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Table 5.2 Summary of the Runge-Kulla infegration formulas {(cont'd)
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(r)—?sm( r)+?(.os( .7 ) (125-6)

R(r) &5 )aie r=0 12 4S aliua s b b aiaagly o
)del‘;‘Jl—}C'g___g—‘j“;‘—ﬂlu;‘*‘l—‘r:O JJeJJ‘L‘JI—_‘L
cJ}_&‘;_Ag_'EMJ]JjA?LH$CJJJ1LHdnJH*_A
Sl

R(r)= ésin(lf‘) (126-6)
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Aalae o g & 53 (530 da il 38505 Jlafia Cpal (gl 50 @
il 3 o (o128 sba L 4S 355 ,a saliiud (123)

I 8 b
——5m() )+ —Los(f 1) | =—sin( i)
(i i

'rO
hcos(hay) = (b+ %;sm(w (127-6)
135 oe 4B g (sl pandl ) e
anin) =1 e (128-6)
s q_—%— vy = tan( g Llalas Pamyl e

P a_a'l‘ra Sy Jl'.ﬂ_i& &5 53 Ol pdal@ ) 5 A
Qu_\e;nt__lygbbuulu&»b_ﬂm_gungh SR
a5 iy o8 ) (3B S 5 Al

dilead

y=tan(ir,)
y=(F)/(1 +br,)

Qqr)

o w2 J= kT y b Gro

&b g8 gl (A, rg) 200 sealia (i (3-6) Jed
(Mr-resashy) S glaclsa d gl 2 (3) BS54 ansily »
Dl 5 Js8 U slac g alass Gl pily 2l e Cay

) :..'Lliiu’_.n Cluad GAJA: Gl () @B da 3l gl
ot (129-6)

u(r,t)=R(r)ut)= Z”—am{lnf')

n=1
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1(120) Aales siny cadd gl ba i Jlac ] U

= 130-6
Uy = Z%sin(lnr) ( )
n=l

g e r 3 (130) Ualan e G2 S o pa s o
Tl Gy D ccinald gl ) saldiad b 53l

]
uoj‘rsin(?unr)dr
D, =Y

n )
jsz’nz(lnr)dr
0

(131-6)

LA ptia (g balia gy Juas) (510 1 (s Sdagli o
3 Olsabal (g) il ) R g dalad Cumald Al
AL el Jaend) i ddalea Y g Al dlivea )
09 L AELALEN dga g ORaall o i Ly Jagd Ll
(Bt a1 ¢y 98 g Jaad) jind (sladdilas
o) Al ) da y

) e 55 ¢RI 0 LS Aalal Capeald AS 2yl g5 o
E.55 Juim 0I5 ¢ gl ((omin glaen ) 65 AL
NI al s g a5 Jy
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O S omn Aalae 52 W yaria g Slulaa

L ol 5 2 S pa 350 5 (6551 5 p o g oludaa o e
PDE ‘_:,-Lan\_bl.a.n cJ_)'!J Jeng .‘4_93.1 (él_htb_)l_lc- ,_)'! 9 ZLN
e da el Al sy el yi4aaag L)) n) PDE e

@4_& :0 -H-‘S
on? o (132-6)
u(Qy)=u(l,y)=0
u(x0) =0u(x,L)=u (133-6)

L e (s 5balan (i cnl iy ¢ =L 0 (Rar

u(x,y)=X(x)¥(y)

188x _ 17 (134-6)
X 2 a Yay2
208 8 ((A2) L (+22) L ssbe 200 (134) Ualas o
@) Bar Loyl 53 (gl 48 (5 e il pd 4 4n sl

D g \_iIA_:\.I'I ‘19)}.19 6 g laaa ?JY Cal X(x) e‘a
2alzia %gLAuiP\_’iJ_.fﬁhu_aLuy @b o) JSS4S

