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10. By FFA, analyse the running time

1. a.) Initially, to setup the graph for this algorithm, create nodes x for each balloon and

connect them to source node s and assign a value of k to each node between them.  For each node y that is a condition that each balloon can handle, and attach them to a sink node t, assigning the value k to each.  The final step for setting up the graph is to connect each balloon node x to each condition y such that an edge is drawn between an x and y where x balloon can test y condition.  Assign each of these edges a value of 1.  Using the Ford-Fulkerson algorithm to determine a max-flow solution for the graph. If a flow of k * n can be sent through the network, then each of the conditions can be tested by k balloons.

b.) The subcontractor version of this problem simply requires a modified graph.  Instead of simply connecting the balloon nodes x to the conditions nodes y, we create a set of nodes for each of the conditions y, a set of nodes for each of the z contractors, between them. The edges between the balloons x and its corresponding contractor z, for each condition y node receives a value of 1.  The edges that exist between each z contractor node and its corresponding condition node has a value equal to k-1.  The rest of the algorithm is the same.

Please clarify why this will be the case , how will the insertions result in a ruuning time of this value
2. a.) In a worst case scenario for insertion sort, the array that is being sorted will be in

complete reverse order.  Therefore, the number of inversions in the array will be equal to the permutation n choose 2.

3
b.) The minimum number of inversions in an insertion sort array will be in the case of a sorted array.  The number of inversions is 0. The maximum is the permutation n choose 2 that occurs when the array is in reverse order.

2
What is the reason of I(A) being a part of this expression. Please justify!

 c.) For each inversion I that exists in the array A, the insertion sort must swap the positions of each element.  This will take I steps.  The algorithm will also be bound on n as scanning occurs during every iteration to locate the next key. Therefore the bound is (I(A) + n).
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d.) 

0
3. a.) ∑j=1 to n (vj)/n

2

vj just represents any node already in the network, not the last node to enter the network. When the kth node comes in , the existing nodes are the k-1 nodes in the network. Find the probability of the kth node choosing node vj from the existing k-1 nodes.
b.) ∑j=1 to n (n-vj)/n

2

Base your solution on part (a)

4.  For this problem, the necessary strategy involves waiting for the right number of bids

to come in before making a decision.  As we know, we will be receiving n bids.  While we don't know the maximum bid from the data we have at hand, we can always calculate a running maximum from the data we will have already received.  Therefore, we will wait for half of the n bids to come in before taking any action.  After getting the n/2 bids from the clients, we calculate a threshold for the top quarter of these bids.  Then, when we start taking the other n/2 bids in, we will accept anything that falls above this threshold.  In this fashion, we can be fairly certain that the top bid is in this selection of the n bids.
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5. During my last coop, I had a position in a small tech. consulting firm that dealt

primarily with companies that had little or no IT department.  One project that demanded use of algorithmic techniques required me to dynamically load information out of a file containing data in XML form.  This posed some difficulty as we did not formulate a schema file with which to reference data types and their various properties.  We did create a secondary “template” file that played a similar role to that of an XML schema except that there were obvious degradations in performance.  A big factor that lead to this hack template file was pure laziness on the part of the project manager.  It is true that the company that subcontracted our firm to design this “XML editor“ provided only an Excel document describing the data that would be output, he should have set up a meeting with them to brainstorm a better model.  The following is a pseudo-code algorithm describing the methods that built up the data tree:


Set initially N = root node of XML tree


Set T = new Tree


Parse-Tree(N, T)



if N has children




for each child node n of N





Set L = Parse-Tree(n)



Set S = Load-Node(N)



S.addChildren(L)



return S


Load-Node(N)



Load based on data type



return loaded node

This fairly basic version of the algorithm that loads the underlying data structure for the XML editor application could be improved upon in different ways.  While it is not terribly obvious from this pseudo-code  there is some level of extraneous work that goes on in the program.  The problem with the program in the most recent version that I worked on is I did not have enough time to work out optimizations.


In my new coop, I will be able to apply a lot of the algorithmic techniques that I learned throughout this course.  As many of the applications I will be working on deal primarily with business concerns of small to medium size, there many not be many advanced techniques like fast fourier   transformations, however, dynamic programming should come in handy.  Many of the underlying sorting algorithms and hashing algorithms are supplied in the class library's that I'll be utilizing.  That is the beauty of a Java or a .NET is the preexisting collection of data structures already built in.  It frees the developer from having to code everything from scratch.  On the other hand, it is easy for the developer to become lazy in his use of algorithmic coding techniques.

