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Dear Student 
 

1 INTRODUCTION 
 
Welcome to COS2601. This is a semester module presented by the School of Computing. 
 
You will find a basic discussion of this module in Unit 0 of the Learning Units on myUnisa. You can also 
get more information here on our e-tutors who are here to help you master the content of the module – 
please make use of them. 
 
Because this is a blended module (that is, it has some printed and some online material), you need to use 
myUnisa to study and complete the learning activities for this module. You need to visit the website on 
myUnisa for COS2601 frequently. The website for your module is COS2601-18-S1/S2. 
 
1.1 To get started 
 
Because some of the learning material is online, you need to go online to see your study materials and 
read what to do for the module. Go to the website here: https://my.unisa.ac.za and login with your student 
number and password. You will see COS2601-18-S1/S2 in the row of modules in the orange blocks across 
the top of the webpage. Check in the – more – tab if you cannot find it in the orange blocks. Click on the 
module you want to open. 
 
1.2 Blended module 
 
Please note that this module is offered in a blended format (which means that though all the material will 
be available online, some material will be printed and some will be available only online).  
 
All study material for this module will be available on myUnisa. It is thus very important that you register 
on myUnisa and access the module site on a regular basis. You must be registered on myUnisa to be able 
to access your learning material, submit your assignments, gain access to various learning resources, 
“chat” to your lecturer and fellow students about your studies and the challenges that you might encounter, 
and to participate in online discussion forums. Importantly, myUnisa contains the Learning Units tool from 
which you will only be able to access the study material for this module if you have registered and have 
access to myUnisa. 
 
It is also important that you regularly check your myLife email account as this is the way that the University 
will be contacting you, and the channel we use in this module when sending out important announcements 
concerning the module. Remember that it is possible to forward mail sent to your myLife account to another 
email address that you use more regularly. 
 
Please activate your myLife email address and obtain access to the myUnisa module site. 
 
1.3 Printed materials to support the blended module 
 
Because we want you to be successful in this online module, we also provide you with some of the study 
materials in printed format as well as in PDF format for downloading from the Additional Resources page. 
This will allow you to read the study materials, even if you are not online. 
 
In addition, you will receive this tutorial letter (TL101) and a printed copy of the study guide (which can 
also be found in the Learning Units). While the printed and PDF materials may appear slightly different 
from the online study materials, they are exactly the same. Note that some tutorial matter will not be printed 
(such as assignment solutions that are issued as tutorial letters 201, 202, and 203). Remember, the PDF 
support materials are a back-up to everything that is found online, on myUnisa. There are no extra things 
there. In other words, you should NOT wait for the printed support materials to arrive to start 
studying. 
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1.4 e-Tutors 
 
Once you have been registered for this module, you will be allocated to a group of students under the 
support of an e-tutor who will be your tutorial facilitator. We strongly encourage you to use your e-tutors – 
do the exercises that they post online, email them when you have problems, and discuss the module 
content on the e-tutor discussion forums. The point of the e-tutor is to help you, and it would be a pity if 
you were not to use this valuable resource. Of course, you can still contact the module lecturer if you need 
to. 
 
Wishing you success on your journey!   
 

2 PURPOSE AND OUTCOMES   
 
You will find the purpose of, and outcomes for, COS2601 in Unit 0 of the Learning Units on myUnisa. 
 

3 LECTURER(S) AND CONTACT DETAILS 
 
3.1 Lecturer(s) 
 
You are welcome to contact the COS2601 lecturer. The names and telephone numbers of the lecturers 
will be supplied in a COSALLF tutorial letter, and can also be found on the module site on myUnisa. You 
should also check the home page of the COS2601 site on myUnisa to see if there have been any changes 
to the lecturing staff for this module. 
 
For academic module related queries, you are welcome to phone or send an e-mail. You will find the 
lecturer’s email address on the home page of the module on myUnisa. Note that the lecturer may not be 
available at the time of the query. The response time for e-mails is generally fast – we try to respond within 
48 hours. 
 
3.2 Department  
 
Should you have difficulty in contacting your lecturers, you may phone the general number of the School 
of Computing at 011 670 9200. Your message will then be conveyed to the relevant lecturer. Remember 
to provide your student number together with the relevant module code. 
 
