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Differential Equations

L. (14%) Solve

(3xy? — 6y) dz + (22%y — 3z)dy = 0.
- (14%) Find a solution to the equation
(

y'(@) +y(z) =
where d(z) is the Dirac delta function.

&(z),

. (14%) Find the matrix X (t) that satisfies

Xo=[7 ]

where I is the identity matrix.

Jxm, X(0) =

- (14%) Determine conditions on f that guarantee that the problem

v'(2) + 4y'(z) + 5y(z) = f(z), y(0) = y(m) =0
has a solution.

- (15%) Find all the real eigenvalues and eigenfunctions for

2.1

Y +ay + Ay =0, v'(1) =0, yle)=0.
- (15%) Consider the system
o =z—y,
¥ =3z +y -yt

Find all the critical points and discuss the stability (asymtotically stable, stable, or
unstable) of each critical point.

- (14%) Find a solution to the boundary value problem

Ugz + Uyy = 0, O<z<m O<y<l,
uz(0,y) = ug(m,y) =0, 0<y<l,

u(z,1) = 0, 0<z <7,

u(z,0) = 3cos(2z) + 2 cos(3z), 0<z<m.
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