
Partial Differential Equation 

The mathematical formulations of many problems in science and engineering reduce to study 
of first-order PDEs. For instance, the study of first-order PDEs arise in gas flow problems, traffic 
flow problems, phenomenon of shock waves, the motion of wave fronts, It is therefore 
essential to study the theory of first-order PDEs and the nature their solutions to analyze the 
related physical problems. we shall study first-order linear, and nonlinear PDEs and 
methods of solving these equations. An important method of characteristics is explained 
for these equations in which solving PDE reduces to solving an ODE system along a 
characteristics curve. Further, the Charpit’s method for nonlinear first-order PDEs are 
discussed.  

INTRODUCTION  

A differential equation involving partial derivatives of a dependent variable(one or more) with 

more than one independent variable is called a partial differential equation, hereafter denoted as 

PDE.  

Consider the following equations:    

 

(1.1) 

 

(1.2) 

 

(1.3) 

 

(1.4) 

 

(1.5) 

 

(1.6) 

  

Order of a PDE: The order of the highest derivative term in the equation is called the order of 

the PDE. Thus equations (1.1 to 1.6) are all of second order.  

Linear PDE: If the dependent variable and all its partial derivatives occure linearly in any PDE 

then such an equation is called linear PDE otherwise a non-linear PDE. In the above example 

equations 1.1, 1.2, 1.3 & 1.4 are linear whereas 1.5 & 1.6 are non-linear.  

 



Lecture 1 First-Order Partial Differential Equations 

 

A first order PDE in two independent variables x, y and the dependent variable z can be written 

in the form 

𝑓 (𝑥, 𝑦, 𝑧,
𝜕𝑧

𝜕𝑥
,

𝜕𝑧

𝜕𝑦
) = 0              (1) 

For Convenience we set              𝑝 =
𝜕𝑧

𝜕𝑥
  &  𝑞 =

𝜕𝑧

𝜕𝑦
 

Then equation (1) becomes 

 

𝑓(𝑥, 𝑦, 𝑧, 𝑝, 𝑞) = 0 

Formation of first-order PDEs 

Method I (Eliminating arbitrary constants) : Consider two parameters family of sur-faces 

described by the equation  F(x,y,z,a,b) = 0,          (2) where a and b are arbitrary constants.  

Differentiating equation (2) with respect to x and y, we obtain 
𝜕𝐹

𝜕𝑥
+ 𝑝

𝜕𝐹

𝜕𝑧
= 0 

                                                                               
𝜕𝐹

𝜕𝑦
+ 𝑞

𝜕𝐹

𝜕𝑧
= 0 

By eliminating constants a & b we will obtain equation of the form  

𝑓(𝑥, 𝑦, 𝑧, 𝑝, 𝑞) = 0 

Examples: 

Q.1 Form the Partial Differential equation of: abbyaxz   

Ans. a
x

z
p 




  ; b

y

z
q 




  

 Hence pqqypxz  . 

Q.2 Form the partial differential equation of   byaxz  . 

Ans.  by
x

z





  byp   



  ay
y

z





  axq   

 Hence pqz   

Q.3 Form the partial differential equation of 
2

2

2

2

2
b

y

a

x
z   

Ans. Partial differentiating w.r.t. x, 

 
2

2
2

a

x

x

z





  

x

p

a


2

1
 

 
2

2
2

b

y

y

z





  

y

q

b


2

1
 

 Hence qypxz 2  

Q.4 Form the partial differential equation of     2222
azkyhx  . 

Ans. Partial differentiating w.r.t. x, 

   022 





x

z
zhx   zphx   

Partial differentiating w.r.t. y, 

   022 





y

z
zky   zqky   

 Hence   2222 1 aqpz   

Method II (Eliminating arbitrary Functions): 

Q.5 Form the partial differential equation of  22 yxfz  .(2 marks) 

Ans. Partial differentiating w.r.t. x, 



   xyxf
x

z
222 




 

Partial differentiating w.r.t. y, 

   yyxf
y

z
222 




 

 Hence 
y

x

q

p
  

Q. 6 Form a partial differential equation of 𝑧 = 𝑥𝑓1(𝑥 + 𝑡) + 𝑓2(𝑥 + 𝑡)   (4 marks) 

Ans.  Partial differentiate w.r.t   x 

𝜕𝑧

𝜕𝑥
= 𝑓1(𝑥 + 𝑡) + 𝑥𝑓1

′(𝑥 + 𝑡) + 𝑓2
′(𝑥 + 𝑡) 

