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Where, p0(s) and q0(s) are 

determined from the equations 

Solvability(Fp,Fq) // ( )(x0 s′ , )(y0 s′ ) 
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Methods for Solving the First Order 
PDE 
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Guess u (x,y)=u (x,y,α,β) 
Changingα,βto satisfy Cauchy data 

u (x,y)=u (x,y,α(s),β(s)) 

Theα(s)、β(s) are determined by 
the equations 





′+′=′
=

(s)y(s)x)(

),(s),y(s),(x)(

y0

000

uusu

usu

x

βα
 

 
Basic solution 

))(),(,,(y)u(x, ssyxu βα=  
 
Singular solution 
Envelope (by guessingly of u (x,y)) 

Method 2 

Special case 

Method of characteristic curve 

Method of complete 
integral 

Method of characteristic strip Method 1 

Special case 

Yes 

No 

Envelope of the family of tangent 

plane is Monge cone 

Yes 

Fail
ure 

Fail
ure 
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Quasi-linear Form 
a (x,y,u) ux + b (x,y,u) uy = c (x,y,u) 
Cauchy data  x0(s), y0(s), u0(s) 

General Form 
F (x, y, u, ux, uy) = 0 
Cauchy data  x0(s), y0(s), u0(s) 
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