18 (135-6)
X ox? -
X(x)=Asin(\x )+ Bcos(\x) (136-6)
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X(0)=0 T
X(1)=0 GIom ol o
Ol il e
B=0 Z(z)=C'sinh(\z) (137-6)
OHiaas o
; ; kr
sin( L) =0 A :T,k = 5 .
:J}&wmﬁ&mejdm e
L&Y .
?;—gzh (138-6)
o (139-6)
Y(y)=Cé? +De™ ) .
sl Aagi 5y e byl Jlac | Ly
D=-C (140-6)

Y(y)=C(e"” —e™ )=C sinh(\y)

H

SR

up(x,y)=Xp(x)Y(y)=Ey .S'inh_(kky)sin(k.k-xj 1 ‘6)

i T Tfeasee Gl e
u(x,y)= ) Ej sinh(hy)sin(r;x)
2 (142-6)

= gorblaaasl .
L@zZEKSinh(lkL)sin(kkx) A 3

= (143-6)
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B P T e e e R A

R sige oaliinl F, Sl i ) Cunala

[
uojsin(%,kx)dx
E; sinh(\i L) = !0 (144-6)

jsinz( A x )dx
0

Ol sl o

3 2:40[1 — cos( km )]

B =t sinh( knL /1)

L1 " (k=2n) &G g siee k S -

Ex = resimnamr7n (K=2n41) 3k 38 2 K -
1l by e
(145-6)

2y~ (l-coskmn) . km .
MEP) = kz_]ksink(knL T R

I O Fn il (g pita A Q8 an PDE S 4l o

9 QA Ol A L3S ol Ll gy @ pdaduala (g

Addlaa Gl g 9 03,8 Ja Aillan |y 532993 PDE Adicua
A Gl B 9> @ paduala &) gady (Al
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G madeals S5y L 1) 52 PDE -11-640ia o
A s lac) s

o*u 0%u o%u

+ + =
ox> oy’ oz’
(uQy,z)=u(l,y,z)=0
u(x0z)=u(x,L,z)=0 (147-6)
u(x, ) =0u(x, v, h) = ug

0 (146 -6)

M

aliaa Ja

da ofXar byl i L n) PDE 99 151U Alicia slady o
i 2 g 0

u Fu ; -
—+—=0 uQz)=u(l,z)=u(x)=0 (148-6)
ol &t
Fu & | |
@—3+§=0 uQz)=u(L,z)=u(x0)=0 (149-6)

39297 smitia Ay da g pa Gl Addlas b 3 Al e
s i iz Aliea (KAl o i ) 4 ) kil

-

Jradven)
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:MlﬁjQMMhMJUAJJquS&@EJ o

o0 150'6
u(x,z) =ZEk sinh(hyz)sin(hyx) ( )
k=1

U(y,Z)=ZFn Sinh(ynz)sfn(yny) (151 -6)
n=l
(146) Hatas s el Ghigy (A NS4 L o
i Juala ) G gty

(152-6)

u(xyz)= ZZDkﬁ? sinh( sz + yz z)sin(hyx)sin(y,y)
k=1n=1 "

S palainl aaled Ciald 5 L Gl D, , Omi gl e
aaii gy aalS z=h 0 (Beaald (5 e b 5 Jlwe ) Ly

53 Dyt 7, 7 g
U= Dy, sinh((|X° +y" h)sin(hgx)sin(y,y)
k n ! K " " ( 53"6)

(153) i taa iy b y30y, Say al e
| b : in(y,y) 2
11(,'[sm(?\,kx)dxj-sirr(yny)dy X Bj_g Bt

; 2 3 __0 0
Dy,  sinh(\JX} +75 h)= / L (154'6)
j‘smz(lkx)dxj SN (y,y )dy
0 0

£

_ %[l—co.s‘(kk.-’)]:] —C’US?T”L)] Lt Dk,n A'L".'I'J L.)"" _)l' g @

Dk,n 5 9
M)y L)sinh(\D2 +72 h)