3.3 University 
 
Visit www.unisa.ac.za and follow the link Contact us to obtain information on how to communicate with the 
University. Information about Unisa’s regional centres is also listed here. Visit 
http://www.unisa.ac.za/contact/index.html and click on the link Student enquiries to obtain a list of contact 
details (including e-mails) of various departments in the University. 
 

4 RESOURCES 
 
4.1 Prescribed books 
 
You need the prescribed textbook:  
Cohen, Daniel I. A. Introduction to Computer Theory, 2nd edition. John Wiley & Sons, 1997.  
You may purchase the 2014 or 2016 custom editions. 
 
You will find more information in Unit 0 of the Learning Units on myUnisa or in the study guide. Here you 
will see which parts of the book we cover, which sections are excluded, as well as a list of errata. There is 
also information here about a recommended book you may want to take a look at. Also, there are 
instructions on how to search for additional online books via the Library. 
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4.2 Electronic resources 
 
The computer-aided instruction (CAI) tutorials named “Automata” and “Pumping lemmas” are provided on 
a CD that you should have received in your study package. There is more information on how to run it, 
download it (if necessary), and how to solve typical problems in Unit 0 of the Learning Units on myUnisa 
or in the study guide. 
 
4.3 Free computer and internet access 
 
Unisa has entered into partnerships with establishments (referred to as Telecentres) in various locations 
across South Africa to enable you (as a Unisa student) free access to computers and the Internet. This 
access enables you to conduct the following academic related activities: registration; online submission of 
assignments; engaging in e-tutoring activities and signature courses; etc. Please note that any other 
activity outside of these is for your own cost, for example, printing, photocopying, etc. For more information 
on the Telecentre nearest to you, please visit www.unisa.ac.za/telecentres.  
 

5 STUDY PLAN 
 

Suggested study programme for the first semester 2018 
 

Week Week starting 
Activity: Cover chapter / Do 
assignment or self-test 

Due dates semester 1 

1 29 January Chapters 1, 2  
2 5 February Chapters 3, 4  
3 12 February Self-test A       15 February (self-assessment)  

Assignment 1             19 February (compulsory multiple-choice 
solution) 

4 19 February Chapter 5  
5 26 February Chapter 6  
6 5 March Assignment 2       12 March (written solution) 
7 12 March Chapter 7 (50+ pages)  
8 19 March  
9 26 March Chapter 8  

Self-test B              1 April (self-assessment) 
10 2 April Chapter 9  
11 9 April Chapters 10, 11  
12 16 April Self-test C  20 April (self-assessment) 

Assignment 3             23 April (multiple-choice solution) 
13 23 April 

Revision 
 

14 30 April  
 7 May Exams begin  

 
Suggested study programme for the second semester 2018 

 

Week Week starting 
Activity: Cover chapter / Do 
assignment or self-test 

Due dates semester 2 

1 16 July Chapters 1, 2  
2 23 July Chapters 3, 4  
3 30 July Self-test A 2 August (self-assessment)  

Assignment 1           6 August (compulsory multiple-choice 
solution) 

4 6 August Chapter 5  
5 13 August Chapter 6  
6 20 August Assignment 2     27 August (written solution) 
7 27 August Chapter 7 (50+ pages)  
8 3 September  
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9 10 September Chapter 8  
Self-test B            16 September (self-assessment) 

10 17 September Chapter 9  
11 24 September Chapters 10, 11  
12 1 October Self-test C 2 October (self-assessment)  

Assignment 3 4 October (multiple-choice solution) 
13 8 October Revision  

 15 October Exams begin  
 
We provide two study programmes. You can follow the programme for the semester for which you are 
registered. The study program can serve as a guideline assisting you to work through the syllabus at a 
steady pace and should enable you to submit the assignments on time. 
 
Note: According to the study program provided, you need to complete the assignments in the week before 
the due dates. No extension can be given. Assignment 1 is compulsory to acquire examination admission 
and should be submitted by the due date. 
 

6 ASSIGNMENT TIPS 
 
6.1 Constructing a regular expression (read before attempting questions 3 and 4) 
 
Below are a few things to remember when asked to provide a regular expression that generates all the 
words in some language, say M. 
 
