
















* (Aa+Bb)  w[+(Ac+Bd)  w,,+Cw  =  0 . . . . . . . . . . (1.5.2)
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&fJfhaa¶JtTJu  w(if, 7) =  e-c(‘*  f(q)  l&II  f  tuuv;tJi;irul~  1

MTO 0, Y) = e -“‘* f(Bx - Ay)

&A  =  0  B  XdiaJhhillk~Ui

'Lunl3ltan  a, b, c, d %a  = 0, b = 1, c = B 11% d ==  -A

CRum  ( 1 . 5 . 2 )  80 w(+~  w =  0

w(&  a)  =  eeC’B  f ( q )

M%l u(x,  y)  = c- c’B  f(Bx)

eiiothii  i ilx4ifhmauya4  2th+  3~, - u =  0
I”

i&i1 h.&iiiA=2,B=  3,C= - 1

1% ( = ax+by

q = cxidy

UC%  Y) = WK.  rl)
LI

&.¶u’u UI = a w  +cwc $

( 2 a  t3b)  wC+(2ci-3d)  w,,-w  =  0

1%  a = 1,  b = 0, c = 3, d = -2

( = x

q = 3x-2y

M A  ,117



NC,  rt)  = et’* f(v)

u(x,  y)  = eX’* f(3x - 2y)

19fl J a c o b i a n -  -a(r,  tl) _
ah  Y)

Y ?!I-  #lJ
ax ax

*
&¶lh qr =

61 A(x,  y )  #  0  fiT11-5rWl  dy  = B(x’ ‘)
dx -4x>  Y)

81 qv # 0 .  . r,h  = -(pJ

%&I art = 0

. . q(x,  y )  =  k  LdO  k  6h-ilcl.Yih

mm3 (13.5) tiawl~~l~tilU~

. . . . . . . . . . (1.5.3)

. . . . . . . . . . . (1.5.4)

. . . . . . . . . . (1.5.5)
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r/r  dx+r,+  d, = 0

Hfit ‘B -3.- =
A tlY

i
eiiehl2 twmhlau~a<l  xh- xyu, + yu = 0

Gil %di A(x,  y) = x2,  B(x, y) = --xy ki=+r  C(x, y )  =  y

dy-B,-  Y- - -. - --
dx A X
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n4a pw  +I, = 0c 5

#dl4ii1  1JHlhl0YllOJur-4u,+2 = 1

i&ii  Ifi t = ax+by

q =  cx+dy

~6,  Yi  = w a)

wMwni~

(a-4b) wc+(c-4d)  wq+2w  = 1

13; a=l,b=O,c=  -4,d= - 1

$(e4 w) = ey
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e% = ; p+ f(q)

w = ;+  f(q)  e-Z<

da u(x, 0) = 0
IO

'ii%1 lu~fiAxzl,B=  -l,C=l,D~=e"'2Y

l,?J 5  = ax+by

q = cx+dy

w, Y) = w(5, rl)

%;a  =  I,b =  0,c  =  -t,d =  - 1

e5  w = [e2”+f(T)

w = ce2q  e-<+ f(q)  em5

u(x,  y) = xextZy + f( ~ x  - y) em’

u(x, 0) = 0

u(x,  0 )  = xe’  + f( - x) e?

f( - x) =. -p&

f( - (x + y)) = - (x + y) ezcxry)

u(x,  y )  = xextLy + j ~ (x + y) ez(x+y)  e-x  /

=~  Xel+2y  _ XexfZY  ~ ye”‘2Y

= -ye”‘=Y
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+h75  atI dx-++
A

. . . . . . .

t%?ltTWll7  (1.7.2) dl illlfllhll& (Subsidiary equations)

i17nfwni3  (1.7.2) L~uuIM~~~ruu

dy B du C- = - LLI::  - = -
dx A dx A

LLW:: u = uk Cl, cz)

do  c,,  cj  thimA d~*w1m47  cl, c2 x&J  2 aufdll

@Y&u  Cl = v(x,  y, u)

LLW:: 0.  = w(x,  Y. u)

1Wd v, w tkfl.$h~HX ttXd1  Jacobian

a@, w) a@, w ) acv*  w) @jlJn’WLn’$quu
xx, y) ’ a(x,  u) ’ a(y,  u)

(1.7.2)
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$dx-+$dy+$du  =  0

aw
,;-dx+$dy+;fdu  =  0

Jacobian J =
av aw av aw= -.--- -ax ay ay'ax

av aw
;i;&

....... (1.7.3)

....... (1.7.4)
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= A:B:C . . . . . . . (1.73)

’ aFtta z ttFir  a7;aF MlhY[&lfl  (1.7.6) blat  (1.7.7) t$O

(S+u$)  (g+u$)

($+u$)  (g+,$)  = O

av  aw  av  aw
= a7;‘ay  -ay’aX

u&m (1.7.5) &A, = ?i,a?-?.ti
ay au  au  ay

1B  = ti.ac2.a~
au  ax  ax  au

LLR:: AC _ ?x.a_w-avaw-
ax  ay  ay’ax

....... (1.7.6)

....... (1.7.7)

. . . . . . . (1.7.8)
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ii%1
dx dy du~ami~datlac6uPia  - = -; = z
YZU --x u XY

dy duwn ~ = -
~ A X2Y

dx dy LIU-__ __:=-_
ux -~ uy y2  x2
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n.Jo Inx+lny  = Incl

XY = Cl

du
2=

xdx + ydy
Y --x u(x2 - y2)

n% -du
z=

xdx + ydy
x - Y u(x2 - y2)

’ - u d u  =  x d x + y d y. .

