


F=ma

-T(x)sin  CY + T(x + Axkin fI - mg = mytttt(x,t) . . ...(l)

smcQ.Gim&  4

-T(xkos  CY + T(x + Axkos B = 0

T(xkos  cx  = T(x + Axkos fJ = Th

A.3
uunn ThT(x)  = -

Th
cos a! , T(x + Ax) = -cos $

6bnldtil  T(x), T(x + Ax) bw m q PAX %Jdunla  (1)

-Thtan  (Y + Thtan  B - PAg = pAxytt(x,t)

66iWJl&~~6lLkWo  (x,y ) Ma: (x + Ax, y ** by) &I

Y,(X,t.)  q tan a! ,

. . . . . (21

&&4 wndunia  (2 1 ~16

yx(x  + Ax,t)  q tan @

-T y (x,t)  + Thyx(x + Ax, t) - pgAx = pytt(x,t)Axhx
wrfnannn"au Ax

Th '

y,(x  + Ax,t)  - yx(x,tl

Ax 1 - Pg  q PYtt

a; Ax -t 0 i&b4

Thy⌧⌧(  ⌧,t  ) - Pg  q PYtt

Th
Ytt q p Ytt - g . . . . . (3)
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bba:: Iy(x,t.)l  < M

Eiaofhi  1 99abnY~~7a~s~Unl%~~~~~~~~

ytt(x,t)  = aZyxx(x,t)  , 0< x<L,t>B

y(0,t)  = y(L,t)  = 0 ,t>0 . .._. (9)-
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1.

2.

3.
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8:  = Clcox  01x + C2sin  01x

a3t~auln  X(0  1 = 0 ;1zxi  Cl = 0

aK&dn X(L)  = 0 x1:

C2sin  ~YL  q 0

i5-1  c2 = 0  7~3 x  =  0  ~&tdasaaa~“unaiudtiorr

?flxi  y(x,t.) = 0

i9iu  iii  c2 f 0 &a

sin CUL  =  0 .

CYL q n7r

Gn &=!I?
L ’ nEN . . . . . (12)

nmXn(x) = s i n  y , nEN

.p n27r2a2+
L2

T=0  ; T’(0) = 0



T = Blcos  F + B mat
2 s in  -

L

T’ = F matC- Blsin L + B2 matcos  y 7

T’(0)  = 0 +FB2=@

ti& B2 = 0

matT,(t) = cos  -
L . . . . . (14)

6. Gnn777awa~iba~

;51n Y(  x, t ) = X(  x )T( t 1 pl?b[~&.m u&au  %I

yn(x,tl  = Xn(x)Tn(t)  = sin y cos y ,nEN
. . . ..(15)

m
maty(x,t.) q Z CnsinFcos  -

n=l L . . . . . ( 16 1

c, = ;
I”0

f(xkin  y dx

8. wa L aaaphu
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c o
y(x,t)  q X Cnsin y matcos-

n=l L

%Gd c
n f(xkin y dx

HUIEIL~

. . . . . (18)

bLml mat 100s L sin y q z C sin y (x-at)  + sin y (x+at)

03 00

y(x,t)  = k Z Cnsin y (x-at) + $ Z Cnsin  5 (x+at)
n=l n=l

co
fPrmn% F(x)  = Z Cnsin  y

n-l

bba:: F(x) : f(x),  0 < x < L-
F(-x1  :I -F(x)  , qndi x

F(x + :ZLI  q F(x)

y(x,t)  = i CF(x  - at) + Ffx + at)1

!bxilGi  2 wui;~1Ginlti~

ytt(x,t.) = a2yxx(x,t)  , 0<x<L,t>0

y(0,t) q y(L,t)  = 0 , t > 0 . . . . . (19)-
$(X,0) = g(x)  , Y(X,0) q f(x), 0 < x < L

Iy(x,t)l < M , 0 < x < L , t > 0-
%+I

7 -
~l~i~~u'8aao~lnans~nun"Y~anejl9~ 1 LL6i  L&uln  L &l~uil~~~6la~

!mlalL~a~:~~u~sTiod  gc x) wlu~~~~5;l~u: aGun7auE~un7a~9biauiiP6

&h&#&i l- 4 %Gts  T'(0)  # 0
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Tnlt)  = Bps y + matB sin -
2 L . . . . . (20)

