
Variants of Tonks machine, part 2

Non -deterministic TM CN DTM )

J : Qxti → P ( Qxixh 412,53 )

import : each Scotia )
contains

a finch number B of possible
transition,

when B E IQI . 151.3

The computation of a
NDTM Mona

string w

can
be viewed as

a
tree

•
Go

stem #
EB branch'

each path P
- - -

-o - t -
t -

from the root.sk#f..A..EoAtFEio- corresponds to

{ A ¥ :c Ionia

p e

IPI state,

0 } reject
← accept

branch



9-
ooo

read'd

p
* choice I from flat

. ,a )

:
q.to# choice 6 from off; s )

Gj .

.

÷

The N DTM M recognizes L
Definition -
if L =L w I I some computation for

Mouw

leading to M
's accept state {

Definition The NDTM MY
L

if V- we : Y I k= KIM ,
w) set M never

takes more than
K steps on

W (all path , from not
have

length Ek )

H WEL M ha , at least

one accepting calculation on
w



Go
Maccepts of-tale:

s÷÷÷¥÷ih.↳
"

e

-

q
• To
9-accept

• decider



Theooem3.lt
For every

NDTM M then exists a

deterministic TM D such that

a) L (D) =L@ I and b) D
decides L⇐ M decides L

profile : simulate M 's possible calculations

on w
in a Breath - first manner

( DES strategy does
not work ,

due to possible

co - paths in computation
tree )
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let D= maxllsftiillac-Q.ae IT
so B is the maximum # of different

transitions M ha , from any state on any symbol
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we can simulate the corresponding
computation of M by

taking the goth
choice in step i

conclusion : if we can
implement the

simulation above via
a DTM D
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D satisfies a) and b)
in Theorem
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How to generate numbers like 237
and in

which order
?

Uh lexicographic ordering
on string , of the

same length
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and 237<1117 as left part is shorter

simple way to keep
track of numbers
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The Turing machine D :
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Also : if the simulation leads
to
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2 . copy tape I to tape 2
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Simulate M on tape 2 using
the numbers

on tape 3 to select next transition
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• dead end = no
transition on ⑤a )

.
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•
no more digits on tape3

4
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- Iron tape 3 by
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5 . Go to 2

How long does this simulation
take ?

Assume M runs for r steps ,
then D
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B -1134 . .
-
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" steps of M

Exponential time !



Open question : can we make a de t TM D
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