31

aiby =nm/L s A, =kn/L S e
(155-6)
_ 4{10[1 —cos(kn )][l —cos(nn )]

n
2 32 22
(kn)sinh{\/n;c +k;t h]
L [

288 jia D JMe bz kbn Sl e
38k sn )= (155) Ualas ol plin 25

Dy

2 058w PDE 48 1) ) Adilae -12-64dis o
Ada B caling Alla g jaeul gl gl Sliaiag
JRTTL g_l;a..\ﬁ:ct_‘ﬂ_)'l Lﬁ_))ﬂhﬂ'l)&

. 156-6
18,00, 00 _g Ls

ror’ 522
Sl GEad 1=0 5 1y 0 s Ie bl s - ) -

0
G070 u0z)= s

u(ry,z)=0
u(r)=0 (1 57-6)

u(r,L)=u,
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i Ja
"Lm_l'rp.u‘_nrLgUaJJAJJQL.ngﬁ.EJJJJP}QJGM .
JA)AJHJMM&‘}@;MEMMruPJJu&L

u(r,z)=R(r)Z(z) :Jj...u‘é.a
Il 0,6 OR _ | 8°7
o= "7
(158-6)

Aalea palajl H8 ol o L ol s 2l L_,,_ﬂ_..uj.i R(r) Glga Al o

‘-] 8 ZJ“—‘JMR(}‘)@b“—ﬂP‘—KzL’(‘lSB)
2 (r %)=
rR or 2 g o ol
18°Z .2 159-6
e ( )
R(r )= AJo(hr )+ BYy(r) (160-6)
cnoasal oa fA DY Vosa acan WL {1E0) 3t | S T,

AL e B hie ol (1=0) 2 B s Al waa s L
_‘..11‘;_@ o 3 509 Hlase (]‘:ro) P (._,5_)_)"‘ .Ln_).\.'ﬁ Jlec i b

R(1y) =0=> Jy( Ary) =0

ol e S (2

il ) G eads 3 (160) Aalae Ja A
Z(z)=Ce™ + De™

13 3 o0 Al 7 =00 (Sad (50 by Jlee | L
7(0)=0= D =-C
Z(z)=C'sinh(\z)

ol oo iy g i i il 4y e
u(?‘,Z)=ZEk Si".nh()\.,’r‘.Z).)lo()\,kr) (127-6)
k=1
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(Bt (550 Ja i 4y a5l

uy= Y Ey sinh(LyL)Jo(hyr)

k=1
Ales Gy B Gl aalad Ginals clasly o
0 (161-6)
“0_.. rJo(Nyr )dr
Ej = X

)
sinh(A ;L) j IS (A )dr
0

088t sLhddilaa Ja 8 g pfdniie
AL o) g (LA e g jlwlaa gy b
gl 4As é%@&éﬂiﬁd\)ﬁ@u
dalal Cuald (G Rad (5 4 Bl i

Al Al gl agld g 43k
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Ol slaalilzs

oy Jaid 4l o) 5 (55 e dml pd lae 2 (BRen slaalilaa e
sladdolae 3048 jglady Ldladsa Rt by
gladlilaa 5o 5 faals (5 e do i ey s () 68 an
OMo dhanga g (Saals Al gl da yod oLy Jad () S cags
olan (g LS U Lasiiona 00 ylaa Jila i Ji
A e da JilE W yaia

O Bl il o Gl Sas b e oy o Kaals e
i (55 5 day) 38 (50 50 (Raals Ly Ja) iy Alolese
LS oaliiad U aes (B ) b a5 ol 40 240
2 K apal b

(Superposition) U pes ()

La st g lalaa By Ll el a5 (o (fan Al
uﬂ.}dl_a.c'l c_)ulta.;utj_)é'n_)gd&@ﬁa&u_dﬁpﬁd;
4 Rl Alabaa e () L aS coid sala paiia yuad
S sd e s (Sa
.1:.\“\_)_&\__10'!_)_& by =) Ll:'h.n_\l_)ﬁ:lﬂ 4 lalas -14-6‘_]‘_&1.;\ 3
258 (o o Ol (55 0
2 -2
aT+%+a(T—T_.o)=U (184-6)