𝜕2𝑧

𝜕𝑥2
= 𝑓1

1(𝑥 + 𝑡) + 𝑓1
1(𝑥 + 𝑡) + 𝑥𝑓1

′′(𝑥 + 𝑡) + 𝑓2
′′(𝑥 + 𝑡) 

𝜕2𝑧

𝜕𝑥2
= 2𝑓1

1(𝑥 + 𝑡) + 𝑥𝑓1
′′(𝑥 + 𝑡) + 𝑓2

′′(𝑥 + 𝑡)  (1) 

𝜕𝑧

𝜕𝑡
= 𝑥𝑓1

′(𝑥 + 𝑡) + 𝑓2
′(𝑥 + 𝑡) 

𝜕2𝑧

𝜕𝑡2 = 𝑥𝑓1
′′(𝑥 + 𝑡) + 𝑓2

′′(𝑥 + 𝑡)  (2) 

Subtracting (2) from (1) 

𝜕2𝑧

𝜕𝑥2
−

𝜕2𝑧

𝜕𝑡2
= 2𝑓1

1(𝑥 + 𝑡) 

Also 
𝜕2𝑧

𝜕𝑥𝜕𝑡
= 𝑓1

1(𝑥 + 𝑡) + 𝑥𝑓1
′′(𝑥 + 𝑡) + 𝑓2

′′(𝑥 + 𝑡) =
1

2
[

𝜕2𝑧

𝜕𝑥2 −
𝜕2𝑧

𝜕𝑡2] +
𝜕2𝑧

𝜕𝑡2 

Q.7 Form the partial differential equation of   0,22  xyzyxf .          (4 marks) 



Ans. Let   

 

Hence   0, vuf  

Partial Diff. w.r.t. x, 0



















x

v

v

f

x

u

u

f
 

       02 








yP

v

f
x

u

f
………………………………………(1) 

Partial Diff. w.r.t. y, 0



















y

v

v

f

y

u

u

f
 

       02 








xq

v

f
y

u

f
………………………………………(2) 

The two equations have the solution: 

  0
2

2






xqy

yPx
 

      022  yPyxqx  

 Method to Solve First order Linear Partial differential Equation 

Explain the method to solve the Lagrange’s Linear Equation. 

Ans. The equation RQqPp   

22 yxu   

x
x

u
2




 

y
y

u
2




 

xyzv   

y
x

z

x

v










 

yP
x

v





 

x
y

z

y

v










 

xq
y

v





 



 Auxiliary equations 
R

dz

Q

dy

P

dx
  

Solve these equations by method of Grouping or method of multipliers and get bvau  , .  

Hence the general solution of the equations is   0, vu . 

 Q 1  Solve the equation xyzxqyzP  . 

Ans. 
xy

dz

zx

dy

yz

dx
  

xz

dy

zy

dx





 

  ydyxdx  

1
22 cyx   

yx

dz

xz

dy





 

  zdzydy  

2
22 czy   

Hence solution is   0, 2222  zyyx  

Q.2 Solve the partial differential equation 132  qp . 

Ans. 
132

dzdydx
  

 
32

dydx
 

123 cyx   

 
13

dzdy
 

23 czy   

 Hence solution is   03,23  zyyx . 

Q.3 Solve the partial differential equation zyqxp 3 . 

Ans. 
z

dz

y

dy

p

dx

3
  



 
y

dy

x

dx
 

1c
y

x
  

 
z

dz

y

dy

3
 

2

3

c
z

y
  

 Hence solution is 0
3

,
3












z

y

y

x
 . 

Q.4 Solve 
222 xyzqxzpy  . 

Ans. 
222 xy

dz

zx

dy

zy

dx
  

 Its solution is   0, 2233  zxyx . 