6. w&-miwm.m6oau

=i-mdunm  ( 1 3  ) ~a::  (20  1 w%i

yn(x,tl  = sin

lam~nn7aauwabaas

maty CBlcos  L 2+ B sin mat
L 1, n E N

. . . ..(Zl)

co
Y( x,t ) = mat1 sin '3 [Encos  - mat

- 1
n-l L + Fnsin L

?I?% f(x) = Z Ensin  y
n-l

En = ; s0 f(x)sin  y dx

m
matYt( X,t ) = 1 Sin ‘5  [$  ( -Ensin  -

n-l L + Fncos

;3-mr&ulrm  yt(x,O)  = g(x)

?fl%

g(x) = ;
n=l
y Fnsin  n!!
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Fn 2=-----
ma I”

g(xkin
0

y dx

a. wa b aampfh

m mat
y(x,t)  = Z sin nF CEncos  r + Fnsin mat

n=l L'

1.

2.

3.

f(x kin F dx

g(x kin y dx

ytt(x,t)  q a yxx(x,t) , 0 < x < L , t > 0

yx(O,tl  = y,(L,t)  q 0 $ t > 0 . . . . . (22)

yt(x,O) =  0 ,B<x<t

y(x,O) = f(x) ,O<x<L

uannuara¶l%

1; y(x,t)  q X(x)T(t)

:~~%i XT" = a'X"T

?&I T/l X/l-z-z
a2T

X -cd2
I I

mllaaaso~h&ri;ulio~

:Y
//  2+ax q 0

.p + e2a2T = 0

r~nulm~rLrnnhiPd:

yx(O,t)  = X'(0)TW q 0

&I 'r(t)  # 0 u&J X'(0)  = 0

yx(L,t)  = X'(L)TW = 0
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ii1 T(t)  # 0 uh  X’(t) =0

Yt’  x,0  ) =  X(xIT’(0)  =  0

61  X(x)  # 0 &a T ’ ( 0 ) = 0

4 . ~lle4i$a+a~
x//  2

+0X=0;  X’(0) =  X’(L)  =  0

uaraaslhlll  ;a

/
X ’  = -cdClsin  [YX  +  cCzcos c4x

X(0)= 0+&c 2
q 0

51 (Y # 0 ui-d c2 = 0

X’(L)  = -uClsin  cd,  = 0

til o!#0, Cl # 0 t&d sin aL = 0

c& = nx

@;  = n$c

ii1 n=0 ,a=0  Ru&

X
//

=0

X ’ = El

X =Ex+E
1 2

Wlt&U%I  X’(0)  =  0  a-z-%  E - 0 ud
1-

E
2

Lih~lfl)SEj-JlalU

IWXJ  i6.t

X0(⌧) q 1

tbaz X,(x)  =  c o s  nq , n & N 0
. . . . .

5. hl”1&3+¶&~  T

//
T +

n2r2a2

-2
T=0 ; T’(0) =0

(23)
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matT = Blcos r + B mat
2
sin -

L

T./  z
matT Blsin - ma mat
L +-+Bcms---

L 2 L

T'(0)  q F B
2

= 0.

B2 = 0

matT,(t) = cos -L ,n&N0 . . . ..(24)

6. whiwauwaroafl

~lfI~~nl%  t 23) km::  (24) -G%

mat
y,(  x, t ) = cmLnux  cos -

L ,IIEN 0

i&J
*0 my(x,t)  = z + mat1 An cos y cos L . . . ..(25)

n=l

An = ; f(xkos nF dx.; n & N0

8. wa~aauijaiiiu

*0 ODy(x,t)  = z + E: Ancos  'Fcos '+
n=l

%R A*

2
A =L:n f(xkos Tdx
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5. WbbjiiiQiMl

Ytt = 4Yxx ,0<x<5,t>0

y(0,t)  = y(5,t)  = 0, t > 0-
Y(X,0)  = 0 , yt(⌧,O) q sin 2rx , 0 < x < 5

6. ;Jlndrun7aniu

Ytt = a2y xx . . ...(*)
%wfm  bti~flU~-dbbtia  16 v q x + at , w = x - at s~%=iunla7wii%

y(x,tI  = $4x  + at) + +(x - at) . . . . .(**I

~%XlWabaaf.l  (**  1 il Wb~aumwlambbu~  (d'  Alembert's  solution)

aaGin%un  b&u%  b &E;M  y( X, 0 1 q f( x 1 , yt(⌧,O) q 0

~sbbdnsjlwab~a~aos~unl~  ( s ) i%

Y(X,t.  1 = ; Cf(x  + at1 + f(x - Bt.11
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410