&W~thJ~3  ;JJMlhlElYfi?h.hlDJB%JT172  a&+bu,+cu  = 0 &I a, b, c Lhh’1~4i?

. . .nni
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a:/-bx  = CI

In u = --C++lnc2

cx1
n'JiiuRl'nilUnYarllvasaunl:i~El  u(x,  y) = e“ f(ay-bx)

61 b # 0 3ln  -& = 2

Inu = -T+ln  c)

” = cje <y/b
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. . .
nini

. x-y = c,.  . . . . . . (1.7.9)

y - u  =  cz . . . . . . . (1.7.10)

fh@lEd-J~~  Aa F(x-  y, y-u) = 0

L&I y = 2x, u = @(x)  tt~1u61b&~ 2 wm

c, = -x.

c2. = = 2x-@(x)

= -2c1-@(-cl)

n'~iu~bcla7a~~~~tW1~~~  cl, c2 ttlaunwii 0, c2 nihdaer  (i:7.9)  m::

(1.7.10)

y - u  = -2(x-y)-@(Y-X)

ilclOUW0 u(x, Y) = 2x-Y+@(Y-x)
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;,  1-1 = c,
Y x

wfo

1 1;_  - - -  zz  Q
u Y

nia c2  = y-u
UY

Aa  x = t, y = 2t
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do y = 2t, ” = I

2t-1
c2  = F

’ 1- - -
Cl

c2  = -I/cr cl+1

Y-UPC
UY

:+I

1  1- - -  =x-y+xy
Y u XY

1-= 1 x-y+xy
U Y’ XY

.

XY
u = 2x-y+xy

sijbthil6  o4mdadwiinr’Rua4

(Y+xu)ul+(x+yu)u,  = u2-1

L:DL~UIAJdlU  x  =  t ,  y  =  1  LLRE u  = t2

ai1 auni5danth,#m  2 = - = -dY d u
y+xu x+w u*-1
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1’n A = y+xu,  B = x+yu

A.+B  = (x+y)  (u+l)

A . - B  =  (x-y)(u-I)

&iJbu ___ = -dx+dy  du
x+Y U - I

1LR:: dx-dp  du-=-
X-Y U+I

RUTlIT  (1.7.11) lm"mJR13I6 U - l
-  = c,
x+Y

wunis  (1.7.12)  l~n”RU~lsVf u + l
- = cz
X - Y

l&l x = t,  y = 1, u = tZ

az:ln”  ___  =t*-  1
t+1 cl da t =c,+I

(“-~~;+q2+1  = 2-I
2x - Y

....... (1.‘7.11)

....... (1.7.12)

....... (1.7.13)

....... (1.7.14)
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2.1 urn = yeX  , u(0,  y) = 0, ~(2,  y) = sin y

2.2 uxy  ,= 2xy+emx u,(O, y ) = 0, u(x, 0 ) = 5

2.3 uyx  = ux+  5, u(0,  y) = 0, ux(x.  0) = x

3. o~unnaQslvo~uun75Oi0r~~i7~ilu*~n73’11~~~%~~~~  nWh%mhb  niD?ri

Chuuub~du  hihynnr%whb  oJuonCi?uillilununrr~ron~f  n!is

WJuuwmmW

3.1 ll.u,-2u  = y

3.2 um-xuy = 3

3.3 u.+(uy)2  = 1

3.4 uux- 2xy = 0uy

3.5 yuxy-e&+5  =  0

4. ?JufwlJil  (4.1) u = f(x2+  y*)  r&l  f riluflJn~uIfi  @/ BJij,YWirfdor:F1JliJu

thmnmaUni7  ~u~-xu, = 0

(4.2) ax, Y) = -~+ey’*g(x+  duh~~~~Jff~n7~  3ul+4u,-2u  = 1

(4.3)  *JuuflJ'h  Ul(X, y) = x*-d LLRZ  112(x,  y) = e’sin  y ~h&l~~Llli~J

24

uxx+uyy  = 0
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5. WMld/lR01JOl'abt9109

5 .1  3u,+4lL,  =  2

5 . 2  u,~2u,-tu  =  0

5.3 = 1ll-uUy+u

5.4 = 0x”.-yu.,

5 .5  xu,+yu,  =  u

5 . 6  2u,+3uy+5u  =  0

5.7 xyu,-Al,+yu = 0

6. P9~1hGlD¶JllO9

6 .1  uX-uYi-u  = 1  LSI u(x,  0 )  =  s i n  x

6 . 2  u,+uY-mu  =  0  Gkl  u(x,  0 )  =  cos  x

6 .3  (x+2)u,+2yu,  = 2 u  ah  u(-1, y )  =  dy

6.4 yiuuXp xzuuY  = x2y

6 . 5  (y-u)u,+(x-y)u,  =  u-x

6.6 (x2 - yz  - u2)u,  + 2xyu,s = 2xu

7. asP9l~a8u,~n~“R~a9~~nl~
7 .1  xux-yuy  = 0 a&tl  x  = y = u = t

7 . 2  (x+u)ux+(y+u)uv  = 0  &JO x =  1  -t,  y = 1+t,z  = t

7 . 3  (y-u)u,+(u  -x)uy  =: x - y  bh x = t,y = 2t,u  = 0
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