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            Homework 6  Solutions  1 Question 1 (a) Directed graph and undirected graph Directed graph is a graph in which all the edges have a specific direction from one node to another. In the figure below, one can go from node B to A but not from A to B. Undirected graph is a graph in which the edges do not have a specific direction. One can go from node A to E in either direction. (b) Spanning tree and minimum spanning tree Spanning tree: A tree form of a graph consisting of all the vertexes and few or all the edges such that there are no cycles and all the vertexes are connected. Minimum spanning tree: A tree form of a graph, which consists of all the vertexes with minimum number of edges necessary to connect them. In a weighted graph, minimum spanning tree is a spanning tree with weight less than that compared to every other possible spanning trees possible in that graph. 
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 Question 1 (a) Directed graph and undirected graph Directed graph is a graph in which all the edges have a specific direction from one node to another. In the figure below, one can go from node B to A but not from A to B.
 Undirected graph is a graph in which the edges do not have a specific direction. One can go from node A to E in either direction.
 (b) Spanning tree and minimum spanning tree Spanning tree: A tree form of a graph consisting of all the vertexes and few or all the edges such that there are no cycles and all the vertexes are connected.
 Minimum spanning tree: A tree form of a graph, which consists of all the vertexes with minimum number of edges necessary to connect them. In a weighted graph, minimum spanning tree is a spanning tree with weight less than that compared to every other possible spanning trees possible in that graph.
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 (c)Binary search tree and heap In a binary search tree, where each node has a comparable key (and an associated value) and satisfies the restriction that the key in any node is larger than the keys in all nodes in that node's left sub-tree and smaller than the keys in all nodes in that node's right sub-tree. A binary search tree of size 9 and depth 3, with root 8 and leaves 1, 4, 7 and 13 is shown in the figure below.
 In a Heap, Each node in a heap satisfies the heap condition, which states that every node’s key is larger than (or equal to) the keys of its children. An example of a heap is shown below.
 Question 2 a). The graph is shown as below:
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 b). The table below shows the steps that how to obtain the shorted path. At each step, one path that has the shortest distance will be chosen, and the new vertex will be added into the vertex set N. Finally, a set N that includes all of the vertices and the path connecting those vertices can be obtained.
 Step Set N D(Bo)P(Bo) D(Ha)P(Ha) D(Ne)P(Ne) D(Na)P(Na) D(Sp)P(Sp) 0 Am 90, Am ∞ ∞ 80, Am ∞ 1 Am, Na 90, Am ∞ 200, Na / ∞ 2 Am, Na, Bo / 190, Bo 200, Na / ∞ 3 Am, Na, Bo, Ha / / 200, Na / 220, Ha 4 Am, Na, Bo, Ha, Ne / / / / 220, Ha
 5 Am, Na, Bo, Ha, Ne, Sp / / / / /
 The resulting path is shown as below, from which the shortest path from Amherst to Springfield is obtained.
 c). The minimum spanning tree using Kruskal’s algorithm is shown as below:
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 Question 3 a) b) The heap at every operation is shown as below, and the corresponding array is attached. 1. Insert 20.
 [20]
 2. Insert 15
 [20, 15] 3. Insert 60
 [60, 15, 20] 4. Insert 3
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 [60, 15, 20, 3] 5. Insert 40
 [60, 40, 20, 3, 15] 6. Insert 15
 [60, 40, 20, 3, 15, 15] 7. Insert 35
 [60, 40, 35, 3, 15, 15, 20]
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 8. Delete 60
 [40, 20, 35, 3, 15, 15] 9. Insert 5
 [40, 20, 35, 3, 15, 15, 5] 10. Delete 40
 [35, 20, 15, 3, 15, 5] (c) The graph is shown as below step by step: 1. Insert 20
 2. Insert 15
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 3. Insert 60
 4. Insert 3
 5. Insert 40
 6. Insert 15

Page 8
						

                                                                                                                                                                                                                                                                Homework   6   -‐   Solutions   
 -‐   8   -‐   
 7. Insert 35
 8. Delete 3
 9. Insert 5
 10. Delete 5
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