1 . y(x,t)  = matZ Ansin  ‘F s i n  2
n:zl

An  = -& J
2

g( x kin
0

5 dx

2. kr 4ky(x,t)  = ‘2 - 7 F cos(2n - 1)x cos(2n - 1 )at

n=l c m -  112

3. 2ytt(x,t  1 = a yxx(x,t  1 , 0 < x < L , t > 0

y(0,t)  = y(L,t) = 0 , t>0-

y(x,O)  =

I

ZhX/L ) 0 < x < L/2- -

2h(  L-x l/L , L/2 < x < L- -
yt(x,O)  = 0 , B<x<L

O3  (-1) n+l
4. y(x,t,)  = !?3% x

r2 n=l  (2n- 1j2

sin (2n  - 1Mx  cos  (2n  - lhat
L L

5. y(x,t I = & sin 2rx sin 4ti
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AQ Cp
ix q B AxAyAz g . . . . .

CP8 AxAyAz g = KCAyAzhx  Ix+Ax - ux Ix )+AxAz(u  I - U
YY+AY  Y’Y)

+ AxAy(u Iz z+Az - uzlzl  + AxAyAz q(x,y,z,t)
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U'-b7RBD&h  (Cp/g)AxAyAz  ua%% Ax,Ay,Az,At

2
ut = a (uxx + uyy + uzz)  + & q(x,y,z,t) . . ...(6)

bun;  a2 z Kg/Q  r%miun77  (6)  -i7dm77m-&mh  3 iii

+I%ik~lU~~lU?U  q(x,y,z,t)  = 0 i&ml7  (6) WKnurih

iiaaEi1~  I

%TPl 1.

2.

+aUE~liOld
ut(⌧,t) q a2u⌧⌧(⌧,t) ,0< x<L,t>0

u(0,t)  q U(L,t)  = 0 , t > 0 . . . ..(10)-
u(x,0)  = f(x) ,O<X<L

uunG2utia

%i u(x,t)  q X(x)T(t)

biiu  XT' = a2X"T

T' X/j 2- = - = -@
a2T X
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3.

4.

5.

6.

u(0,t) = X(BIT(t)  = 0

61 T(t) # 0 uga X(0) = 0

u(L,t)  = X(L)T(t) = 0

61 T(t) # 0 &a X(L)  = 0

ilryKlB~4ti~:W-iX~~~~

X// + a2X = 0 ; X(0) = X(L) = 0

mkaafr$aIti &

X = Clcos  ax + CZsin cxx

mn X(0)=0  7zx Cl30

3-m  X(L)=0  9z%i  CZsinc4L=0

62 C2 # 0 sin cd = 0

@="'C
L

T,(t) = exp

nzx
--,nENL

T=0

(-
n2r2a2t

L2 )

. . . . . (11)

. . . . . (12)

w-t&m ( 11 ) ua::  ( 12 )

un(x,t) = exp ( -n2z2s2t

L2
kin 'F , n & N . . . ..(13f
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00
uIx,t) = I: Anexp ( -l12T2S2t

L2
kin y . . . ..(14)

n=l

f(x) q Z An sin y , 0<x<L
n-l

An q $ f(xkin  y dx . . . ..(15)

00
ucx,t1=;  z c f( E kin -n2r2a2tF dE lexp(  L kin ”

n=l L2

f( E )exp( -n2r2a2t

,J2
bin y sin n$ dE

. . . . . ( 16 1

hei-l~  2 ~77aa7nia~~~a7%li~~~t~~jpdaad~ala  2L  dau &d+-tama~tiuawmru

idi

Ut(X,t.)  =  a2Uxx(x,t)  , 0<x<L,t>0
U(-L,t.) = U(L,t.)
Ux(-L,U  = uxcL,tl , t>0-
U(X,B) = f(x)
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T/ xl/ 2

,zT q x= -@

3. i;aPblil~a~PdannL~

X(-L  )T(t.)  = X(L)T(t  )

XC-L)  = X(L)

bla:: X'( -LIT(t)  = X'(L)T(t  )

X5-L) = X'(L)

4. ilcuu~ae4~~;u-~~?a~

X/l + cY2x  =  0 , X(-L)  = X(L)  , X$-L) = X'(L)

