Sample Solution for Assignment 7
1.

A.  Sort the list in decreasing order. Return the 1st element.

B.


Sorted_list = sort_increasing(input)


Return sorted_list[0]

  // for sort_increasing, we can use SortMerge or Insertion sort discussed in class

C. i) for largest and smallest, return both 0th and (n-1)th element.

  ii) return the 0th and 1st elements.

D. Above algorithms are not the most efficient as sorting makes multiple passes through a given list in order to sort it. A more efficient algorithm would make only one pass through the given list.


i) 




largest = list[0]



smallest = list[1]




if (smallest > largest) {





temp = smallest





smallest = largest





largest = temp




}




for i from 2 to n-1  // n is the number of elements in the list

                 largest = larger(largest,list[i])




   smallest = smaller(smallest,list[i])


 // larger is a procedure which returns larger of the 2 numbers given to it as parameters.

     // smaller is a procedure which returns smaller of the 2 numbers given to it as parameters.


ii)




largest = list[0]




largest2 = list[1]




if (largest2 > largest) {





temp = largest2





largest2 = largest





largest = temp




}




for i from 2 to n-1





if (list[i] > largest) {






largest2 = largest






largest = list[i]





} else if (list[i] > largest2)





largest2 = list[i]

The above is really code itself as opposed to algorithm. It’s a simple enough task that I directly gave the code.

2) A.

Quicksort(list) {


If (list size == 1) return


Position = blackbox(list)


Quicksort(list[0 to position-1])


Quicksort(list[position+1 to end])

}

  B. An input which is more organized such as (1,2,3,4,…) or (….,4,3,2,1) or even (2,1,4,3,….) will make the algorithm run slow. Random order input (like the one given in the questions itself) will make the algorithm work faster.
  C. It is assumed that running times are being measured by giving it different inputs each time and then looking at the average time. In that case, it is really a question of whether inputs tend to be more ordered or random. For a input of size n, there are n! ways of giving that input and there are far more “random” arrangements than “orderly” arrangements. Hence it will look more like SortMerge.
3. A) Look at all pairs given and whenever the given city is in the pair, add the other to the result set.

  B) First do step A above to get a list of cities that can be reached directly. Now for each city in that list, do step A, generating a result set for each city. Combine all these result sets to get the final result set.
  C) if one keeps repeating step A for each city in a result set to get a new result set (as was done only 1 time in B), the result set will grow into all the cities that can be reached from the starting city. How do we know when to stop ? if there is no change in the result set from an iteration, we know that we have reached all possible places and further iterations wont help. That forms the stopping condition. i.e.,

Resultset = stepA(given city)

Newresultset = resultset

     For each city in resultcity 



Newresultset = newresultset + stepA(city)


If newresultset == resultset stop


Else { resultset = newresultset and go back to the for loop}

4.) A. 31,622 is the smallest number less than the square root of 1 billion.

   B. To be able to handle a billion sized input for a quadratic algo, the processor has to be able to execute 1 billion x 1 billion operations in a second. Staring from a billion, it will take 30 doublings to get to billion-squared. (10^9 x 2^X = 10^9 x 10^9 imply X = 30).