. 2
cxX

[TOy)=T,,.T(Ly)=T,
\T(x0) =T, T(x,L)=T, (185-6)
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Al i) A 8 () dayl 3 5 adalas (
2 e Aliea 40 (358 (Seaals Aliiee () il

1 g oa Jpas
50,99, 10-0 (186-6)
ox* 8y2
{9(0 y)=00(1,y)=0 (187-6)
0(x0) =Ty—T,0,0(x,L) =0 (188-6)
A sal Ja

Uabee ey da gy O U s gy L (8T (gl 0 o
CRatls Aol cly 505 ) sad 3 g e 22l (Sadls ODE
Do JSSa

V' X))V + fo(x)y = f3(x) (189-6)

o= a3 E sana O o (i lilae il s

A 8 5B ) (Swall) paga s Qa5 (05a)

Y=Y +yp ety

=S A8l A lolaa g2 4y (189) Adalas b5 )2 o
CRanls Aalee O pady (5 500 5 (Kt Alae &) gudy
5 dsdioada ai8lan Helas el 5255 el SE
Joals st sn dlijp g sane ) jbe et il
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4 ((4-6) JSi Bildas (aiidai il 2] 5-6Aliia o
Gy basse 59 3) k o5 s Clas cy g [ Sl
hyil dnia (il 0 agdelaa 5 SRk
Asdia Mlfaaa daly 2 () gL GRS
Al G Wh dal j5 50 ) dsdia ol gled il jpis

g

T, & T, &

s JEE) L A dsiua (4-6)084

e Ja

Alien (53ia g i 3l Geala Jansl s Aslae o

o, (190-6)

o o dal il e
T/,

S lro) - 7.0 | (191-6)

~k— = lry, - 7] (192-6)

s oy c2ihnd (Satli (5 ) e Jagl pd 5 Alalae Al 0l 30 o
by aliea O 55 0 Cnl b 2l 29 g aliee 5 Saals Ailag
EJ_AM_)'IJ«_QJJ‘.L‘)_C\H_\ &J‘)Sxﬂ__gs.a_)_'\‘ndll_u;dl\.u‘ﬁ_u‘i__\
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(5-6) JSd 4 aa il ol sy

T
ﬁ'n/_\?r.-,ﬁ B

X X

Cfar Alicia g A 4y Rarl Al Sy S (5-6) JSd

ﬁﬁ‘)g_).Lu JJ J:‘J 'L‘:‘I.)':’ L‘ T39T29TI QSL‘J Ao &J"M QJ}""‘“. T QQL“"" .
12 e oo
T(x)=T\(x)+Ta(x)+T3(x)
(B uf\.ﬂ S -L',:"'_)-:' L Ug‘-"“‘—‘ é-l:.‘-‘-“-.’l'ﬂJ Adales > T[(X)_ .
S e

a’zTI u" oT,(0) oT(L)
- 1Y) _ —k—==hT(L
5+ k=3 —==hTy(0) 2 ()

t}‘“;‘ ‘\.g_‘gbgs_)yjnﬁ:ﬂeh soi.na d:‘u.u]_)m.'ia.‘ndla.a _)JTZ(XI)—Q
9Ty 0% OTy(L)
dx* ox ox

