Math 4315 - PDEs Home Work 4

Due: Fri. Oct. 24, 2014

1. Transform the following PDEs to standard form. In the case of hyper-
bolic, transform to both regular and modified forms.

Uxx + 2Uyy + Uy =0,
yzuxx + 2xyuyy + xzuyy —2xuy =0,

duyy + 4uyy + Suyy =1,

)
)
)
(iv) Xy — 3xyuyy + ZyZuyy =0,
)
) Uy + (1+ yz)zuw =0.

Bonus

The PDE

xzuxx —4xyuy, + 4y2uyy +xu, =0

is parabolic. Introducing new coordinates
2
r=x%y, s=y,

reduces the PDE to ,

uss - _ur — O.
SZ

In fact, any choice of
— 5 (%), s= g,

will transform the original PDE to one that is in parabolic standard form.
Can the choice of f and g be made such that we can transform to

Ugs = Up?