~lbm&a%l&

X = elms  ax + c2sin 01x

-3mr~nulm  XC-L)  = X(L)

clcos cd, - c2sin c2L q clcos  CbL + c2sin eL

c-sin OrL = 0 . . . ..(17)

~?"&lAlra 4x (-L) q X'(L)

wlsin UL + w2cos e2L = -wlsin QL + w2cos  nL

uclsin OlL = 0

MA 317(S)

clsin  UL q 0 . . . ..(18)
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a2 n22
=----,n&N

L2

mixX,(X)  = cos  y + sin 7 ) nsN

3mwaioaJu  X(X)  q c
1

Ma:: Xn( x 1 w3%%4a L aau

nrxXn(xl = cos  y + sin - ,
L

nE N
0

T,(t 1 = exp  (
-n2w2s2t

L2 ) ’ n OJ N0

. . . . . (19)

. . . . . (20)

6. Ghmm-duwa~aafj

smdamia  ( 19 ) ua:: ( 20 )

un(x,t.)  = exp(
-n2a2a2t

L2
)(cOs  F +  s i n  ‘$ ), n  E N

0

cl&
co

u(x,t)  = A0  + X Ancos F exp(
-n2n2s2t

n=l L2 )

m
n71x -n2r2s2t

+ Z BnsinLexp(,
n=l L2 ) .*-.*(21)
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f'(x) = A0
+ 7 (A  cos “1x +‘B  sin  z ) ,-I,  < x ( L

n=l  n L n L

aJIha;k*;IU:

f( x kos y dx

f(x)  sin y dx

00
nxx

u(x,tlI  = A0 + Z (Ancos  - + Bnsin  ‘9 )exp( -n2a2a2t

n-l L , L2 )

%nG
\

A, q &n i”
ffxkos y dx , ncN

-L 0

f( x kin y dx , nczN
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3. WUn"~l

ut = mxx , 0<x<4,t>0

u(0,t) = u(4,t)  = 0 , t > 0-

x f 0<x<2

u(x,0)  =

i 4-x ,2<x<4-

=uUt xx ’ 0<x<2,t>0

ux(O,t)  = u(2,tl  q 0 , t > 0-

I

1 , O<X<l

u(x,0) q

2-⌧ ) 0(X(2
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1.

2.

3.

4.

‘cll”“U~li%

I$(  ⌧, t ) q ab2U⌧⌧(  ⌧, t ) , O<x<L,t,>B

ux(O,tI  = UIX(L,t.)  = 0 , t > 0-
3rxu(x,0) =cosy-  , O<X<L

u(x,t.) q expLpC  - 9w2a2t

L2
k o s  F

‘ElJ~Ullil”dH7;;”
i!

Ut
= a u

xx
; B<x<L,t>Q,

uc0,tj  = U>((L,t.)  = 0 , t > 0-
u(x,O)  = f(x) ,0<x<L

00
ufx,t)  = :I  BnexpC-

( 2n-  1 12z2a2t

4L2

7sin (2n  - 1)1Ix
2 Lnr:  1

2Bn  = j-
I”

f(x)sin (2n - ’ hx dx
- 0 2 L

m
u(x,tf  = E x t-1 P+l ( 2n - 1 j29r2t

r2 n-l (2n - 1 I2
expC -

8
, sin cm - lhfx

4

up
u(x,t) = :E Bn  expC- (2n - 1 12r2t  j cos (2n  - 1 hrx

4n:rl 16

Bn  = 16

1r2ll  - 112S2

~cos  (2n  - lhr _ co5  (2n - l)r ,
4 2
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u = Gm
X

P
(x - a) dv

r3

u = Gmx x scr
PC !- - 3(x - a ?  Mv

r3 r5

u q Gm
Y Y

SI☺

PC A-  - 3(y - b12  Mv

r3 r5

u q Gnl
3(  z - c ?

zz
p‘*L  -

r3 r5
IdV

u IGm
ZZ

Jv

p( 3 - 3 )&,I  =  @
r3 r3

.-... (3)

. . . . . (4)

. . . . . 15)

. .._.. (6)
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au-=g UIAB
an

hi&G 1 W&&p+1

v2u=u  + u
xx YY

=0, 0<X<-u,O<Y<T

u(0,y) = utlr,y)  = 0 , 0 < y < II- -

u(x,'II)  = 0 , u(x,0)  = f(x) ) 0 < x < lr
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‘j%l 1.

2.

