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Let the given irreducible non-homogeneous linear partial
differential equations with constants coefficients be
F(D,D")z = ¢(x,y)
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Working rule for finding C.F. of irreducible
non-homogeneous linear partial differential equations with
constants coefficients.

Let the given irreducible non-homogeneous linear partial
differential equations with constants coefficients be

F(D, D)z = (,y)

Step-I: If necessary Factorize F(D, D’) in the form
F\(D,D")Fy(D,D’), where Fy (D, D") consists of product of
linear factors in D, D’ and F5(D, D') consists of product of
irreducible factors in D, D’.
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b Sk Step-1l: Write the part of C.F. of linear factors Fy(D,D’) as
usual method

L, Step-l1l: Write the part of C.F. of irreducible factors
F5(D, D) by taking a trial solution
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C.F. =3 Aehethy,

where A, h and k are arbitrary constants such that F'(h, k) =0
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or ok Step-1l: Write the part of C.F. of linear factors Fy(D,D’) as
usual method

L, Step-l1l: Write the part of C.F. of irreducible factors
F5(D, D) by taking a trial solution

Introduction

C.F. =3 Aehethy,

where A, h and k are arbitrary constants such that F'(h, k) =0
Step-1V: Adding the part of C.F. of reducible factors

F1 (D, D’), obtained in Step-1l and part of C.F. of irreducible
factors F»(D, D’), obtained in Step-Ill.
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LNJPIT, Solution: Here D — D2 is not a linear factors in D and D’.
Let the trial solution of given equation is
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Solve the PDE (D — D'?)z = 0.

Solution: Here D — D2 is not a linear factors in D and D’.
Let the trial solution of given equation is

5= Z Aehx-f—ky
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LaserT. Solution: Here D — D'? is not a linear factors in D and D’
b Let the trial solution of given equation is
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5= Z Aehx-f—ky

Then Dz = Ahe"™tkY and D2z = Ak2el@thy,
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LaserT. Solution: Here D — D2 is not a linear factors in D and D’.
. Let the trial solution of given equation is
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” = Z Aehx-f—ky

Then Dz = Ahe"® kY and D2z = Ak%e"®*+¥ Putting these
values in the given equation, we get
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LaserT. Solution: Here D — D2 is not a linear factors in D and D’.
. Let the trial solution of given equation is
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” = Z Aehx-f—ky

Then Dz = Ahe"® kY and D2z = Ak%e"®*+¥ Putting these
values in the given equation, we get

Ahehx-i—ky _ Ak2ehx+ky =0 — A(h _ k2)ehx+ky =0
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LaserT. Solution: Here D — D2 is not a linear factors in D and D’.
. Let the trial solution of given equation is
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” = Z Aehx-f—ky

Then Dz = Ahe"® kY and D2z = Ak%e"®*+¥ Putting these
values in the given equation, we get

Ahehx-i—ky _ Ak2ehx+ky =0 — A(h _ k2)ehx+ky =0

h—k*=0 = h=Fk%
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z =Y AeF rtky,
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e Replacing h by k2, the most general solution of the given
equation is
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2
z =Y AeF rtky,

where A and k are arbitrary constant.
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Solve the PDE (D — 2D’ — 1)(D —2D"? — 1)z = 0.

Solution: Here (D — 2D’ — 1) is a linear factors in D and
D'.Therefore its complementary function (C.F.) is

e’ fi(y + 2z),
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Chapra Solution: Here (D — 2D’ — 1) is a linear factors in D and
o D'.Therefore its complementary function (C.F.) is
ntroduction
e’ fi(y + 2z),

where f7 is an arbitrary function.
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Chapra Solution: Here (D — 2D’ — 1) is a linear factors in D and
D'.Therefore its complementary function (C.F.) is
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e’ fi(y + 2z),

where f1 is an arbitrary function.To find the complementary
function (C.F.) corresponding factor (D — 2D"? —1)z.
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Chapra Solution: Here (D — 2D’ — 1) is a linear factors in D and
D'.Therefore its complementary function (C.F.) is

Introduction

e fi(y + 2x),

where f1 is an arbitrary function.To find the complementary
function (C.F.) corresponding factor (D — 2D"? — 1)z.Let the
trial solution of this factor is

y = Z Aehz+ky
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Then Dz = Ahel®tky
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Ahehx+ky _ 2Ak2ehx+ky _ Z Aehx—i—ky =0 —
LNJPIT, A(h — 2k‘2 — 1)ehx+ky =0
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Introduction h—2k2—-1=0 = h=2k*+1.
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Ahehx+ky _ 2Ak2ehx+ky _ Z Aehx—i—ky =0 —
LNJPIT, A(h — 2k‘2 — 1)ehx+ky =0
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Introduction h—2k2—-1=0 = h=2k*+1.

Replacing h by 2k% + 1, the complementary function (C.F.)
corresponding factor (D — 2D — 1)z
is
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Ahehothy _ 9 AR2ehvthy _ S pehvthy — ) —
LNJPIT, A(h — 2k‘2 — 1)ehx+ky =0
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Introduction h—2k2—-1=0 = h=2k*+1.

Replacing h by 2k% + 1, the complementary function (C.F.)
corresponding factor (D — 2D — 1)z

isC.F. =Y Ae®*+Dz+ky  Now the required general solution of
the given equation is
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LGB  values in the factor (D —2D'"? — 1)z, we get
Dr. G.K.

