


1% 1 = In = $ ; n = 0,1,2,  ..,

X,,(x) = cos  T

Tdt) = exp ( -7” )

= Aoin;,A.cosT cxp(  zg )

1 o= -
2

a0 + Z ancos
O==I

Iluio A” = k a0 UAZ A, = an

ttnucli  t  =  0  RJIU  ( 4 )  riC~la’ijf~~lutt~~~  u(x, 0) = lox

. . . . . . . . . . (4)

a0 = f(x) dx

= 2 solo 0 (10x) dx

= 2 (;xdx

zz

H l f i l  an xm-hp~

an = ; ,i;  (10x) cos F  dx

= 2J;xcoszdx
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v(0,  1)  = 0 LLAt  v(n, t) = 0

v(x,  0) = f(x) - g(x) = 2 - (1 + p ) = 1 - +

~~~~~ouuos~un~~~~~~J  Tau^aSutlnK2i?ud7lM’

v(x,  t) = X(x) . T(t)

LnlUdl  J/(X,  1)  l.u  (5)

X(x) T’(x) = X”(x) T(t)

a:iG

X”(X)- = ‘r’(t)  _ -Az
X(x) T(t)

X(x )  = cl  cos  Ix + c2  sin lx . . . . . . . . . . (6)

T(t) = clexp(-i.5) . . . . . . . . . . (7)

bhihlOU  ~(0, t)  = 0 a% X(0) = 0 LWXO3.h  LbWUFil x = 0 Il.4 (6)

X(0) = c,  = 0

&h X(x) = c2  sin i\ . . . . . . . . . (8)

2%h.&lllo¶J  “(Tc,  t)  =  0  atlci7  X ( n )  =  0  rwa1rerr~uuYlwfi1  x = R lu (6 )

sin nl = 0 = sin nn

% = n ; n = 1, 2, 3, . . .

14, % = I I, = n  ; n = 1, 2, 3, . . .

&&4

X.(x) = sin nx
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u(x, t) = VCG  0 + Et(x)

vi% u(x,  t) =,
1 +  2x +  Z g I1 + (-l)“l exp(-n2t)sinnx

n n n=l n

15. aeuiifwrm

a% a%-+-y =  0
ax2 ay-

dlH?U O<x<a,O<y<b

~(0,  y)  = u(a.  y)  = u(x,  b) = 0

u&x u(x,  0) = f(x)

%%I bGGh.mn"attd7  Ivl"

u(x, Y) = xc0 Y(Y)

unufil  U(X, Y) hiwn73

a% a%+- = 0
ai ah2

Xfl(x) Y”(Y)___ = _-  = -kZ
X(x) Y(Y)

X”(x) + k’X(x) = 0

Y”(y) - k’Y(y)  = 0

uat~l~Ouu*JaOJ*u”la~O

.......... (1)

. . . . . . . . . . (2)
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X(0)  = c,=o

&&4

X(x)  = cl sin kx

l~t%U~ll7lCllJ  u(a, y )  =  0  iltlk  X ( a )  =  0  LWTltQEitU

X(a) = c2 sin ka = 0

trci c2 # 0 bWm:.4tiu

\in  La = 0 = sin n7r ; II  = I, 2, 3, . . .

I& k= “n ; ” = I, 2, 3, . . .
a

MdSO

Y(b) = c3ekh + c4e-kh  = 0

- C,ek”
I.1  =  __

e.kh

= -2c3ekh  s i n  h  [ k(b - Y) ]v

k =  kn= !!! ; “= 1.2.3 ,...
a

X.(x)  =  s i n  !.F
a

. . . . . . . . . . (3)

Y,(y) = sin h F
Mb - Y)

a 1
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UC%  Y) = Z A,sinh 1 . . .
Il=l

l%&u~u  u(x,  0) = f(x) ‘661wlwil  y = 0 Iu (4)

u(x,  0) = f(x) = .f, A,sin  h (E )sin  !?!.? . . . . . .
a a

.X4)

. . ...(5)

b. = Ansin h (E ) It&Cl
a

b.  = f(x) sin __‘=’  d x

UC6  Y) = ; b.
n=l

sin h [ nn (b - y)/a  ] sin  E

sin h ( $  ) a

bn  = + 1; f(x) sin y dx

&+a’u  =
ax2.  ay2

0 thn3YUocx<a,o<y<m

ttcit u(x,  Y) + otday-cx,, ~(0,  y)  =  0,  u(a,  Y) =  0

LLB~ u(x,  0) = x(a - x)

‘ii%1  Tslu?ZLtun,U,uds  1%

UC%  Y) = X(x) Y(Y)

rhnihw%  1 5  ?tw-hJY

X(x) = c,coskx  + czsinkx .......... (1)

Y ( y )  =  c3eky  + cdy .......... (2)
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%&du  X(0)  = 0 UAt X(a)  = 0 7t‘aC

X(x)  = Cl  \ill  kx

k =
,171
- ; n = 1,2,3,
a

ill\

Y,(Y)  = e