Remember that the required regular expression should generate ALL the words belonging to M and NO 
words that do not belong to M. A regular expression should be provided that can generate all and only the 
words belonging to M. 
 
How do we approach such a task? Important: Write down the smallest words belonging to M, then write 
down the longer words belonging to M, and then try to find a regular expression that can generate all these 
types of words. Make sure that you write down an example of all types of words belonging to M. 
  
Write down the properties of the words belonging to M, then you can ask:  
 Do the words belonging to M begin with and/or end on an a or a b? / How do words belonging to M 

begin or end? 
 What (is) are the smallest word(s) in M? 
 Are there repetitive factors in the words belonging to M? 
 Is the empty string a word in M?  
 Do words with only an odd or only an even number of letters belong to M? 
 Are certain strings excluded from words belonging to M? 
 
If there are possible repetitive factors in the words of M, the Kleene closure should play a role in the regular 
expression. When constructing a possible regular expression that can generate all the words in M, test 
whether it can generate all types of words you wrote down and make sure it cannot generate any words 
not belonging to M. Now think again, are you sure your regular expression can generate all the words in 
M? 
 
6.2 Building an FA (read before attempting questions 5, 6 and 7) 
 
Below are a few things to remember when asked to build an FA that accepts all words in some language, 
say M. Remember that the required FA should accept ALL the words belonging to M and NO words that 
do not belong to M.  
 
How do we approach such a task? First we have to get an idea of what the words in M look like. Important: 
Write down the smallest words belonging to M, then write down the longer words belonging to M. Make 
sure that you write down an example of all types of words in M. 
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Write down the properties of the words belonging to M, then you can ask:  
 Do the words belonging to M begin with and/or end on an a or a b? / How do words belonging to M 

begin or end? 
 What (is) are the smallest word(s) belonging to M? 
 Are there repetitive factors in the words of M? 
 Is Λ a word in M?  
 Do words with only an odd or only an even number of letters belong to M? 
 Are certain strings included / excluded from words belonging to M? 

  
We usually build an (incomplete) FA that accepts the smallest words in a language then, by including all 
the other necessary edges and states, we make sure that all possible words in the language are accepted 
by a possible FA. 
 
Look at your possible final FA then you can ask: 
 
 Does every state have as many outgoing edges as there are letters in the alphabet? 
 Does every edge have an arrow and a label? 
 Are the start state “-” and all possible final states “+” indicated clearly? 
 Are the smallest words in M accepted by the FA? 
 Does the FA accept all types of words in M? (Test whether the words you wrote down are accepted.) 
 Can accepted words begin and end as required by the definition of M? 
 Do accepted words include/exclude certain strings if required by the definition of M?  
 If there is a restriction such as “only odd words” in M then count the number of letters in possible 

accepted words (keep track of the number of letters that have been read at any stage). 
 Is a dead end (sink) state required? 
 
NB Test whether your FA accepts all types of words that you have written down. If you find that your 
FA does not accept all words in M or accepts words that are not in M, then identify how the FA can be 
changed by providing more states or changing the direction of edges or changing paths and so on. 
 

7 ASSESSMENT 
 
7.1 Assessment plan 
 
You can find more information about assignments and exams in Unit 0 of the Learning Units on myUnisa 
or in the study guide. There you can see how the final marks for the module are calculated, how to submit 
the assignments, and a note about plagiarism. 
 
Below is a summary of the formal assignment due dates for the semester. 
 

Semester Assignment Due date Unique assignment number 

1 1 19 February 2018 693257 

2 12 March 2018 689529 

3 23 April 2018 876630 

2 1 6 August 2018 814032 

2 27 August 2018 766015 

3 4 October 2018 713163 
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The table below provides a summary of the due dates for self-tests that should not be submitted. 
 

Self-test Due Date Semester 1 Due Date Semester 2 

A 15 February 2018  2 August 2018 

B 3 April 2018 16 September 2018 

C 20 April 2018 2 October 2018 

 
7.2 Assignments 
 

FIRST SEMESTER ASSIGNMENTS 

 
Semester 1: Assignment 1 

 
Material to be tested Cohen, Chapters 1 – 4 

Additional material Learning Units 1 – 4 

Submission procedure Mark-reading sheet or electronic submission via myUnisa 

Weight towards semester mark 20% 

 
Note: In all questions where some given languages are mentioned, they are defined over {a b} unless 

otherwise stated. 
 
