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(1) (5 pt.) Show that yi(xz) = e, ya(x) = x - € and ys(x) = e * are
solutions of the differential equation

n

y' =y =y +y=0

(2) (5 pt.) Determine all eigenvalues and eigenvectors of

M=

O O =
O N W
oo O

(3) (5 pt.) Solve the differential equation
3-y(@)’y(z) =2

with y(0) = 1.

(4) (5 pt.) For which a € R has the system of linear equations

r 4+ 2y + 2z =1
20 + 2y + 4z =1
v + 4y + a-z =

no solution / exactly one solution / infinitely many solutions.

(5) (5 pt.) Compute

/ cos?(2x) dz.



(6) (5 pt.) Compute

4
/ re “dx.
0

(7) (5 pt.) Solve the following quadratic equation over the complex num-
bers (i2 = —1)
2+ (2-2i)2-2i—-1=0.

(8) (5 pt.) Compute the gradiant and the Hessian matrix (second partial
derivatives) of
T

fly] =xyz.

(9) (5 pt.) Find the quadratic approximation of \/1;_7 at the point zy = 0.

(10) (5 pt.) For which a € R is the following matrix positiv definite:
a®>—1 a
a 2)°
(11) (5 pt.) Find the (two) stationary points of
x
fly]| =2%+322+2y —y? — 322
z

You do not need to check whether there are maxima or minima at
these points.



