Final  Exam - CS 228 - Discrete Mathematics II

Fall 2005 - Professor Adams

Name _________________________

This is a very long exam.  Do not waste time on pages you are having difficulty with.

Do the pages you know first.   You should have 13 pages including this cover sheet although the pages may not appear in the order below.

	Page Categories
	Maximum Possible
	Estimated
	Actual Earned

	Partial Ordering 
	15
	
	

	Chromatic Number 
	10
	
	

	Grammar 
	15
	
	

	Proofs 
	10
	
	

	Huffman Code
	15
	
	

	Euler and Hamilton Circuits and Paths
	14
	
	

	Combinational Circuits
	10
	
	

	Number representation
	26
	
	

	Propositional and Predicate Logic
	15
	
	

	Sequential Circuits
	15
	
	

	Trees
	15
	
	

	Adjacency Matrices and Relations
	16
	
	

	Total
	176
	
	


After you have finished the exam, go back over your paper and estimate the number of points out of 176 you have earned on this exam.  You do not have to add up your points, it is sufficient to indicate the points per page in the empty column.
Note: There is no penalty for estimating incorrectly or for not estimating.  

If your actual score is within 10 points of your earned score, you will earn a 3 point bonus on the scaled score.  

If your actual score is within 5 points of your earned score, you will earn a 5 point bonus on the scaled score.  

I have observed the provisions of the honor code in completing this exam.

_______________________

Signature

Name ___________________ Possible Points this page 15   Earned Points this Page __

Tree Traversals and Expressions

1,  Show the following traversals of the tree below:      (2 points each)


Preorder:


InOrder:


PostOrder:


[image: image1.png]



2.  Write the expression tree for   
a + (b * c - d)  

(5 points)

3.  Write the expression you drew the tree for in


(2 points each)


prefix notation:


postix notation:

Name ___________________ Possible Points this page 10   Earned Points this Page __

Chromatic Number Problem

Gersting – page 370 # 76

Five political lobbyists are visiting seven members of Congress (labeled A through G) on the same day.  The members of Congress the five lobbyists must see are  Gersting p. 370 #76
1. A,B,D

2. B,C,F

3. A,B,D,G

4. E,G

5. D,E,F

Each member of Congress will be available to meet with lobbyists for one hour.  What is the minimum number of time slots that must be used to set up the one hour meetings so that no lobbyist has a conflict?  (5 points)

Show the graph that you used to obtain your answer.  (5 points)

Name ___________________ Possible Points this page 10   Earned Points this Page __

Combinational Circuit and Karnaugh Map

Find the sum-of-products expansion (i.e canonical sum-of-products from) of the Boolean function f(x,y,z) that is 1 if and only if exactly two of the three variables have value 1. (5 points)   Rosen 10/33
Use a Karnaugh map to minimize the sum-of-products expression  xyz + xy'z + xy'z' + x'y'z.   (5 points)

Rosen 10/69

Name ___________________ Possible Points this page 14   Earned Points this Page __

Euler and Hamilton Circuits and Paths

1. An Euler circuit is a circuit that contains every edge of a graph exactly once.   Under what circumstances does a connected multigraph have an Euler circuit?

2. An Euler path is a path that  contains every edge of a graph exactly once.   Under what circumstances does a connected multigraph have an Euler path?

3.  A Hamilton circuit is a circuit that contains every vertex of a graph exactly once.

4.  A Hamilton path is a path that contains every vertex of a graph exactly once..  

1.  What is the difference between a path and a circuit in an undirected graph?  (2 points)

Gersting 6.2/2,15

2. Does the connected multigraph below have an Euler circuit? ____  If it does,  tell what it is

3. Does the connected multigraph below have an Euler path? ____  If it does,  tell what it is 

4.  Does the connected multigraph below have a Hamilton  circuit? ____  If it does,  tell what it is. 
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5. Does the connected multigraph below have an Euler circuit? ____  If it does,  tell what it is

6. Does the connected multigraph below have an Euler path? ____  If it does,  tell what it is 

7.  Does the connected multigraph below have a Hamilton  circuit? ____  If it does,  tell 

what it is. 
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Name ___________________ Possible Points this page 15   Earned Points this Page __

Grammar

G =  { V, VT, S, P)   where  V =  { 0,1,A,B,S},   VT   =  { 0,1),   S is the start symbol, and P consists of


S →  0A

   
S →  1A


A → 1BB

B →   01

            B  →   11

Given the grammar above,  generate 5 distinct sentences in the grammar.  Show the tree you used to generate each.  (10 points)

Describe in English the language of the grammar above.    (5 points)

Name ___________________ Possible Points this page 15   Earned Points this Page __

Huffman Coding Question

A large body of text is going to be stored in a computer with limited storage capability.  A frequency analysis of the text is done and it is determined that using equal length codes for all of the 65 occurring characters will take up too much room.  One of the programmers says that there is a method called Huffman Coding which assigns variable length codes to each character according to the frequency of occurrence of the character in the data.  Using this method, frequently occurring characters are assigned shorter codes and infrequently occurring characters get longer codes.   The programmer illustrates the process using the sample set of characters and frequencies below them.  Your job is to show that you know how to use this method by drawing the tree which determines the codes (8 points) and then by showing the codes for each letter .   (7 points)

