
l&l u
w

= ; = FJx,y)

u%l u
Y Y

= : = F3(x,y)

bbi-d b 7ld1%ll7tl%i  bn7@%‘%6~

ii?&L  1 7dhmi7 uxx = sin(xy)

Gin? 7in

U
xx

q sin(xy)

%hl7tRb&JlI’lI  x

U =-
X

5 codxy)  + 9p

. . . . . (2)
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u -1  -2
XY

=x y - -Y
-1

CiGi~n7~~GmFi~  y
-1 -1u =

X -x Y - 2x In y + 01(x)

Zwhwihn”lr  x ~~1~

u - - + In x - x2 In y + 4)(x) + 92(Y)

ii+14 3 39u~daln17  u
YY

= x2cos(xy)

-%h 7l”h:

uYY
= x2cos(xy)

Gibn7mn’aun”u y

U
Y

q x sintxy)  + 9l(x)

&Girn7niiYuuiinr  y 7=X

u = -cos(⌧y)  l Yq⌧) + 92(⌧)

ulldi2 dSJ”l7&$Upl

a u + auxx X
= iz(X,Y)

b u + du
XY X

= E!(X,Y)

bu + eu
xy Y

= g(x,Y)

c u + eu = g(x,Y)

I7ldlul:tim=l~L&1

.  .  . . .(3)
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a~, + dp = g

tix&ld  4 wujii4Jun-t~  xu + u = 9x2y2
X

Gel vml;m~rihuhiJ~it

p, + ; p = 9xy2 (p = ux)

s1 dx
Giiianl7annu%irn7ta~a  e ’ = x

6&A px = 3X3Y2  + ep

Ml&II p = u
x22 -1

u
X

-3xy  +x 4yY)

ZGrn7tw3iuuiiu  x 7~16

u = x3y2 * 9lfy)ln x + 02(y)

&amilJn;  5 wuhmi7  yu
w

+ ux =  cos(x  + y) - y  sirdx  + y)

i&l? ~-m7-Jnfiriiuubi~Fh

py+; = i COS(X + y) - sintx  l y)

hiia~7annu~~  L n7mi%
I

e
$Y

=Y

IFi& P.Y = I
Ccos(⌧ l y) - y sin(x  l y)My

=  y  cos(x  + y) t’ayx)

Umeil p= u
X

Y-ux = y cod⌧  + y) l y⌧)
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i%iirn7rIrhliiu  x 7zli

yu =  y  cos(x + y) + qyx) * +2(Y)

6 ),2~+3~

;q=u
Y

is&  qy2 = L.  (9y2 2w3y

D ’
+ 6y)e * yx)

q .2x+3~  1
/

D*3

(9y2  + 6~)  l $1(⌧)

= ,2~+3~  1 D ’ D’2
$1 - g-  + g--- - .  .  . 3 (9y2  l 6~)  + ‘#y(x)

= 1 .2~+3~  (gy2
3

+ 6y - 6y - 2 + 2) + bl(X)

= 3y2e2~+3~ + y(x)

U?ldl q=u
Y

“Y
= 3e2~+3~ + i-  9 (xl

Y2 l

ZG~nmii  y 7z%i

u = .2x*3~ - f qxf + e2(x)

ii?&4  7 wadh8-m y u

T&l? vmlm4rhdWriiu
XY

- ux = xy2cos  ( XY)

pY
- ; =  x y  cos(xy)
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- ldy
I

Gkti7zfmiiu~  L n7v& e i 1=-
Y

ii&i p* $= sintxy)  + 01(x)

u?l&1  p q u
X

u
X

q y sintxy)  + y*l(x)

&dGibnm~&Gi~  x wIti

u q -cos(⌧y)  + y$(⌧)  + +2(y,

Y 2
Px + - p  =15xy

x Y

dx dy dp.--=-=-
1 Y/X 15xy2

. . . . . (5)

. . . . . (6)
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ax dp-Z1
15xy2

&I dp = 1 5xy2dx

LAtllLdl y = IIX “3z-K

dp = 15a2x3dx

tGi  L nm
1 5  2 4

p=qux  +f!?