=hLO)-T,] -k =hTp(L)
X—=T 0 o8aals (5 e dad ely Lie o8 Sl ji Al 2T (x) - &

d°Ty -0 ¢2BO _,r o _z95(L)
dx2 a‘x =ik 3 ! 8):,

)0 3 g (Kaali Uolea oy Ll jn 53 48 ol o ASEE ookus Al dua 4y Alian i 5 g

=H[T3(L)-T]
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‘MIWMJAJJ@?'J‘—ﬂ(‘:‘?UiJJJJ:@M .
Al g () A i gaid 50 8 b aBly o Sl (g2 5e 8
lé_lstéa_udj.n_).’-ﬂodb@@dﬁﬁ@d‘dﬂhwﬁddﬁ
Mdﬁumﬁjd_l?ﬂdiuuﬂﬁuﬂ)ﬂ_ujﬁwhdm
JI@}quu1P&W$@u1Pd§JJ@mﬁ¢n
L(;LALF'&AM_': Mot 4 (Jilies g Ol oyl sl eali Jdal ja

e AL ilae glacilla ()l o (jSan (Sadls il o
RS (SAALLY R D) ety

Ofad Jay) pd L Raal Jaaad) i Alalaa -

OSan dagh 3 U A il had Alotaa

ORatl Jayl i U R el Jaedl jisa Alilaa -

(Bar Lol 5 L (Baals Alalas

S JUBe a8 258 e 7 pdae JUe 2 Cranl ) ja e
Ll O & oogms PDE ) 0 s 59 5 (R an PDE

o2d a5l Jan) 5 L1 ) O S an PDE =16-64dicsa o

@2u 821: -UJSJA
g*ayz”ﬂ (193-6)
8—""(0 ) =0

o 7S (194-6)
u(L,y)=0

2 (xp) =0 (195-6)
u(x,l)=0
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B 5l Raals g e cudls idls caleay (193) ddilzs o
S st U(X,Y) @5 Cad L 1Al Al ol pilis o (5 5buslaa
Obds ) Aalae &) ey 15 O (Bl 5 o8ad i 50 8 sene

u(x,y)=y(x,y)+¢(x) 2l
(196-6)

u(x,y) =y (x,y)+o(y) b
(197-6)

(X,y) =858 oM 2 R L YL Gl 50 51 S Ol sbs o
Sy o b el @Jéﬂ‘)d@uqﬁ-m]([ijqj@ujj&w
Gy alidasiaS @ i s 2 3ria 58 il jin Alilas
Lila ol 50 a8 3aa alivee (Raal Chand 0 by «Cad yadia
oy oy % xa (3 S G fols 5 Jy) el bl

ax? 8y2 " ot Ta _O,-n Jala ) @Lﬁ‘\.‘-a‘uu s(1 96) FAKPORR
o ao Sl s e
o W3 O=0 (199-6)
W(Ly)+e(L)=0 (200-6)
A

5 (=0 (201-6)
y(x.l)+o(x)=0 (202-6)

é.._i Ed:i.:u.wn olza g LL!_)}.;:H.: {;J"}Sg’;‘“ 'I_) (198) Uolzs o
TR0 D) e (x) ¢ gl s ié.)g‘ﬂ-"‘ 5 S

E;’ng 3 ng . (203-6)
o +a=0
ox’ (204-6)
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Sl 5 ol LSS JE 5 50 i 8 e 4 o
3 5e duala 5 sladlilas (200) 5 (199)

050 2059
g—;pm) =0 (206-6)
y(L,y)=0 (207-6)
o(L)=0 (208-6)

R gooada b dy G mdn 5 1S i (5 65 (201) Aolaa o
AL g o) geady 3 (202) Ualaa 35 50 S y=()
) (Saali (55 ya dayd ly 4S 3 58

y(x,l)=—¢(x) (209-6)
.Ln:ﬂ_).:;l_gali_)m TJJM&HMJ.JU&‘I‘\SJJﬁ‘:anﬂ:ISﬁ‘\LMjJ
g ga Ja al8lan 368 (5

521P &y
T + S =0

2R 2 (203-6)
TR (205-6)
w(L,y)=0 (207-6)
%(x,o,a =0 (201-6)
y(x.1)=—-0(x) (209-6)

1) A ) lga o
L2 (203) Habae ol g La e (5 5llaa (g Bildas o

W(x, )= ZE” cos(h,x)coshih,y) (2 1 0'6)
n=
3 = (2n+1)n
Toou A4S ) sty o
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1 Alicaa ) o

i B (204-6)
ox~

%{0 ) =0 (206-6)
o(L)=0 (208-6)

