
Comp 7712 (Algorithms/Problem Solving ) Fall 2020. Homework 3.
Submissions: This assignment is due on the 13th of October, 2020. Please note:

1. Each student must submit his or her own assignment.

2. Solutions should preferably be typed in Latex, MSWord or other such word processing soft-
ware, or printed clearly. In any case, have a single pdf file of the solutions, containing solutions
to all problems in order (if you dont solve a problem write ”No solution” against its number),
and upload to its folder on elearn.

3. You must write your name and UUID clearly on your submitted assignment.

Academic Integrity: You are encouraged to work in groups, but everyone must write out their own
solutions. Absolutely no word to word copying is allowed. If you have worked with other students
on the assignment or referred to external sources, please mention all names and sources on your
assignment.

Partial solutions: Document your efforts at solving a problem even if you cannot solve it. Write why
your approach failed.

Problem 1 [20 pts]: Problem 4.7 from DPV.

Problem 2 [20 pts]: Problem 4.12 from DPV.

Problem 3 [20 pts]: Problem 4.18 from DPV.

Problem 4 [20 pts]: Problem 4.22 from DPV.

Problem 5 [10 + 10 = 20 pts]: In the proof of correctness of Kruskal’s algorithm (lecture of Oct 8th)
complete the proof of the following:

(i) Show that after all edges have been proccessed by the algorithm, the graph finally must be a tree.
It clearly does not contain cycles because the algorithm actively avoids those at each step, but prove
that it is connected at the end. (Of course, the entire graph is connected.)

(ii) At some intermediate step, when we have looked till edge ei, we are invoking the cut-property to
argue that the next edge added is legitimate, i.e., even after adding it, we will be extendable to some
MST. Show how to define the cut properly so that we can invoke the cut-property.
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