
 

Non Halting TM
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non hatting TM

In FA PDA we didnt had non hatting problem

be in input string move only in Idr



TM input left right botharms

Input string in the Engage TM will definitely
halt and it will
halt at a final stateIs aabbfagf.ggy

Input is not in the language This Is

TM halts at
a non final state
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Cases Case2
TM is doing
computations
these corporate fifteen

in

are takingsometime

btfy.ITffmgfhputationloop

Problem with non hating This

you dont know how longto
wait

Halting problem of TM

Engtheis
Turing is a scientist

types
930
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Any computation that can be carried
out by any mechanical means can

beperformed by a M

G TM is as powerful as a computer

I
Take every problem that can be solved by a computer
and try to have a Tor for it
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sold

Issue 0 no f problems

Alternatively u come up with a problem which can be

solved by a computer but can't be solved by TMM

Nobody was able to do this

TM computer are equally powerful
People started believing that Turing thesis is correct

Modifications Variants of standard TM

standard in

Power ofTM language accepted by TM



not the time complexity of space complexity

Tm with stay option
astandard TMM left right

Modified TM will remain at the
sparge
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Powerof this TM Powerof standard TM

TM with semi infinite tape

standard TM

semi infinite em
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standard TM
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4ft Readily

Multitape TM

standard TM Is
Multitape TM

n tapes
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tapes

Timbas

mtapes

Powerof standard TM Powerof multitape TM

Benefit of Multitape TM is time is reduced
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You want to match in pairs

for every pair u have to move on steps

for n pairs u have to move m steps

TC 01m

Multitape TM
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copy the entire input to other tape
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Set the Read write head

n

Scan symbols one by one in both the tapes
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Total time 34 n



Jumping TM

standard TM

jumping Tr
T
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steps in jump

Non Erasing TM

standard Tor

14ft 2
inputsymbol blank

NM Erasing TM Remove the option of changing inputtoblank

IBnot ablank

for us is a blank

Always writing TM

standard TM

You maynot change
the tape alphabet



Always writing TM

Definitely change the

input alphabet
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Multidimensional TM

standard TM
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Multihead 7M

Single tape read the content frommultiple places at
same time



Automata with queue

TM Automata Queue

Any TM can be minimized to a TM with only
3 states

Any standard TM can be converted to a

multitape Tor with stay option and almost
2States

NM deterministic TM

partially
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on looking at one state and

one symbol we can make multiple
copies can simultaneously go m

manystats and can change the tape symbol
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NM Deterministic TM Deterministic TM have
equal power

DIMM I NTM
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UNIVERSAL TURING MACHINE

Turing Thesis TMis as powerful as a computer

Computer In run any program TM works for a single
problem

Aaaitus bison and TMI

can solve multiple Atb TMZ

problems

Aim TM which can solve every problem
universal TM

singtity
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110II.sc tapes input
Tape3 states
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Encode every symbol
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Take1 transition fans
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Engie transition for can be written as a string of

Entre TM can be represented as

212,9T'sTM is one of the string of
Not every string of O's 1 s is a TM









US can't be Σ