Question 1 
Who created the subject of mathematical models for the description of languages in an attempt to answer 
questions such as: 
 What is language in general? 
 How could primitive humans have developed language? 
 How do people understand language? 
 How do children learn language? 
 How do people construct sentences from the ideas in their minds? 
 
1. David Hilbert 
2. Noam Chomsky 
3. Alan Turing 
4. Kurt Gödel 
 
Question 2 
Let S = {a b} and let T= {a b bb}. Which one of the following statements is true?  
 
1. S+ = S*  
2. S* = S**  
3. S   S* 
4. S* ≠ T* 
 
Question 3 
Which one of the following statements is true? 
 
1. If S = {a ab} and T = {a ba}, then S* = T** 
2. If S = { a} and T = {a}, then S*  T* 
3. If S = { a }, then S+ = {a} 
4. If S = {a}, then S** = { a aa aaa …} 
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Question 4 
Which one of the following is an example of a set S such that the language S* has the same number of 6-
letter words and 3-letter words? 
 
1. S = {a bb} 
2. S = {bab aba} 
3. S = {aa bbb} 
4. S = {aaa aaaaaa} 
 
Question 5 
Consider the language S* over the alphabet Σ = {a b} that is defined by the regular expression (bb)*(abba* 
+ aba)*. Which one of the following words is in the language? 
 
1. bbabbbb 
2. abbaabbaba 
3. ababbaaa 
4. bbbababba 
 
Question 6 
Which one of the following regular expressions can generate the word babb? 
 
1. b*a* 
2. (ba)* 
3. (bb)* + ba 
4. bab* 
 
Question 7 
Which one of the following regular expressions defines a language equivalent to the language defined by 
(a + b)*?  
 
1. (a + bb)* 
2. (aa*bb*)* 
3. (ab + ba + bb + aa)* 
4. (a*b*)* 
 
Question 8 
Consider the language ODDAB consisting of all words of odd length and containing the substring ab. 
Which one of the following is a suitable generator?  
 
1. a 
2. Λ 
3. bab 
4. aaaba 
 
Question 9 
Consider the language ODDSTRING consisting of all words of odd length over the alphabet Σ = {a  b}. 
Which one of the following is a suitable generator? 
 
1. Λ 
2. a 
3. bb 
4. aba 
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Question 10 
Which one of the following regular expression generates a language equivalent to the language generated 
by the regular expression  a(ba + a)*b? 
 
1. a(a + b)*b 
2. abaa*b 
3. aa*b(aa*b)*  
4. (aa + aba)*b 
 
Semester 1: Assignment 2 

 
Material to be tested Cohen, Chapters 3 – 6 

Additional material Learning Units 3 – 6 

Submission procedure Written solution in assignment cover or electronic submission via 
myUnisa 

Weight towards semester mark 60% 

 
Provide detailed solutions to all questions. It is possible that not all these questions will be marked. We 
will decide in advance which of them (or all) to mark and you will not be informed in advance about the 
decision. 
 
Note: In all questions where some given languages are mentioned, they are defined over {a b} unless 

otherwise stated. 
 
Question 1 
A recursive definition for the language EVENnotAAA over the alphabet  = {a b} must be compiled where 
EVENnotAAA consists of all words of even length and not containing the substring aaa. 
 
Give (i) an appropriate universal set, 
 (ii) the generator(s) of EVENnotAAA, and 
 (iii) an appropriate function on the universal set, and then 

(iv) use these concepts to write down a recursive definition of the language EVENnotAAA. 
 
Question 2 
This question has three parts and tests mathematical induction. 
(i) Give a recursive definition of the set P of all positive integers greater than 0, 
(ii) formulate the applicable induction principle and then 
(iii) apply the induction principle to prove that, for all integers n  N. 

