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Egzersiz 6. Consider
uxy = xy (1)

[20p] Find the general solution u(x, y) to (1).

Egzersiz 7 (Canonical Forms). Consider

uxx + 5uxy + 4uyy + 7uy = sinx (2)

(a) [5p] Is (2) a hyperbolic PDE, a parabolic PDE, or an elliptic PDE?

(b) [10p] Find the characteristic equation of (2).

(c) [15p] Find the characteristic curve(s) of (2).

(d) [15p] Sketch the graph(s) of the characteristic curve(s) of (2).

(e) [35p] Find a canonical form for (2).

Auxx +Buxy + Cuyy +Dux + Euy + Fu = G

A∗ = Aξ2
x +Bξxξy + Cξ2

y

B∗ = 2Aξxηx +B(ξxηy + ξyηx) + 2Cξyηy

C∗ = Aη2
x +Bηxηy + Cη2

y

D∗ = Aξxx +Bξxy + Cξyy +Dξx + Eξy

E∗ = Aηxx +Bηxy + Cηyy +Dηx + Eηy

F ∗ = F

G∗ = G

H∗ = −D∗uξ − E∗uη − F ∗u+G∗

Ödev 2’nin çözümleri

4. (a) ux + yuy = e−xyf ′(e−xy) + y(e−xf ′(e−xy)) = 0
(b) We can satisfy the boundary condition with any function f which satisfies f(0) = 1. For example, f(z) = cz+ 1
for any c ∈ R. Therefore the problem has infinitely many solutions.

5. (a) A = x, B = 0, and C = −1 so ∆ = 4x. The PDE is hyperbolic for x > 0, parabolic for x = 0 and elliptic for
x < 0. (b) Parabolic, (c) Elliptic, (d) Hyperbolic for 0 ≥ x > − 1

4 , parabolic for x = − 1
4 , and elliptic for x < − 1

4 ,

(e) hyperbolic, (f) (B2 − 4AC = − 1
2 ) elliptic.
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