3.

t.bemnYasbticr

7; u(x,y)  = X(x)Y(y)

9z-G X//Y  + XY I/ =0

pPl%aaa6l~ati  XY

X1/ Y//
2-Z

X
- -  =-a

Y
d I

$m-nab3.aa@ii&~ii~ak34
x/l 2+Q!X=B

Y/j - Q2Y  = 0
d ’

asnula~b~ujPdb&~

u(0,y)  =  X(Q)Yfy)  = 0

iI Y(y)  # 0 LAia X(0)  q 0

u(lr,y) = X(lr)Y(y)  = 0

51 Y(y)*0  Gax(r)=0

u(x,lr)  = X(X)Y(T)  =  0

til x(x)Ce,bbia  Y(r)=0

X q clcos  ax + c23in  DX

9in  x(0)--c
1

+0-o

X(r)  q c2sin cm = 0

El c2 f 0 Ga sin fm  q 0

Xn(x) = sin nx nEN . . . . . (7)
I
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Y = Blcosh ny + B2sinh  ny

lallo

Y(*  ) q Blcosh nw + B2sinh  m = 0

B1 = -B sinh nr
2 cash  nw

Y,(y)  =
s inh  n(y - ‘II)

cash  nr
,nEN

un(x,y)  =
s inh  n(y - ~1

cash  n-u
sin nx ,~EN

02

u(x,y)  = C A
s inh  nty - ‘II)

n=l n cash  m
sin nx

7. ~$mlawtirhPd~n~~

*
11(x,0)  =  f(x) =  Z A sir&-m  )

n cash  nr
sin nx

“’ An  [ - ~~~‘,  ) = z i f(xjsin n x  d x

A = _ Zcosh nr r
n rsinh rnr I

ftxkin nx dx
0

8. e4a~~aui=p~iu

co

uix,y)  = Z *A s inh  n(w - y)

n=l n
cash  nr

sin nx

. . ...(7)
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2cosh  nz 1
A* =

‘c sinh nr
f( x kin nx dx

co  T

uEx,y)  = g z J f(5 kin nF sinh n(r - Y)__ sin  nxdE
n=l 8

sinh nm

MA 317 (S)



1.

2.

3.

4.

5.

6.

7.

210

u
xx + u  - 0 ,

YY -
0XxX2,  0<y<z

U(0,Y)  = u(2,y)  = 0 , 0 < y < 2

u(x,0)  = 0 , u(x,Z)  = f(x) , 0 < x < 2

~~wl~~~~ual:un~n  ~4donn~o~~ldlna~

v2u = 0 ) O<x<a,O<y<b

u(0,y)  = u(a,y)  = 0 , 0 < y < b

u(x,0)  q f(x) ) u(x,bl  = g(x)  , 0 < x < a

laej,?~~,~~~l~~~~~~~Iw~~sr~~aY~ulaaYlua=  2 wiser �;rN�n,~~u~;PIaY  ⌧ q 0

LLB~~U~~~U~pIDpI  x = 2 ihdnranr  y = 0 ij$~W~GI~U~Up:L?iM5U  &ao¶l

y = 2 i+6w~~  sin 3Xx/4  wn'ma~llrbuumr~~~i  wa"ou~4LbEh-ln"aer

+xG&e%l L R6:

v2u = 0 , D<xtr,O<y<zK

u(0,y)  = U(lr,Y)  = 0 , 0 < y < 2r

u(x,0)  = 0, U(X,Zlr) = 1, 0cxcr \

wbE*mnerEod:

v2u = 0 ,o<x<*,o<y<u

ux(O,y)  = uxh,y)  = 0 , 0 -c y < u

uy(x,O1  = cos x , 0<x<r- -
uy(x,lr)  = 0 , 0<x<u

+d&rwlPdBUhi
- -

v2u = 0 , 0 < x < 'A, 0 < y < 71

ux(O,y)  = 0 , 0<y<r- -
UX(T,Y)  = zcos y ) 0 < y < II- -
uy(x,O)  = 0 , Uy(X,K)  = 0 , 0 <'y < 1- -
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1.

2.

3.

4 .