 

 
 
Note that this may also be written as 

 
 
Question 3 
Construct a regular expression that defines the language L containing all words beginning with exactly 
double a or exactly double b. That is, L contains all words that start with only 2 a’s or b’s. Words in L are 
at least of length 2 and words such as aa, bb, bbababa and aabaabbabbbabb do belong to L; words such 
as a, b, babababa, bbbababa and aaaabbabbbabb do not belong to L.  
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Question 4 
Give a possible regular expression that generates the language L consisting of all words in which all words 

 either contain no a’s at all, or 
 when there are a’s, they occur in clumps of three or more a’s, and 
 when there are a’s, there are an even number of such clumps of a’s. 

For instance, words such as b, bbbbbaaaabaaaaabbba and aaabbbaaaaaabaaabaaab are words in this 
language, and words such as aaaa and aaabaa are not words in the language. 
 
Question 5 
Build an FA that accepts the language L of all words that contain the substring aa and have an odd number 
of letters. Remember that an FA has an a- and a b-edge for every state. 
 
Question 6  
Build an FA that accepts only those words that begin and end with the same double letter. Thus words to 
be accepted should either: 

 begin and end with the aa-substring  OR 
 begin and end with the bb-substring. 

Note that the length of the shortest word(s) to be accepted is 4. 
 
Question 7 
Build a TG that accepts the language of all strings that contain the baa substring and that end in the bb 
substring. Use as few states as possible. 
 
Semester 1: Assignment 3 

 
Material to be tested Cohen, Chapters 7 – 11 

Additional material Learning Units 7 – 11 

Submission procedure Mark-reading sheet or electronic submission via myUnisa 

Weight towards semester mark 20% 

 
Note: In all questions where some given languages are mentioned, they are defined over {a b} unless 

otherwise stated. 
 
Question 1         
Kleene’s theorem can be used to turn a transition graph (TG) into a regular expression. Which one of the 
following regular expressions would generate a language that would be equivalent to the language 
described by the following TG? 

 
1. a*b(a + bb*aa)*(b + aaa*b)*a  
2. a*b(abb*aa)*bb*a   
3. a* + b + (a + bb*aa)* + b + (b + aaa*b)* + a 
4. a*b(a + bb*aa)*bb*a 
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Question 2 
Given FA1 (with regular expression r1) and FA2 (with regular expression r2), a transition table is being put 
together to build an FA for r1 + r2.  

 
New state Read an a Read an b 

## z2 z3 
   

 
Given the partial transition table above, which one of the following would be entered into the cell indicated 
by ## (the first cell in the second row)? 
 
1. -z1 = x1  
2. -z1 = x1 or y1 
3. ±z1 = x1 or y1 
4. ±z1 = x1 
 
Question 3 
Given the Mealy machine below, which one of the following represents the output that would be printed if 
the machine were fed the input string baabb? 

 
1. 010011 
2. 10011 
3. 110011 
4. None of the above 
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Question 4 
Which one of the following is a Mealy machine that recognises the sequence 0110? When such a 
sequence is recognised anywhere in an input string, the output should be 0001; that is, output 0 until the 
sequence 0110 is discovered, when a 1 should be output. Also, 0110110 contains two 1001 sequences, 
even though there is some overlap. 
 
1. 

 
 

2. 

 
 

3. 

 

4. 

 
 
Question 5 
Which one of the following statements about regular languages is true? 
 
1. If L is a regular language, then L is also a regular language. 
2. If L1 and L2 are regular languages, then L2L1 is not necessarily a regular language. 
3. If L1 and L2 are regular languages, then L1 ∩ L2 is not necessarily a regular language. 
4. L1 ∩ L2 = L1 U L2 
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Question 6 
Given the FA (representing the language L) below, which one of the following is the FA that represents 
the language L? 
 

 
 
1. 

2. 

3. 

4. 
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Question 7 
When using the pumping lemma with length to prove that the language L = {a2bnab, n>0} is nonregular, 
the following approach is taken.  
Assume L is regular. 
Then there exists an FA with k states which accepts L. 
We choose any word w which is a word in L. 
 
Which one of the following would be an appropriate word w? 
1. a2b2ab 
2. a2bmab for m>0 
3. a2bkakbk 
4. a2bkab  
 
Question 8 
Consider the following statements.  
 
