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Suppose we start with the equation
Y, —xu, =0 x>0 y>0

which is a hyperbolic equation in the first quadrant. We consider the problem
of finding new coordinates that will change the original equation to canonical
form for x and y in the first quadrant.

STEP 1 Solve the two characteristic equations

dy B+ VB - 44C _
dx 24 B
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(remember, this step is equivalent

dy B — A/B% = 34C to settingZ =E= 0)

]

%
dx 2A y




[image: image2.jpg]Integrating these two equations by the ODE technique of separating variables
gives the implicit relationship (we can’t actually solve for y explicitly in terms
of x here)

y? — x? = constant
y* 4+ x? = constant

and, hence, the new coordinates § and v are

E=y -2
M=y

These two new coordinates are drawn in Figure 23.3.

y ¥ = constant (Hyperbolas}

@ = constant (Circles)

FIGURE 23.3 New characteristic coordinates,

This gives us the new coordinates; in order to find the new equation, we compute

z =0 this must be true; we set it equal to zero and solved for € and q
B = 24&m, + B(Em, + §n) + 2CEm, = — 1657

Cc=0 same here; we set it equal to zero

D = A, + Bt, + CE, + D&, + EE, = —2(x* + y?)

E = An, + Bn, + Cn, + Dy, + En, = 20* — 1)

F=F=0

G=G=0

and substitute them into the equation
Aug + Bug, + Cu,, + Dug + Eu, + Fu=G

to get

o 20 Y + OF - X
Uy = 8\x2y’

STEP 2 Finally, solving for x and y in terms of § and v, we get
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This is the end of the line; we now know how to find the new coordinates and
the new equation.




