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1. Let M be the following graph

There is only on minimum-cost spanning tree that can be obtained from this graph by running Kruskal's
algorithm

True O False

1. What is the negation of "Neither 2 nor y is even”
2 is odd and y is even.
T isevenoryis even.
2 and y are both even.
2 and y are both odd.
Neither 2 nor y is odd.
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2. Assume the following graph denotes a relation R. i.e. a — biff (a,b) € R. How many arcs must be added to the
‘graph to represent an equivalence relation?

10 added arcs are needed: it is already an equivalence relation
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1. Let M be the following undirected graph

Write the adjacency list representation.
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1. What is the running time of the following code?

int a[n];

2. Which of the following is an example of a language that can be described by a context-free grammar. but cannot be
described by a finite automaton?

any finite language

strings in which all the a's precede the bs.

strings in which all the b's precede the a's

strings in which there are more a's than bs in any order.
strings which contain a multiple of 3 a's.

strings with at least fwo a’s and three bs.

3. Every graphis a tree.
True © False

4. Define what it means to show  is O(g). Then use your definition to prove directly that f is O(g) where f(n) = 3n?
and g(n) = n? — 2
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5. Suppose we form a graph following in the following way. We start with a st W of single-vertex graphs. i.c. a sef of
‘graphs each of which has exactly one vertex. and no edges. We then perform the following algorithm:

W= ... // set of singleton graphs
While I contains more than one graph do the following {
Remove two graphs from ii; call them graph Gl and graph G2.
Choose one vertex from graph G1 and call it u.
Choose one vertex from graph G2 and call it v,
Form a new graph called G that links u and

Place G back into U.

Now answer the following.
a. The algorithm terminates with a single graph G being formed. Prove or disprove that G is a free.
b. The algorithm terminates with a single graph G being formed. Prove or disprove that G is a binary free.
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6. What is the running time of the following code?

int a[n];

Lcns i {

5 3¢ ntns 54)

i (@3] < alsm] ) {
By

int t = a[i];
ali] 15

afsn] = t;

o(1)

O(n)

O(n - logn)
0(n?)
0O(n®)

7. Let M be the following adjacency matrix for a graph

How many vertices are be in a depth-first spanning tree of this graph starting at a?
1

2
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1. Every tree is a graph.
True © False

2. Below is a list of numbered words and/or phrases that that should be used to fill i the sentences that follow. Simply
plug in the number into the appropriate text box.

1 queue

2 stack Each step of yields a forest of frees.
Each step of| produces a single ree.
® in a regular expression denotes the

3 - empty set

4 - empty string € in a regular expression denotes the set that contains the
5 - dijkstra's algorithm calculates the shortest path to cach node in a graph from a given node.
is used in a breadth-first traveral of a graph

G=irErtdiEriim £
A s used in a depth-frst traveral of a graph.

7 -- kruskal's algorithm

3. Let Mbe the following adjacency matrix for a graph:

How many edges are be in a breadth-first spanning tree of this graph?
1

2
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1. Every tree is a graph.
True © False

2. Below is a list of numbered words and/or phrases that that should be used to fill i the sentences that follow. Simply
plug in the number into the appropriate text box.

Each step of| yields a forest of frees.
Each step of| produces a single ree.

® in a regular expression denotes the

€ in a segular expression denotes the set that contains the

5 - dijkstra’s algorithm calculates the shortest path fo cach node in a graph from a given node.|
is used in a breadth-first traveral of a graph.

is used in a depth-first traveral of a graph.

G=irErtdiEriim 2
7 - kruskal's algorithm
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3. Let Mbe the following adjacency matrix for a graph:

How many edges are be in a breadth-first spanning tree of this graph?
1

2

1. fisO(g) iff f is O(g) and gis O(f)
True © False
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1. Let M be the following graph

Which fwo edges will be missing if Prim's algorithm is run on this graph starting at a?
Those labeled with 4 and 5
Those labeled with 3 and 5
Those labeled with 2 and 5
Those labeled with 3 and 4
Those labeled with 3 and 5
Those labeled with 2 and 5
Those labeled with 2 and 3

Those labeled with 2 and 4
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1. All the following are included in the concept of the behavior of a program except for-
The output it generates for particular inputs
The space required while computing an output
‘The number of lines of code that comprise the program
‘The time required to compute an output
Aspects of whether or not the program is safe

2. Which of the following traits that says a graph G is a tree?
G has n nodes and n — 1 edges.
G has is connected without any cycles.
G has the same number of nodes as edges
There is a path befween any pair of nodes in G-
Every node has degree 1 or 2.
All of the above
Two of the above
Three of the above
None of the above

3. Simplify the following summation:

33

=R

Use the notation n*k to denote n¥ and sum(i=1,n, term) for "7, term.
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4. Prove by induction that the number of leaves in a full binary tree with the leaves at level k has 2* leaves.
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5. What is the negation of Vn € N, (P(n) V Q(n))?
3n ¢ N, (P(r) v Q(n)
3n ¢ N, (P(r) A Q(n)
3n € N, (P(r) A Q(n)
3n € N, (~ P(m)A ~ Q(n)
3n € N,~ (P(n) A Q(n))
None of the above

6. Below is a list of numbered words and/or phrases that that should be used to fill in the sentences that follow. Simply
plug in the number into the appropriate text box.

1-o(n)

2 oflog(n)) Linear search on a list of size n is
3o o(2m) Binary search on a sorted list of size n is
Sorting an array of n clements using merge sort is

3
4-o(n®) Sorting an array of n elements using selection sort is

5 o{n - log(n)) Computing the sum of all the integers befween a and bis

Computing the product of fwo n X n matrices is

6 o(n?
Ry D el et S e

7-0(1)

7. What is the negation of 3n € N, (P(n) A Q(n))?
Vn & N, (P(n) V Q(n))
Vn ¢ N, (P(n) A Q(n))
Vn € N, (~ P(n)V ~ Q(n))
Vn € N, (P(n) A Q(n))
Vn € N,~ (P(n) A Q(n))
None of the above

8. Let M be the following adjacency matrix for the following directed graph:

What is M * M?
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9. Which of the following defines when a program P is correct with respect to a specification §7
[Pl C [8]
[s1c (Pl

10. Let M be the following undirected graph:

Write the adjacency matrix representation.
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1. Assume the following graph denotes a relation R. ie.a = biff (a,b) € R.

R is reflexive. is symmetric. and is transitive
R is reflexive. is symmetric and is not transitive

R is reflexive. not symmetric. and is transitive

R is reflexive. is not symmetric, and is not transitive
R is not reflexive. is symmetric, and is transifive

R is not reflexive, is symmetric, and is not transitive
R is not reflexive, is not symmetric. and s transitive

R is not reflexive. is not symmetric. and is not transifive