unwd7 p=u
X

1 5  2 2
U X q c⌧y + 6( Cl

Sdfi~n7a~ihGu  ⌧
5 32

u=axy + a+dx + yy)

5 3 2 s 1
=zxy +y

( -y/x J2
a+d+ + 4yy)

5 3 2
= 4 x Y + Ye2($ + $pJ)
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ax ay-=-= dp
w -x2 yp + x3ey

r&x4uni7@7n  =iz%

xdx - ydy = 0

“ZiGi L n7a X2 - Y2 =0

ri%mdun77
dx = dp
G 3 Yy p + x e

dp
2

elii -&-x1, 3 y1L  ey

dd x2 l-z-
Ip=-e

z-x ]x2-cr

I r2
1a& p. - q

X 1x21:.  ex-cr
dx + B
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p = my  + x*(x2 - $5

ll&l P = ux

u = xey  + x*(x2 - y2)
X

biirnaaihiiu.  x
2

It= If_.  +Y
2 I

x# x2 - &lx  + @P2(Y)

X2 YZ---e
2

+ $yx2 - y2) + *2(Y)
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1. u = x2,2
xx -

2. u 2 2
XY

= x  - y

3. xyu  =1
YY

4. xyu
XY

- Yuy  = x2

5. u
Y Y  - “Y= -siny  - xcosy

6. u 2
yy - �☺,  q ⌧

7. Yu  -uyy y = xy
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4
1.

u=12  .z-  ey  + x4p + 9p

2. u = yx)  + gy)  + $ (x3y  - xy3)

3. u = In x In Y + el(x)  + *+y)

4. u = x’ln Y + x+,(y) + *+2(x)

5. u = sin Y + exyo,cx)  + +2(~)

6. u = -xy + 0+x)  + Pyx)

2
7. u = k xy’ln  y - f xy’ + g- yx)  + 4gx)
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Iii 5 = O(X,Y)  ) Tl  = Q(X,Y)

la.4 71%i~h

J *x *y
Q, Qy * ’

. . ...(3)

u =
X 4*x l-lx

+iiQ

u =
Y

uo +iiQ
EY JlY

u -xx -
u e2  + 2-

EF x %
+iQ . . ...(5)q xx
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Ai& + B;rq  + Li& + D$ + E$ + Fii = G . . ...(6)

'I *Eli

A(F,q)  = 80; +W* + f-32
XY Y

B(F,n)  = mx+,  + b(o 4,x y + 4Jxey)  + 2c* Q,Y Y

C(E,rl)  = EL+",  + w Q, + CJ,
2 *

XY Y
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/ dY
y =a%  =

-9x(x,yv~y(x,y)  , ii1 oy # 0

WEWWd (8) i?I oy # 0 ~%tuhilih

. . ...(9)

n% 12w - by/ +c=0

Cmnan-3sduniG%

y ’  =  (b + lb2,/2a
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?j  = qdx,y)  = f2(x,y)

Ma~l1ldlU170L~ann~a  F = +(x,y)  %I 3 ;fr%  J # 0

&&I A # 0

LhN71n  B2 - 4AC = 0 ii& B q 0
rrr

n3Xpm4un77uia7~m

n-mum

u q
D- E- F- G

ml
-~"r-~u,-cu+c

. . . ..(16)
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KIWI  b2 - 4ac =

=

=

=

MA 317(S)

y/ = (b t lb2_4ac)m

= (-x(y2 - 1) + x(y  - 1 )2v2x2(y - 1)

= {-xy2 + x f x(y2 - 2y + 1 )I/2x2(y - 1)

= Gxy2
2

+ x f (xy - 2 x y  * x)/2x2(  y - 1))
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ii&i
y/ =

2 2
-xy +x+x+ -2xy+x -xy2+x-xy2+2xy-x

2x2(y  -
uaz  y’ =

1) 2x2(y - 1)

y/ = -2xty  - 1)

2x2( -

uaz  y/ = -2xyfy - 1)