Sl (g A 58 x,y) 3 208 da L e s 3lalaa L y(x,y) &5
b5 e 2240 (209) ) b o alias 550 () 2 sd e (el (Bide
L5l e

ipgd Alicia ) lga o

2 I E el L (204) da i Alisa il o
'~P(U=7 |:1—(E) ] 13 g e

(211-6)

ZE” cos,x)coshi.,l) =—a—f{l—(%)2]’é b :‘I‘-_‘-“-U:'J 50 Al e 0 e
0 Juee! O 12 (209) 50 Lo

G £ c(212) Aloles o2l Cnald Jlacl Ly o

aL2 'm"‘l‘;n

& [ cos(n x)[l—(i)z]dx
) 2 n i _za(_])n

E, = L - ApLcosh(h,l) (213-6)
Cosh()vni)fcosz(knx)dx
0

P(x) 3 w(xy) EU g sana D) guady yy(x,y) @B (o) plis o
.J.-.ik;n Claddy
fNAA D)

_us Vs af) xp
u(x,y)= LéknC_Ushani)cosh(;‘un))cos(knx)Jr > | (L)
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Baals Jagh i L Saa AUilas

Lﬁ_}_)-“-L‘:"'_)-'il—.'Og-““ Q_ygg-hhgePDE&_ﬁeJqJ&n_)a .

St 5 L5 ) 0 sS oam PDE -18-64lica o
S s Saals
Fu + Fu =0 (223-6)
a2 oy
[1(0y)=8; (224-6)
JulL.y)=9 (225-6)
u(x0)=03 (226-6)
u(x,l)=04 (227-6)
s o)

ania ey 5o UL slad a i diila o giga |y Aliue oyl o
5l sales 53 Gyl Jlgn 54 ) AS i £ iy
(ﬁg_)_).n.la.\“'l_).&ﬁcl\_ua Ol ) 22l c_?\'p}‘f“jl_ila
g aalad Coald ) 1aml Gl 68 i Gl (Reals Aliia
G 31 2l o s 35S el L _ysicia (5 lulaa
Q) iy u(x,y) @U 48 L’_E_)j-]"‘-’ 6.3}31 salaiul Jl.:ﬁ e
lash il ja 48 258 0t 8 i s jlen  sana
S gl 2 28k (Rl (g e da i gy ()l
O Calgige 92 sd e Ja 4i8lan sdedy alins 558
JSi Galdae Al s ‘;L.:'I @u (Joala Lﬁugiﬁ N
Ll o0 s (6-6)
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O B
u(x,y)=u(x,y)+up(x,y)+us(x,y)+ug(x,y) (228-6)

8,

8, ulx.y) 9_. -

6,

0 B 0 -+ 0 + 8,

tiy (v ) 0 0 uylvy) e, © i ylvy) 0 0 ey 0

0 0 : 0, ' 0

(Pt Alia ) Jlea 4 Saals Al S8 (6-6) JS&

. 'uf(x}y) bll:l O“-‘ﬁ -

-2 2
Ty dTuy
+

=0

axf 6_1:2 - (229'6)
u (0,y)=90,

J “(L.y)=0 (230-6)
w(x0)=0

_u](x‘f)=0

Caga ) 5 (o shan P g )3 (5 pe dadl pd A A 5Ly () @0 @

ufx,y)= z E, sinf kv )fcosh( L, x)—coth( L, L )sinh( L, x}] (231 -6)

n=1
nt
A= S shas o
! i — e .
0, j sin{ k¥ )dy 28 2ae i gi_)-,‘
- 0 - &
n ‘J' ni
Is.ﬂ'n 2( A,y idy
0
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:u X .l:lck.l‘.'ﬂj-
@-'_&_ 2(,}’)&'

