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Turing Machine

Undecidable

, , » Recursively Enumerable Languages
Turing Machine

\ > Context Free Languages

> Regular Languages
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* FSA - Regular language
 PDA - CFG - Context Free language - Stack

e Turing Machine -2 recursively enumerable language
— Alan Turing (1936)
— Unrestricted Grammar
— Tape Tape Head
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— TM -> what can be computed

— Model for Computer

— Algorithm - TM can do its computation
— (Simulation)
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Turing Machine

FSM: The Input String

PDA: -> The Input String
-> A Stack

Terminals

TURING MACHINE:
« Tape head -

L

-> A Tape ala bl b |ala

Tape Alphabets: 2 ={01,abx2

The Blank . is a special symbol.
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Turing Machine

Initial Configuration: ”
a

Operations on the Tape:

-> Read /Scan symbol below the Tape Head
-> Update / Write a symbol below the Tape Head
-> Move the Tape Head one step LEFT

-> Move the Tape Head one step RIGHT




Turing Machine

The Control Portion

Tape Head

b| b

The Control Portion similar to FSM or PDA
The PROGRAM

It is deterministic




Turing Machine

A Turing Machine can be defined as a set of 7 tuples
Q. 2.7,3,q0,b,F)

Q — Non empty set of States

> — Non empty set of Symbols

M- Non empty set of Tape Symbols

8 — Transition function defined as

QxX—TxR/L)xQ

qo — Initial State

b — Blank Symbol

F — Set of Final states (Accept state & Reject State)

Thus, the Production rule of Turing Machine will be written as
8 (g0, @) — (quy.R)
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Turing Machine

Rules of Operation - 1

At each step of the computation:
-> Read the currect symbol
-> Update (i.e. write) the same cell
-> Move exactly one cell either LEFT or RIGHT

If we are at the left end of the tape, and trying to move LEFT, then do not move.

Stay at the left end
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2 Symbol to. Symbol to. (" Direction to Move
__Read Write & LEFT or RIGHT

——

If you dont want to update the cell, yit 1
JUST WRITE THE SAME SYMBOL O -




Turing Machine

Rules of Operation - 2

-> Control is with a sort of FSM
-> Initial State
-> Final States: (there are two final states)

1) The ACCEPT STATE
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-> Computation can either
1) HALT and ACCEPT
2) HALT and REJECT
3) LOOP ( the machine fails to HALT )
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Turing Machine - Examplel
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SR Applications

Applications

— Computer Networks
— Artificial Intelligence
— Machine Learning

Turing Machine was invented by
— Alan Turing Turing taring Nickel Turing

In one move the turing machine
— May change the state
— Move one tape position by Left or Right
— Write the Symbol on the cell

— All these
* Turing machine is more powerful than
— PDA -FSA -Both these
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