
Turing Machines
Does non determinism add computational power to the TM model
I e can you always come up with a deterministicequivalent
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will enumerate strings over 0,1 in shortlex order
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For each such string will use the bits as cointosses deciding

whether to go L o or R i as it simulates traversing
a computational path in s computation tree

I e uses BFS to explore s computation tree looking

for

If it exists in the tree at all it exists a finite distance

down the tree and so will eventually find it

and will halt and accept



If is not in the tree and the tree is infinite

will not halt on inputW

But then what was s behaviour on W
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One TM can take a TM description TM and marks

an input string W on its input tape and simulate

the computation of M on W
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if tape 2 contains ga ACCEPT

2 Otherwise scan L on Tape 3 until it

finds the right transition for M
to make

and update Tape 1 2 accordingly

and go to step 1
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Notation M Lw ACCEPT if M accepts W

REJECT if M rejects w

loop if M coops on W If
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can simulate a real computer

Proof Assume that our real computer is a random

access stored program computer Von Neumann architecture

We simulate it with a TM

if the computer takes n steps to perform some

operation TM takes no steps
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Our TM also needs to be able to do the things an assembly language
can do Add Subtract or AND ALU stuff

Load Store etc memory access
stuff

We can devise a TM to do these things
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Church Turing Thesis

an algorithm
a TM that

to compute something iffy computes it

Tms and algorithms exist in different

epistemological realms

No mathematical theorem will equate them

But the ChurchTuring thesis says

TM captures mathematically what we mean when we say
there's an algorithm for that