Homogeneous Linear Partial Differential Equations with constant coefficients 

An equation of the form  

𝑎0
𝜕𝑛𝑧

𝜕𝑥𝑛 + 𝑎1
𝜕𝑛𝑧

𝜕𝑥𝑛−1𝜕𝑦
+ 𝑎2

𝜕𝑛𝑧

𝜕𝑥𝑛−2𝜕𝑦2 + ⋯ … . +𝑎𝑛
𝜕𝑛𝑧

𝜕𝑦𝑛 = 𝐹(𝑥, 𝑦), where all 𝑎𝑖
′𝑠  are constants is 

call homogeneous partial differential equation of nth order. 

Method to Solve Homogeneous Linear Partial Differential Equations with constant 

coefficients: 

Complete Solution = Complementary Function + Particular Integral 

Rules to find C.F.: 

Putting 𝐷 =
𝜕

𝜕𝑥
= 𝑚 and 𝐷′ =

𝜕

𝜕𝑦
= 1, we get the auxiliary equation (A.E) ∅(𝑚, 1) = 0 

Solve it for m 

(i) If roots of the auxiliary equation are 𝑚1𝑚2, … … …( all unequal, real or imaginary) 

Then 𝐶. 𝐹. = 𝑓1(𝑦 +  𝑚1𝑥) + 𝑓2(𝑦 +  𝑚2𝑥) + ⋯ … …. 

(ii) If two roots are equal Then 𝐶. 𝐹. = 𝑓1(𝑦 +  m𝑥) + 𝑥𝑓2(𝑦 +  m𝑥) + ⋯ … ….  



(iii) If three roots are equal the 𝐶. 𝐹. = 𝑓1(𝑦 +  m𝑥) + 𝑥𝑓2(𝑦 +  m𝑥) + 𝑥2𝑓3(𝑦 +

 m𝑥) … … …. 

Q.1 Solve the partial differential equation 06
2

22

2

2
















y

z

yx

z

x

z
. 

Ans. Then the equation is   06 22  zDDDD  

 A.E. is 062 mm    1,  DmD  

  2,3 m  

 C.F.    xyfxyf 23 21   

 P.I.  = 0 

 Hence the complete solution is z    xyfxyf 23 21  . 

  Q.2 Solve the partial differential equation 09124  tsr . 

Ans.   09124 22  zDDDD  

 A.E. is 09124 2  mm  

  
2

3
,

2

3
m  

 C.F. 


















2

3

2

3
21

x
yxf

x
yf  

 P.I.  = 0 

 z 


















2

3

2

3
21

x
yxf

x
yf . 



Q.3 Solve the partial differential equation 023
2

3

2

3

3

3
















yx

z

yx

z

x

z
 

Ans.   023 223  zDDDDD  

 A.E. is 023 23  mmm   

  2,1,0m  

 C.F.      xyfxyfxyf 20 321   

 P.I.  = 0 

 z      xyfxyfyf 2321  . 

Rules to find P.I: 

If 𝐹(𝑥, 𝑦) = 𝑒𝑎𝑥+𝑏𝑦,then 𝑃. 𝐼. =
1

∅(𝐷,𝐷′)
𝑒𝑎𝑥+𝑏𝑦 =

1

∅(𝑎,𝑏)
𝑒𝑎𝑥+𝑏𝑦 

Q.1 Solve the partial differential equation 
yx

y

z

yx

z

x

z 23

2

22

2

2

e2 













. 

Ans.   yxezDDDD 2322 2   

 A.E. 0122  mm   

  1,1m  

 C.F.    xyxfxyf  21  

 P.I.  = 
 

yxe
DDDD

23

22 2

1 


 

       2,3  DD  

       uyx  23  



  =
 

dudueu

22 22323

1
 

      =
25

23 yxe 

 

 If 𝑭(𝒙, 𝒚) = 𝑺𝒊𝒏(𝒂𝒙 + 𝒃𝒚) 𝒐𝒓 𝑪𝒐𝒔(𝒂𝒙 + 𝒃𝒚)  then 𝑃. 𝐼 =
1

∅(𝐷,𝐷′)
𝑆𝑖𝑛(𝑎𝑥 + 𝑏𝑦) 

Replace 𝐷2𝑏𝑦 − 𝑎2, 𝐷𝐷′   𝑏𝑦 − 𝑎𝑏, 𝐷′2𝑏𝑦 − 𝑏2 

Q.1 Solve    
𝜕2𝑧

𝜕𝑥2 −
∂2z

∂x ∂y
= sinxcos2y 

Sol. In symbolic form:  𝐷2 − 𝐷𝐷′)𝑧 =
1

2
. 2𝑠𝑖𝑛𝑥 𝑐𝑜𝑠2𝑦 

=
1

2
[sin(𝑥 + 2𝑦) + sin(𝑥 − 2𝑦)] 

