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Summary

In 1955 Ilia Vekua [1] published his models of elastic prismatic shells, prismatic shells whose
cross-sections area vanishes at least at one end of the prismatic shells, he called “cusped” prismatic
shells and In 1965 he offered analogous models for standart shells [2]. In both papers he
considered a very important investigation of well-posedeness of BVPs (boundary value problems)
of peculiar types which could arise in the case of cusped shells. In practice, cusped prismatic
shells areoften encountered in spatial structures with partly fixed edges e.g., stadiumceilings,
aircraft wings, submarine wings etc., in machine-tool design, as incutting-machines, plannings-
machines, in astronautics, turbines, and in manyother application fields of engineering.
Investigation of elastic cusped prismatic shells, considered as 3D ones, may occupy 3D domains
with, in general, non-Lipschitz boundaries. The problem mathematically leads to equation of
setting and solving of boundary value problems for even order equations and systems of elliptic
type with the order degeneration in the statical case and of initial boundary value problems for
even order equations and systems of hyperbolic type with the order degeneration in the
dynamical case.(for corresponding investigations see the survey [3],[4] and also I. Vekua’s

comments in[5] (p.86) and [12]).

Piezoelectric materials are widely used in modern engineering structures and technology. hence
it is important to construct and investigate algorithms of approximation of three-dimensional

models of them by twodimensional.

G. Jaiani constructed hierarchical models for piezoelectric nonhomogeneous porous elastic and
viscoelastic Kelvin-Voigt prismatic shells on the basis of linear theory. Using I. Vekua’s dimension
reduction method, governing systems are derived and in the Nth approximation of hierarchical

models BVPs and IBVPs are set. [6]

The present work is devoted to construction of hierarchixal models for thermoelastic Kelvin-
Voight piezoelectric prismatic shells. Using I. Vekua’s dimension reduction method, governing
systems are derived and in the Nth approximation of hierarchical models BVPs and IBVPs are set.
There is considered Antiplane deformation of transversaly isotropic piezoelectric materials and

Bvps are set and investigat
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byl H™3geoE Bg0msb s §399msb 99dmbisBrzMmeos

) )
x3 = h(xy,x2) @5 X3 = h(xq1,%3)

D9306900m, bmewm 239006 - I' 30wob®mo Bgsd3oMom Mol Jbsbgzgwo
39603035000 0x3 09MHIoL 356M5egEE0, 9fmMgds 30M0HINMOo oGO
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0o0Mmop9bL 330050 LOLJol BOMTOE)SL.

+ )
2h(x1,x3) = h (x1,x2) — h (x1,x2) 20  booEgl 3H0BIMWOo FoOLOL Lobdg 9fm©gds.

360DIMwwo oMol gadowo 0x;x; LOdOEHYIHY 530608bMm™M W — 00, ol L BPIsOL FoOLOL
LoBEZ5M0 ghirgds

39630bomm 36:0BIME0 oMbO, HMIGELSE 39300 L2 569, Mdwol 3Mmgdzos x3 = 0
LodMEYJHY 5OOL W, 8990 30600 HBg3oMgdom [bobsbo 1, 12, 20] :
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33293
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X, > 0 Bobgge® LodMEHY)do. s3w9d350m Lbobdq
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Lo0sbo3 339943L

® () () (GO ) )
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OmEs k < 150 9990b393500 3503mdm MM 33543L demsy3o [odsbgzomgds, bowm Mmas k = 1
50 99900b393500 3503Mdm MM 335J3L Jobgzoo Fodsbgzowqgds.
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6bsbo 15. ¢ = 2
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(-) )
T
o
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Bsbso 18.0 < ¢ <

nf_2 n
errzziﬂd %T;” n=0L...

