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Name SOLU .IONS

1. Consider the PDE

Uxx + 4uxy + Uyy = O. (1)

(a) Verify that this PDE is hyperbolic in the region V = JR2.

~ A::. IJ ~:.1 J G:. t ~0 ~;)...AG: Lf'-I= 3 '> 0
(b) Solve the two characteristic equations associated with this PDE for the change of

variables ~ = ~(x, y) and 17= 17(X,y).

F,~ ~ Q /I, 8 ~ '"B2-AG-= ~ ~.f3
11

i,

(c) Using the change of variables, solve equation (1) in terms of two arbitrary, twice
differentiable functions. Show all of your work (use the back page of this page as
well).

~:: 1N'j~x + WYfI1x;: - ('1~.(3)VJ~- (~--6)'W(

L{~~ 'tV!" ~(} -+ 'W'1It'd: ~ + 1111

1.(x~-=- ('Ws)}~><+ ('Mj)11 7lJ<. -=- (~5 $~ +'Wyf1t)\ + (1AI<'1§~+""",~>(

-: - 6+ 13X1~- (2+{j)~3 - (2-.o)'W~5-(l--6')~,

= -(2"''i3~5 -Lfw'l)J- (1--6)1V~1

1A~x ~ ('W~ ~ 3X + (~))( --1'1(:; (1V~~~)t. -t 1V~1}~'()~~ -t frv\'j ~ 31(+ ~ 1~P1x

= ('2~6)'2~~ of~W~j t(2..-a)\}V)\'f

11~j = ('Ws)~ 3.d + {~~ 1:1'l~ -= ("W~~f1f +wY]f~ )~d- + (WYJ~ $(f-+~'~)~
10 -:. "l~j + ~W~j +1Vv,y 1.

,. C: 11 X)( + %)( <t+-1A!1~~ (2-t13)"l'"~3+ l..wYJ~~(2-{2J ~, + (-g-I./6)~~

- Jb'\V'f)~+(-&'-Y/3J~'~~f'\V53.1- 2~'fIJ +')V~~
(ov£~\ ; I



:. (7+'1f-l3)'W3$ +- ~~j + (;<-~-6)W'J7 + (-'Z-Lf.{3)1If~

-'b~5 + (-2-1f.f3)1V1J~+""H + d.~s-+ w'rj7

==- -J~WYJ5

40/ ~~ =- 0 ~ 1-111 =- .f('1)

=) 'IN=- J t(~)d'1 of- G(~

~ F(1)+ G;(~)

~u. 0\ :;~~ ~ '1A'()(..+~~<'1+'IA.\j::::J=- 0 \,5

'U (x,~): F\~- (1 (j}'i()+ \, (d -l;}.+f3)x»)

~l, F ~ (', ~ +W,<:.e.- ~~(.J(~ &...b\~ f\.A~ ct1OY\s.