The A.E. is     𝑚2 − 𝑚 = 0  𝑜𝑟 𝑚(𝑚 − 1) = 0  𝑖. 𝑒. 𝑚 = 0,1 

𝐶. 𝐹. = 𝑓1(𝑦) + 𝑓2(𝑦 + 𝑥) 

𝑃. 𝐼 =
1

2

1

𝐷2 − 𝐷𝐷′
sin(𝑥 + 2𝑦) +

1

2

1

𝐷2 − 𝐷𝐷′
sin(𝑥 − 2𝑦) 

Putting 𝐷2 = −𝑎2 = −1, 𝐷𝐷′ = −𝑎𝑏 = −(1)(2) = −2 𝑖𝑛 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 & 𝐷2 = −𝑎2 = −1, 𝐷𝐷′ =

−𝑎𝑏 = −(1)(−2) = 2 𝑖𝑛 𝑠𝑒𝑐𝑜𝑛𝑑 𝑡𝑒𝑟𝑚 𝑤𝑒 𝑔𝑒𝑡 

𝑃. 𝐼 =
1

2

1

−1 + 2
. sin(𝑥 + 2𝑦) +

1

2

1

−1 − 2
sin (𝑥 − 2𝑦) 

=
1

2
sin(𝑥 + 2𝑦) −

1

6
sin(𝑥 − 2𝑦) 

Hence the complete sol. Is 

𝑧 = 𝑓1(𝑦) + 𝑓2(𝑦 + 𝑥) +
1

2
sin(𝑥 + 2𝑦) −

1

6
sin(𝑥 − 2𝑦) 

If 𝑭(𝒙, 𝒚) = 𝒙𝒎𝒚𝒏 𝒕𝒉𝒆𝒏 𝑷. 𝑰. =
𝟏

∅(𝑫,𝑫′)
𝒙𝒎𝒚𝒏 = [∅(𝑫, 𝑫′)]−𝟏𝒙𝒎𝒚𝒏 



𝐼𝑓 𝑚 < 𝑛, 𝑒𝑥𝑝𝑎𝑛𝑑 [∅(𝑫, 𝑫′)]
−𝟏

ln 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 
𝐷

𝐷′
 

𝐼𝑓 𝑚 > 𝑛, 𝑒𝑥𝑝𝑎𝑛𝑑 [∅(𝑫, 𝑫′)]
−𝟏

ln 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 
𝐷′

𝐷
 

 

Q.15 Solve the Linear Partial Differential Equation yx
y

z

yx

z

x

z















2

22

2

2

23  

Ans.   yxzDDDD  22 23  

 A.E. is 0232  mm   

  2,1m  

 C.F.    xyfxyf 221   

 P.I.  = 
 

 yx
DDDD


 22 23

1
 

       1,1  DD  

       uyx   

  
 

ududu
2121131

1
= 
 

36

3
yx 

 

 Hence    
 

36
2

3

21

yx
xyfxyfz


 . 

Non Linear Equations of first order: 

A partial Differential equation which involves first order partial derivatives p & q with degree higher than 

one and products of p & q is called non linear partial differential equation. The complete solution of 

such an equation involves only two arbitrary constants. 



Equations of the form 𝒇(𝒑, 𝒒) = 𝟎 

Eg. 𝑝𝑞 = 𝑝 + 𝑞 

The equation is of the form 𝑓(𝑝, 𝑞) = 0 

The C.F. is 𝑧 = 𝑎𝑥 + 𝑏𝑦 + 𝑐 

Where 𝑎𝑏 = 𝑎 + 𝑏 𝑜𝑟 𝑏 =
𝑎

𝑎−1
 

So complete solution is 𝑧 = 𝑎𝑥 +
𝑎

𝑎−1
𝑦 + 𝑐 

Equations of the form 𝒇(𝒛, 𝒑, 𝒒) = 𝟎 

e.g. Solve 𝑧2(𝑝2 + 𝑞2 + 1) = 𝑎2 

The equation is of the form 𝑓(𝑧, 𝑝, 𝑞) = 0 

𝑙𝑒𝑡 𝑢 = 𝑥 + 𝑏𝑦 

So that 𝑝 =
𝑑𝑧

𝑑𝑢
 & 𝑞 = 𝑏

𝑑𝑧

𝑑𝑢
 

Substituting these values of p &q in the given equation we get, 

𝑧2 [(
𝑑𝑧

𝑑𝑢
)