3mobmdgdl, 396dm,
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a 0, n=m,
[P.@P,()dz =1 2
-+ 2n+1"

(2.1)-0056 (3b50s , HMA 30bMTms

1)2
(n-’-Ej Pn(Z'), n=0,1,...,

LoLEBYTS MOPMBMOTOMIOIEO0S.
(*)-80 9m35b0bMmo (33eom
T=ax,—b

3960059dbs, Lo

) ) ~ ) )
2h = h—h 360BdMwo go@LoL bobdgs, 2h = h+ h . gbswos,

() ()

2 h+h
T=H 0%k~ mH 0O
—h h—h
Qb
(h) X, X 0, n=m,
(%, %)
P, (ax, —b)P, (ax, —b)adx, ={ 2
(%) 2n+1’
LoBMYSM,

¢)n(T)’ n=0!1’21---, TG[C,d],

MOOMbMOHI0MYOME0 LobEgdol dodseo gmogl H3MH03L 3L
f(2) =2, ()
n=0

Lobyg, Loss
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d
¢, = [ f(De,(r)dz, n=01,...,

BMOHO0IL 3mgBOE0IbEHIO0S.

dm399Mo  f(xq,Xx2,x3) B6J300L r-G0d0l FomgdoBozemo dmdgb@o gobolyBrzMgds

3990092650650 :
)
h(x1,x3)

frx1,%2) = ) o f(xq, x5, X3) Pr(ax3 —b)
h(x1,x3)

bos3 B 960b T-000b ¢09:556MoL 3meobmdo.

Bofoermdomo 06@gacmgdol o 356M539GHMDBY oM 30Y3I0 06EHIAMIOL gofo®dmgdols
Poboblo s P (1) =1, B(—1) = (—1)" 20m350olfiobgdom, sopoeo g3l 8939al [6] :

) () _
h(x1,x2) h(x1,x2) ) )

) B(axs = b) fzdxs = a [ F(ax3 =b) fdxs+ f —(=1)" f

h(x1,%2) h(x1,%2)

(P:()xl,xz) (B &)
) Pr(ax3_b) ﬁa dx3 =fr,a_ f h,a—(—l)rf h,a_

h(X1,x2)
(h—)
(+)(x1,x2) Prl(ax3 — b) (a'ax?, - b,a) f dXS
h(xlle)

599056 9556M0L 3mEwobmdgdol M30L9dgdOLS s Fglsdsdolio FoMmEsgdbgdom sEYOwo

533b 8989 ARV :
e 2)
X1,X @ .
+) v Pr(aX3 — b) f,3 dX3 = - Zs=r+1 a3SfS 22
h(xq,x2)
_(_1\T+s
bacag, st = —(25 + 1) ZCT
(e e2) .
X1, pa
(+) e Pr(aX3 - b) ﬁa dX3 = fr,a + Zszr basfs (2.3)
h(xq,x2)

T

r r
bb@be , bjs =—Qj, S > bjs =0, s< r;




) =)
h ,a_(_l)H-s h Q

2h , SFT.

bsqsg aZr = rh—}'l"‘, az,s =2s+1)

T4

r r h
Aus = Ags) S#T,  Aqr = (2r+1)=-=%

7 —6030b J50935E03w9M0 ImIBEH0 4960LsBLZMYdS F90gabs0MS :

(uir' Xijr' eijr: (pir: Hir: HOr' Pr, j:r' Djrr Bjrr Xro M) ferv Qr’ Srv err §r)(x1r X2, t)

+)
h(xq,x ~
= f(_) . 2)(ui'Xij' eij, (pi'Hi!H0'<p!T! Dj,Bj,X,T],fe,B,S, Qj,S ) (xl,xZ,X3,t) X PT(QX3 - b)dX3,

h(x1,x2)
Lo
(;;) (’—l) B
2 1 +
P.(axz3 —b) ( alxp,x) =g = N b(x,%) =5 = H)
h—h h-h