	D
	E
	L
	P
	Q
	T
	V

	285
	912
	317
	170
	8
	685
	70


	D
	E
	L
	P
	Q
	T
	V
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Proofs

1.  Prove that the product of any three consecutive integers is divisible by 6.  (Note that this is not a mathematical induction proof  rather it is an exercise in reasoning so talk/write your way through it.)   (5 pointsRosen p 223 #1

)

2.  Use mathematical induction to prove that the following is true for any positive integer n.  (5 points)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Rosen p. 97 example 14



1 + 3 + 5 + … + (2n -1) = n2

Name ___________________ Possible Points this page 26   Earned Points this Page __

Number Representation

1.  Complete the table below by writing  the following base 10 numbers in ones complement, twos complement and sign magnitude notation  using 8 bits.    (6 points)

	base 10
	sign magnitude
	ones complement
	twos complement

	113
	
	
	

	-74
	
	
	


2.  Complete the table below by filling in the missing numbers in the indicated bases (6 points)

	Base 2
	Base 8
	Base 16

	11101101001
	
	

	
	22.75
	

	
	
	1.E4


3. Given the binary mantissa below where the binary point is assumed to be at the left of the mantissa, complete the table below it.  You may leave your base 10 values as a sum of integers and fractions (i.e. you don't have to carry out the calculations)  (8 points)

	11010101


	mantissa multiplied by
	modified mantissa is
	base 10 value is

	24
	
	

	82
	
	

	163
	
	

	2 -1
	
	


4. Add the pair of binary numbers shown below in twos complement form and complete the table (6 points)

	
	circle answer
	indicate  base 10 value of sum

	01001001

01100001

                     ← SUM
	overflow 

no overflow
	

	01100101

11011101

                     ← SUM
	overflow 

no overflow
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Partial Ordering and Topological Sort

Your company has developed a program for use on a small parallel processing machine.  According to the technical documentation, the program executes processes P1, P2. and P3 in parallel;  these processes all need results from process P4, so they must wait for process P4 to complete execution before they begin.  Processes P7 and P10 execute in parallel but P7 must wait for P1 and P2 to finish before it can begin and P10 must wait for P2 and P3 to finish before it can begin.  Process P4 requires results from P5 and P6 before it can begin execution.  P5 and P6 execute in parallel.  Processes P8 and P11 execute in parallel but P8 must wait for process P7 to complete, and process P11 must wait for P10 to complete.  Process P9 must wait for results from P8 and P11.  You have been assigned to convert the software for use on a single processor machine. Gersting p. 278  #11
The description above represents a partial ordering on the set of processes P1 through P11.  

1.  What are the properties of a binary relation on a set if the relation is a partial ordering?  (3 points)

2 .  Draw the diagram which represents the partial ordering described above.  (6 points)

3.   You realize that you can convert the software for use on a single processor if you perform a topological sort because that will determine an order in which the processes can be executed sequentially.    Find a topological sort on the partially ordered set in your diagram.  (6 points)
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Propositional Logic  and Predicate Logic

Using prepositional logic, prove that the following argument is valid.   Use the statement letters shown following the problem statement.   


(9 points)

Gersting p 32 #44

If Joan took the jewelry  or Mrs. Krasov lied, then a crime was committed.  Mr. Krasov was not in town.  If a crime was committed, then Mr. Krasov was in town.  Therefore Joan did not take the jewelry.   J, L, C, T   

Justify each step in the following proof sequence of    

(6 points)Gersting p. 57 - #7

 (∃x)P(x)∧ (∀x)(P(x) → Q(x)) → (∃x)Q(x)

1. (∃x)P(x)

2, (∀x)(P(x) → Q(x))

3.  P(a)

4.  P(a) → Q(a)

5.  Q(a)

6.  (∃x)Q(x)
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Sequential Circuit, State Diagrams and Flip-Flops

Draw the state diagram or state table for a finite-state machine that models a vending machine accepting only quarters that gives a container of orange juice when 50 cents has been deposited, followed by a button being pushed.  (The possible inputs are quarters and the button, and the possible output are nothing, orange juice, and a quarter.  The machine returns any extra quarters).  Rosen Chapter 11/3  page 401
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Adjacency matrix and adjacency relation

1.  Show the  adjacency matrix and adjacency relation for the graph below  (4 points each)
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2.  Copy the  graph from Question 1 below and add any edges necessary to make the binary relation represented by the graph reflexive.   (3 points)

3.  Copy the graph from Question 2  below and add any edges necessary to make the binary relation represented by the graph symmetric.  (3 points)

4.  Does  the graph you drew in Question 3  represent an equivalence relation? _____  Why or why not?  (2 points)

_1196075594

_1196075868

_1196024936

