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Multitape Turing machines

① Can be simulated by 1-tape Tim's

& Can be used to build a Tim
,

that

solves

- MULTIPLICATION
- multiplication
- Acceptance

DEA

- Acceptance Duck

- Acceptance
Tim

. -universaE
- Acceptance

Python



Midterm on Friday
- In IRCG

,
not

IRC4

- Wait outside until

called in

- You will likely be seated
in order of Last Name

- My office hours tomorrow :

Room ICCS 146



Multiplication :
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- adding no problem
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Another method :

exponential time (that OK
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! 2345678

265432 y
,

decrement

9876543171
Badd

123456784to

⑮45678run



Decrement
again

98765431

&
98765430

↳

9876542948 you
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Remark : If I can be

decided by a multi-tape
machine

,
then it can be

decided by an t tape machine
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2 tape !

·Gum↑
2 symbols
u +pe
alphabas

How to similate with I-tape machine

O·
state set Q tape symbal

can be much ↑" can be much langerlarger that Q



Rem : We want to know

where www --

begins on both types
S

symbols remember
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Passibly ?
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s
say that at

cell 1
,
we know

that the two tap
heads are not over

cells (21
,
k
,
k+



carvedroblems
. -

⑪ The set of all regular

languages over Gab)
is countable

DEA : (G ,
E
,
5
, gaf)

L

n essume Q-[1 , ... May



2 = (a , b)

5 : ax + Q
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is finite.

If noth ,

* DEA's is finite-
-

finite
countable = [ countably infinite

Y
in bijectin with

115 = 444 -- 3

& for alphabe E

[A1l languages ove 5) = Power([*)



& - countably infinite

= Power([* ) is

uncountable

(Canter's thm)
-

Alt procf : Regular language
can be described by a

regular expression :

over Ga , by
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*
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,
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,
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map

Injection

Reg Expressions-

& 9 , b , 1 , 1 , 0, 0 ,4 , 3,%
*

-

Interly
infinite

TI !

If his ha unrecog , is f3
↳Le unrecog

false
. - (4 Accept

↳ Rejective



↳h . Graphy