1. There exists an FA that accepts the nonregular language {anbn+1 where n  1}. 
2. The nonregular language {anbn where n  0} can be written as the regular expression a*b*. 
3. The language accepted by an FA can be a nonregular language. 
4. The reductio ad absurdum approach can be used to prove that a language is not regular. 
 
Which one of the following correctly identifies true statements about nonregular languages? 
1. All the statements are true. 
2. Only D is true. 
3. Only A, B, and C are true. 
4. None of the statements is true. 
 
Question 9 
Use the blue paint procedure to determine whether the following FA accepts any words. 

 
Which one of the following represents the correct final step in the procedure with the correct conclusion? 
 
1. 

 
From this we can determine that the machine accepts some words. 
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2. 

 
From this we can determine that the machine accepts some words. 
 

3. 

 
From this we can determine that the machine accepts some words. 
 

4. 

 
From this we can determine that the machine accepts some words. 

 
Question 10 
Consider the following FA. 

 
Which one of the following would be the correct decision procedure to determine whether this FA accepts 
a finite or an infinite language? 
 
1. Consider the word w = aaaaaaa which is accepted by the FA. 
 Now 6 ≤ length(aaaaaaa) < 12 
 Thus the language accepted is infinite. 
 
2. Consider the word w = aaaaaa which is accepted by the FA. 
 Now 6 ≤ length(aaaaaa) < 12 
 Thus the language accepted is infinite. 
 
3. Consider the word w = bbbbbb which is accepted by the FA. 
 Now 6 ≤ length(bbbbbb) < 12 
 Thus the language accepted is finite. 
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4. Consider the word w = ab which is accepted by the FA. 
 Now 0 ≤ length(ab) < 6 
 Thus the language accepted is finite. 
 

SECOND SEMESTER ASSIGNMENTS 

 
Semester 2: Assignment 1 

 
Material to be tested Cohen, Chapters 1 – 4 

Additional material Learning Units 1 – 4 

Submission procedure Mark-reading sheet or electronic submission via myUnisa 

Weight towards semester mark 20% 

 
Note: In all questions where some given languages are mentioned, they are defined over {a b} unless 

otherwise stated. 
 
Question 1 
Which one of the following persons did not try to determine which mathematical statements have proofs? 
 
1. Alonzo Church 
2. Kurt Gödel 
3. Alan Turing 
4. Stephen Kleene  
 
Question 2 
Consider S = {ab ba}. Which is the shortest, listed word not belonging to S*?  
 
1.  
2. bab 
3. bb 
4. a  
 
Question 3 
Consider the language S*, where S = {ab bba a}. Which one of the following words is not in S*? 
 
1. ab 
2. abaaab 
3. abbbba  
4. bbaaaaa 
 
Question 4 
Which one of the following is an example of a set S such that the language S* has more 6-letter words 
than 5-letter words? 
 
1. S = {babbb aabbbb} 
2. S = {aaa bb} 
3. S = {babab} 
4. S = {a b} 
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Question 5 
Let S = {aaa bbb}. Which one of the following statements is not true? 
 
1. Λ  S* 
2. S* contains all possible strings of a’s and b’s that have a length divisible by 3 
3. aaabbbbbb  S* 
4.  bbbaaa  S* 
 
Question 6 
Which one of the following words cannot be generated by the regular expression (a + b)*c*? (Note that 
Σ = {a b c}.) 
 
1. acab 
2. Λ 
3. abac  
4. cccc 
 
Question 7 
Which one of the following regular expressions define(s) the language over the alphabet  = {a b} of all 
strings with an odd number of b’s. 
 
A. b(a*ba*b)* 
B. a*ba*(ba*ba*)* 
C. (a + ba*b)*ba* 
D. a*b(a*ba*b)*a* 
 
Select the correct option below. 
 
1. Only A 
2. Only B, C, and D 
3. Only B and C 
4. Only A and C  
 
Question 8 
Which one of the following regular expressions generates a language that is equivalent to the language 
generated by (a + b)*a(a + b)*b(a + b)*? 
 
1.  (a + b)*     
2.  (a*b*)b 
3.  (a + b)*(ab + ba)(a + b)* 
4.  (a + b)*ab(a + b)*  
 
Question 9 
Consider the language EVENnoBAB over the alphabet  = {a b} consisting of all words of even length that 
do not contain the substring bab. Which one of the following is a suitable generator? 
 
