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This course introduces the concepts of computation theory through the study of formal languages and
automata. The topics covered include language generators such as grammars and regular expressions
and language recognizers such as the different types of automata. It also introduces some basic
compiler design principles, and it provides insights into algorithm analysis.
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An Introduction to Formal Languages and Automata by Peter Linz, 6" Ed., el Qi) il glae
Jones & Bartlett, 2016.
1. Languages and Machines: An Introduction to the Theory of Computer Bailuall alail) jilaa
Science by Thomas A. Sudkamp, 3" Ed., Pearson, 2005.
2. Introduction to the Theory of Computation by Michael Sipser, 3™ Ed.,
Cengage India, 2014.
3. Discrete Mathematics and Its Applications by Kenneth Rosen, 8" Ed.,
Mc Graw Hill, 2018.
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MK4, MK5 Ability to clgssﬁy languages, grammars, and automata according to the K1

Chomsky Hierarchy

MKA4 Relating each formal language to its corresponding grammar and automaton K2

MK4, MK5 | Understanding the Church-Turing Thesis K3
ilylgal)

MS1, MS4 Oe?’ISIi;ty to transform language generators into language recognizers and vice 51

MS1, MS4 | Ability to design various types of automata for recognizing strings S2

MS1, MS4 | Ability to use regular expressions and grammars as language generators S3

MS4 Ability to design a simple parser S4
Glas)

MC2 Understanding and analyzing mathematical and computation problems Cl

MC2 Relating computation and automata theories to algorithm analysis C2

MC3, MC4 | Applying computation and automata theory in compiler design C3
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Text: 1-6 Lecture & Discussion I\/Iathematl_cal Preliminaries and Notation (Sets, 1
Set Operations)
) . ) Mathematical Preliminaries and Notation
Text: 6-16 Lecture & Discussion (Functions, Relations, Graphs and Trees) 2
17 . . Basic Concepts of Formal Languages
Text: 17-20 Lecture & Discussion (Alphabet, String, String Operations) 3
Text: 17-20 Lecture & Discussion Basic Concepts of F_ormal Languages 4
(Languages, Operations on Languages)
Text: 26-28, . . T
37.51 Lecture & Discussion | Deterministic Finite Automata (DFA) 5
Text: 51-65 Lecture & Discussion | Nondeterministic Finite Automata (NFA) 6
Text: 73-79 Lecture & Discussion | Regular Expressions 7
Text: 79-91 Lecture & Discussion | Converting Regular Expressions into NFAs 8
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- Discussion Review + Midterm Exam 9
T%x3523?036 Lecture & Discussion | Grammars and the Chomsky Hierarchy 10
Text: 129-133 | Lecture & Discussion | Context-Free Grammars & Languages 11
Text: 133-151 | Lecture & Discussion Eiiﬁr\?;?gsr?r;isghtm%t Derivations & 12
Text: 180-202 | Lecture & Discussion | Pushdown Automata (PDA) 13
Text: 180-202 | Lecture & Discussion | PDA Parsers 14
Texztéf?29é§49, Lecture & Discussion | Turing Machines & Linear Bounded Automata 15
-—= - Final Exam 16
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Submitted Work Text: 1-16 Apply set operations 1
Submitted Work Text: 1-16 Recognize properties of relations 2
Submitted Work Text: 17-20 Apply string operations 3
Submitted Work Text: 17-20 Apply operations on languages 4
Submitted Work Text: 26-28, 37-51 Design a DFA 5
Submitted Work Text: 51-65 Design an NFA 6
Submitted Work Text: 73-79 mgjarggsu'ar expressions for given 7
Submitted Work Text: 79-91 Convert a regular expression into an NFA 8
Discussions - Midterm Exam Review 9
Submitted Work | Text: 20-26,305-307 | (I712 (006! houeges foautomatatiing | g
Submitted Work Text: 129-133 Convert a regular expression into a CFG 11
Submitted Work Text: 133-151 Parse (derive/recognize) a string of a CFL 12
Submitted Work Text: 180-202 Design a PDA to recognize a CFG 13
Submitted Work Text: 180-202 Design a PDA parser 14
Submitted Work | Text: 225-258, 362-367 | Relate TMs to algorithm complexity 15
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