.

u + u - 0
xx YY

,0<x<l,O<y<2

u(0,yl = u(l,y) = 0 ) 0 < y < 2

u(x,Z) = 0 ; u(x,0) = f(x) ) O<X<l

wiLaa&k

00

u(x,y) = Z Bn
s inh  m(2 - y)

s i n  mx
n=l

s inh  2m

J 1
B q 2 f( x kin rmx dx
n

0

00
u(x,y)=Z  x 1 . nnx

n=l (2n- 1  )sinh(Zn - 1  hr ‘ln 2
_ sifi T!$!

m

u(⌧,y)  q Z
my/a

CA,e + Brie
-my/a

n - l
1 sin T

An = - 1
r

-mb/a
a sinh(mb/a? 0

[g(x) - e f(x)lsin ‘5 dx

Bn = - 1
P

mb/a
a sinh(mb/a ) 0

Ce f(x) - g(x)lsin y dx

U + u
xx YY

-0, 0 -c x i 2 ,  0<y<2

u(0,y) q ux(2,y)  = 0 , 0 < y < 2

11(x,0) q 0 , u(x,2)  q
3rx

s i n  - ,  0<x<2
4

u(x,y) =
1

sinh( 3r/2 1
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00 sinh ny sin nx
5. u(x,y) = f 1

n=l tm
- 1 kinhCZ2n  - 11~1

6. u(⌧,y)  q - sii r cash  (‘II - ykos x

7. ‘(‘,Y) = sink T cosy  cash  x
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Gh+h~  1 99lb~~~lans~unlanal~~~
2

Ut
q au xx ’ B<x<L,t>O

u(O,tl=A  , t>0 . . . . . (1)-
u(L,t)  q B
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u(0,t) = v(0,t)  + O(0)  = A

u(L,t) = v(L,t)  + O(L)  = B

u(x,0) = v(x,0)  * *(xl = f(x)

au~wla.si1  n"l

a20 =0xx
O(0)  = A

O(L)  = B

. . ...(3)

Vt
= a2v

xx
v(0,t)  = 0 . . ...(4)

v(L,t) q 0

V(X,0) q f(x) - 9(x)

2 .  i!qwlsln~ qdx)

;Iinlunia  ( 3 )

$4~) q A B - A
+y-5

3. ilqmm v( x, t )

wM.ma (4 ) w%i
*

2
Vt =avxx ,B<x<L, t >0

v(0,t)  q v(L,t)  = 0 , t > 0-

V(X,@)  = f(x) -(A + ___B-AX)L ,0<x<L

co

v(⌧,t) q X Anexp( -n21f2a2t

n=l L2
kin y

. . . . . (5)

e.... (6)

. . . . . (7)
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B-A O”
V(X,l?J)  q fIxI  - (A + -L XI= I: An,sinnF

n=l

An [f(x) - (A + y x)Isin n$ dx .  .  . . .(7)

u(x,t)  q A + (B;  A) x + f Anexp$;y
n=l

kin ‘$

TXytt = y,,  + sin y , 0 < x < L , t > 0

yc0,tj  = y(L,t)  q 0 , t > 0 . . . . . (8)-
y(x,O)  = 0 , yt(x,O)  = 0 , 0 < x < L- -

5iilf-l i=J%GnrGand~G  dmlalai~&mid

ral~~%FiFl  1 6GlI@?l

y(⌧,t) q v(⌧,t) + @(⌧i

6mddlhWf6l~  ( 8 1 7z%

Vtt = vxx  + * “(Xl nrx+ sin -L

. . ...(9)
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y(0,t)  = v(0,t) + 440)  = 0

Y(L,t)  = V(L,t)  + ML)  = 0

Y(X,0)  = v(x,0) + 44x) = 0

yt(x,O) = vt(x,O) = 0

Gu ha6

*
//

(xl + sin ES
L

= 0

440,  =  0 . . . ..(10)

O(L) = 0

v(0,t) = v(L,t) q 0 . . . ..(I11

v(x,0) = -tdx)

Vt(X,O)  = 0

2 .  ikgmm  $4x)

=mlarnla ( 10 1

//
$ (x) + sin $ = 0 ; e(0) = $(I,)  = 0

L2
44x1 = - sin y + Clx +

r2
C

2

ii1 9(0)=0  G-3 CT,=0

n’l ML)  = 0 Ui?  Cl = 0

;;&I L2
*(Xl = - sin ‘+

w 2
. . . ..(12)
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3. ihlwlan~  v(x,t)