2

+ 𝑏2 (
𝑑𝑧

𝑑𝑢
)

2

+ 1] = 𝑎2 

Or  𝑧2(1 + 𝑏2) (
𝑑𝑧

𝑑𝑢
)

2
= 𝑎2 − 𝑧2 

Or   𝑧√1 + 𝑏2 𝑑𝑧

𝑑𝑢
= ±√𝑎2 − 𝑧2 

Or   ±√1 + 𝑏2.
𝑧

√𝑎2−𝑧2
𝑑𝑧 = 𝑑𝑢 

Integrating we have  

±√1 + 𝑏2√𝑎2 − 𝑧2 = 𝑢 + 𝑐 

Or (1 + 𝑏2)(𝑎2 − 𝑧2) = (𝑥 + 𝑏𝑦 + 𝑐)2 



Which is the required solution 

Equations of the form 𝒇𝟏(𝒙, 𝒑) = 𝒇𝟐(𝒚, 𝒒) 

e.g.  𝑆𝑜𝑙𝑣𝑒 𝑦𝑝 = 2𝑦𝑥 + 𝑙𝑜𝑔𝑞 

𝑝 = 2𝑥 +
1

𝑦
𝑙𝑜𝑔𝑞  or 𝑝 − 2𝑥 =

1

𝑦
𝑙𝑜𝑔𝑞 

Which is of the form 𝑓1(𝑥, 𝑝) = 𝑓2(𝑦, 𝑞) 

𝑙𝑒𝑡 𝑝 − 2𝑥 =
1

𝑦
log 𝑞 = 𝑎,  𝑡ℎ𝑒𝑛 𝑝 = 2𝑥 + 𝑎 𝑎𝑛𝑑 𝑙𝑜𝑔𝑞 = 𝑎𝑦 𝑖. 𝑒. 𝑞 =  𝑒𝑎𝑦 

Substituting the values of p & q in 𝑑𝑧 = 𝑝𝑑𝑥 + 𝑞𝑑𝑦, 𝑤𝑒 𝑔𝑒𝑡 

𝑑𝑧 = (2𝑥 + 𝑎)𝑑𝑥 + 𝑒𝑎𝑦 𝑑𝑦 

Integrating we get, 

𝑧 = 𝑥2 + 𝑎𝑥 +
1

𝑎
𝑒𝑎𝑦𝑑𝑦 

Equations of the form 𝒛 = 𝒑𝒙 + 𝒒𝒚 + 𝒇(𝒑, 𝒒)[𝑪𝒍𝒂𝒊𝒓𝒐𝒖𝒕 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏] 

C.F.is obtained by replacing a by p &b by q 

e.g. Solve (𝑝 − 𝑞)(𝑧 − 𝑝𝑥 − 𝑞𝑦) = 1 

𝑧 − 𝑝𝑥 − 𝑞𝑦 =
1

𝑝 − 𝑞
 

𝑧 = 𝑝𝑥 + 𝑞𝑦 +
1

𝑝 − 𝑞
 

Equations of the form 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑓(𝑝, 𝑞)[𝐶𝑙𝑎𝑖𝑟𝑜𝑢𝑡 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛] 

C. F. is 𝑧 = 𝑎𝑥 + 𝑏𝑦 +
1

𝑎−𝑏
 

Charpit’s  Method: Let the given equation be 𝑓(𝑥, 𝑦, 𝑧, 𝑝, 𝑞) = 0 



The Auxiliary equations are 

𝑑𝑝

𝜕𝑓
𝜕𝑥

+ 𝑝
𝜕𝑓
𝜕𝑧

=
𝑑𝑞

𝜕𝑓
𝜕𝑦

+ 𝑞
𝜕𝑓
𝜕𝑧

=
𝑑𝑧

−𝑝
𝜕𝑓
𝜕𝑝

− 𝑞
𝜕𝑓
𝜕𝑧

=
𝑑𝑥

−
𝜕𝑓
𝜕𝑝

=
𝑑𝑦

−
𝜕𝑓
𝜕𝑞

=
𝑑𝐹

0
 

Any integral which involves p or q or both can be taken as the assumed relation and find the solutions 