1. abba 
2. aabb 
3. aaaa 
4.  
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Question 10 
Consider the language NOTABandODD over {a b} consisting of all words of odd length that do not contain 
the substring ab. Which one of the following is a suitable generator? 
 
1. b 
1. ba 
1. bbb 
1. aba 
 
Semester 2: Assignment 2 

 
Material to be tested Cohen, Chapters 3 – 6 

Additional material Learning Units 3 – 6 

Submission procedure Written solution in assignment cover or electronic submission via 
myUnisa 

Weight towards semester mark 60% 

 
Provide detailed solutions to all questions. It is possible that not all these questions will be marked. We 
will decide in advance which of them (or all) to mark and you will not be informed in advance about the 
decision. 
 
Note: In all questions where some given languages are mentioned, they are defined over {a b} unless 

otherwise stated. 
 
Question 1 
A recursive definition for the language EVENandAB over the alphabet  = {a b} must be compiled where 
ODDandAA consists of all words of odd length and containing the substring ab. 
 
Give (i) an appropriate universal set, 
 (ii) the generator(s) of EVENandAB, and 
 (iii) an appropriate function on the universal set, and then 

(iv) use these concepts to write down a recursive definition of the language EVENandAB. 
 
Question 2 
This question has three parts and tests mathematical induction. 
(i) Give a recursive definition of the set P of all positive integers greater than 0, 
(ii) formulate the applicable induction principle and then 
(iii) apply the induction principle to prove that, for all integers n  N. 
 

 
 
Note that this may also be written as 

 
 
Question 3 
Construct a regular expression that defines the language L containing all words where the bb-substring 
occurs at most once. Examples of words in L are b, aa, ab, bbababa and aabaabbabbbabb do belong to 
L. Words that are not in L are babbabbaba, bbbababa and abbbbabbbabb.  
 
Question 4 
Construct a regular expression that defines the language L containing all words with at least one aab-
substring or all words with at least one ba-substring. 



COS2601/101/3/2018 
 

20 

Question 5 
Build an FA that accepts the language consisting of only those words of even length that end in ab. 
Remember that an FA has an a- and a b-edge for every state. 
 
Question 6 
Build an FA that accepts the language L consisting of all words of which the length is divisible by four. 
 
Question 7 
Build a TG that accepts the language consisting of all words of which the second character is equal to the 
last character. Thus words to be accepted include aaa, abb, bbababaaab. Note that the shortest words to 
be accepted should have length three. 
 
Semester 2: Assignment 3 

 
Material to be tested Cohen, Chapters 7 – 11 

Additional material Learning Units 7 – 11 

Submission procedure Mark-reading sheet or electronic submission via myUnisa 

Weight towards semester mark 20% 

 
Note: In all questions where some given languages are mentioned, they are defined over {a b} unless 

otherwise stated. 
 
Question 1 
Kleene's theorem should be used to find a regular expression that generates the language accepted by 
the following TG (Transition Graph): 

 
In the process, states are eliminated until only the start and final states are left with an edge connecting 
them and with a label that represents the required regular expression. Which one of the following is the 
result of eliminating state q3? 
1. 
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2. 

3. 

4. 

 
Question 2 
Consider the following FA with the regular expression r: 

 
By applying Kleene’s theorem, an FA must be built for the regular expression r*. In the process, a transition 
table is compiled. Which one of the following represents the correct transition table? 
 
1. New state Read an a Read an b 

±z1 = x1 +x2 = z2 x3 = z3 
+z2 = +x2 +x2 = z2 x3 = z3 
  z3 = x3 +x2 = z2 x3 = z3 
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2. New state Read an a Read an b 
–z1 = x1 x1 or +x2 = z3 x3 = z4 
  z2 = x1 x1 or +x2 = z3 x3 = z4 
+z3 = x1 or +x2 x1 or +x2 = z3 x3 = z4 
  z4 = x3 x1 or +x2 = z3 x3 = z4 

 

  
3. New state Read an a Read an b 

  z1 = x1 +x2 = z2 x3 = z3 
+z2 = +x2 +x2 = z2 x3 = z3 
  z3 = x3 +x2 = z2 x3 = z3 

 

  
4. New state Read an a Read an b 

±z1 = x1 x1 or +x2 = z3 x3 = z4 
  z2 = x1 x1 or +x2 = z3 x3 = z4 
+z3 = x1 or +x2 x1 or +x2 = z3 x3 = z4 
  z4 = x3 x1 or +x2 = z3 x3 = z4 

 

 
Question 3 
Consider the following Moore machine:  

 
 
What is the output if the input string is abbbabbab? 
 
