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@i Non - Linear Partial Differential Equations ..Q%’..

Some Standard Forms

Type - |
Equation containing p and q only
fp, @) =0
Steps to solve
step-d  f(p, q) =0 O,

Shep =V Pub b 0 ®

Step-1l Replacep byaand q by b

f(a, b) =0 @

Step-lll Find b from (2) in terms of a

Step-IV Complete solution is given by

z=ax+by+c @
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J Q.1Solve: p+q=1

= 7= o
Replatr p Ly a andq by 2
a +b = | @
h=1—4a

complete Solwnon 1

7 = O (\—@j*’@

Q.2Solve: \[p+./q=1 @
P+l =1 —O© .
Kepla L PBQ Y an&(i L? L
Ta +J5 =) —®&

I =1[1-Ja
b= (- J%)

Comple S Sluon 1A
Z —  (O\Y\ ‘\’\O\a'\’k‘

T
— = 0T (\—Ta) bg)‘jg
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GW Q.3 Solve the partial differential equation : p +p=q-*

i ’714—/’7:71 —® P(/\ff k iV) @

= &V\ﬂ—QmL+&\)‘34’L

o +a = EL —®
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Type - I
Clairaut Form z=px+qy+ f(p, q)

Steps to solve

Step-l z=px+qy+f(p, q
Step-ll Replacep byaand q by b in (1)

Step-1ll Complete solution is given by

z=ax+ by+ f(a, b)
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GW adsolve: z=px+qy++ 1+ p%+ q%.

SATIWAY CLATESS

Z=prn+ gy Hdl+prrgs —O

Replas b bya and g by b

~ — awn+ \9\3—1—\)|1—6\L+L}L

. » i
Q.SSoIve.Z-Px*qy"'pm' “@X,
2=yt — O
p+q

a— Oxw%—\o\a—f- @Jr\o
o
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Type - lll

Equations not containing x and y

f(z,p, q9)=0

Steps to solve

Step-l Let u=x+ ay sothat p=:—z q=a£

u du

Step-ll Put the values of p and q in the given equation
Step-lll Solve the ordinary differential equation in z and u

Step-IV Replace u by x + ay in the solution of ODE
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CATIWAY CLAEENS

Let L=mtay S phad”

:.O\O(Z
p=d= and [ =9
Au

Pyt F and j',m (D

dy au
Q+@>% -

on:p+q=z
] tial equation : p
G/\D Q.6 Solve the partial differen

(+a)dz = 44

Integyat both S1df
(\4—@) J%E = fﬁfd

_ U+ b
Q+a> Qoaz = U
P\/\f U\:N\—\—ﬁ\?{

_-wv¥W%*N5

(a) doge =

2



G/v? Q.7 Solve : p(1 + q%) = q (z-a)

=
p(1+4) = 7= — @
ek U= n+ b? S o Mo
dz = bdz
b= > and 9 1y

ut pandq m O

Hotal) e

<\ = bz -ab
(dv\>

bldi)L: lgz—ﬁb—/

AU

L, dz = JBZ—‘QBA_/
dauv

EEE_:_J_J‘Bz—ﬂ;”

Edl I — Ol)t/{
Jbz —ab-|
SY\WO\)VQ Lo th tlw
S bdz - &AQM
Jbz—ﬂb“\

A
o
JOQZ Ab— f) = U+ c
D
)!( Ez—&tb"> - u+c
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Type - IV
GW Tvpe GW
smwweuse Equations of the form -

filx, p)=f20y, q@)

In these equations, Z is absent and the terms containing x and p can be written on one side and terms containing y

and q can be written on other side.

Steps to solve /\
/

Step-l  fq(x, p)=f2(y. q) =a @

N
Step-ll f1(x, p) =a Solve it for p tetp =45 (x)
Step-lll  f,(y, q) = a Solve it for q Tetg=f>(y)

Step-IV We know that |dz = % dx +:—; dy =pdx+qdy

Step-V Put pand q in (2) and integrate it z = [ FrCodx + | F259dy + €

I T
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GW Q.8Solve: p*-q* =x-y

CATIWAY ClATENS

PL‘

il — V\—«‘}

17y =9
1 =49
{ =1y

K¢ 1€now Hnad

jz = pdn+ady

ut b and g v above oyt
dz = Jw+a dn + W a{?
jr\k?/ka both side

2 = [+ da+ | ra) "y

Y, 31
2 =) Tae2ly ) e
R s
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Topic : Non Linear Partial Differential Equation(Some Standard Forms)

(0.1 Solve: p+q=pq

() .2 Solve the partial differential equation : p* + q* = 2

() .2 Solve the partial differential equation z = px + qy + sin (p+ q )
() .4 Solve : 9(p?z+q?)=4

0 .5 Solve : p-3x%=q*-y
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