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Homogeneous Linear Partial Differential Equation with Constant Coefficients.

We consider

3 oz +a oz oz +3 oz F (X )
0 97 1 92119 2 D=2 gy | e n ayn Y
....................................... (1)
Where, ag, @1, 32 weevvveveeenn. a, are constantis called a homogeneous

linear partial differential equation of the nth order with constant
. d d .
coefficients . Now when D = Py and D’= % then we write

D(D,D)Z=F (X, Y) cceereererrrereeeeeerreecreceennnas (2)

case 1**: C. F. i.e., complementary function which is the complete
solution of the equation @ (D, D’) z=0.

Case 2™ : Particular integral (p.l) which is a particular solution of
@(D,D)z=F(x,y)

The complete solution Z=C.F+P.I
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QNO. 1:Solvethe P.D. E

0%z 0%z 0%z
) — - = i ’ — 72, —
(I,az %0 662 0 (II)(D+2D)(D 3D)Z 0

(iii) 4r—12s+9t=0

. R 0%z 0%z 0%z _
Solution. (i) %2 axay 663/2 =0
2 ’ 2 0 , 0
or (D°-DD’-6D"")z=0 where, D=— & D' =—
dox ay

The auxiliary equation is

m-m-6=0

m=-2,3

C.F=fi(y+3x)+f(y—2x)

and PI1=0

Hence the complete solution z=C.F + P.I

or z="Ffi(y+3x)+f (y—2x) Ans.
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(ii) The given P.D.E . is

(D+2D’) (D-3D’)?2z=0

The auxiliary equationis (m+2)(m-3)>=0

m=-2,3,3

C.F =1y (y—2x) + fo(y + 3x) + x f3(y + 3x)

and P.I=0

Hence the complete solution z=C.F + P.I

or z=Ffi(y—2x)+f, (y+3x)+xf(y+3x)

(iii)4r—12s+9t=0

0%z 0%z 0%z
r 4—-12 +9— =
° 0x2 dxdy ~9yZ2 0

(4m>- 12DD’+9D"%)z = 0

The auxiliary equationis 4m*12m+9 =0

Ans.
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(2m-3)*=0
m=3/2,3/2
3 3
C.F=1, (y+5x)+xf2 (y+5)
and P.I=0

Hence the complete solution z=C.F+P. |

or z= fi(y + zx) +x fo(y + zx)

Ans.
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QNO.2 : Solve the P.D.E.

03z 03z 03z 0%z 0%z
i -3 +2 =0 ii)—-—=0
(i) 0x3 0x2%20y 0x0y? (

Solution. (i) The given equation is
(D>-3D°D’ +2DD’?) z=0
and the auxiliary equationis m>—-3m°+2m=0
m=0,1,2
C.F =fa(y) + faly + x) + f3(y +2x)
and P.I=0
Hence the complete solution z=C.F +P.I
or z="1(y)+f(y+x)+f3(y+2x) Ans.
(ii) The given equation is

(D*-D"*z=0
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The auxiliary equationis m*-1=0
(m*-1) (m*+1) =0

m=+4+1, +i
C.F =1y (y+x) +fay — x) + f3(y + ix) + fa(y —ix)
and P.1=0
Hence the complete solution z=C.F + P.I

or z="f(y+x)+foy—x)+f3(y +ix) + faly — ix)

Ans.
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QNO. 3 : Solve the P.D.E

03u i 03u N 03u _ pX+2Y
0x3 0x2%20y dy3

Solution. The given equation is

(D’- 3D°D’+4D"%) u=e**2Y  where D= 2 g p=2
ox ady

The auxiliary equation is m —3m’+4=0
m=2,2,-1

C.F=fi(y—x) + fo(y + 2x) + x f3(y + 2x)

P.I = ! eX+2y
D3-3D2?D’+4D’3

= [If e*du du du where u=x+2y = — g*+2¥
27 —
Hence the complete solution Z=C.F + P.|

or  Z=fily—x)+faly+2x) + xFsly + 2%) + - X*2Y

where f; f, and f; are arbitrary functions.
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QNO. 4 : Solve the P.D.E

0%z +3 0%z +2622 -
0x?2 0x0y ay2 y

Solution. The given equation is

(D°+3DD’+2D%)z=x+y

Now the auxiliary equationis m’+3m+2=0
m=-1,-2

C.F=fily—x) +f2 (y—2x)

1
and P.l= X +
D%+3DD'+2D"? (x+y)

=%ffududu where u=x+y

-1 3
= 3g (X+y)
Hence the complete solution Z=C.F + P.1

or Z=f(y—x)+f(y—2x)+ % (x + y)3 Ans.
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QNO.5 : Solve the P.D.E

0%z 0%z 0%z
- +
0x?2 0xdy 0y?

