Mohammad Farshi
Department of Computer Science
Yazd University

1395-1



Martin D. Davis, Ron Sigal, Elaine J. Weyuker,
Computability, complexity, and languages:
fundamentals of theoretical computer science,
Second Edition. Academic Press, 1994.

W @ o

N)
Pl
Q

2/14



Other Useful books:

Other books:

@ John E. Hopcroft, Rajeev Motwani, and Jeffrey D.
Ullman, Introduction to Automata Theory,
Languages, and Computation, Third Edition
Pearson/Addison-Wesley, 2007.

@ Michael Sipser, Introduction to the Theory of
Computation, Third Edition Cengage Learning,
2013

@ Alfred V. Aho and Jeffrey D. Uliman, Foundations of
Computer Science, C Edition W. H. Freeman, 1995.
online available at
http://infolab.stanford.edu/%7Eullman/focs.html
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http://infolab.stanford.edu/%7Eullman/focs.html

@ Midterm exam: 7
@ Final exam: 8
@ Homework: 5

@ Important: For passing the course, one should get
at least 9 from midterm-+final exams.

Course Webpage:
http://cs.yazd.ac.ir/farshi/Teaching/TheoComp3951/TheoComp.html
5
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http://cs.yazd.ac.ir/farshi/Teaching/TheoComp3951/TheoComp.html

@ Basic Algorithms and Algorithm Analysis: O, ©
notations, sorting, searching.

@ Basic Mathematical logic and reasoning: Functions,
Proof by induction, Proof by contradiction, ... .
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Course Obijectives: @

@ Learning computational thinking Sl

@ Understanding the fundamental models of vazd Univ.
computation that underlie modern computer
hardware, software, and programming languages. CoLETEE

@ Discovering that there are problems no computer can M. Farshi
solve. Course Outline

@ Discovering that there are limits on how fast a o
computer can solve a problem. Frereastes

Introduction
@ Mastering the foundations of automata theory,

Proof by Induction

computability theory, and complexity theory.

@ Learning about applications of computer science
theory to algorithms, programming languages,
compilers, natural language translation, operating
systems, and software verification.



Introduction




The mathematical study of models of computation. |
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Mathematics we need:
@ Sets and n-tuples (union,intersection, product, ...)
@ Functions (domain, range, partial, total, onto, 1-1,...)
@ Alphabets, strings (words), language, ... .
@ Predecates: a total Boolean-valued function.
@ Mathematical logic: 3, V, ~.

@ Types of Proof: Construction, Induction,
Contradiction, ... .

Yazd Univ.

Computer Science
Theory

M. Farshi

Course Outline
Textbook

Grading
Prerequisties

Introduction
Proof by contradiction

Proof by Induction



Proof by contradiction: Example

Theorem: v/2 is not rational.
Proof (by contradiction:) Assume /2 is rational. Let

V2 =2 where m,n € N and GCD(m,n) = 1. Therefore:

m
V2 = —
n
m\ 2
2 = (3)
n
m? = 2n?
m? is even and so m is even.
(2k)? = 2n?
2k = n?
n? is even and so 7 is even.

Contradict with GCD(m,n) = 1.
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Proof by contradiction: Example

Theorem: If » € {a,b}* and ax = xa then r = a".
Proof (by contradiction:) Assume that b apears in z. Let
z = al¥lbu (consider the first place that b appears in z,
Since za = ax:
a®oua = aa®bu = ot py
bau = abu.

Contradiction, because a word can not start with both a
and b at the same time.
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