiems  godmgmer  (I12.)  Lobdgdel  3mBsblbn,  Mm3gmog
5305gmaomgdl bobobmg®m Jo@mmdgdl

u(x,y)=0, u,(x,y)=0, u(x,y)=0, (x,y)el. (I1122)

(2.1, (@I22) os3m@Esbol  Gogbgomo  28mblbobamgol  G-Bo

Ygdmgopmo JoGhoggmbs dopg

G, ={x,=(", ")),
bopog xW=in, xV=jn, i=l.,N-1, j=L.,N-1, hN=1, h 3spob
Boxo.s. >mg603bma u,ﬁ:u,(x,,yj), u,’,:u,(x,,yl), u,’,:u,(x,,y‘) Loddmgnem-
%00 G,-bg 3obLobmghgmo domgMe gobiiegdo.

rogfgme  Lbgsmdasbo bjgds (2., (122) s3m3zsbobsmgols,
Gobogobsg  dmgobrobmm  3sm@o  Fgdsgosmo  ymggmo  Fo@Bmgdymob
33Gmg308s30s. Bngomgdon:

-l 1
ul, 2u’+u,’_,+u,’"—2u,’+u,' u,‘,,—u’+v{ -v)_
K K Ha h (123)
v, —v/ u/‘l ll v:l:ll —vII0| - :M + V -ol {rs i
-1 mh (- ; +a, X +15 =Ffu¢w



v =2v +ul” vl =20 v !

(i | o a=v, ll -u’
a‘. hz -+ hz (2] j‘u(ll f I)+

h
u,,~u  v"-v ult -ul, -u +u’ w”'
+ ’/J( Ih + 7 )+az ) |h f” 7f,¢1J,
p W:/n—ZW,’+W,’_,+w,”'-2w,'+w{" —a u,’,,-u‘+v,’"—v,’ _
h1 hz 3 h h

-E fiwl = il
i=12,.,N-1, j=12,.,N-1
Bomgdgm 236@MmgdgRdMb ghmar obgobomemmn Lsbobmghm Jahmdgdo:

u,, =0, u,, =0, u,=0, u, =0,
% =0 vy,=0 =0, v,=0, 24)
w,, =0, wy, =0, w,=0, W, =0,

j=01,..,N, i=0},..,N.

dogopgn §hgog omagdtgm  aobdmemgdsms (l123), (l124) Lobdgds,
Hmdgmog yoreonfamgds Igdmgan baboo:

a 2(a, +1 fr+f: fl‘ 1
hlz ‘I-I—\(l ) I h 2] [hz"'T ulol+h2 |+
7]
+ hz .le) 2y ( flf__:_:},'l -[‘:_Z"'f;"i)v/u— (11125)
\
( LY 1
_ g;__fz:) I h1 II:II f"’,'w,’+-% = P o ¢|,)

f;l j;, l‘ f;l '/0|_ _a_%_f;l ,,|+ 2u,,:l|+
“h h2 h2 n h h h
1 5 2(0. +1) fu + fs: ') g‘—v"' + a 4 I fs: I
+7'?V,_| - h’ t hz t hz h '

f;: fh &_ ol__l_ TR
+(h1+ h ul :+ h w:l —ﬂ 6 ¢z.:)’

.. £
‘;’(u’—u,,,+v ")+ ,W,'.. (h’ +pf:f,)wf+
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Bo(op
+r W)= 10,
i=12,.,N-1, j=12,.,.N-1.

uw = 0, u”l = 0, Uy = 0’ Uy = 0’
v°1=0, VNI=O, v'°=0, v”v:o,
Wol =0, WN’ =0, w,,=0, wm =0’

Jj=0L.,N, i=0]),..,N.
dgdmgommn Jgdrpgan smboBgbgda:

/ 7]
{2"' "JE A= hl,T A,=%I’l, A,=(%+%)E,

N £
= A=22E, A =2m, A,=234E,
A= (h h’]n h R h

y Ss, a flo2
K,=(-h— h,]n K=2E, K=, K,={T+h—,}

a S Si _Ju
K=2T, K=MK, (h,+f)5, K==,

2u 4
M, =211, M,= (h‘,‘ ;‘f] M= LT,

baag n > T gbodoBobog FodBmomagbgh 0dsgg Mool
Mhosambomy® o Lsdresambsgmygd d>dGagdb

-1 1 0 0 ..00 -2 1 0 0..00
0 -1 1 0..00 1 -2 1 0 ... 0 O
n=fo o0 -10 .0 O0f, T=f0 1 -20 ..0 0
0 0 0 0 ..0 -1 0 0 0 o0 .. 1 -2

bmsmm' E stob N-1 cGogob ghogymmgobo dodGaegs. 3306 (M125)
356@mangdoms LobPgds Roofahads Bg0ega0 odHogymo baboo:
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sol

%Eu,_, +A + A +AJu, + A, + A+ AV +[-A +A v

_A'l[w: -WM]:%(/;{, ¢|l:)'

L

-[K, + K Ju, +[K, + K, u,, + e

Ev_ +[K,+K, +K]v,+K,v, +
l J v
+ K'lw: =; 6. 'q’z.:)' (III-2-6)

%E(u, -u,,)-My,+ %Ew,_, +[-M, +M,]w, + :—,Ew", =f -9l
ooz
u= (.04, , v=(V,v,.,,), w=(w,w,,..w,,).
(I11.2.6) —0a6 Bogopgdoen:

1
Allul-l + Allul + Aﬂ“lol + Bllvl-l + Bllvt + BIJVM + Cllwl-l + anl + Cl)wlol = ;D¢l ’

Aty + A, + Ay + BV, + By, + By, + CyW,, +CyW, +Cyw,. =i0¢,

A, +A4u + Az, +Byv, +B,v, +B,v, + Cyw,, +C,w, +Cyw,, =Dg,,

i=12,.,N-1.
5] Yglmmgdgmos BgBgao ombodzbgde:

D=f.E, A1|="":;_E’ Ay=Ag+ A+ A, A4,=A,, 4,=0,

a a

Ad,=-K,-K,, 4,=K,+K,, 4,=0, A”=7’E’ A,,=—7’E,

1

B,=0, B,=A,+A,, B,=-A,+A, B"=FE’ B,=K,,

“B,=K, +K, +K,, B,=0, B,=-M,, B,=0,

C,=0, C,=-A,, C,=A,, C,=0, C,=K,,
U

C, =0, c,,=hﬁ,E, Ca=-M,+M,, Cy=%E.
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§3. sdoa8hg30 Lgghgmo aeMlob Fobolfmdmol
3°63mmgdobsmgol bsbsbpghm 33m3560b Gogbgomo 53mbLbs

D &abdgto s3masbe.
3b30bommar  aobdmmgdsms  (II12.1) Lobdgds Bgdregao  Labob
F96Jd30gdobomgals [35)
D (x,y)= au,, tu,, + j;(x’y)(“u +u,,) = [,(xyXu,, - u,)+
+au,, + fi(x,yu,,,
O,(xy)=u,, +au,, + f,(x,y)(u,, - u,J)- f,(x,y)(uu + u,J)+ (I1L.3.1)
+au,,, + fi(x,yu,,,

@, (x,y)= uu,, +u,,)-a,(u, +u,,) —%f,(x,y)u,.

