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= eXsin y - eXsin y r @

Wdfl0 u(x,Y) = eXsin Y  d0nn~o.m~n1a  U  +  Ux x q 0
YY

h☺&lGi  2 =N6mw-h  UC ⌧,y ) = -ye⌧+2y_ dU?4~6Wl0&Nll%
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X -ye
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3. u(x,y)  = f(x + y) + g(x - y) ; uxx - u =0
YY

4. U(X,t.)  = x2 +2t; u =uxx t

5. U(X,Y)  = sin x cash  y ; u + u =0xx YY

6. u( x,t 1 q sin(  x - ct 1 ; 2
Utt -cu q 0 ia c ~hiln~n�a

⌧⌧
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Ti y q *e2⌧ + B&-2X

y/ = 2Aezx - 2Be-2X
//

Y = 4Ae2X  + 4Be-2X

= 4( Aezx + Be-2X 1

q 4y

&u //y -

af af au-+-.-.-  = 0ax au ax

af af au-+--.-ay au ay = ’
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Y Y

&I

2
pY

- uu *x=0
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axu + byu + abxy = 8

xu m XY

mX+” wx y
q 0

⌧u
Y wy+u  ⌧

ihail~ 4 =m”iia  a ,  b  MB::  c  -m&mm

u = a(x + y) + b(x - y) + abt + c

zlfl wn u = a(x + y) + b(x - y) + abt  + c

%aun~7wm+4~~oarn’enrn’u  x,y,  ua::  t wlii

U q a+b
X

uY
= a - b

Ut q Elb

uciir&wn  (a + b? - (a - b? =  4 a b

maa& ( ux ? - (uy?  = 4ut
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u = 2a
YY

G&
u3 u

x x
al-r, =U .-E

a2 xy ’ a3  2

a4
= u  -xu

x9 xx - ““,xy  ’ a5  = uy - mxy - yfy
mddi  a resibw ui4mi7h~  =3a%idunia

x2u
2

+ 2u  = 0
xx

+ 2xyu
XY

+Yu
YY

- 2xux - 2 y u
Y

c ao aw a+  aw  au
KY

-- + --- = 0
h ay aw  au  ay



1 aQ+-aw

I
aQ

+aw I aw aw
ay+au"y

1
av av j aw aw
ax+Kl"x  E'auUx

11

as
av

av avL , aw aw
ay+GYy  ay+au"y

aQ
11 !

= 0
aw

a-wmu~r?hiutmt%d  7mwcb1

av av aw a~
ax+au”x ax+au”x

I

av a~ aw aw = 0
ay+au"y  ay+i%Py

= 0 . . ...(6)

= 0‘ . . ...(7)

)I aw aw
ay+au”y

F'ux+Qu  =R
Y

p = av aw _ w aw = a(v,w)
au ay ay au acu,y  1

av av

IL

aw aw
ay+iPy  ax+au”x

I
q 0

. . . . .(9)

,

Q q 2 ; _ av aw q acv,w

au ax a(x,u) . . . ..(10)



u  =  f(x2  + y21

l&l f 19u44aumlulw*lJ

ztfl an  u = f(x2 + y2)

t hllu$umM-m ( 5 f i%

O(U,X2  + y2) =  0

awli  v  = u

w = x2 +

wfduni~  ( 10 )

ps!!9!
au aY

Y2

av aw
-ayau



M1l&lL~ u = f(x2 + y2) r?*njlHi?raa~ia~llaos~orn~a  yux  - x u =0

ii& u = x2  + y2 - 1
Y

u = sin(x2  + y21

= - ; f’(v) + f(v)

uY
= x&v) c!f  =

aY
f'(v)
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%nN-i~n  f(v) bbax  f'(v)  XXI

xu +w =U
X Y

heiA 9 ~9a7y1J~un75~~sD~~~fjiluinn

u. q f( x - at 1 + g( x + at 1

zhlr a-Hv=x-at,w=x+at

u q f
//

xx
(VI  + J’(w)

u⌧t q
-af”(v) + ag”(w) ,

Utt =
a’f”( v 1 + a2g”( w 1
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1.3 u = axy + b

1.4 ax2  + by2  + u2 =0

1.5  ax2  + by2  + u2  = 1

1.6 ax2  + by2  = xyu

1 . 7  u2 = (x + a)(y + b)

1.8 u 2
= alx + a2xy  + a3y2  + a4

2.

