CS180 Midterm Exam

KEATON HEISTERMAN

TOTAL POINTS

83/100

QUESTION 1

1Q120/20
v - 0 pts Correct
- 20 pts Not understanding the problem
- 5 pts Not a rigorous proof
- 15 pts Wrong algorithm
- 5 pts Need a second pass to determine itis a
majority vote.
- 10 pts Click here to replace this description.
- 10 pts Optimal time complexity should be O(n)
- 10 pts No proof or wrong proof
- 5 pts Wrong or not optimal time complexity.
- 5 pts Mix hash map and Boyer-Moore algorithm
- 5 pts It is not clear to say that "choose 2 arbitrary
distinct votes". Too vague.

- 5 pts count needs to be reset/increased.

QUESTION 2

2Q215/20
- 0 pts Correct
v - 5 pts Wrong correctness proof.
- 5 pts Wrong Time Complexty
- 10 pts Wrong algorithm.
- 5 pts Partial Problem in Algorithm

QUESTION 3

3Q315/20
- 0 pts Correct
- 2 pts Partial problems in correctness proof
- 2 pts Partial Problems in algorithm.
v - 5 pts Wrong correctness proof.
- 5 pts Wrong time complexity analysis.
- 2 pts Partial algorithm problem. Your algorithm

cannot work on disconnected graph. If you start with

a single isolated node, it will terminate without visiting
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all other nodes.
- 10 pts Wrong algorithm.
- 2 pts Partial problem in time complexity analysis.
- 2 pts Partial problem in correctness proof.

- 20 pts No submission

QUESTION 4

4Q418/20
- 0 pts Correct
v - 2 pts Failed to adjust algorithm for target runtime
- 5 pts Did not propose algorithm to traverse
- 5 pts Incorrect or unattempted Runtime Analysis
- 5 pts Incorrect or unattempted Correctness proof

- 5 pts Did not indicate correct final path

QUESTION 5
5Q515/20

- 0 pts correct

- 10 pts This just shows that BFS traverses the
entire tree but does not mention the levels and how it
relates to the distance.
v - 5 pts Need to provide the cases for both: shortest
and longest path. Only one given.

- 5 pts Proof is not clear/undefined terms

- 5 pts Does not clearly state the relation between
levels and the distance.

- 2 pts Minor errors such as stating an assumption
with no proof

- 20 pts incorrect
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U C L A Computer Science Department

Algorithms & Complexity

Total Time: 90 minutes
Each problem has 20 points: 5 problems, 5 pages

All algorithm should be described in bullet format (with justification/proof)- e
You cannot quote any time complexity proofs we have done in class: youl need to pr

it yourself.
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April 25,2022

CS 180
Midterm

Problem 1: Consider m candidates n votes. A majority is the person with more than n/2 votes.

Design an algorithm for finding a majority. Prove its correctness. Analyze its complexity-
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1Q120/20
v - 0 pts Correct
- 20 pts Not understanding the problem
- 5 pts Not a rigorous proof
- 15 pts Wrong algorithm
- 5 pts Need a second pass to determine it is a majority vote.
- 10 pts Click here to replace this description.
- 10 pts Optimal time complexity should be O(n)
- 10 pts No proof or wrong proof
- 5 pts Wrong or not optimal time complexity.
- 5 pts Mix hash map and Boyer-Moore algorithm
- 5 pts It is not clear to say that "choose 2 arbitrary distinct votes". Too vague.

- 5 pts count needs to be reset/increased.
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2Q215/20
- 0 pts Correct
v - 5 pts Wrong correctness proof.
- 5 pts Wrong Time Complexty
- 10 pts Wrong algorithm.
- 5 pts Partial Problem in Algorithm
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v Ve an algorithm for determining if a graph is two-colorable, i.e. if it is possible to color every
erte)'( red or blue so that no two vertices of the same color have an edge between them. Your
algontpm should run in time O(V + E), where V is the number of vertices and E is the number of
-eng'? In the graph. You should assume that the graph is undirected and that the input is presented
Q@ Tay In adjgcency-list form.
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3Q315/20
- 0 pts Correct
- 2 pts Partial problems in correctness proof
- 2 pts Partial Problems in algorithm.
v - 5 pts Wrong correctness proof.
- 5 pts Wrong time complexity analysis.
- 2 pts Partial algorithm problem. Your algorithm cannot work on disconnected graph. If you start with a
single isolated node, it will terminate without visiting all other nodes.
- 10 pts Wrong algorithm.
- 2 pts Partial problem in time complexity analysis.
- 2 pts Partial problem in correctness proof.

- 20 pts No submission
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4Q418/20
- 0 pts Correct
v - 2 pts Failed to adjust algorithm for target runtime
- 5 pts Did not propose algorithm to traverse
- 5 pts Incorrect or unattempted Runtime Analysis
- 5 pts Incorrect or unattempted Correctness proof

- 5 pts Did not indicate correct final path
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5Q515/20
- 0 pts correct
- 10 pts This just shows that BFS traverses the entire tree but does not mention the levels and how it relates
to the distance.
v - 5 pts Need to provide the cases for both: shortest and longest path. Only one given.
- 5 pts Proof is not clear/undefined terms
- 5 pts Does not clearly state the relation between levels and the distance.
- 2 pts Minor errors such as stating an assumption with no proof

- 20 pts incorrect
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