;1inluma ( 11  1

=vVtt  xx
v(0,t)  = v(L,t)  = 0

V,(X,O) = 0
L

2

v(x,0)  =  -9(x)  = - k- s in  F
z2

0
nrx nrtv( x , t  1 =  E: C,sin  - c o s  -

n=l L L

7m~&uIii~&&d v(x,0)  = L2- 2 s i n  y = jl  C,sin  y

%l&i Cn 3: 0 fh n# 1

Ma= L2
c1  = - -z2

bW7l”uWZU L2v(x,t) = - -sin+cos?
r2

4. watnauth

tmwildunl~ ( 12)  uatiam17  ( 1 4  1 hdornw (9 ) wvwh

L2y(x,t)  = - - n-t 2 1Ixsin *x  cos -I; + L sin T
v2 L x2

y(x,t.) = L2
z sin y (1 - cos % 1
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ytt = a uxx + Q(x)

y(x,O)  = f(x)

Yt(X,O)  = g(x)

y(0,t)  = A

y(L,t)  = B

Vtt
= a'(v + d'(x)) + Q(x)

xx
y(x,0)  = v(x,0)  + O(X)  = f(x)

Yt(X,@) = vt(x,O)  = f&(x)

y(0,t)  = v(0,t) + O(0)  = A

y(L,t) = v(L,t)  + O(L)  = B

iGMEl?w"
2 I/
a 0 (x) + Q(x) = 0

$40) = A

9(L)  = B

- b& v(x,t) =e&w&&iudunia
2

Vtt
=av

xx
v(x,O)  = f(x)  - (4x)

vt(x,O)  = g(x)

v(0,t)  = 0

v(L,t)  = 0

ii.3  L 7lLLji~l~Ry
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u(0,t)  = u(L,t)  q 0

w:x,0  1 = f(x)

m

u(x,t)  = Z An expf- n2v2a2t

n=l L kin y

( ne )2 q h i n = 1,2,... i%silbwl::n

co
mxuCx,tI  q Z An(t)exp(-hna2t.kin -

n-l L ..*.. (16)
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0)

uIx,t)  = E an(t kin  7
n=l

u(x,t)  = ):
n=l

an’  t )*n(  x I

0

f(x)  = X an(O
n=l

I”0 f( x )6,( x Mx

an(O)  =

I”0
o;(  x Mx

. . . ..(17)

. . . . . (18)

uvrwdi&.mia  ( 17 ) Iwmia ( 15)

00

Z a’It)$n(x)  q a2
co

n=l
E: anWJ’(x)  + Q(x,t)

n=l

00

= c -dan

nrl dt
( t )  +  Ana2an(t)19,(x) = Q(x,t.) . . . . . ( 19 )

I
L

da 0
Q(  x, t )g(  x kix

-2 (t)
dt

+ Ana2an(  t 1 = _ g(t) . . . ..(20)

o;(  x klx

2 2 0 MA 317(S)



2
d a

exp(  hna t )( dt-3t.J  + Xna2an(t))  = dx Cane
Ana2t

) =

t
ant t le

xna2t
.- an(O)  q J

0 %ItTje

Ana2.1
d=

an(t  1 = ant 0 )e
-hna2t -Ana2t  t Xna2T

+e J qnf T )e d,c
0

00

ufx,t)  = Z an(t)@,(x)
n=l

Xna2t

R"

. .._. (21)

%a53 (o,(x) = sin nF , An = (nn/LJ2  , an( t I ~ihlnlmulun-ri  ( 21 1

iha  3 ~~ss6~liol¶I~

q uUt xx + e-tsin  3x ; O<X<T

u(0,t)  = uta,tj  = 0 ; t>0

u(x,0)  = f(x) ; 0<x<x

%hfl %i%l&ddlm~l:: ( L = T 1

$n(x)  = sin nx

1"p49JaL4aaer;o

00
uCx,t) = I: an(t)  nx

n=l
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- + n a
I
sin nx = e - t

n sin 3x

-fl%

da 2
0 s nf3

2 +na =
n

l
emt ,n=3

i&u

ant  0 )e
-n2t

, nf3

an(t)  =

8e - t
+ Ca3(0)  - 81e-9t

,n=3

II
%G&i an(0) = p

I
f(xkin  nx dx

0

k8ri1~  4 ihl-XMl~~ldWll%"i&

Ytt = a2yxx + Q(x,t) , 0<x<l,t>0

y(0,t)  q 0 ,t>0 . . . . . (22)

y(L,t)  q 0

Y(X,0)  q f(x)