=sin (2x + 3y)

Solution. The given equation is
(D>~ 2 DD’ +D’?)z = sin (2x + 3y)
The Auxiliary equation is
m’—2m+1=0
m=1,1

CF=fi(y+x)+xf(y+x)

1
~ D2-2DD'+D'2

Similarly, P.I Sin (2x+3y)

= o0y sin (2x + 3y)

_ 1
" (2-3)2

ffududu where, u =2x+3y

= [(—cosu)du = -sinu
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= - sin (2x + 3y)
Hence, the complete solution Z=C.F + P.I

Z =f (y+x)+xf,(x+y) -sin(2x + 3y
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QNO.6: Solve the P.D.E
(2D?-5DD’ +2D'? ) z=24(y-x).
Solution. The Auxiliary equation is

2m%-5m+2=0

C.F=f1(y+%x)+f2(y+2x)

1

P.l =
2D2-5DD'+2D'2

24 (y - x)
24
=5 JJududu where u=y-x
_4 N3
=5 (y-x)
Hence the complete solution Z=C.F + P.I

or Z=f1(y+21x)+f2(y+2x)+§(y-x)3 Ans.



All Online Learning

www.allonlinelearning.com

QNO.7 : Solve the P.D.E

r+s—2t=,/2x+y.

0%z 0%z 0%z 1/2
+ -2 = (2x +
0x2  0x0y 0y? ( )

Solution :

(D% +DD-2D'?)z=(2x +y)*?
The Auxiliary equation is
m?+ m-2=0
m=1,-2

CF=f(y+x)+f(y-2x)

1

_ 1/2
"~ D24+DD'-2D'?

P.I

(2x+Yy)

=%ffu1/2dudu where u=2x+y

_1 5/2
= 2x+y)
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Hence complete solution Z=C.F+P .l or Z="f(y+x)+f(y—2x)+ 1—15
(2x + y)>/? Ans.
QNO.8 : Solve the P.D.E

0%z 0%z N 0%z _ sin x
0x?2 axdy dy?2

Solution. The given equation is

(D%- 2DD’ + D’%) z = sin x

The auxiliary equationis m’—-2m+1=0
m=1,1

C.F=fi(y +x) + x foly + x)

P.l sin X

"~ D2-2DD'+D’?

1 .
=00y sin (x + 0.y)

= [ sinu du du
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=-sin (x+0.y) =-sinx
Hence the complete solution Z=C.F + P.I
or Z="f(y+x)+xf(y+x)—sinx Ans.

QNO. 9 : Solve the P.D.E

02 02 0%
z z 50 _

2 -
0x2 0x0y 0y?2

5sin (2x +y)

Solution. The given equation is
(2D*- 5DD’ + 2D’%) z = 5 sin (2x + V)

The auxiliary equation is 2m’-5m+2=0

C.F=faly +5) + faly +21

1

P.l =
2D2-5DD'+2D’'2

5sin (2x +y)

=5?xfsinudu =—5?xCOS(2X+V)
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Hence the complete solution Z=C.F + P.I

or Z=f1(y+%x)+f2(y+2x)—5?xcos (2x + 5)

QNO. 10: Solve the P.D.E

(D*+5DD’ + 6D"%) 2 = ——
y—2x

Solution. The auxiliary equation is
m’+5m+6=0
m=-2,-3

C.F=fi(y — 2x) + fo(y — 3x)

1 1

{ }

and P.l= —
D2+5DD'+6D'2 " y—2x

1
= xf;du = xIn (y — 2x)
Hence the complete solution Z=C.F+P.I

or Z =f1(y -2x) + fo(y —3x) + x In (y — 2x)

Ans.

Ans.
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QNO. 11 : Solve the P.D.E

0%z 9%z 9%z 2x+3
- “ _ = y i _
522 366 +262 e +SII’1(X 2y)

Solution. The auxiliary equation is
m*-3m+2=0
m=1,2
C.F=f(y +x) + f(y + 2x)

Pz P —
D2-3DD'+2D’'2 D2-3DD'+2D’'2

sin (x - 2y)

=2 [ e*du du +1—15 [ sinu du du

T4

1
== e2X+3y _
4

1.
7o sin (x—2y)
Hence the complete solution Z=C.F + P.I

or  Z=fyly+x)+f(y+2x)+ % e2X+3y —1—15 sin (x — 2y)

Ans.
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QNO. 12 : Solve the P.D.E

03z 93z 03z
-6 = sin (x + 2y) + e3**Y
0x3 0x0y dy3 ( )

Solution. The auxiliary equation is
m>’-7m-6=0
m=-1,-2,3
C.F=fi(y—x)+f (y—2x) +f3(y + 3x)

3x+y

P.l sin (x + 2y) +

"~ D3-7DD'—6D'3 D3—-7DD'—6D'3

1

=-Efffsinu du du du +

X
3D2-7

[ e3**Y du du

1 X
cos (x + 2y) + %

- e3x+y
75

Hence the complete solution Z=C.F+P. |
or Z = fi(y —x) + fo(y — 2x) + f3 (y + 3x) - 7—15 cos (x + 2y) + zx—o e3xty

Ans.



