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Exercise 1.2: Computational Complexity

In this exercise set, you will see

· The notion of complexity
· Big Oh notation


Exercise 1: Big Oh Notation

Find the values of c and n0 that validate the following:

1. n2 is O(0.001 n3)
1. 2n+10 is O(2n)
1. n10 is O(3n)

Hint: for 1 and 2, take a value of c that simplifies the calculation. For 3, find a value of n0 that validates the statement.


Exercise 2: Execution Time

Analyze the following function written in Pseudocode:

	Factorial (n)
    LET i = 2
    LET result = 1

    DO WHILE i <= n
        result = result * i
        i=i+1
    LOOP

    return result




1. Suppose that each definition, addition, multiplication and comparison takes 1µs. How long will it take to calculate the factorial when n=4?

1. What is the variable that characterizes the size of the problem?

1. Give a function T using the variable indicated in b that allows the execution time to be calculated.

1. How long will it take to calculate the factorial when n =82?




Exercise 3

  Analyze the following function written in Pseudocode:


	Prime (n)
    LET i = 2
    LET prime = true;

    DO WHILE i*i <= n
        IF Remainder of n/i is 0 THEN
           prime = false
           return prime
        END IF
       i=i+1
    LOOP

    return prime




1. What is the variable that characterizes the size of the problem?

1. Give a function T using the variable indicated above that allows the execution time to be calculated supposing that each definition, arithmetic operation and comparison takes 1 µs. Consider the worst possible case.

1. In place of the function, explain the complexity of the algorithm that is used in the Big Oh notation.

1. Suppose that for a certain machine, the execution time for prime (1E6) was calculated to be 5.5ms. Estimate the execution time for prime (1E20) using the same machine.

Exercise 4: Execution Time

The values for three variables are to be found using a dimensioning design task. There are two possible values for each variable. What is the maximum number of solutions? It takes 1 second for a computer to evaluate each solution, therefore, how many seconds would it take for all the solutions to be evaluated? How much time would it take for the solutions to be evaluated if there are 30 variables?

Exercise 5

1. If a program has an order of O(n) and is executed in 0.1s when n = 6, what is the execution time when n = 100.

1. If the program in question a is modified so that the complexity is O(log(n)), what is the execution time if n=100 and it still takes 0.1s when n = 6.

1. If the program in question a is modified so that its complexity is O(n3), what is the execution time when n = 100 and the execution time is still 0.1s when n = 6.

1. If the program in question a is modified so that its complexity is O(3n), what is the execution time when n=100 and the execution time is still 0.1s when n = 6.

1. If the program in question a is modified so that its complexity is O(log(n)), what is the execution time when n =106 and the execution time is still 0.1s when n = 6.

1. What is the execution time when n = 108 for a program the same as e?
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