1. 100011011 
2. 1100010010 
3. 1100011011 
4. 100010010 
 
Question 4 
The following Mealy machine must be converted to a Moore machine. 
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Which one of the following machines represents the required Moore machine? 
 
1. 

2. 

3. 

4. 
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Question 5 
Consider the following statements? 
A. A regular language is one that can be defined by a regular expression. 
B. All languages are regular. 
C. Regular languages are closed under complementation. 
D. All languages can be accepted by a finite automaton. 
 
Which one of the following correctly indicates which statements above are correct? 
1. All the statements are true. 
2. Only statements A and C are true. 
3. Only statements A, B, and C are true. 
4. Only statements B and D are true. 
 
Question 6 
The following FAs are provided for given regular expressions. 
FA1 for ab(a + b)* 

 
and 
FA2 for (a + b)*aa(a + b)* 

 
 
Which one of the following FAs represents FA1 ∩ FA2? 
 
1. 
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2. 

3. 

4. 

 
Question 7 
Which one of the following statements regarding regular and non-regular languages is true? 
1. If a regular language, L, is extended by adding a finite number of words, the result is a regular 

language. 

2. {anbn, n ∈ ℤ } = a*b* 

3. If L is a regular language, and M is a non-regular language, then the union language, L + M, is always 
non-regular. 

4. A non-regular language may be accepted by a transition graph. 
 
Question 8  
The following question is given: Use the Pumping Lemma with length to prove that the following language 
is non-regular: 
 L = {ab2anbn+1, where n  {1, 2, 3, ...}}. 
The solution to this question is partly given as follows: 
Assume L = {ab2anbn+1, where n  {1, 2, 3, ...}} is regular. 
Then there exists an FA with, say, k states, that accepts L. 
Let w = ab2akbk+1 be a word in L. 
According to the pumping lemma with length, w may be written as 
 w = xyz such that  
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 length(x) + length(y) ≤ k AND length(y) > 0 
 
How many possible choices for y are there to check? 
1. 6 
2. 5 
3. 4 
4. 3 
 
Question 9 
Refer to theorem 20, page 216 of Cohen. By applying the decision procedure described in the theorem 
proof to the following FA, what should the conclusion be? 

 
 
1. Words with the following length 

4 ≤  length of string < 8 
will be accepted. 
Thus the language is finite. 

 
2. Words with the following length 

4 ≤  length of string < 8 
will be accepted. 
Thus the language is infinite. 
 

3. Words with the following length 
4 ≤  length of string < 8 
will not be accepted. 
Thus the language is finite. 

 
4. Words with the following length 

4 ≤  length of string < 8 
will not be accepted. 

 Thus the language is infinite. 
 
Question 10 
Which one of the following statements correctly determines whether two languages are the same? 
 
1. (L1 ∩ L2) + (L1' ∩ L2') accepts no words, so L1 and L2 are equivalent 
2. (L1 ∩ L2) + (L1' ∩ L2') accepts some words, so L1 and L2 are equivalent 
3. (L1 ∩ L2') + (L1' ∩ L2) accepts no words, so L1 and L2 are equivalent 
4. (L1 ∩ L2') + (L1' ∩ L2) accepts some words, so L1 and L2 are equivalent 
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8 IN CLOSING 
 
We trust that this tutorial letter covers all the basic information that you need to know about completing the 
COS2601 module. Should you have any further administrative queries, please contact the relevant Unisa 
department; if your query is of an academic nature relating to the content of the module, please contact 
the relevant lecturer. 
 
Wishing you well in your studies this semester. 
 

© 
UNISA 2018 

 
 
 
 