2.1 u = xfty)

2 . 1  u=!x+y)f(xy)

2.3 u q f(x + ay)

2 . 4  u=f(x2-y2)

2.5 ⌧yu q f(x + y + u)

2.6 u = f(x)  + g(y) + xy

2.7 u = f(3x  + 2~)  + g(2x  - 3~)

2.8 u = ftx).g(y)
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1. 1.1 uu q u
XY.-

1.2 xu,+wy=u~
1.3 xUx = yu

Y
1.4 u = xux + WY

2
1.5 u = 1 + mxu + w uY

1.6 mx+W =0
I Y

1.7 4u u = 1
XY

1.8 ux = xuxx  + yUxy  +%I Uy
= x u  +Yu

XY YY

2. 2.1 u=xu.
X

2.2  (⌧  + y)(⌧u
X

- Yuy) q (⌧  - Y)U

2*3  uY=aux
2.4 yu⌧+m q 0

Y
2.5 X(U - y)ux  + y(X - U)Uy  = U(Y - X)

2.6 u =1
XY

2.7 6uxx - 13U + 6u =0
XY YY

2.8 uu =uu
XY XY
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a’?&~  1 1; Lz-+,g  &&a::  &+
ax2 w2

a2rJ4C”l = -
I

a a2u au

ax2 +xay
IL

- -
w2

Yi6-I
I

a4u a3u 3
q

ax2ay2
-Y-

a2u au

ax3
+⌧au-⌧(Yp+-

aY3
ayax  ax

1

I

a2
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a a2u

ay2 y ax
IL-

au
ax2 + x ay

1

a4u a3u
q + x a3” a2u au
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ay2ax2 w3
Y _ - y(⌧  - + -

ax3 axay  ay
I

a3u a2u
q

a4u  + x a3u au
- - - -

ay2ax2 w3
y 8x3  - xy axay Yifi$

LCUI = g . . . . . (5)

b&

L, aa*ba+c
ax ay

. . . . . (6)

$~auy~ornla6%9r~u~~~nr~ns  W~lpd~¶l

a( x, y )uxx+b( x, y )u
XY

+c(⌧,y  )uyy+d(  X,Y  h⌧+e(⌧,y)uy+f(⌧,y  )u q g(x,y)

b~u~~~~nl~aa?b~~nla6%gb~~~D

&I

LCUI =  g

a2
LI a -

a2 a2 a

ax2
+b- _

axay  + ’
a/

+d-+ea+fax ay
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&b gc x,y 1 =  0 sar  iufmnia  ( 5 1 +I

g(  x,y  ) # 0 s~~%mi=hrm  ( 5 ) +I

~a~~7Jdun7a~%sa~~~RvY~o~~~=~~~n  %I

=kUUt 2xx ; u=u(x,t.)

Utt = a u xx ; u=u(x,t)
;I +u q 0 ;
⌧⌧ YY

u = u(⌧,y) b%wiiduniaa7da?a

&xl414i 2 n%mnlG  ul(x,yf  = x3 I~waJraa~sans~unialiis~~~

U - ux x Y
= 6x tba:: u2(  x, y 1 = y2 t&a  ~aawn-x&ma

U - Uxx Y
= -2~  WWlWaL4ap1Ua9dSIn15  uxx  - u  =  1 8 x  + 8y

Y
Gvvl b&m  Lcul  = u - u-’ xx y

g$x,y)  = 6x

g2(x,y) = -2y
ua~m+l  1 8 x  + 8y = 3g1 - 4g

l?& c
2

1 = 3, c2 q -4

anu~nni7~auwaraaun~~~Lam?illi?

3ul(x,y)  - 4u2(x,y)  (&II  3x3  - 4y2) srriba~iaatlandm~7

U -lJ =
xx Y

18x + 8y ~~r?l~lUlao~~71dou7~~a~~7~
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N[v  + WI= (v + w - v - W)(V  + w - V-W)
X X Y Y

= NCvI+ NCwl  + (v - VKW - w) + (v - VNW - w)
Y X X

rrdn&  NCv  + WI  # NCvl  + Nlw;
Y

El?6  v q cleX LEG w-ce
2

y b-mlZIti

NCcleX + c2eYl = NCcleXl  + NCc2eYl  + ( -clex)(-c2eY)

q C1C2e
x+Y
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2. Gk3annwudi  u,(x,y)  = x2 ~ihwabQa.wmsdam7=3 U + u q 2
xx YYl3

IdaL:  u2(x,y)  = cx + dy
3

bhdwa~~ammdmi~  u  +  u
xx

?4%&1d1n~~a  c  ha::  d  wwwaraammdama  uxx  +  u

YY
= 6cx  + 6dy

YY
= Ax + By + C

20 MA 317(S)
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