CAS CS-103 Midterm Solutions

Many problems have more than one good answer. Below are example
answers receiving full credit for each problem.

. (4 points) Explain the difference between “voyager” and “deep thought questions, and give an

example of each.
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2. (4 points) The Web 101 textbook names four types of web resources for answering questions,
and we added a couple more types in lecture. List any four of these types.
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3. (4 points) For each of the four types of web resources you listed above, choose one of the
following network concepts and explain why that concept is most crucial Lo that particular type of
web resource. You may use the same network concept for more than one type of web resource.

| Indegree centrality 4. Tree
2. Outdegree centrality 5. Clustering
3. Betweenness centrality 6. Affiliation (bipartite)
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4. (2 pts) Write a formula for the density of an undirected graph with vertex set V and edge set E
AT [.'_'].“"'" ’F el
.,-h-;h “?_1. "fiw'lai*‘ "'1)

5. (2 pts) Explain in a few words what is the degree of a vertex: Y J-t:}m of « vorke (y)
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6. (3 pts) Use broadcast search to color in edges showing shortest
paths from the node 1 to every other node in the network at right.
(Do not worry about FIFO queues or the existence of alternative
shortest paths that you do not color in.)

7. (3 pts) What are three defining traits of a small world network?
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8. (2 pts) Suppose you have a graph with 10 vertices and a density of 0.01. If the edges are
distributed randomly across the graph, approximately how many vertices would you expect the . X

largest connected component to have? . Bl
Answer: 1 f:ous A€
9. (2 pts) Same as #8 above but for a graph with 1000 vertices: If the graph has a density of 0.01
and the edges are distributed randomly across the graph, approximately how many vertices would
you expect the largest connected component to have?
E=uiafl
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10. (2 pts) What are two defining traits of a tree? (Do not use “hierarchical” or “roots”)

a) Aj[ﬂvdﬂ5 ammqjﬁL

b) ND gybhﬁ.

11. (3 pts) Suppose you add up the degree of every vertex in a graph and divide by [V|. The result
is the average degree of a vertex. Explain why this is equal to 2*|E}/|V|
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Consider the following graph written in explicit set notation:
V={123456,78]}

= {(l L’j}' {l:?}- (1,7, (220 (2,6), f3:§}- [3‘:?)- {4:55}- (413)1 (4,8}

12. (3 pts) Draw the graph neatly as a map of nodes and edges, labeling each node clearly.
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13. (3 pts) Construct an adjacency matrix for the graph using the following template. Only write
in the “1"s and leave the “0"s blank.
6|78
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14. (2 pts) What special kind of network did you draw in #12 and #13 above? (Hint: The answer
has to do with which vertices are adjacent and which vertices are not adjacent to each other.)
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L5. (3 pts) Draw a network with one node labeled “x” such that node x has low degree centrality
(degree(x)=2) and node x has high betweenness centrality. Your network must be connected and
have at least ten nodes.