Y 1) 2x2(y - 1)

y' =-; ua:: y/ = - f

u
Y

= $gy + u,Qy

u = ew-
xx YE

+ 2yey-
xl + y2%l

U
YY =

2 2y-
x e %E

+ 2x2ey-l.$n  2-qq + xeycE+xu

u =xe 2Y-
XY

%c + (xe y + xyey  )C&  + xyuTm  + eyi+  + zq
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+ (xeY  + xyey $n + xGnT)  + e’s  + in 1
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Y2Uxx  - 2XyU
2 Y2 X2

+xu  =x”
+ - u

w YY x Y Y

%il-l apl$ a-y2 , b = -2xy , c = x2

(-J=-c
2

X
,e=-5

Y

ki7a1’1  b: - 4ac  = 4x2y2 - 4x2y2 =0

&&hW.m77~%4w37~%~a7

mnlunia (11)  ua::  (12)

/
:1’ I”=bk b -4acV2a

= -2xy/zy2

X=--
Y
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2
A = a$", +b#$  +c4

XY Y

= y2(2102  - 2xy(2X)(ZY)  + x2(2Y)2

= f3x2y2  - 8X2Y2

= 0

B = 28exQx  + MxQy + Qxey ' + 2c4yQy

= 2y2(2x) - 2xy(Zx(0)  + 2Y)

= 0

= aQ; + bQ Q
2

C XY
+ CQ

Y

= y2

II =a* +b4 + c4 +.d+ + @
xx w YY X Y

2 2
= 2y2 + 0 + 2 x

2 - 1(2x)  - > (2y)

= 0

E = aQ,,  + bQ, + cQyy + @, + @,

Y2= - -
X

u l- =0
lln - ii  “n
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u = F fp + f,(K)

2
iiAkl  u(⌧,y)  q F f,(x2  + y2, + f2(x2 + y2)

Y/ ]“-4ac)l2fl=(bk  b

= *ix
dr /
uwla Y/ = ix ua::  y = -ix

wa~oiwi%  2y  - ix2 2y + ix2
=C!

Lll~uu~-aull7lii

1 ua:: = c

E = 2y - ix2,  11
22= 2y+ix

,&1iiliiiwti73;4  li;
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c1= $(< + 11) = 2Y

uxx
= (-2xue,px + (-2xygBx

= '-2xuBB 2 u )(-2X)c-
-2x I3

2- -= 4x UBB - zug

u 2 i$Yy  + u B
Y B Y

U
YY

= (2;, py  + ( qBBY
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1.2 uxx - 2u + 3u +4u +5u X+u=e
w YY x Y

1.3 uxx + 5u +4u +7u = sin x
w YY Y

1.4 u +2u
w YY

+9ux+u  =2
Y

2. NLiidunl?inl~

2.1 uxx-4u + 4u = ex
XY YY

2.2 (y-1 hlxx  - (Y2-1 lu
w

+ y(y-l)u + u - u = 2ye2x(l-y)3
YY x Y

2.3 x2uxx + 2xyu
2

xy +Yu
=0

, YY + xyu X
+ y2u

Y

2.4 xu
2-cxu - 2c2ux =0

YY xx , c L ihA'RI&h
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1 . 1.1 E = 3x+y,lj=y;u  =--u
ml  2

1.2 E = y-x+iEx

I

o = y - x

11 =y- x -  ifix a=fix

U LUm+UBp=-2  a - 2.h  u -Au+ 1 $/2
p 2 se

1.3 E = y - ⌧, lj  q y - 4x

tn  = g (tg  l uq) - 5 sinC(E  - 9V31

1.4 E = x, q = x - y/2

“rn  = 18L$  + 17un  - 4

2. 1 Y2 . 1  U(X,Y)  =  z e + ?j  fp + 2x) + f2’Y  + 2x)

2x2 . 2  U(X,Y)  = fltx  + y) + f2(Yex)  + y2(x +  yle

2 . 3  u(x,y) =  fl(y/x)  + f2(y/xk-’

2 . 4  u(x,y) =  ; f+x  + cy) + ; f2(x  - CY)
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a(x,y)UXX  + co(:,y)u + d(x,yhX  + e(x,yfu
Y