560 T —600L 97556MOL dmerobmdo.

99900930 B1M09-9s396M0L FH3M030 sGHOL 3OYds©O [1]

. 1
(ulle]l el]l ¢U HU HO; (pp:]:; D]' leXl nlfel 9; 5’ Q],S )(xlleIx3! t) = Z a (r + E)

=0
X (u’ir' XijT' €ijrs d)ir' Hir' HOT' Pr, :FT' Djr! BjT! Xro s fer! 97’! STI er; §T)(x11 X2, t)
X B.(ax3 — b)

) (+)
(1.1)-(1.5)-0b P-(axz —b) — By o003 900L s 06GaM9000m h(x1,x3)-©b6 h(xq,x3)-

99 Lobgol x3 J0oMm, 80300900 899I BMEOIMGOL w-Jo:

r T A Uiy .
Xair,a + Zszo Qjs ins +Xi=p 92 i=123 r=2012,.. (2.4)
r T r T az(pr
Her o + Yis=0qis His + Hop + H = pk 3c2° r=20,12,.. (2.5)
r r
Dar,a + Z§=0 ais Dis + D = for, r=20,12,.. (2.6)
r T
Barq + Xs=oais Bis + B =0, r=012,.. 2.7)
r r r aS
Qara + 2s=0aisQis + Q =Ty T r=20,12,.. (2.8)

ot’
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Lo

r (+) +) ) =) =
Xi =Xz — Xai,ah,a + (_1)r —X3; + Xai,ah,a] + Dy

N2 /(2 N2 /(2
=Xm |1+ <h'a> + <h'a> + (—1)rX(+) 1+ <h,a) + <h’a> +dy, 1
n; n;

=123

H=H;—Hyah,+ (=1)"|-H3 +Hyho| + F

)+ O IO ()5 CNION
SRS () () o [ (82) 4 () s

r (4 +HE) [ - =

[ CONNCONCY [ =) (—)(—)]

D = D3 — Dyh, + (=1)" [-D; + D, h,,

)+ +) 2 () CNION
_ Dy ( )+( ) (1D 1+(h,a) +(h,,x)

ro () QENQI)
B=B3—Byh, +(-1)"[-B5 + Byhy]

B+ OO ) N /02
= Bi n; 1+ <h,a> + (h'a> + (—1)TBL n; 1+ (h,a> + <h’,0£)

r () +H) =) =) _
Q=03— th,y + (_1)7" —Q3 + th,y] + S5, =

B+ OO ) N /02
= Qi n; 1+ <h,a> + (h'a> + (—1)T Qi n; 1+ (h,a> + <h’,0£) + §T

(1.6)-056 do3009d0m :

r
Xijr:Eijkleklr +Ei*jkléklr +Eij Pr + b;j¢r+dijy((/)r,y + Zg.;r bys (ps) - dij3 Z?=r+1 ags (ps) +
r r r r
l]]/ ((pry + Z bys (ps) - d;'kj3 Z?;r+1 Qss (ps + Dyij (Xr,y + Z;ozr bys)(s) — D3ij Zgo=1”+1 a3zsXst
r r T r
p;ij( Xr,y + Z?:r bys Xs) - p>3kij Z;ir+1 ass Xs+qVij (nr,y + Z?:r bysr/s) — q3ij Z;ir+1 azshs +
. r r r
Q;ij (nr,y + Z?:r bysf’s) - q;ij Z;ir+1 ajsﬁs - ﬁij 67" + Mi*jy (ar,y + Z?:r bysgs) -

r
* [e's)
Mijy Zs=r+1 a3595
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1 1 T r 1w (o .
Xijr=; Eijit (Wpery + Ui ge) + 5 Eijia Xszr(bies s + bisugs) +5 Eijkl(ukr,l + U ) +
1 -« [oe) i . r . 7 £ . . r - r
EEijkl Zs=r(bks U + blsuks)+bij Pr + bij(pr +dijy((pr,y + Zs:r bys(ps) - dij3 Zs=r+1 ass (ps) +

