CS180-Spring20 Midterm

TOTAL POINTS

99 /100

QUESTION 1 correctness. Need to justify that your algorithm

1T of F20/20
v - 0 pts Correct

returns true if and only if G contains such a path.
- 8 pts Algorithm produces correct output, but with
o incorrect time complexity.
- 10 pts No justification for any of the answers o
- 10 pts Incorrect, but a complete answer is given
- 5 pts Part justification ) o N
- 1 pts Algorithm description needs some additional

- 5 pts a wrong detail
etail.

- 5 pts b wrong

- 5 pts c wrong QUESTION 4

-5 pts d wrong 4 Array 20/ 20

- 7.5 pts missing 3 justifications /-0 pts Correct

- 2.5 pts b justification is wrong - 2 pts no proof of correctness or explanation

QUESTION 2
2 Order of growth 10/10

-1 pts 1incorrect pair.

QUESTION 5

5 Flying saucers 29/30

v - 0 pts Correct

- 2 pts 2 incorrect pairs. - 10 pts no correctness proof

- 3 pts 3 incorrect pairs. - 2 pts hard to read

-4 pts 4 incorrect pairs. - 5 pts no time complexity proof

- 5 pts 5 incorrect pairs. .
P : pai - 2 pts incomplete correctness proof

-6 pts 6 incorrect pairs. - 5 pts wrong time complexity proof

-7pts7i irs. . '
Pts /incorrect pairs - 10 pts incorrect algorithm

- 8 pts 8 incorrect pairs. - 30 pts no answer

-9 pts 9 incorrect pairs. - 5 pts incomplete algorithm

v -
0 pts Correct - O pts late submission

-10 pts 10 incorrect pairs. - 5 pts Not a regious description (or hard to follow)

QUESTION 3 - 0 pts Click here to replace this description.

3DAG 20/ 20
v - 0 pts Correct

- 1 Point adjustment

- 20 pts No answer

- 1 pts Hard to read

- 2 pts Correct idea, but needs a more formal
algorithm description

- 2 pts No explanation for algorithm's correctness

- 1 pts Needs better explanation for algorithm's
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1. For each of the following problems answer True or False and briefly justify you answer.

(a) (5pt) For a connected and undirected graph G, if removing edge e disconnects the graph, then e is a
tree edge in DFS of G.

(b) (5pt) For a DAG G, if there is only one node with no incoming edge, then there exists only one topo-
logical ordering.

(c) (Spt) For the stable matching problem, if there is a man m; and woman w, such that w, has the lowest

ranking in m,’s preference list and m, has the lowest ranking in w,’s preference list, then any stable
matching will not contain the pair (my,wy).

(d) (Spt) If we run DFS on a DAG and node u is the first leaf node in the DFS tree, then u has no outgoing
edge.
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1T of F20/20

v - 0 pts Correct
- 10 pts No justification for any of the answers
- 5 pts Part justification
- 5 pts a wrong
- 5 pts b wrong
- 5 pts c wrong
- 5 pts d wrong
- 7.5 pts missing 3 justifications

- 2.5 pts b justification is wrong
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(10pt) Take the following list of functions and arrange them in ascending order of growth rate. That is, if
function g(n) immediately follows function f(n) in your list, then it should be the case that f(n) is O(g(n)).
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2 Order of growth 10/10

-1 pts 1incorrect pair.

- 2 pts 2 incorrect pairs.
- 3 pts 3 incorrect pairs.
- 4 pts 4 incorrect pairs.
- 5 pts 5 incorrect pairs.
- 6 pts 6 incorrect pairs.
- 7 pts 7 incorrect pairs.
- 8 pts 8 incorrect pairs.
- 9 pts 9 incorrect pairs.

v - 0 pts Correct

- 10 pts 10 incorrect pairs.
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3. (20pt) For a DAG with n nodes and m edges (and assume m > n), design an algorithm to test if there is a
path that visits every node exactly once. The algorithm should run in O(m) time.
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3DAG 20/ 20
v - 0 pts Correct

- 20 pts No answer

- 1 pts Hard to read

- 2 pts Correct idea, but needs a more formal algorithm description

- 2 pts No explanation for algorithm's correctness

- 1 pts Needs better explanation for algorithm's correctness. Need to justify that your algorithm returns true if
and only if G contains such a path.

- 8 pts Algorithm produces correct output, but with incorrect time complexity.

- 10 pts Incorrect, but a complete answer is given

- 1 pts Algorithm description needs some additional detail.
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4. (20pt) Given an array A of n distinct integers and assume they are sorted in increasing order. Design an
algorithm to find whether there is an index i with A[i] = i. The algorithm should run in O(logn) time.
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4 Array 20/ 20
v - 0 pts Correct

- 2 pts no proof of correctness or explanation
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5 Flying saucers 29/30
v - 0 pts Correct
- 10 pts no correctness proof
- 2 pts hard to read
- 5 pts no time complexity proof
- 2 pts incomplete correctness proof
- 5 pts wrong time complexity proof
- 10 pts incorrect algorithm
- 30 pts no answer
- 5 pts incomplete algorithm
- O pts late submission
- 5 pts Not a regious description (or hard to follow)
- 0 pts Click here to replace this description.

- 1 Point adjustment
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