939930 Lobsbmg@dm 3o@hmdgdomn
(x)=0, w(xy)=0, u(xy)=0, (xy)el (132)
> Igrdoggdon [20)(ag. 459)

p=l, ©0=03, E=21-10°,
= £ __gomae, i-= ——=0,33, (13.3)
2(1+0) 1 -o?

baag
X, y)= —— s ¢ LI34 ’ ¢ XN YV)=—7T—
¢|(Y) ( )1 z( )f.( )z :( )/;( ))
2.0, (M22), (13.1) s8m3sbs sdmgblbom babégmo bbgomdgdol
dgomgom.  sBobamgoel gobodpgdmme  (I023), (1124) Jgbadsdabo

bbgomdasbo bjgBoo.

bgdmm  dmgdgmo  Fgrdnggdeb  omgsgpobfebgden  gdmgmmdm
(2.1, (M22) s3mgsbob dosbgrmgdom  53mboblbgdL,  GmMIgmas
3%ognggdlsg Fglodadobse >jge Lobg bob. 1, 1y, L.

58 38m(3060b begbdo >3mboblbgdas
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w5.3)= 0l y=Dsin,
u,(x,y) = 2xp(x - 1)y - 1)sin xy,
u,(x,y)=3>.y(x—le-l)sinxy,
dom0 gbddsdolo athegeggde Imigdnmo bob. 2, 2,, 3, boboo.
Jagdmo 8mEgdymoes sbogmo babGe u,v,w ga6Jzogdobs, Bomo
Ygbododobo  doobmmgdomo  360gbgmmdgdobs >  (EMInmgdobsmgol
bmgoghmo 3356donr FahdomTo N =8 JgdmbgggsBo

@bthogmo 1.
33569300 u, u 3remdogngds
1 1,869-10" 1,717-10* 1,52.10°
0,002 -0,006 0,008
9 0,002 -0,007 0,009
13 0,007 -0,01 0,017
18 0,011 -0,021 0,032
23 0,006 -0,015 0,021
28 0,012 -0,004 0,016
33 0,021 -0,015 0,036
37 0,007 -0,012 0,019
4] 0,019 -4,674-10" 0,019
46 0,012 -0,006 0,018
abGogmo 2.
33°699380 u, v gromdomgdo
1. 3,738.10" 0,002 0,002
0,004 -0,001 0,005
9 0,004 0,008 0,004
13 0,013 0,005 0,008




18 0,022 0,019 0,003
23 0,012 0,025 0,013
28 0,023 0,014 0,009
33 0,042 0,036 0,006
37 0,013 0,026 0,013
41 0,037 0,029 0,008
46 0,023 0,024 0,001
3bdogno 3.
3356d9%0 u, w 3mdnmgds
1 5,607-10" 0,003 0,002
0,006 0,013 0,007
9 0,007 0,014 0,007
13 0,02 0,027 0,007
18 0,033 0,045 0,012
23 0,018 0,023 0,005
28 0,032 0,036 0,004
33 0,063 0,067 0,004
37 0,02 0,019 0,001
41 0,056 0,056 0
46 0,035 0,033 0,002

Gopmei  Bgegagdost B,  bogdsobs ety 33569730b
®ogbgobsmgols (oo A dogabamgol) Lobybdy bagdomp domogmoo.

2) gobgobomem (M2, (UI22) 28m3565  Igdgan  Lobol

896JGogdobsmgob [35]
¢|(x’y)=¢z(x’)')=¢)(x’y)= L. (I11.3.4)
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boesg badstomoasbos (133) Hmemmdgdo.
bg9mn  aobboggmo  ®gbda@e  s8mzabols sbogmmaoay@ae  (I112.1),
(M22), (M3.1) 53m3s6s s8mgbbbsm Lsbgmo libgomdgdol dgmmmon.
sdobsmgol  gobsdagdmmer  (II123), (I1.24) gLodsdolbo  Lbgsmdnsho
bjgdom.
93°65bgbgamo Gmmmdgdob yomgomabfobgdom, Gmas N =8, (L112.5)-
- 36 dngomade pobHMmgBsns Vgirgy LobHgdsl
224u} - 593.455u! +237.576u) + 64u’ +67.87%u} +150.303v! - 163.879v! —
- 146.424v] +160v? - 210.63w! +210.63w} = 4.657-10°,
224u, - 596.406u; +236.986u; + 64u, +71.42u} +154.4350] —167.42v} -
—147.014v] +160v; —192.712w} +192.712w} = 4.261-10°,
224y — 598.486u] + 236.108u] + 64u’ +74.378u’ +158.27v] —170.378v} ~
—147.892v +160v! —167.55w} +167.55w} =3.704-10",
224u’ — 599.704u’ +235.062u; + 64u} +76.642u} +161.58v} ~172.642v! —
—148.938v] +160v; —139.842w' +139.842w} =3.092-10°°,

