
Summer 2022

Theory of Computing (CSE 221)

Lecture - 1: Introduction
Course Teacher:
Md. Sadiqur Rahman
Lecturer
Department of Computer Science and Engineering
Daffodil International University



Topic Contents

❖ Introduction
❑ Automata

❖ Different Forms of Proof
❑ Inductive Proof
❑ If-And-Only-If Proof
❑ Proof by Contradiction

❖ The Central Concepts of Automata Theory



Introduction

■ Automata = abstract computing devices
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Introduction

■ Automata = abstract computing devices

■ The word automata comes from the Greek word 
αὐτόματος, which means "self-acting, self-willed, 
self-moving".

■ We will also look at Finite State Automata and 
Grammars and Regular Expressions.
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Finite Automata

Finite Automata are used as a model for:
■ Software for designing digital circuits
■ Lexical analyzer of a compiler
■ Searching for keywords in a file or on the web.
■ Software for verifying finite state systems, such as 

communication protocols.
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Examples
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Inductive Proofs
Prove a statement S(X) about a family of objects X 

(e.g. integers, trees) in two parts:

1. Basis: Prove for one or several small values of X 
directly.

2. Inductive Step: Assume S(Y) for Y “smaller 
than” X ; prove S(X) using that assumption.
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■ A complete binary tree with n leaves has 2n-1 nodes.
     Formally -  S(T): if T is a complete binary tree with n 

leaves, then T has 2n-1 nodes. 
     Induction is on the size = number of nodes of T.
    
 Basis: If T has 1 leaf, it is a one-node tree. 
         1 = 2 × 1 - 1. (Okay)
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Examples of Inductive Proof



Examples of Inductive Proof Cont.
■ Induction: Assume S(U) for trees with fewer nodes than T. In 

particular, assume for the subtrees of T.
   - T must be a root plus two subtrees U and V.
   -If U and V have u and v leaves respectively and T has t leaves, then u 

+ v = t.
   -By the inductive hypothesis, U and V have 2u-1 and 2v-1 nodes 

respectively.
      Then T has 1+(2u-1) +(2v-1) nodes.
                            = 2(u+v) –1
                            =2t-1, proving the inductive step.
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If-And-Only-If Proof
■ X if and only if Y:
 1. Prove the if-part: Assume Y 
                          and prove X.
 2. Prove the only-if part: Assume X
                                    and prove Y.
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NOTE:
■ The if and only-if parts are converses of each other.
■ One part, say “If X then Y” says nothing about whether 

Y is true when X is false.
■ An equivalent form to “if X then Y” is “if not Y then 

not X”; the latter is the CONTRAPOSITIVE of the 
former.
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Proof by Contradiction Problem
■ Prove by contradiction that       is an 

irrational number.
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Central Concepts
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Central Concepts : Language
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Central Concepts



Problems

Let LP be a language consisting of all binary strings 
whose value as a binary number is a prime.

Problems:

Does the string 11101 belong to LP?
Does the string 10100 belong to LP?
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Thank You


