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Capabilities Languages Machine

Sequencing Regular DFA/NFA

Branching
Repetition

-

Rocassion Context-free Recursive NFA

-
Pushdown automation

Memory Decidable/ "Arbitrary computation"-

Recursive Python
RIS(

Furingmachine



Motivation : Entscheidungsproblem "decision
problem"

Godel
,
Church
, Turing :0 !

&urch-Turing thesis
: 1-calculus and Tuning

- machines

can execute day "calculation
by finite mean ,

"



Turing machine :

read/write finite-state
hind of maching4 Cells
V Jus
1111111
transition Gased semi-infinite

on current state and tape
what is written on head's sell

write now symbol at head's coll
, change stati,

and move one cell
continue until you get to left or right

accept on reject state



Formally...

Arbitrary Sinito T with

IT1 :2:alphabet
↑ blank symbol P T

5W3)" input alphabet
Finito Q : the states
-

Three distinct special states
start

, accept, rejecte Q
Transition function

6. (Q) Eacrept, rejects) XT -



& x T X( + ) + 13position of
F load

D

At all timps , configuration (g , x, i)QX ↑ XIN
xy

internal tape has
state of X followed by

infinite blanks

Given input we 20 start at (start, w, 0).

If in configuration (p
,
Xa y , i) With 1x = i

Iso with symbol is a) and G(p
,
a) = (g, 6, 1),

move to configuration (g , * by, i = 1).



Maching=eptsw if laster a finity sequence
of transitions)

it reaches (accept, ).

Ijects o if it reaches (reject
,
"

Machine could rashposition goes

negative)
-or

he never
itwig get. to accept or reject state,
looping forever .



Mognizesorcoptslanguaga
If such a machine exists, (is
-

>nizamicomputabl
,a

Mdecides (if it accepts all +L and

rejects all w AL .

L isdecidable , mputable or recursive
-

if some machine decides L.
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myinfiniteit : = +x(v()
#QQ is a
-

↑
so machine knows to swap Getween his

lo states

Multiple tapes can60 simulated.

Useful to define how much space is needed

Non-determinism ...



Can model : loops
S

function calls
,

arrays,

Python code given as input ...

Can simulate other Turing machines
given with a suitable encoding.

Universal turing machine
?

-


