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1. [20 points: 4 + 6 + 6 + 4]

(a) For graph GB, List the vertices in the order they will be visited by Topological order traversal. Note:  In the traversals, if at any point there is more than one possible vertex to visit, visit them alphabetically. 

(b) Use the graph GB above to trace the execution of Dijkstra’s algorithm as it solves the shortest path problem starting from vertex d.  Draw the resulting vertex-weighted graph.

(c) Use the graph GA above to trace the execution of Prim’s algorithm as it finds the minimum-cost spanning tree starting from vertex e.  Draw the resulting spanning tree.

(d) Using the graph GA above draw a minimum cost spanning tree (MCST) using Kruskal's algorithm. Show the order in which edges are inserted in the MCST using the following table:

	edge
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	weight
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	insertion status
	
	
	
	
	x
	
	
	x
	x
	x
	
	x
	x
	
	


Note: In both 1(b) and 1(c), you must show details of your work using the following tables. 

Dijkstra:
	Pass:
	initial
	1
	2
	3
	4
	5
	6
	7
	8
	Shortest distance
	Predecessor

	Active vertex:
	
	
	
	
	
	
	
	
	
	
	

	a
	
	
	
	
	
	
	
	
	
	
	

	b
	
	
	
	
	
	
	
	
	
	
	

	c
	
	
	
	
	
	
	
	
	
	
	

	d
	
	
	
	
	
	
	
	
	
	
	

	e
	
	
	
	
	
	
	
	
	
	
	

	f
	
	
	
	
	
	
	
	
	
	
	

	g
	
	
	
	
	
	
	
	
	
	
	

	h
	
	
	
	
	
	
	
	
	
	
	


Prim:

	Pass:
	initial
	1
	2
	3
	4
	5
	6
	7
	8
	Edge weight
	Vertex mate

	Active vertex:
	
	
	
	
	
	
	
	
	
	
	

	a
	
	
	
	
	
	
	
	
	
	
	

	b
	
	
	
	
	
	
	
	
	
	
	

	c
	
	
	
	
	
	
	
	
	
	
	

	d
	
	
	
	
	
	
	
	
	
	
	

	e
	
	
	
	
	
	
	
	
	
	
	

	f
	
	
	
	
	
	
	
	
	
	
	

	g
	
	
	
	
	
	
	
	
	
	
	

	h
	
	
	
	
	
	
	
	
	
	
	


2. [10 points] Trace Kosaraju's algorithm in finding the strongly connected components of the graph below, starting from vertex A. Show all steps, including the DFS numbering of the graph and the stack used to generate the strongly connected components. If at any point in the DFS traversal, you can visit more than one vertex, visit them alphabetically.
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3. [40 points: 35 + 5]
(a) Implement any of the cycle detection algorithms for Undirected graphs discussed in the ics202 lectures as an instance method of AbstractGraph
(b) Write a test program that uses an instance of GraphAsArrayLists to test the cycle detection algorithm you implemented in 3(a). Note your method must prompt the user for the input file.
4.  [15 points: 7 + 8 ]  Load the keys [21, 32, 17, 15, 43, 30, 56, 4, 19, 27] in this order, into a hash table of
      size 13 using the has function, h(key) = key % tableSize and using each of the following collision
      resolution methods.  In each case, you mush give the probing sequence and show how you computed
      each value in the sequence.

(a) Quadratic probing: c(i) = ( i2 
(b) Double Hashing with hp(key) = 5 + key % 8
5. [15 points: 5 + 5 + 5]

        (a) Compress the string: CLLCDDDDCLC
using the LZ78 algorithm.  Show all details of your work using a properly labelled table (i.e. you
must indicate the title of each column in your table).

      (b)  Decompress the codewords: (0,L) (1,C) (2,C) (3,C) (2,L) (4,D)

  using the LZ78 algorithm.  Show all details of your work using a properly labeled table.

    (c) Use the LZW compression algorithm to compress the message: 

              ABABBABBBABA     

Show all details of your work using a properly labelled table.  Note that the ASCII code of A is 65 and that of B is 66.
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