
Midterm 1 Mon Feb 23 7pm 9pm

see website for details
Conflict Midterm 1 Tue Feb 24
No GPS on HW next week

Lab 5 Wed more language transformations

3 Practice Exams on webs it

The Feb 19 Practice 1

Fri Feb 20 Practice 2

Sat Feb 21 Practice 3 AWparty

Prairie learn practice
Today not on exam



qq.si manYEIttaRegular
Branching

Repetitions
Recursion Context free Recursive NFA

Pushdown

Étomata

Memory Arbitrary
computation



Arbitrary Computation
RISC I SA

Python
Persistant individual with unending
paper and coffee Tireless

Mathematician

Turing's model now Turing
machine



Motivation

Entscheidangsproblem decision
problem

is there an algorithm to decide
if a given proposition is true
or false

Godel
Church NO
Turing

But needed a model first



Turing machine

finite set of states
infinite tape for memory

initially input
head is written on

the leftmost
cells of the

tape
each step
read at head
write at the head
mov on st p



p p p
change states

Formalism A Turing machine has
An arbitrary finite ta

palphabet
blandymbol er

a nonempty subset Σ f

the Italphabet
finite set of States Q

three special states
start accept traject EQ



at xr

Q rx 1,43
At all times the machine is in a

configuration q x i EQ
state string p x

head position IN non neg

Given input WEEP f leftmost
int

start at start W O cell's position



If at p xay i with 1 1 i

J p a q b 1 go to
read
for cells

configuration q by i 1 you've
never

Machine accepts w if it reaches written
stata accept after a finite to or wio

transitions
reject w if it gets to reject state

It diverges or Langs is neither
occurs position never goes negative



Turing machine M

accepts or recognizes language

LEEP
if it accepts Mtlythose WEL

and nothing else

phenliseg.ie fE
izable

or cursivelyenumerable
M decides L if it accepts L and

rejects all w L
Then L is decidable or computable



TersI
Ex 0 0 n 1

see notes



Extensions do not help
non determinism
choices for how to transition

if any sequence leads to accept

then accept w

simulate all choices in paralle
with a deterministic machine

doubly negative tape
multiple tape or multiple heads

on one tape



any finite computation
loops
function calls

can read a description of

another machine M as a string CM's

simulate that M

Universal Turing machine


