1. (3+2+342)
The set of functions {sin(nz)|n = 1,2,...} forms an othogonal basis in % = L?([0, 7r]). Give an orthonormed basis in H !

Let f2([—m,n]) Let f(z) = 3, if x € [-1,0], otherwise assume that f(z) =0, if € [-7, 7]\ [-1,0]. If
flz) = \/% > ez [ne™, then how much is f(—3) ?

Ot (t, ) = Pz (t, ), ¢(0,2) = exp(i(5x)) + sin(2z). How much is ¢(t,z) ?

O+ (t, ) = Pua(t, ), ¢(0,2) =sin(3z) + 5. How much is ¢(t,z) ?

2. (2+1+(2+4+1) pont)
If 4" + 7y + 8y = e, y = A(w)e™?, then how much is A(w) ?
Let f(z) =2, if z € [-1,1], otherwise f = 0. If f(z) = \/% [, F(p)er® dp,
then how much is f(—0.5) ?
Solve the following DE with the condition (G(t) =0, if ¢t < 0) !
9G" + 27G = 6.

Compute the following quantities!

G(0M) - G(0™) = G'(0T)-G'(07) =
How much is G(t) ?
What is the solution of 9y + 27y = f(¢), if (y(¢t) = f(t) =0, hat < 0) ?
3. (24+2+(3+2+1) pont)

Compute the Laplace transform of f =1 — H(t —1) !

Compute the convolution fxg!  f(t) =2, g(t) = sin5t.

y' =25y =(1—t)% y(0) =2, y'(0) = 3. Compute L(y(t)) =Y(s) ! (L") = Ft.)

Write down the partial fraction decomposition of Y(s) ! (Do not compute the coefficients!)

How much is y(t) ?

4.(14+1+2+3+3 pont)
29 =31
a=(5 3
Compute A* 7

Let f1 = (i/v/2,i/vV/2)T, fo = (2,—1/4/2)T be an othonormed basis. How much is z ?

v =(2,3)T can be expressed as af; + Bf ! How much is a ?

Assume that ¢(t, z) satisfies 02,6 — 02,6 + 892,6 = 0. If ¢(t,z) = €' (“+52) find a relation between w and k !

L5+ <§ 2) g= Gi) 5(0) = (8)

How much is Y (s) ? (The computation of the inverse matrix is not required.)

Let



