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1. Let A = (aij)1<i,j<3 be a 3 x 3-matrix. Consider the function f : R® — R
given by the formula f(A) := det A where det is the determinant of A. !

(a) Find a formula for the partial derivative 5%%;

(b) Compute the differential df of f at the point A = E where E denotes the
identity matrix.

2. Let f: (a,b) — R be an (n+ 1)-times continuously differentiable function on
(a,b), n > 2. Assume that f'(zp) = ... = f®~(zg) = 0 and f™)(zg) # 0, at
some g € (a,b).

(a) Show that f has a local extremum at zg;

(b) Is it true that f has a local maximum at zo if f(™(zo) < 0?7 Explain.

3. Consider the 1-form a := (zdy — ydz) in R? = {(z,y)}.

(a) Compute the differential da. Is it true that o is a differential of a function
in R37

(b) Compute the integral [, a where E is the ezllipse2 {ﬁ; + %; = 1} with
parameters 0 < b < a. What is the area of {£z + & < 1}7

4. Let f : [a,b] — R be Riemann integrable on [a,b]. Let N C [a,b] be a finite
set of points and let ¢ : [a,b] — R be a bounded function on [a,b] so that

Yz € [a,b] \ N,
g(z) = f(z).
Show that g is Riemann integrable on [a, b] and f; flx)dz = fab g(x)dx.

5. Let (an)n>1 be a sequence of complex numbers. Consider the mean s, :=
(> k_iax)/n. Show that if lim a, = A then lim s, = A. Is it true that the
n—oo

n—oo
convergence of (sp)n>1 implies convergence of (an)n>17

1Here we identify the space of 3 x 3 matrices with R9.



