Wahr oder Falsch: Der oben dargestellte gewichtete, gerichtete Graph hat einen negativen geschlossenen Weg.

Bitte wahlen Sie eine Antwort:
O Wahr

O Falsch
Im oben dargestellten gewichteten Graphen sind die Kanten eines (unvollstandigen) minimalen Spannbaums, der wéahrend der Ausfiihrung des
Algorithmus von Kruskal konstruiert wurde, dick und rot markiert.

Welche Kante wird als néchstes hinzugefligt?

Wahlen Sie eine Antwort:

Oa {1,2}
O b. {1,5}

c {2,3}
O d {2,4}

Betrachte den oben dargestellten gewichteten, ungerichteten Graphen G.
Wahr oder Falsch: Es existiert ein minimaler Spannbaum (MST) von G, der die Kante {2, 5} enthélt.

Bitte wahlen Sie eine Antwort:

Sei G = (V, E) ein ungerichteter, gewichteter Graph mit positiven Kantegewichten w, > 0. Sei e € E eine Kante mit w, < wy fir alle

feE

Wahr oder falsch: Angenommen, G ist zusammenhéngend. Dann muss es einen minimalen Spannbaum (MST) von G geben, der e enthélt.

Bitte wahlen Sie eine Antwort:

Q(Wahr

O Falsch
Sei G = (V, E) ein gewichteter, ungerichteter Graph mit positiven Kantengewichten. Angenommen, G ist zusammenhéngend und hat
mindestens 2 Kanten.

Die Algorithmen von Kruskal und Prim konstruieren beide einen minimalen Spannbaum, indem sie Kanten nacheinander hinzufligen.

Angenommen, beide Algorithmen fligen die gleiche Kante im ersten Schritt hinzu und seien ex uskal UNd €prim die jeweils zweite Kante, die
von diesen Algorithmen hinzugefligt wird.

Wahr oder falsch: Es muss gelten w,, =~ < w,

€Prim

Bitte wahlen Sie eine Antwort:

)<Wahr

O Falsch
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(CHUREBE) rce 10ST it Kruskol

’ e) Minimum Spanning Tree: Consider the following graph:

i) Highlight the edges that are part of the minimum spanning tree. (Either in the picture
above, or you can recreate the graph below). ’
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We say that an integer n € Nis a k-sum if it can be written asa sumn = a

§+~~--+-a§ whereay, ..., ap

are distinct natural numbers, for some arbitrary p € N.

For example, 36 is a 3-sum, since it can be written as 36 = 13 4+ 23 4+ 33.

Describe a DP algorithm that, given two integers n and k, returns True if and only if n is a k-sum. Your

algorithm should have asymptotic runtime complexity at most (,)(n.”%).

Hint: The intended solution has complexity (,)(n“’% ).
_———

In your solution, address the following aspects:

1.

2.
3.

Dimensions of the DP table: What are the dimensions of the D P table?
Definition of the DP table: What is the meaning of each entry?

Computation of an entry: How can an entry be computed from the values of other entries? Specify
the base cases, i.e., the entries that do not depend on others.

Calculation order: In which order can entries be computed so that values needed for each entry have
been determined in previous steps?

Extracting the solution: How can the solution be extracted once the table has been filled?

Running time: What is the running time of your solution?
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A number n of animal species have been recently discovered in Africa. The zoo of Ziirich is interested
in acquiring as many animals from the new species as possible before a special exhibition that is taking
place on December 1st, and you were put in charge of this task. Because of the time constraint, you can
only organize one shipping of animals. The shipment can hold a maximum total weight of W. Further-
more, due to logistical constraints, you cannot isolate the animals during the shipment. Therefore, you
cannot simultaneously bring two animals where one of them is a predator of the other.

Let Ay,..., Ay be the n > 4 discovered species. You know that the species A;, Ay and A3 are not
predators, but for 4 < ¢ < n, the species A; is a predator of only the species A;_1, A;_2 and A;_3 (this
means that, for example, A; it is not a predator of species A; 4 or A;1).

For every 1 < i < n, an animal from the species A; has weight w; > 0, and provides a value v; > 0
to the zoo. You would like to figure out the collection of animals that you can bring to the zoo, and
which provides the maximum total value to the zoo. We assume that (w;)1<;<, and W are all positive
integers. If you bring one animal from a species, then bringing another animal from the same species
does not provide any additional value to the zoo. Therefore, there is no point in bringing two or more
animals from the same species.

Provide a dynamic programming algorithm that solves this problem. The input to your algorithm are
the weights (w;)1<i<n and values (v;)1<i<p of the animal species, and the maximum total weight W
that is allowed in one shipping. In order to get full points, the runtime of your algorithm should be

O(nW).

Address the following aspects in your solution:

1. Dimensions of the DP table: What are the dimensions of the table DP|...] ?
2. Definition of the DP table: What is the meaning of each entry?

3. Computation of an entry: How can an entry be computed from the values of other entries? Specify
the base cases, i.e., the entries that do not depend on others.

4. Calculation order: In which order can entries be computed so that values needed for each entry have
been determined in previous steps?

5. Extracting the solution: How can the final solution be extracted once the table has been filled?

6. Running time: What is the running time of your solution?
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