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2 ( _ I)”

nn
nn\

-cos - nnx

s -
‘a  x2 ,i,,  llnx

-cos -

0 dx = x=
a ( nna  )i;-.i;(  nica )2xdx

- -
a a

-a’
= -- cos  nn + -

nn
2a rxcoszdx
nn 0 a

nnx
-a’(  - 1)”  + 2  x  sin  y- a

zz
nn nn I ( n7t  )’0

-
a

- s;
n n x

a
( )dxnn-

a

- aJ(  _ 1)”
=

n 7l
.$j”. (2y,,,y 1;;

-a’( - 1)” 2a’= nrr +-$-J-l’” - 1.1

unufi?  (5) LLRr  (6) RJIU  (4)

. . . . . . . . . . (4)

. . . . . . . . . . (5)

-
br, = 2[ a’( - 1)”

nn

= - 2a2(  - 1)” + 2a*(-1)”  4a2
nn nn

- - g - - + ( - l ) “ -  11

4aZ= -11 -(-I)“:
nn

.
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lb-
:

HiD
8a2  F

u(x*  Y) = n’

e-,2”-l,n!hl
(2n  - I)nx

n= 1 (2n - I)’ ‘In a
1 7 .  -hw%=wm

--+L”“+a211 I a%
ap2 pap p2%=

0 dlHsJp<  l,O<@<n

P2  R”@) Q(e)  +  P R’@)  CD(@) +  R@) W’(G)  z 0

.......... (1)

. . . . . . . . . . ( 2 )

( 3 )
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R”@) =

dR  dR  ds 1 dR-=_. - =- -
dp  ds dp P ds

1 dZR 1 dR
pz-2P ds

d2R__ k*R = 0
ds’  -

Y

Q(O)  = A = 0

a(@)  = B \iu h@

LLlt O(n)  = B \in kn = 0

ui B  # 0  bWS’I:at~U

\in kn = 0 = sin nz7

kn = nn

H%l k = II ; n = I, 2, 3, .

G-dh PttGhmJ

a’(@)  = a,.(@)  = sin.n@  ; n = 1,  2. 3,

3lfl  ( 4 )  Wlh  Lib p -+  0  W’d  p-’  + m (LW5lt-h  k  =  n  > 0 )

WXil  p = 0 PZ%?  R(0) = 0 LWW&I D  =  0

. . . . . . . . . . (4)





= -73(-l)”
II

+z o+yq
n I

- $( - 1)”
+$I cos IlR - I )

n n

-72(-l)”  2= - + ---;(-I)“- 1; . . . . . . . . . . (8)
n n3

ctnufii (7) LLRE  (8) lu (6)

b, = Z n ‘i
n c

-n(-I)”  I- [ -2(-l)”
n n

zz
-2n(-1)”  +  2n(-1)”

n n
--$w- 11

(-  I)”  )

1  - (- 1)” 1 p”  4n n@

= 8 ii
p’2”-1,

Tn=l  (2n - 1 ) ’
sin (2n - l)@

u@,  0)  = 0, $ (p,+OLLRE”(l.B)=@

a(@) = A cos k@ + B sin k@ . . . . . . . . . . (1)

i
ttar R@) = Cp” + DP-~ . . . . . . . . . . (2)

liii;oulu u@, 0) = 0 a:lX o(o)  = 0 tv4~xw&.t  unufh  # = 0 lw  (I)

4’(O)  = A = 0
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@(@I  =  B s i n  kg, . . . . . . . . . . (3)

tr(51t-h Q’(o)  = -Bkcosk@

LWXQ:& @’  ( ;-  ) = -Bkcos  k; = 0

ltoi B  #  0  LLAE  k  #  0  LW1’1:9EtU

ios P
2

= 0 = cc,\  (2”;‘)n

w-30 h  = 2n-1 ; " = I, 2, . . .

Ii? k  = k,,=2n-1  ; n=l,2,..

&&  xl~l&ilmll

CD(@)  = @.(@)  = sin (2n - l)@

i1lr-l  (2) LdQ  p -+  0 Y&i pL --t  01  t~VSlri1  p = 0 ilt% R(0) = 0 LWf7XdPI D =  0

&&A

R@) = R&D)  = p’*“-” ; n = 1, 2. . . .

UP. @) = Q,,($)  R,,@)  = p(‘“-‘)  sin (2h - l)Q,

U@>  @) = j, bn u&, @)

m

z? Z b,p’“-’ sin (2n - l)g, . . . . . . . . . . (4)
n=l

1&41¶J  u(l,  @)  =  @  hJunudl  p =  1 lu ( 4 )

~(1, @)  =  @  =  ,!, bnsin(2n  - 1M
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b, =

= 0 fin 2(2n - I)@  do

=
-n(- 1)

+
\ill(Zn  - -

l)n
0

4(2n - 1) 4(2n - 1)2 I

1=
211 - 1

; n = 1,2,3,  . .

UP.  fi) = E ’ p’“-’ \in (2n - l)@
n=l  2n - 1
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