* b o] " . * [o%) r . 0 r 0 T
dijy (gar,y + Zs=r bys QDS) - dij3 Zs=r+1 A3s Ps + Pyij (Xry + Zs=r bys)(s) — P3ij Zs=r+1 A3sXst

* y o) " . * [o'%e) r o fe) r o r
pyij( Ary + Zs=r bys Xs) - p3ij Zs=r+1 a3s Xstqyij (nr,y + Zs:r bysr]s) — q3ij Zs=r+1 asshs +

. r r r
Q;ij (nr,y + Z(sx;r bysr)s) - q;ij Zg.;r+1 AjsNs — ﬁij Qr + M;jy (Qr,y + Zgo:r byses) -
r
Mlikjy Z?:r+1 a3595

. . Ur — Pr ~ . Xr ~ . Nr 5 . 6r
330D ¢ vy = W'lpr Ty Xr = prel’ My = prel’ 0y = pr+1 (2.9)

9)-b 2450035¢0LF06d0 J03009dM:
(2.9)-b gomgsrolfjobgdom dogowgd
1 r+1 1 00 s+1 0} ’ 1o pre1(y
Xijr=3 Eijiah (Viers + Virk) + S Eijia Zszr+1 h*77 (brsVis + bisVis) +5 Eijiah (Viery +
) 1 ., o ro L ~ N .
Virk) + > Eijrr Xs=r+1 ho* 1 (bys Vis + bisVis)+bij K™y + b R™ My +d;j, K™ 1y, +
r . r .
dijk Zgozr+1 h5+1 bkslps + d;jyhr+1lpr,y + dijk Zgir+1 hs+1bks l»bs + pyij hr+1)(r,y +
r 3 * 0 LS ~
pkij Z;O=r+1 hs+1 bksj(\;*' p;ijhr-'-l)?r,y + pkij Zs=r+1 hs+1 bksXs)+qVijhr+177r,y +
r < * [e'e] r < N * n
qijk Zg.;r+1 hstt bksﬁs + Q;ijhr-'-lﬁr,y + qkij Zs=r+1 hott bksns - ﬁijhr+19r + Mijyhr+10r.y +
r ~
Mlikjk Z?=r+1 hs+1bks 95 (2-10)
(1.7)-c096 dog0mgdm:
1 1 o 1 r 1 4 7. .
Hjr= dj; (uprs + qu,k) + 5k 252y (brs uys + bysuigs) +5 dj (s + ulr,k) +
1 ww T .. - w I . (.
Edklj Zs=r(bks Urs + blsuks) + deDr + dj Dy + ajk (‘pr,k + Zs:r bks (ps) + akj ((pr,k +
© 4 . 75 % 0 r
Zs:r bks (ps) - ajgr + ij (gr,k + Zs:r bks 95
(2.9)-b 35m35oLHOBYBdO” B030(M9OM:
3oM3o J 30Q0
1 r+1 1 ) s+1 ¢} ! 1 g« pr+1(, ;
Hjr= djqjh (Virg + Virg) + 5 Akt Yszrs1 BT (bsvis + bisvis) +5 dijh (Virp + Virge) +
1,4 <o ro. L . : ~
2 iy T2 B (s Vs + Bistis) + AT+ R i (740 +
r . T . ~ ~* ~
B2 R bigths )+ i (W40 S B bt ) = 18, + B (7410, +

r ~
Zgir+1 hs*t bises) (2-11)
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(1.8)-09b dogomgdm:
c r 7 = * . . r . x . . ~
Hor = —d;i| @7 + z bis o5 | — bijeijr — $@r — bij | ¢ri + z bis s | — bjéijr — & + MO,
S=r S=r
* C r
- Rj (gr,j + Z b]S 95)
S=r

(o) r [ee] 1 [ee) 5
= _di ((pr,i + z bis §Ds) l] < (ulT'] + ujT‘ L) +5 Z bLS u]s Ez is)) - Egor
s=r = =

