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Result: ........ of 100 points Mark: ........ points.

Problem 1 (20 points)

Prove by mathematical induction:
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Problem 2 (15 points)

Analyse convergence by root test and sketch the region of convergence for:
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, z ∈ C

Problem 3 (12 points)

Resolve, i.e. differentiate and simplify the following expressions:
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Problem 4 (24 points)

Apply partial fraction decomposition on the following rational function with separate summands
for all poles except for pairs of complex conjugate poles.

f(x) =
11x− 23

x3 − 2x2 − 5x + 6

Problem 5 (20 points)

Analyse the following SLE:

x1 + 2x2 + 3x3 = 4 4x1 + 5x2 + 6x3 = 4 2x1 + 2x2 = −6 3x2 + 4x3 = 6

a) Evaluate the extended coefficient matrix A|b

b) Find the reduced row echelon form rref(A|b)

c) Evaluate rank(A) and rank(A|b) and draw you conclusion w.r.t. the solution behaviour

d) If possible derive the solution of the SLE

Problem 6 (9 points)

Let A ∈ M(5× 5,K) be a non-invertible matrix. What can you say about a) the determinant
of A, b) linear dependency of row vectors in A and c) the number of basic columns in A.
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