Methods for Solvinge the rFirst Order

Quasi-linear Form Special case General Form W Method 2
a(xy.u) U+ b (xy.u) u = c(xyu) F(XY, U W, U)=0
Cauchy data  Xo(9), Yo(9), W(S) Cauchy data  xo(S), Yo(9), W(S) j :\:tztgf:;d of complete
lves Yes l
v
NO a b NO | Solvability(Fp,Fa) INX$(S) , Y§(S) ) Guess U (xy)=u (xy, o ,B )
-~ — 1 ~— . .
x$(s) Y§(s) 0 Fp Fq 10 Channga Ppto s@auchHy
X8(s)  yHs) u(xy)=u (xy,a ( BX9)
Method of characteritic curve Method 1 Method of characterigtic strip
h 4 . 4 v
dx _ B Thea (s) B (s) are determined by
o~ FpX(0.9=x(5) the equations
dx dt
E:a(x,y,u),X(OSFXo(S) dy ) 1U,(8) =U(X,(9).Y,(9).a,b)
dy Special case dt Ry Y(0,9 =Yo(s) }ugl(s) =u, x¢s)+u y¢s)
T :b(X,y,U),y(O,S):y (S) d
dt ° — Eu = pF, +gF, ,u(0, ) = Uy(s) Basic solution

du _ -
- =c(X,Y,u),u(0,8)=U,(s)

-F. - PF,,p(0,9) =p,(S)

-F, - dF, ,9(0,9) =q,(s)
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u(x, y) =u(x,y,a(s), b(s))

Sngular solution
Envelope (by guessingly of u (x,y))

Where, po(s) and go(s) are
determined from the equations

} F (X, (9), Yo (9), Up(9),Po(9), 9y () =0
TUg(9) = p,(9) XHS) +9,(9) YHS)

plane is Monge cone

Envelope of the family of tangent

U - Ug =p(h)(x-%o) +a(l )(y-Yo)

10=p&l)(x-X,) +q&l )(y-Ys)
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