S=r

1 1 r
— b:} (E (uir,j + ujr,i) + EZ bis 'l:ljs Z bjs uls) f (pr + mH (01’]
S=r
> r
+ Z bjs 65)
s=r

(2.9)-b gomgzseolfobgdom doz00gd0:

r
= _d (hr+1¢rl + Zs r+1h s+l bls#’s) - ( h" +1(Vtr1 + erl) + 5 Zs r+1h (bisvjs +
H Enr+1l * (Lor+1(y y 1y s+1r- H *pT+10j
bjsvis)) - Eh ¢r - bij (Eh (Vir,j + er,i) + 525=r+1 h (bisvjs + bjsvis)) - 5 h lpr +
~ ~ r ~
Mh™*10, — R; (W10, j + %52 11 h*T1 bjs6) (2.12)

(1.9)-0056 dog009d0:

. . r r 5 r
Djr = pjkl €ki + pjklekl - (jy <Xr,y + Z bys Xs) + (j3 Z ays Xs — ajy (nr,y + Z bys ns>

S=r s=r s=r
©
r
+ d]3 z ays Ns + fljgr
s=r

1 1 r r 1 4 /. .
Dj, = Epjkl(ukr,l + ulr,k) + S Pjkl Yszr(bis wis + bisuys) + pjkl(ukr,l + ulr,k) +
1 4w . T o T o T ~
Epjkl Zs=r(bks Us + blsuks) - (jy (Xr,y + Zs:r bys Xs) + {j3 Zs=r A3s Xs — Qjy (nr,y +

r 5 r B
Zg';r bys 775) + aj3 Zg.;r azsMs + le@r

(2.9)-b gomgzseolfobgdom doz00gd0:
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1 1 o r r 1 . . .
Dj, = gpjkzhrﬂ(vkr,z + Vlr,k) T3 Djkl Yorr+1 B (brsVis + bisVis) + pjklhr+1(vkr,l + Vi) +
1 s yoo stip " 1y P sH1) o
Epjkl Zs=r+1 h (bks Vis + blsvks) - (jy h Xr,y + Zs=r+1h bys)(s +
. o - - o ro_ - - T _ -
(j3 Zs=r+1 hs+1 A3sXs — ajy (hr+177r,y + Zs=r+1 hs+1 bys”s) + aj3 Zs=r+1 hs+1 assh)s + njhr+19r >
(2.13)

(1.10)-c056 dogowgdom:

L 1 r r 1 4 . .

Bjr = > @jia(Wiry + Wir ) + 5 @jia Dér(brs Wis + busths) +5 Qrr (Sier s + i) +

1 o) T . T . ~ oo ’ a © 0

5 9k 252y (brs s + bystiyg) — djy (XTJ/ + Xs=r bys XS) + Gj3 Xszr Q35 Xs ~ Sy (nr,y *
o T w T ~
s=r b]/s 775) + 51'3 ZS=T A3sT)s + pjer

(2.9)-b gomzseolfjobgdom doz300gd0:

1 1 " r 1, . .
Bj, = ECIjklhrH(Vkr,l +Virg) + =@kt LsZre1 B (BrsVis + bisvis) +; Q™ (Viert + Virk) +
1+ yo sticp o " po T+l 0 st1p o
Eijl Zs=r+1 h (bks Vis t blsvks) — Qjy (h Xry + Zs=r+1 h bys)(s) +

r ~

aj3 Z?;r+1 hs+1 a3sXs — Ejy (hr+17]r,y + Zg’;r+1 hs+1 bysﬂs) + €j3 Zgozr+1 hs+1 assMs + pjhr+19r

(2.14)

(1.11)-056 dog3009dm;

T

1 low low 0
Sr = .Bij (E (uir,j + ujr,i) + 525=r bis ujs + EZs=r bjs uis) + aer +me, + ai(¢r,i + Zs=r bis (ps)
(2.9)-b gomzscolfiobgdom dogz00gdm:

1 1w r r ~
Sr = By (3H7 O+ ¥je) + S EZra BV (s + bisvis) ) + Ah™ 18+ mhT g, +

T
ai (A1 + Sra B bistls ) 2.15)
9B ma0Ms (1.12)-omgol 33976905
T
~ o ~ 1 . .

