CS180 midterm

TOTAL POINTS

71 /100

QUESTION 1
1Problem 15/ 15
v - 0 pts Correct

QUESTION 2
2Problem 211/ 15

v - 4 pts 1. the edges weights assigned in the input
transformation step will not work

QUESTION 3
3Problem 35/ 15
v - 0 pts Simply Correct

QUESTION 4
aProblem 411/ 15

v - 2 pts not used heap/ another effective data
structure
v - 2 pts Incorrect analysis of runtime complexity

QUESTION 5
5Problem 5 /15
+ 12 pts Correct optimal algorithm
+ 3 pts Correct and optimal run time
+ 9 pts Algorithm correctly uses sorting
v + 7 pts Partial credit
+ 0 pts Incorrect/Incomplete

QUESTION 6
Problem @5 pts

6.16.212 /15
v - 3 pts Does not prove correctness

6.26.bo /10
v -5 pts Says always optimal
v - 5 pts Does not provide counter example
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CS 180: Introduction to Algorithms and
Complexity

Midterm Exam

May 6, 2019

Name

UID

Print your name, UID in the boxes above, and print your name at the top of every page.

Exams will be scanned and graded in Gradescope. Use Dark pen or pencil. Handwriting
should be clear and legible.

The exam is a closed book exam, and no electronics of any kind.

The exam is for 1 hour and 50 minutes during normal lecture hours from 12 noon to
1:50pm.

Your answers are supposed to be in a simple and understandable manner. Sloppy answers
and no justifications of your answers will get fewer points.






CS180 Midterm Exam

1. As you know from class, given a graph G with positive integer weights, a start node s,
and a finish node f, you can find the shortest path S from s to f by running Dijkstra’s

ath S is uniq

algorithm. Let’s assume that it so happens that this shortest p

e Does this shortest path S from s to f change if you increase every edge by 2 in the
modified graph G’ (i.e. you add weight of 2 to each edge in G to get G".)? Explain

your answer.[7 pts]

e Does this shortest path S from s to f change if you multiply every edge by 2? in G"?
(i.e., you multiply each edge by 2 in G to get G”.) Explain your answer. [8 pts]
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2. Let G be an undirected graph with non-negative integer weighted edges. A heavy Hamil-

54 tonian cycle is a cycle C that passes through each vertex of G exactly once, such that the
total weight of the edges in C is at least half of the total weight of all edges in G. Prove

that deciding whether a graph has a heavy Hamiltonian cycle is NP-Complete. [15 pts]
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3. Given a directed acyclic graph G = (V, E), explain how to find the maximum number of
directed edges that can be added to G so that the modified graph still remains acyclic.
Give an algorithm to find out this number, show its running time and prove correctness
of your algorithm. [15 pts]
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Name:
5\
a1?
%6 4. You are given n cables of different lengths, find how to connect these cables into one

cable. You can connect only two cables at a time, and the cost to connect two cables into
one cable is equal to sum of their lengths. Show a poly-time algorithm to connect all
cables with minimum total connection cost. Prove correctness (of finding minimum cost
solution) of your algorithm and analyze the running time of your aigonthm [15 pts]
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|\ =< 5. Given arrival and departure times of n trains that reach a railway station, find the min-
v imum number of platforms required for the railway station so that no train waits. A

platform can simultaneously service not more than two trains at a time. Give analysis of
your algorithm run time. [15 pts]
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6. Consider the problem of making change for n cents using the fewest number of coins
Assume that each coi_n’s value is an integer.

- (a) Describe a greedy algonthm to make change consisting of quarters, dimes, nickels,

and pennies. Prove that your algorithm yields an optimal solution. (Recall that
quarters are 25 cents; dimes are 10 cents; nickels are 5 cents, and pennies are 1
cent). Prove that your algorithm is correct. [15 pts]
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(b) Is your greedy algorithm always optimal for any set of coin denominations (i.e if
you get to pick which coin values are in circulation)? If yes, provide a proof. If no,
give a counter-example for showing that your greedy algorithm is not optimal for a
set of coin denominations. Your proof or counter-example should include a penny
so that there is a solution for every value of n. [10 pts] '
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