224u? - 600.178u? +233.956u; + 64u; +78.222u’ +164.267v; - 174.222v} -
~150.044v¢ +160v¢ —113.272w} +113.272w; = 2.504-10",
224u® - 600.079u} +232.871u? + 64u? +79.2084 +166.337v —175.208v} ~
—151.129v] +160v] —89.943wf +89.943w? =1.989-10",
224u] —599.579u] +231.86u] + 64u’ +79.719u} +167.86] —175.719v] -
—152.14v +160v} — 70.599w; +70.599w. =1.561-10",

224u) — 605.68 1u) +249.97 lu) + 644} +67.71u} +137.739, -163.71v} -
—134.029} + 160v; -192.71 2w) +192.712w} = 4.261-10°,
224y’ - 608u? +248.889u; +64u; +T1.111u; +142.222v; ~167.111v; -
-135.111) + 160v, -176.988w; +176.988w} =3.913-10°,
2240 — 609.247u} + 247.273u) + 64u +63.974u; +146.701v] ~169.974v; ~
—136.727v} + 160v; — 154.749w; +154.749w; =3.421-10°%,
224y’ - 609.524u; + 245.333u} +64u] + 76.19u; +150.857v; —172.19v; —
—138.667v] + 160v; — 130.032w} +130.032w; =2.875-10"°,



224y}

- 609.032u; + 243.269u; + 64u; + 77.763u; +154.495v; —173.763v} -
—140.731v; +160v¢ ~ 106.082w; +106.082w; =2.345-10"°,

224u; - 608u? +241.23 luy + 64u] + 78.76%u, +157.538v; - 174.769v; —

224u)

~142.769v} +160v] - 84.828w! +84.828w} =1.875-10",
=~ 606.632u; +239.316u; +64u} +79.316u! +160v] ~175.316v! ~
—144.684v} +160v} - 60.025w! +60.025w® = 1.482-10°,

224u; — 615.784u} +260.324u, + 64u’ +67.459u} +127.135v) ~ 163.459y!

+123.676v] +160v; - 67.55- w) +167.55w! =3.704-10",

224u} - 617.558u; +258.909u; + 64u} +70.649u] — 131.74v’ — 166.649v —

—125.091v; +160v] —154.749w] + 154.749w; =3.421-10,

224u; — 618.146u; + 256.78u} + 64u’ +73.366u; +136.585v —169.366v] —

-127.22v] +160v; -130.452w] +136.452w; =3.017-10°,

.................................

33>J3b 147  aobdmmgds 147  gabmdem.  bgdmer  dm(3gdgmmo
3°6mmadoms Lobgdob s8mboblbgamsm Fgadmgds 3odmygbgdgm 069l

FAgog

>magdtgm  aobdmmgdoms  Lobdgdol  sBmblbol  Gmyme

dodsdato, sbggg 0dghsiegme gmmpgde [31).
domgdoamo Bgr0g33%0, bmyoghao 3396doo Va6 Hoan o,
Fom3mmpgbommos Ygdrgae (biogmol bobom (Bob. 3,, 3, 3,).