Qjr = kyj (hr+19r,i + X2 BT bises) +5 fik R+ (Vg s + Virk) +
1 [e') r . r . : . © r .
Efjkl Zs=r+1 hS+1(bks Vis + blsvks) + bj hr+1l/)r + aij(hr+1l/)r,i + Zs=r+1 hs+1 bisl/}s ) (2-16)

1396563690 gobEMegdgd0l GgLsdsdolo (2.4)-(2.8)-do 9gEsboom dogomgdm
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1 1 1 I 1 I
E (Eaiké‘ukr,S) « + E (Eaiylulr,y) « + 5 (Eocikl Zs=r bks uls) + 5 (Eaikl Zs=r bls uks) +

4 a

- o T (e o T
(Ealké‘ukTS) + > (Eazylukry) + (mklZs rbksuls) +2( Egij 5= rblsuks> +

,a

,a
(Eai (pr),a + (b z(pr) at (daly(/)r y) + ( aty Zgo rbys(ps) daiz Zs =r+1 a3s(ps) +

,a

(d;iy (pr,y) a + (d;iy Z?;r bys (ps) - (d;;ci3 Z;():r+1 a3$(ps) + (pyai Xr,y) a +
, @ ,

,a

r (o] r * .
(pyai Z;CJ:T bys)(s) - (p3ai Zs=r+1 a3s)(s) o + (pyai)(r,y) a +c+ (ani nr,y) a +
44 4 ’ !
T (o] r * . * T .
(qyai go=r bysr]s) - (p3ai Zs=r+1 a3s’7s) @ + (aninr,y) a + (qyai Z;O=r bys 775)
,Q , ’ ,a

* o) T . * * o) T * o T
(Q3ai Yoert1 a3s77$) a - (ﬂaigr),a + (Maiygr,y)’a + (Maiy Yozr bysgs) — Mgz ¥sZri1 035 05 +

,Q

ro1 1 s s 1
r oY) * . .
s=0%s [5 Eijit (Upery + i) + > Eiji Xsi=s(bksr tisi + bisitisr) +5 ity (iery + ) +
1 s s 5 s
" © . . * . ©
EEijkl Ygr=s(brs) Wsr + blstuksr)+bij Or + bijfpr +dijy((Pr,y + Yor=s byst‘/’st) -
d o) S d* b o) bS . d* o) S .
ij3 Dsi=s+1 351 Ps1) + ijy ((pr,y + X=r ysr Ps1) — ij3 Dsi=s+1 351 D1 + Pyij Xry t
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X2 X022 + kXo2 = (05 + S0 Eo) ™ 23" [—po X3 — E (feo -D+ @2>]
2\-1,1-k 0 0
(x2V3o,2),2 + (k= 1vsg2 = ({o Eo + po) 227" [0 (—X3+ 01) + po (feo — D + 03)]
> > 2 -1,1-k 0 0
(x2%02) , + (k = Doz = (05 + o Eo) x5~ [~po X3 — Eo (feo D+ @2)]
k> K 0
o (xz)(o,z)_z = Po (xz 1/30,2)'2 — (foo— D+ 0,)

0 0
((ngéc + o on§)V3o,2) , $o (=X3+601) +po (feo =D + 6;)
(4.12)-(4.13) 296 ™g0900 250050960905 9090 Labood:
k 2y-1 4 )
(xf V30,1)’1 = (§oEo +P5) ({0 (=X3+ 61) +Po (feo =D + 62) ) (4.14)
2 k5 2 -1 4 2
(s + %o EO)(xl)(O,l)’l = (P56 + S0 Eo) ™" (=Po X3 — Ep (feo —D+ 92)) (4.15)
(4.127),(4.13%),(4.11), 396390900l Do 5dmbsbLBL o3l Loby :