POMPYIR (232-6)
ur(0,y ) =0
ur(L,y)=0, (233—6)
uy(x0)=0
Us(x,1)=0

5 s P Ciga )3 (g e dail yli A aa gl Haiy,(xy) S e
D gl e aagli (232) Aabee Ja b il olad x Caga o

h(x,y)= iFk sin(By)sinhBix) (234-6)
k=l
- S5k o
Pe="7 ‘
spae=fgly e
46,

%= (km )sinh( kn)

&%y , 8wy Dus(x,y) &G Gxd -

ot o (235-6)
u3(Qy)=0
us(L,y)=0
U3 (X,O) = 63 (236'6)
us(x,1)=0

J‘-_;,—mjl;}u x Srga s ‘@)J‘Ajﬂf!)“i"\—-‘q—f‘ﬁl—.’uj(x,}ﬂ @u .
35 A (235) dltan Ja b il hai y Cagm

uzfx,y)= ZGJ sin("y jx )[cosh(y jy ) —coth(y 1 )sinh(y ;v )] (237_6)

=l

C ASg sk o

L . 7
28 e = )
93[.75!1(}'}-_1()(1\' o J@lxn ¢
- __ 0 T3
9=z —
Is.ﬂ'nz( ¥ X Jdx

0
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82u4 62114 : u"(x,y) &L' o

o2 op (238-6)
uy(Qy)=0

wif Ly =0 (239-6)
uy(x0) =0

ug(x,1) =04

Y g0 5 (et X e )2 (5 el pl A dn s alS e
13 plipm Anss (238) Aibas Ua b aud
o 240-6
ug(x,y)= ZH; sin(v;x)sinh(v;y) ( )
i=l

in 4S5 sy @

]

A8ae =jglp e
... S
' (in)sinh(in)

Uy Uy, Uy, Uy SRS E seas )l y(xy) @5 S 5 (ke
Tl e Doy ) ) sy

sin(%){cosh(g)sinh(%)-sinh(%)cosh(%)}

40, - 1 . kny . kax
—sin(—=)sinh(—) +
Z’,_,.k&m( ; )sinh( ; )
1

40. = 1 im L N, '
0, Z ¢ Sm(%){cosh(%)smh(%) —smh(%)cosh(%)] +

i i %sin(%)sinh(%) (241-6)

T =135
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Ly 5L 1) ) 088 o PDE -19-64tica o

i Ja Saali 5
f_g i (242-6)
X~ Oy
TQy)=1f(y)
{T( Ly)=T (243-6)
oT(x0) _
P
aT();,z O —— (244-6)
ay = (JC, )_ [e's}
alie Ja

Jo i JUT pan sy dlaS Ly aSuy) 58 o S saliinl L jaaia
ey ) ot ey L Seals oy ol Jailh 5 2358 (Rab (55 3

g 35§ eyl U0 pd e ool : Ok B
Pl ) ety paie puad dagB 253 (Red o
N A2
ot (245-6)
ox~  ay”
00y)=f(y)-T, (246-6)
O(Ly)=T-T,

00

g—v(xﬁ) =q
= (247-6)
a(x,f) =h0(x,l)
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'l)@u J_JL: LLSAAI_ILJ_MMJHJMM .
a2 48 b K ki )y i s  sene O et
Lsl 45510 3 sa g Swali byl el Lasd

0(x,y)=01(x,y)+0(x,y)+03(x,y) (248-6)

81(0,) + 03(0.y) + 03(0.y) = f(y) T, (249-6)
01(Ly)+0y(L,y)+03(L,y) =Ty~ Ts (250-6)
0 i .