Ahehothy _ 9 AR2ehvthy _ S pehvthy — ) —
LNJPIT, A(h — 2k‘2 — 1)ehx+ky =0

Chapra

Introduction h—2k2—-1=0 = h=2k*+1.

Replacing h by 2k% + 1, the complementary function (C.F.)
corresponding factor (D — 2D — 1)z

isC.F. =Y Ae®*+Dz+ky  Now the required general solution of
the given equation is

5 = ea;fl (y + 25[,‘) + E:Ae(/€2-|—1)a:-|—k:g,l7
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LGB  values in the factor (D —2D'"? — 1)z, we get
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Aheh#thy — 9 AR2ehethy _ S Achrthy — () —
LNJPIT, A(h — 2k‘2 — 1)ehx+ky =0

Chapra

Introduction h—2k2—-1=0 = h=2k*+1.

Replacing h by 2k% + 1, the complementary function (C.F.)
corresponding factor (D — 2D — 1)z

isC.F. =Y Ae®*+Dz+ky  Now the required general solution of
the given equation is

z=e"fi(y+2z)+ >, Ae(k2+1)w+ky,

where A and k are arbitrary constant.
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Chapra

Introduction

Dr. G.K. Prajapati LNJPIT, Chapra Homogeneous Linear Partial Differential ...



V.

Homogeneous
Linear Partial
Differential ...

Dr. G.K.
Prajapati

LNJPIT,
Chapra

Introduction

Solve the PDE (2D* — 3D2D’ + D)z = 0.

Solution: Given equation can be written as
(2D? — D')(D? — D)z = 0.To find the complementary
function (C.F.) corresponding factor (D? — D')z.
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L, Solution: Given equation can be written as
b (2D? — D')(D? — D)z = 0.To find the complementary

Introduction function (C.F.) corresponding factor (D? — D’)z.Let the trial
solution of this factor is

Dr. G.K. Prajapati LNJPIT, Chapra Homogeneous Linear Partial Differential ...



Homogeneous
Linear Partial
Differential ...

SN  Solve the PDE (2D* — 3D?D’ + D'?)z = 0.

Prajapati

il Solution: Given equation can be written as
(2D? — D')(D? — D)z = 0.To find the complementary
Introduction function (C.F.) corresponding factor (D? — D’)z.Let the trial
solution of this factor is

v = Z Aeherky
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il Solution: Given equation can be written as
(2D? — D')(D? — D)z = 0.To find the complementary
Introduction function (C.F.) corresponding factor (D? — D’)z.Let the trial
solution of this factor is

v = Z Aeherky

Then D%z = Ah2ehetky
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il Solution: Given equation can be written as
(2D? — D')(D? — D)z = 0.To find the complementary
Introduction function (C.F.) corresponding factor (D? — D’)z.Let the trial
solution of this factor is

v = Z Aeherky

Then D%z = Ah2eh®tkuand D'z = Akeh*thky,
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il Solution: Given equation can be written as
(2D? — D')(D? — D)z = 0.To find the complementary
Introduction function (C.F.) corresponding factor (D? — D’)z.Let the trial
solution of this factor is

v = Z Aeherky

Then D2z = Ah2eM*t*and D'z = Ake"*T*Y. Putting these
values in the factor (D? — D’)z, we get
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SN  Solve the PDE (2D* — 3D?D’ + D'?)z = 0.
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il Solution: Given equation can be written as
(2D? — D')(D? — D)z = 0.To find the complementary
Introduction function (C.F.) corresponding factor (D? — D’)z.Let the trial
solution of this factor is

v = Z Aeherky

Then D2z = Ah2eM*t*and D'z = Ake"*T*Y. Putting these
values in the factor (D? — D’)z, we get

AhZethrky _ Akethrky =0 = A(hZ _ k)ethrky =0
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h?—k=0 = k=h2

Replacing k by h?, the complementary function (C.F.)
corresponding factor (D? — D)z is
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Replacing k by h?, the complementary function (C.F.)
corresponding factor (D2 — D')z isC.F. = ¥ Aeh=+h™y.
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Then D2z = AjhjeM=thy
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Then D%z = Ajh2eM@tFVand D'z = Ajkjeethy,

Dr. G.K. Prajapati LNJPIT, Chapra Homogeneous Linear Partial Differential ...



Homogeneous
Linear Partial
Differential ...

i Again to find the complementary function (C.F.) corresponding
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Then D%z = Ajh2eM@*tFYand D'z = Ajkje* k1Y Putting
these values in the factor (2D? — D’)z, we get
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factor (2D? — D’)z.Let the trial solution of this factor is
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Then D%z = Ajh2eM@*tFYand D'z = Ajkje* k1Y Putting
these values in the factor (2D? — D’)z, we get

2A hieM iy — Ak ehethy — 0 —
Ay (213 — ky)elathy =
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2h2 — k1 =0 = k; = 2h3.
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Replacing k1 by 2h?, the complementary function (C.F.)
corresponding factor (2D? — D)z isC.F. = 3 Ajefet2hiv,

Now the required general solution of the given equation is
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2 2
y = ZAeh:c—l—h Y4 ZA16h1x+2h1y,

where A, Ay, h and hy are arbitrary constant.
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