X, dT 0 0
v30(x2) = ({o Eo +P5) 7 [] Zf—k 140 (=X5(0) + 01(8)) + o (oo () — D(E) + O(B)]dt + ¢} +

) {(1 — k)AL, k#1 (416)

“ Inx, —InL, k=1

¢

xzd 0 0
7o) = 08+ 0B [ S [1=poXs(®) = By (fuo(®) = D(O) + 0,0 )1 + 3 +
L L
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_ -1(.,1-k _ 71—k
L2 [A - L )_. ke#1 (4.17)
Inx, —InL, k=1
- 1k j1-k
_ 0 =< — %), k%1
bo=—1J." kfik FEowde+c3+c} o (2 ) (4.18)

ky1( Inx, —InL), k=1

5903965 1. (QoMobagls 53m3965) 300d30m k < 1. 303m3m0m (4.11),(4.14),(4.15) 396G ™gdgd0ls
50065bL63d0, V30, Fo, By € C2(10, L[ )N C( [0, L]), ®m8gdog 5308590m530a09896 9990092
30690 :

v30(0) =3, %o(0) =c§ ,05(0) =i, vzoL) =cf, Fol) =cf By(L)=c}

5903965 2. (390080 59m3565) 3nd3sm k = 1. 303m3mm (4.11),(4.14),(4.15) 3o6&megdgdols
500B65bUBGdO V30, Fo, Bg € C2(10, L[ )N C([0,L]), Hmdgdog 53059m50egd9b 99009y
306Md9OL :

Bo(x2) = 0(1) , v30(x2)=0(1), Fo(x2) = 0(1), %3 = 0+; v3o(L) = ¢}, Fo(L) = cf; Oo(L) = ¢}

5303565 1-0b Bgdobggzsdo cl, i=123; a=1,23wwdoggdl (4.16)-(4.18)-0b

39035¢0bf0b69d00 5§30 d9dgao Loby :

0
et = (o Fo +PD) ™ [P22 [0 (—X5(6) + 0:(8) + Po (fao(®) — D(©) + B, (0)] e+
¢t —cb) (1 — kLK1

cl =c}

i dt ; 0 0
=08+ [ G [1-p08s0 - 8 (fu(® - DO + 0,00 )| v+ ¢ ~ cya
L L

_ k)Lk—l

cs =c?

3 _ o (%2 4t g2 d 3 _ 3k AN !
7= fL korka Q(®)dt + ci —cg)ko (1 — k)L
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50m3565 2-0l 990:bg393530,080l030l G 53MbblBO 0gml Jgdmbsbmgdmmo cf = 0,i =1,2,3

bmeom ¢} 3990003900 (4.16)-(4.18)-0b gom3500lFobgd0m gsbolebEzmgds 399gabs0Msw :

C; =¢j
cs =c}
G =C
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sl33bo

65d(3do 079MHMEMY35000 390306-83Mm0EOL 309BMggdGHMMEo 3H0BIMwo
39OBYOOLIMZOL 5390 0s 0YMIMJ0EP0 FMPIGI0. 00 393w95L FIEBMTogdols
490994300 gm0 FoWGdI0s JOMOMOIE 29DGHMMGdmS LOLEBHYIS s 0gMMJomeEo
39 q00L N-996 305bermgdsd0 alid«eros bslsDegmm s LHYol-LaboBEzBM sdm3EsbgdO.

396boEMm0s FHMIBLZYOLIMS© 0DMEGHOMIMOo 305DMYmgdEOO Jobogrols

3BBH0dMGHY)o ©gBMMFs305 N = 0 80sbermgdsdo, slidmeo s godm3zwgreos
d9L50530L0 LallsBOZO™ s3M356900.
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