CSCI 203 Exam 2 Graphs and Binary Trees.

For my graph (one will be attached), perform the following algorithms/calculations by hand:  

1. Find the Minimim Cost spanning tree

2. Find ShortestPaths array from Vertex 5

3. Find DFS ordering from Vertex 5

4. Find BFS ordering from Vertex 5.

5. How many edges could be removed and still have a connected graph (ie., just 1 component)?

6.  Assuming a Stack class which can stack Objects, and a Queue class which can queue Objects (with the usual methods for these interfaces), and assuming a graph is stored in a two dimensional array:

int Graph[][]=new int [20][20];

the row (column) number represents a vertex number.  The graph is weighted and undirected, so Graph[i][j]=Graph[j][i], and the entry in position x,y is the weight of edge (x,y).  0 (zero) entries represent no edge.  Write the code for DFS. Use the wrapper class Integer for passing values into your stack or queue instances.

For my array:

200    234
126
72
77
12
404
55 
906
819
112 
90 

(Do 7-9 by hand) Show the array ordering after 

7. initializeHeap() in the MakeMaxHeap algorithm

8. show the array after a call to removeMax()

9. show the array after inserting the value 699 into the heap.

10. Write any one of the three functions on a maxheap (removeMax(), insert() or buildHeap().

11. For my data (char-frequencies) construct a Huffman encoding tree and exhibit the code for each letter.

Letter
frequency

a

24

b

9

c

5

d

15

e

30

f

4

12. For the preorder sequence ABCDEFGHI and inorder sequence

CBEDAHGFI reconstruct the binary tree.

13. Which of the following (inorder) sequences could be produced by passing the (preorder) sequence 1234 through a stack?

1243  1324  1423  4321  423