Yt(X,O)  = g(x) ,O<x<L

‘jai

Y(x,t) = X an(t)  y
n=l

. . . . . (23)
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03

Z a"'(t)  sin !!TE q 2 f _ n2u2

n=l n L a
n=l

__ an(t)  F
L2

co
nuxZ [a"(t) + hna2an(t)Isin  -
L q a⌧,t1

n-l

d2an(t)

dt2

- + Xna2an( t 1 q

2
r= L 0

Q(x,t)sin n+ dx

= qp

i bgobd~ln,lar~sb~U~U~'U~OS  ikib6au~a

an(t)  = Anms  Xnt + Bnsin  Xnt + b
s

t

n 0
qn(7kin Chn(t. - T)ldT

. . . . . (24)

M

y(x,tl=  Z {Ancos  hnt+Bnsin  ^,t+b
s

t

qn(T)sin Chn(t  - rldT)siny
n-l n 0

. . . . . (25).
3lfib~aUl~b~U~u  y(x,O)  = f(x)

00
nuxf(x)= X Ansin

n=l
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ii& An = ; f(x)  sin F dx . . . . . (26)

03

g(x) = E BnXn  s i n  y
* n=l

Bn  = $
I”

g( x kin nT dx . . . . . (27)
n 0

f&k wabQakkl~"lGhdal"l~  (25) %l&i~i=i.¶J.i=L An ua::  Bn 6&illJ”lNiW-ll-i

( 26 ) 661::  ( 27 1 mua$iu

u(0,t)  = A(t)

u(L,t)  = B(t)

u(x,B)  q f(⌧)

%6lFNll~L~ti~4?~

ufx,t  f = v(x,t  1 + @(x,t  1

66nPdaudalflla  9~lfl

Vt
= a2vxx + ccx x,t ) - Ot + a2qxx1  = a2vxx + Sx,t)  + a2$ xx

% WJ

u(0,t)  = v(0,t) + 9(0,tl  = A(t)

u(L,t)  = v(L,t)  + $(L,t)  = B(t)

u(x,0)  q vl⌧,0) + 0(⌧,0)  = f(⌧)

til%
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4d0,t.l  = Act.1

O(L,t)  = B(t)
8 I

$(x,t)  q A(t)  + ; [B(t)  - A(t)]

. . . ..(28)
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u(x,0)  = 30 ; 0<x<4

Ut xx=u + k sin x ; 0<X<T,  t>0

u(0,t)  = u(w,tf  = 0 ; t > 0-
u(x,0)  = sin x ; 0<x<iT- -

3. +k%kgmi~n7a~~u~~l&

Ytt = a2yxx +Asinhx ; O<x<L,t>O

y(0,t)  = h ; t>0

y(L,t)  = k

Y(X,0)  = 0 ;B<x<L

.Yt(X,O)  = 0

bib  h,k bba::  A s&&m.&

4. 99dgwidamimaia6m

"t
= a2u + hxx ;0cx<1,t>0

U(0,t.j  = 0

u(l,t)  = 2 ,t>0

u(x,0)  = (1  - cos XX) , 0<x<l

5. wE~na9
2 - t

Ytt =ay + exx ; B<x<L,t>O

y(0,t)  = 0 ; t>0

y(L,t)  = 0

y(x,0)  = f(x) ; 0<x<L

yt(x,O)  = 0
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1.

2.

3.

4.

5.

u(x,t)  = 16Xx  + 1) + e m 1+(-l)”
* =

n2T2t

n=l n exp C- -
4 lsin 5

u(x,t)  = k sin x + (1 - k)emtsin  x

y(x,t)  q v(⌧,t) + @(Xl SW

m
v(⌧,t) q z c- ;

n=l ☺�

nux
0

+( ‘c Jsin F dT kos y sin -
L

m::

$(z)  :: - A Sinh  x + ( A_  sir&  L + k - h)  g + h
a2 a2

hx2
U(X,t)  q - 2k + (2 + $ )X - 2 e -a21r2t

sin TX

00

+I a e -a2n2r2t

n-2 n
sin nwx

% *a&i

an = & Ll + c-i)“)1 + 2 n
C l  - I-lP1  + 2h

(n2
CC-l)”  - 17

- lhr a2r3n3

OJ
mat 2 n+l

y(x,t)  q Z Cbncos  - + 2L Cl + (-1) 1
n= 1 L n2r2a(  L2 + n2r2a2  1

( nlrae - t
+ L sin

1 = 2
L f(x)sin y dx
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