5 (W S+ (=g (251-6)

o0 A ' o
CO—,j:(xJ)+%(xJ)+E3(xJ_)=b(]l(x,i)+b02(x,!)+b03(x,!_),252 6

lJoﬁMMﬁde‘ljﬁw YL‘T_QLAAJJLI.A u.uL..u'I)J .
1) ey ) G st

2 ~2 A . 2 ~2

) (11 L0 92, g 02922 +82922 5 0 923 X 923 5

ox~ oy ox oy ox oy

0,(0y)=0 0,(0y)=0 830y)=f(y)-Two
101(L,y)=0 105(L,y)=0 03(L,y)=0

90, o0, 05

“vl - = il =0

o (x0)=¢q > (x0)=0 % (x0)

% (x.1)=b0(x.1) % (x,0)=bOs(x,1) e (x,1)=b03(x,1)

GOl (g4 )y dies ) 8 Ol s Slla Gl )2 e
Asad ol xia
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cSaali Jay) i b Raals Aalas

awqwtm&ﬁugul &l (S gmayt) g2
4588 a1 )3 Ghaall g Seab gl Lia Ly g9 £ saaa
A gl Adicia ) A gl Clla adila (ol ) Qg L3 9
25 s o (i Ag 393 (Rl (g e Byl i 4
4o Juala gadlalaa Ja lSa) AS ala U 8 gl e Al
g s B piiia (g jbilia g
Gasa ad JAI3 3 )81 ((21) Aiea o JUia jgh 4y o
¢ g A 65 adra a9 8 1" Sl e Jabaliia
) A B ) amad (i 9 Adiema (g2 g

-

A 9
Jﬁgnmm‘)g‘;gls&iawayuiﬁddu-
o°'T 8T u" 10T (265-6)
R Sy

“Cual 21 mauuujlj%g)_)‘.hfiﬁ .
eT
g(o.y,t)=0

oT(L,y,t)
A ox =4

q—T(x,(lr) =0
oy

T
i Koa_(-“"'“’“ =h(Tryr1:)—To)
.y

T(x,y0)=1
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A 0=T-Tp yuaia yuai )l geaalina oyl )3 o
ol i A dolea 50 (S jlaaa s Sl
b S )3 (pas 5 5O bS50 (50 ¢(265)
U A pen O gy S O gua Gl A
4 X B 23 §(y) L d(x) 5 d(xy) ¢ Wy
x )@@ C) et )0 pli e 0 258 o
0(x,,6) = W(x,,t)+ §(x, ) +8(x) ‘psiSee ST

(266-6)

D20 4 Ayl 5 (265) Aalas 2 (I8l ) Gy @
v v oy T 6w Al

= = —+—-—=0
2 oadt 2 k
o G = B @ © 267-6)

120 g e SIS 30 (55 e da) e
oy _
E({],J"U—O

a_wl(al’,-’)+£,;—¢((),y)+a—b(0)=0: 2_4)(0}):0 (268'6)
ox ox ox ox

a8
5-(0)=0

o .
e (L.y.t)=0

v, LB, 0, a o, . (269-6
g | Tt F el g b) == gy ()= ( )

&t} _q"
5([’)_ k

oy

N x01)=0

oy L 00 B y

a(xﬂf)"'a(xﬂ)—o = o0 | (270_6)
@(xﬂ)ﬂ]
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—ka—w(x,L,I)—k@(x,L):fr[!,f/(x,L,r)+¢(.r,L)+5(x)]:>
oy oy

—k;—w(x,L,f):hgy(x,L,f)

B e e B L B
oy

(271-6)

&l (5 2 ORad ot psms £ 5 (500 da sl 4S 25 0 adaadla o
Llh..ﬂ od.nir Q.m.l‘\_\ (I)(xl’y)

) OB st adgl Jayh B (sl Alie 45l o js Jlee | o

To-To =¥ (x,y0) +4(x,y)+ 6(x)
w(x,y0)=-g(x,y)=06(x)+Ty—T,

R edee ) A R
(272-6)

il G 3 sdoa Ja (Bl Rlee b §(x) @b 1) s 5 (ol 40 o
da La e g jlulaa LS Ly (x,y,t) S 2 5 d(xy)
Asdia Guad Al dal o) da 3 ) alatie de geae Cull g 2 s e