G3bMogmo 4.
3g56dgd0 u v w

1 -4,138-10" -4,5-10° -4,093-10*
5 -3,763-10* -2,305-10* -5,704-10*
9. -6,764-10* -6,962-10* -9,158-10*
13 -3,543-10" -1,67-10* -7,175-10°
18 -5,365-10" -4,459-10" -1,219.107
23 -4,344.10" -6,04-10* -1,034.107
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28 -1,551-10* -3,747-10° -4,985.10"

33 -2,158-10* -2,188-10" -9,995-10"

37 -1,233.10° -3,561-10° -7,156-10"*

41 -1,035-10* -1,075-10" -6,153-10*

46 -3,376-10° -1,561-10" -4,941-10°
3. 336mlodsgool (3remdogmgds.

3%9mgo gemomm dopgdgmo bbgomdosbo 2a5bmmgdob
336GmJbodsgool  3rmBomgds. opomomsw, ydobgobomeme  (2.1) s
(23)-o0b 3gba3dy 3°bHmmgdgdo. 36bokhgh 2°60mmgdoms
336mJLods00b asdmggmgge SbogmpngHos.

ao6gobogmmm ©oggMgbesmgdo 3abdHmmgds

;{a R ] - (‘2‘; % ] O R e

s dobo Fgbsdadolo Lbgsmdasbo Ligds

{2

A

—2w +w,  w'-2w + W wl, -ul v'-v
+ 2 -a, + -
K h h h
W f;ﬂ’u’
i=1,2,.,N-1, j=12,.,N~
Udmgomemn >m6odgbgde
U, Uy
Pt DW=V |
uy W,

Lp(x,y)= /{

Lag,=

ulwl, +w,)-

au,+au,

ayl

) (c:: %"y) AR L)

(ulJ + v)'-l )—

;./;ﬁwtl - fSIJq,JIJ‘
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30350, u,, u,, u, bsgds@oboge aemage gbiiegdos, bogmm Plx,, y,)
P-b 3dmgjioss G, 3opgby.
3°630bogmma

(LP)A = y((u, )i._: + (ux );,,. )_ a)((un ):Iu + ("z ):; )" %fs{.(u: ): = j;{,

3°6g0bommmm Lbgsmds LB, -(LP),. a39d6gds
LA - (LP), = ulwi, +w,,)-afu,, +v,,)-£ fw - fiol, -
p (113.7)

-l ), + @Y, )+ a o), + (), )+ %f{ () + 1205,

230mJbodsgoab rm3omgdol godmbsygmagore, GmamA (36mdogmas
(2], Uogdstobos LP-ob  paodmbobygmgdsTe  dgdogsgmo  Lopomggdo
353 Bomme Ggomm@ol gm@dgmoel asdmygbadon (x,, yl) Fa6@om 3o,

mpme (13.7) gmadgmopsh Hsbl Gmmmdob atixggbs dbskgdo
dopm3 Joggee ™G Ygboghgdl aoshbos O(k) @opol, beme ws6s@hgh
& Fga6b go — O(h) @opob Lobybdg.

bodmgrmmp, dogopgm, GmA S3GmJbodszool 3rmdamgdol Mogos

)
L,p, - (LP), =0(h).
A936036mm, @m8  Bomgdgmoe  Lbgsmdasbo  bjgdel  3Agdsemdol
359mjgmgge o353 Totgdgmos 360336gemmgob bodbgen ggdmsb

(bbgomdnsbe m3g@odm@o  sthomgomBggemadgmos  ©> bbgo). dszded
Gogbgomds  gJulghodgbpgdds, Gmdgmog  Fodomgdgm  ofbs o3

' Ubgomdosbo bJgdob bLsBgommgdom, ohgghs, Gmd bagdmm  983dd DGR

bpgds  Soobmmgdomo  58mbobLbeb  o3gde,  Gmdmolb  bobybag

385 38sgmgomgdgmos.  Gogbgomds aJL3gM0dgbHgdds  ohggbs, @m3

3odmmgmgdol Lobygbdg Fgosbbdgdymos 336mJbodsool  (3remdaggdol

H030006.
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6ob. 3,

Bob. 3,

6ab. 3,
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