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Assignment 4      Due: 8.10.2019 

 

 

1. Answer the following questions 

a. Give an example of the assignment problem whose optimal solution does not include the 

smallest element of its cost matrix. 

b. Give an example of the knapsack problem whose optimal solution does not include the item 

with the highest price to weight ratio. 

c. Give an example of the traveling salesman problem whose optimal solution does not include 
the road with the smallest cost in the map. 

 

2. Give an example of a text of length  and a pattern of length  that in considered as a worst-case 

input for the brute-force string-matching algorithm. How many character comparisons will be made 

for such input? 

 

3. Ahmed wishes to open an ice cream shop on the beach, and he’d like his customers to reach his shop 

easily. He looked up the planned map of the beach for this year and he found that tents will be put 

in a straight line. He was given an array  of real numbers representing how far tent  is 

from the left side fence of the beach area. Ahmed now needs to choose the tent he must rent to use 

for his shop.  

a. Design an algorithm to choose the correct tent to minimize the average distance customers 

have to travel to reach the shop (every customer starts in his tent).  

b. Design an algorithm to choose the correct tent to minimize the maximum distance customers 

have to travel to reach the shop 

c. What if Ahmed can build his shop anywhere in the beach (he does not have to rent a tent; he 

can build his shop at the place he chooses; even in between tents). What will you change in 

your answers to a, and b?  

Write your algorithms in clear pseudocode and state the runtime of every algorithm you write 
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4. Implement two java methods for computing the nth Fibonacci number that are based on 

a. Binary recursion 

b. Linear recursion 

Perform an experiment to find the largest value of n for which each of your programs can compute 
in under a minute on your personal computer. Write 3 or more lines to justify the deference you see. 

 

5.  

a. Design a brute-force algorithm for computing the value of a polynomial  

𝑝(𝑥) = 𝑎𝑛𝑥𝑛 +  𝑎𝑛−1𝑥𝑛−1 +  𝑎𝑛−2𝑥𝑛−2+ . . . + 𝑎1𝑥 +  𝑎0 

at a given point x0 and determine its worst-case efficiency class.  

b. If the algorithm you designed in (a) is in O(n2), design a linear algorithm for this problem. 
c. Is it possible to design an algorithm with a better-than-linear efficiency for this problem? 

 

6. The partition problem: given n positive integers, partition them into two disjoint subsets with the 

same sum of their elements. (Of course, the problem does not always have a solution.)  

Design an exhaustive-search algorithm for this problem. Try to minimize the number of subsets the 

algorithm needs to generate. 

 

7. Consider the problem of counting, in a given text, the number of substrings that start with a P and 

end with a K. For example, there are four such substrings in CPKPPXXKUP. 

a. Design a brute-force algorithm for this problem and determine its efficiency class 

b. Design a more efficient algorithm for this problem 

 

8. Consider the following problem: By starting at the top of a triangle that contains integers like the 

one below, and moving to adjacent numbers on the row below, adding all numbers we bass by in 

our path until we reach the bottom, we get a “path-sum”.  The maximum possible path-sum in the 

triangle bellow is 52.  

 

If you are given the triangle as a 2d array (where the first row contains 1 number, the second 

contains 2 numbers, the nth contains n numbers … and so on) Design an exhaustive-search 

algorithm to find the maximum possible path-sum in that triangle  
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9. Consider a simple implementation of the following algorithm for generating permutations 

discovered by B. Heap [1963] 

 

a) Trace the algorithm by hand for n = 2, 3, and 4. 

b) What is the time efficiency of this algorithm? 

 

 

 

 

BONUS:  

1. There are n hamburgers to be fried on a small grill that can hold only two hamburgers at a time. Each 

hamburger has to be fried on both sides; frying one side of a hamburger takes 1 minute, regardless of 

whether one or two hamburgers are fried at the same time. Consider the following recursive 

algorithm for executing this task in the minimum amount of time. If n ≤ 2, fry the hamburger or the 

two hamburgers together on each side. If n > 2, fry any two hamburgers together on each side and 

then apply the same procedure recursively to the remaining n − 2 hamburgers. 

 

Explain why this algorithm does not fry the hamburgers in the minimum amount of time for all n > 0 

and give a correct recursive algorithm that executes the task in the minimum amount of time. 

 

 

2. In solving the string-matching problem, would there be any advantage in comparing pattern and text 

characters right-to-left instead of left-to-right? What do you think? 

 


