
2.27 (d)

1 2.27 (d), §1 Asked

Given:
eyuxx + 2exuxy − e2x−yuyy = 0

Asked: Find the coordinates that reduce it to 2D canonical form.

2 2.27 (d), §2 Solution

eyuxx + 2exuxy − e2x−yuyy = 0

dy

dx
=

b ±
√

b2 − ac

a
= (1 ±

√
2)ex−y

ey dy = (1 ±
√

2)ex dx =⇒ ey = (1 ±
√

2)ex + C

ξ = (1 +
√

2)ex − ey η = (1 −
√

2)ex − ey

The resulting P.D.E.:

b′ = a (ξx) (ηx) + b (ξx) (ηy) + b (ξy) (ηx) + c (ξy) (ηy) = −4e2x+y

d′ = d + (aξxx + 2bξxy + cξyy) uξ + (aηxx + 2bηxy + cηyy) uη

d′ =
[

(1 +
√

2)ex+y + e2x
]

uξ +
[

(1 −
√

2)ex+y + e2x
]

uη

Get rid of x and y:

ex =
1

2
√

2
(ξ − η) ey =

1 −
√

2

2
√

2
ξ −

1 +
√

2

2
√

2
η

−(ξ − η)[(1 −
√

2)ξ − (1 +
√

2)η]uξη = (1 +
√

2)ηuξ + (1 −
√

2)ξuη


