CS180-Fall20 Midterm-10am
I

TOTAL POINTS

94 /100

QUESTION 1

1Q118/20
- 0 pts Correct
- 2 pts BFS may not find all nodes
v - 2 pts No need to start BFS from a node without
incoming edge in DAG
- 4 pts Proof of correctness is not complete or
partially correct
- 8 pts Proof of correctness is wrong/missing
- 2 pts Time complexity analysis is partially correct
- 4 pts Time complexity analysis is wrong/missing

- 8 pts BFS search is wrong

QUESTION 2

2Q2 20/20
v - 0 pts Correct
- 10 pts incorrect algorithm
- 5 pts incorrect time complexity
- 5 pts incorrect proof
- 3 pts unclear algorithm statement
- 2 pts time complexity can be more precise

- 2 pts informal/incomplete proof

QUESTION 3
3Q316/20
- 8 pts Incorrect/No algorithm
- 4 pts Unclear/partially correct algorithm
- 8 pts Incorrect/No proof
v - 4 pts Unclear/informal/Incomplete proof
- 4 pts Incorrect/Not optimal time complexity

- 0 pts Correct

QUESTION 4

4Q4 20/20
v - 0 pts Correct
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- 5 pts Incorrect stack operations (if stacks drawn)
or incorrect edges traversed (if trees drawn)

- 10 pts Vertices explored in incorrect order

- 10 pts Step-by-step not shown, but some
reasoning given

- 10 pts Missing or fully incorrect steps

- 2 pts Vertices in final DFS tree not added via
discovery

- 2 pts Unnecessary edges in final DFS tree

- 5 pts Missing or fully incorrect DFS tree

QUESTION 5

5 Q5 20/20
- 10 pts Incorrect Algorithm or did not attempt
algorithm
- 3 pts No discussion of correctness
- 3 pts No discussion of runtime
- 20 pts Did not attempt
- 5 pts Approach attempted but insufficient.
v - 0 pts Correct

- 3 pts incorrect runtime analysis



U C L A Computer Science Department

CS 180 Algorithms & Complexity ID :-

Midterm Total Time: 1.5 hours November 2, 2020
Each problem has 20 points .

All algorithms should be described in bullet format (with justification/proof).
You cannot quote any time complexity proofs we have done in class: you need to
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1Q118/20
- 0 pts Correct
- 2 pts BFS may not find all nodes
v - 2 pts No need to start BFS from a node without incoming edge in DAG
- 4 pts Proof of correctness is not complete or partially correct
- 8 pts Proof of correctness is wrong/missing
- 2 pts Time complexity analysis is partially correct
- 4 pts Time complexity analysis is wrong/missing

- 8 pts BFS search is wrong
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2Q2207/20
v - 0 pts Correct
- 10 pts incorrect algorithm
- 5 pts incorrect time complexity
- 5 pts incorrect proof
- 3 pts unclear algorithm statement
- 2 pts time complexity can be more precise

- 2 pts informal/incomplete proof
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Name(last, first):

Problem 3: Design an algorithm that decides if a connected undirected graph is 2-
colorable and finds a 2-coloring if it is indeed 2-colorable. Prove the correctness of your
algorithms and analyzes its time complexity.
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3Q316/20
- 8 pts Incorrect/No algorithm
- 4 pts Unclear/partially correct algorithm
- 8 pts Incorrect/No proof
v - 4 pts Unclear/informal/incomplete proof
- 4 pts Incorrect/Not optimal time complexity

- 0 pts Correct
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Name(last, first):

Problem 4: Apply the DES algorithm to the graph shown below (step by step) starting
from vertex zero (0), and show the final DFS Tree. (You can ignore the weight on the
edges.)
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4Q4 20/20
v - 0 pts Correct
- 5 pts Incorrect stack operations (if stacks drawn) or incorrect edges traversed (if trees drawn)
- 10 pts Vertices explored in incorrect order
- 10 pts Step-by-step not shown, but some reasoning given
- 10 pts Missing or fully incorrect steps
- 2 pts Vertices in final DFS tree not added via discovery
- 2 pts Unnecessary edges in final DFS tree
- 5 pts Missing or fully incorrect DFS tree
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5Q5 20/20
- 10 pts Incorrect Algorithm or did not attempt algorithm
- 3 pts No discussion of correctness
- 3 pts No discussion of runtime
- 20 pts Did not attempt
- 5 pts Approach attempted but insufficient.
v - 0 pts Correct
- 3 pts incorrect runtime analysis
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