+ f(x,Y)u  = 0 . . ...(l)
&YY

duuGTkaraaudolnl7uma

u(x,y)  = X(X)Y(Y) . . ...(2)

tml+&ha
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U
X

=  X/Y  ( urn =  X//Y

U 2 xy/ = xy//
Y ’ “YY

X/l X’
ii--- + a2 x + a3

I=0

7z-K

xi
+ a1 si- + a3 = x

1  h&W-I17  ( 5 1 &La=  ( 6 ) hi b&d

alX" - aZX' + (a 3 - X)X = 0 . . ...(7)

Ma::

blY'/  + bZY'  - 'b3

b&d  ii7 t 7-Wtuianukilun~a ( 7 1

u(x,y) tr&wn  u  =  x~)

. . ...(8)

132 MA 317 (S)



au + bu + cu + au l eu

hi  d.ll.d.  Lzi1R-G~

+ fu = 0
YY ⌧ Y

G u(⌧,y)  = X(⌧lY(y3

. . ...(9)

umi\uluni7  ( 9 ) ‘JZ%

aX”Y  + bx”#  + cxy I/ /+ dx Y + exY’ + !x =’ 0

wl7olana~~u  axY wx

X" b x' Y/. C-Y"  d x' e Y' f-+-..--+--
X aX Y aY

+ - - + - - + - = @ ; a # 0
aX aY a . . . ..(10)

(X”/X)’ d Y'+- = --
(b/a )( X'IX  )' b Y

X” + ( d-- x,bx'
b a

. . ...(n)

. . . ..(12)

. . . . .(13)

. . . ..(14)

. . . ..I151
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B = (A2 -;A+; )i

~w77x&hwa~~ u(  x, y ) no&m7  ( 9 I C%wafpm  x( x I uar  Y(  y I iaaa

. . . ..(16)

T’ q 4XT = 0

rl7& A>0

-Iii  x = a2

wkWm7 ( 18 1 un:: ( 19 ) 7zlii

X/j - 2x =0

T/ - 4o’T = 0

ihI&

. . . ..(17)

. . . ..(18)

. . . ..(19)

iGil4

T = A,$
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-0x
7

friii2 x=0

Wndunl7 ( 18 1 uar  ( 19 1 7z%

xl’ - 0

T/ -0
2.4
uum X = AIX + A

2
T = A3

u(x,y)  =  clx +  c
2

. . . ..(20)

. . . ..(21)

n7& A<0

7; h = -a2 7zlti

Xl’ + cr2x  = 0

T’  + 4a2T =0
. ! . a
uum

X = AImsax  + A2  sinolx

k&l

T = A3e-h2t

u(x,y)  =  e
-4a2t

Eclcos  ox + c2sin  orxl . . . ..(22)
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1. u -u=0
XY

\2 . Utt  - I& = 0

3. uxx-u
YY - mY = 0

4. i&-u +2u -2u +lJ=Q
YY x Y

5. t2utt  - x2um =0

6. (t2 + x2)u tt - uxx  = 0

7. u
x x

- y2u - y u =0
YY Y

a. uxx  - u = 2x
XY + "YY

9 . uxx-u - u  =0
YY Y

10. = uUt xx
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

u = ceh+Y/h

u q (clcos ok + c2sind  Xc3cos  ux + c4sin 01x1

u = e-y(clcos  [1x + c2sin PIX )(c3cos  cd12Y+crLzY

u q e-(x+y)Cclcos  lu2 x + c2 sin lu2 x)

r-2k3cos 2 -(Yy+c 4 sin lz’y )

u q (t⌧Y2 Ecl(t⌧)
m/2

+ c21t,⌧1m~2  1

+ c3(  ⌧/t  ,],-4a2/2 -
+ C4WX)

Il-443  /2  ]

u = (clcox ax + c2sin ox )Cc3cos  a~( In  y) + c4sin ( In  y )I

ssunEi3ulla‘dPi~~

u = .-Y/2
Cclcos  ox + c2sin ~xlCc3cos

(

14x21
2 y

s i n  [ 14o122-1  y  ]

-a2t
u - e (CICOs  ax + c2sin QX)

1
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