Intro to Analysis of Algorithms
CSE 4081
Fall 2013 
Exam  1
Points 35

Time 60 min

Four pages
[Ignore these key words: Foundations, Problem solving, Algorithm understanding.]
Q1. Solve the following 0-1 Knapsack problem using the dynamic programming algorithm.
You must develop the optimum profit table with rows in the following object-order.

{O1(5Kg, $3), O2(3, 30), O3(7, 14), O4(8, 56)}, M=8.  
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Row1, for O1 only: starts at 5Kg and stays $3

Row 2, for O1 &2: starts at 3Kg with $30 and becomes $33 at 8Kg column

Row 3, O3 never gets a chance

Row 4, all four: at column 8Kg, becomes 56

You must do and show the computation using the recurrence formula, must show the full optimum profit table, with initialization at Null-object Row &  0Kg Column.

Optimum Knapsack content: {O4} with $56.

Q2.  The following is a directed graph G:
V= {a, b, c, d, e, f, g, h, i}

E= {(a, b), (a, d), (b, c), (c, a),  (d, a), (e, d), (i, f), (f, g), (f, h), (g, h), (h, i)}

Draw the graph first.

Starting with node a traverse the graph for drawing a Depth First Search (DFS) spanning tree, and number the modes in Post-order traversal order as you travel.

Count how many DFS-calls your algorithm has made (or the time complexity of your traversal).
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The graph is disconnected, but that does not affect DFS. It has to be restarted until all nodes are finished. 

You must draw the DFS Spanning Forest, with 3 trees in it for: e, abcd,  & fghi.
Post order traversal numbering to be shown, depending on how you traverse the graph.

Time-complexity, of the order of O(edges+nodes) number of calls in the order of #edges: ~11.

Q3.  Using the DFS algorithm, starting with node a, find the articulation point(s) in the following undirected graph. You must mention num and low values for each node. 
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Traversal Spanning Tree abcde is a possibility, with da backarc.

First, pre-order numbering for num(v) -> 1, 2, 3, 4, 5 as per this traversal.

Then, post-order traversal of this spannin-tree to assign low(v) -> 5, 1, 1, 1, 1 in reverse order of the nodes. All 1’s coming from the back-arc da.

d is found to be the articulation point, for num(d)=1 and low(e child of d)=5  comparison.  

Q4. What is the time & space complexities of the following pseudo-code fragment in terms of n: 

For i = 1 to n do

  For k = 1 to 3 do

    For j = 1 to i do


Count++;
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You must get this right!
Time complexity:

Σ i=1 to n   Σ k=1 to 3 Σ j=1 to i  O(1)

  = 3* Σ i=1 to n  (i+1)  

   = 3n(n+1)/2   + 3n

    = O(n^2)     

Space complexity: O(1) for using Count variable.
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