
CS180 Exam 1

TOTAL POINTS

22 / 22

QUESTION 1

Problem 1 8 pts

1.1 Asymptotic notation 1 / 1

✓ - 0 pts 6 out of 6

- 0.25 pts 5 out of 6

- 0.4 pts 4 out of 6

- 0.5 pts 3 out of 6

- 0.6 pts 2 out of 6

- 0.75 pts 1 out of 6

- 0.75 pts 0 out of 6

1.2 True or False: DC 1 / 1

✓ - 0 pts Correct

- 0.4 pts Wrong answer but correct formula formed

- 0.5 pts Wrong answer with wrong formula

- 0 pts Correct but wrong explanation

1.3 Principles of DC 1 / 1

✓ - 0 pts Correct

- 0.4 pts divide not mentioned

- 0.4 pts merge not mentioned

1.4 Solving recurrence  1 / 1

✓ - 0 pts used master theorem

- 0 pts Used expansion

- 0.5 pts wrote the master theorem components but

wrong reasoning

- 0.75 pts master theorem components are wrong

- 0.5 pts used expansion but wrong answer

- 0.75 pts wrong attempt for expansion

1.5 Karatsuba trick 1 / 1

✓ - 0 pts Correct

- 0.5 pts wrong formation of trick

- 0.75 pts no usage of trick at all

1.6 List vs Matrix representations 1 / 1

✓ - 0 pts Correct

- 0.5 pts no mention of space

- 0.5 pts no mention of edge access time

- 0.75 pts missing considerations of space and

edge access times

1.7 Definition of path 1 / 1

✓ - 0 pts Correct

- 0.5 pts Incorrect definition / not generic

1.8 Checking if graph is connected 1 / 1

✓ - 0 pts Correct

- 0.7 pts Wrong Answer

- 0.5 pts Did not check if all vertices are discovered

- 0.5 pts Did not check if all vertices are

connected/discovered. Just checked one.

QUESTION 2

2 Sorting sorted arrays 4 / 4

✓ - 0 pts Correct

- 1.5 pts using mergesort to combine 2 sorted

arrays. Gives runtime O((nk) log(nk)) - more than

allowed.

- 1 pts unclear merge step

- 1.5 pts heap ops should be stated and clarified as

these were not covered in class.

- 1.75 pts reasonable attempt but missing crucial

details and/or not correct.

- 2.25 pts Missing crucial details and/or not correct.

- 3 pts attempt something relevent

- 3.5 pts attempt something irrelevent

- 4 pts empty

- 3 pts Solution runs in time O(n k^2) time, much

more than the O(nk log k) the problem was looking

for.

QUESTION 3

3 Finding plurality elements 4 / 4

✓ - 0 pts Correct



- 0.5 pts no base case

- 1.5 pts no/wrong run-time analysis or no

recurrence relation of the time complexity

- 1.5 pts no/wrong counting of returned elements

from the recursion in the merge part

- 1.75 pts reasonable attempt but not returning all

plurality elements

- 2.25 pts reasonable attempt with an algorithm

running in time O(n^2) or worse.

- 2.5 pts attempt missing many details and not

correct.

- 3.25 pts not a reasonable attempt

- 4 pts no answer

QUESTION 4

4 Closest pair L4-distance 4 / 4

- 0 pts Correct

✓ - 0 pts You check way too many points for S_y and

didn't show how you derived the number. Try to

simplify your strip construction./ Or show how you

derive this number

- 2.25 pts reasonable attempt but missing many

crucial details and/or not correct.

- 2.5 pts moderate attempt but missing many crucial

details and/or not correct.

- 1.5 pts Didn't state how to compute/how to

organize the points in the strip S. (for example, "sort

by y coordinate" or including which points in strip or

the width/height of grid) or Wrong way to construct

the strip and grid.

- 1.5 pts Didn't mention how many points to look up

for each S_y in the strip

- 1.5 pts Didn't Identify the divide-conquer high-level

steps correctly

- 4 pts No answer

- 1.5 pts wrong number of points to look up

QUESTION 5

5 BFS trace 2 / 2

✓ - 0 pts Correct

- 1 pts Extra lists than needed (You have mostly not

considered the edges {4,6} {5,6} in line 2 of the

Question)

- 1 pts Extra lists than needed

- 1 pts L[2] has extra elements

- 0.75 pts L[2] order of elements wrong

- 0.5 pts L[1] order of elements wrong
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Guidelines: 

Exam 1. April 25, 2018 

CS180: Algorithms and Complexity 
Spring 2018 

• The exam is closed book and closed notes. Do not open the exam until instructed to do so.

• \)\Trite your solutions clearly and when asked to do so, provide complete proofs. You may use
results and algorithms from class without proofs or details except for Problem 4 as long
as you state what you are using.

• I recommend taking a quick look at all the questions first and then deciding what order
to tackle to them in. Even if you don't solve the problems fully

> 
attempts that show some

understanding of the questions and relevant topics will get reasonable partial credit.

• You can use extra sheets for scratch work, but you can only use the white space (it should
be more than enough) on the exam sheets for your final solutions.

• Most importantly, make sure you adhere to the policies for academic honesty set out on the
course webpage. The policies will be enforced strictly and any cheating reported with the
score automatically becoming zero.

• Write clearly and legibly. All the best!

Problem Points Maximum 
1 8 

2 4 

3 4 

4 4 

5 2 

Total 22 
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