e.g. Solve 2𝑧𝑥 − 𝑝𝑥2 − 2𝑞𝑥𝑦 + 𝑝𝑞 = 0 

Ans.  𝑓 = 2𝑧𝑥 − 𝑝𝑥2 − 2𝑞𝑥𝑦 + 𝑝𝑞 = 0 

𝜕𝑓

𝜕𝑥
= 2𝑧 − 2𝑝𝑥 − 2𝑞𝑦,

𝜕𝑓

𝜕𝑦
= −2𝑞𝑥,

𝜕𝑓

𝜕𝑧
= 2𝑥,

𝜕𝑓

𝜕𝑝
= −𝑥2 + 𝑞,

𝜕𝑓

𝜕𝑞
= −2𝑥𝑦 + 𝑝 

Charpit’s Auxiliary Equations are 

𝑑𝑝

𝜕𝑓
𝜕𝑥

+ 𝑝
𝜕𝑓
𝜕𝑧

=
𝑑𝑞

𝜕𝑓
𝜕𝑦

+ 𝑞
𝜕𝑓
𝜕𝑧

=
𝑑𝑧

−𝑝
𝜕𝑓
𝜕𝑝

− 𝑞
𝜕𝑓
𝜕𝑧

=
𝑑𝑥

−
𝜕𝑓
𝜕𝑝

=
𝑑𝑦

−
𝜕𝑓
𝜕𝑞

=
𝑑𝐹

0
 

Or  

𝑑𝑝

2𝑧 − 2𝑞𝑦
=

𝑑𝑞

0
=

𝑑𝑧

𝑝𝑥2 − 2𝑝𝑞 + 2𝑞𝑥𝑦
=

𝑑𝑥

𝑥2 − 𝑞
=

𝑑𝑦

2𝑥𝑦 − 𝑝
=

𝑑𝐹

0
 

Putting 𝑞 = 𝑎 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑡𝑎𝑒𝑚𝑒𝑛𝑡 𝑤𝑒 𝑔𝑒𝑡 

𝑝 =
2𝑥(𝑧 − 𝑎𝑦)

𝑥2 − 𝑎
 

𝑑𝑧 = 𝑝𝑑𝑥 + 𝑞𝑑𝑦 =
2𝑥(𝑧 − 𝑎𝑦)

𝑥2 − 𝑎
𝑑𝑥 + 𝑎𝑑𝑦 

                                                             Or   
𝑑𝑧−𝑎𝑑𝑦

𝑧−𝑎𝑦
=

2𝑥

𝑥2−𝑎
𝑑𝑥 

Integrating we get ,  log(𝑧 − 𝑎𝑦) = log(𝑥2 − 𝑎) + 𝑙𝑜𝑔𝑏 

Or   𝑧 − 𝑎𝑦 = 𝑏(𝑥2 − 𝑎) 

Or 𝑧 = 𝑎𝑦 + 𝑏(𝑥2 − 𝑎) which is the required solution. 



Question Bank 

Q.1 Form the partial differential equations by eliminating the arbitrary constants from the 

following : 

                           (i)       𝑍 = 𝑎𝑥 + 𝑏𝑦 + 𝑎2 + 𝑏2        (ii)       
𝑥2

𝑎2 +
𝑦2

𝑏2 +
𝑧2

𝑐2 = 1 

                     (iii)  𝑧 = 𝑎(𝑥 + 𝑦) + 𝑏(𝑥 − 𝑦) + 𝑎𝑏𝑡 + 𝑐    (iv) 𝑧 = 𝐴𝑒𝑝𝑡𝑠𝑖𝑛𝑝𝑥                  

 Q.2 Solve using Charpit Method : 

   (1) 𝑧 = 𝑝𝑞             (2)    𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝2 + 𝑞2 

        (3) (𝑝2 + 𝑞2)𝑦 = 𝑞𝑧     (4)    𝑧2(𝑝2𝑧2 + 𝑞2) 

   

  

 

 

 

 

 

 

 

 


