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(Chapter7 )
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Chapter 4 !

{ 4.1 i Decidable Problems (examples)

{ 4.2 : Undecidable Problems
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Breakout Room problems : {middle : implement-FIE's
formal - describe f

① Give high - level or implementation

level of Tuning machine to decide :

*

PRIMES = { 2,3 ,5,7 , 11 , 13,17 , . . . } Choi 's. -a}

TIMES = { a # b # c / a.be c- to,B*
,

on.. ÷:c:÷/
Don't

{3 COLOR
- { LG) / G is a graph

do
that can be 3 -colored}
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how

② Give an algorithm ( deterministic Turning
machine) to recognize

{ Lp> f p =p Hint) is a polynomial over
the integers such that

for some a:b , can

""" t



③ What is a reasonable
way to describe

(over some finite alphabet ) i

7
- a Boolean formula

.

- a polynomial plx , y) of x.y
with integer coefficients ?

-

a DFA ?

-

a Turing machine ?

④ Is the set of Turing machines

countable ?

⑤ Is the set of
"

Turing machines

algorithms
"

( where you identify two

machines that
"

run the same algorithm
"

) countable?



Last time ! For font Inst,2 ,- } we built :
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Question ! Given a string as input for a

given TM (Turing machine )
- (M , input ) -

can we figure out if M accepts the input ?

Ang ! There is no algorithm that stops
in a finite amount of time and tells you the answer. ..
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= ( go , I , L)
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Time 2 ! qmn.wy.lu#nh/xl9 + Ita
I.me 3 frightmost X 9. rightmost
Time 4 9¥, TxT 9in:# xx
Time 6 qa.cc Done ! Done !
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Given a TM
,
M

,

M recognizes { seinen. I Fts:? }
We Sey that M is a decider if on all inputs , M

reaches either face or qrej ( i.e
,
in a finite time(steps)

M decides L if {
M is a decider and

M recognizes L
t

L s {on In line IN}
,
recognise L with

a
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2- tape TM
"

Motivate : the string 050150
, on the
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. above
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quadratic in size input
-

2- tape !

#tape I

⑨ ¥¥ ( input )

state www.#Ltape2
rules : 2- tapes , input appears a tape I
initially in go

or : Qxr
-

→ Qamar,sY



Ss tape head stays , doesn't move
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② Send only type
'

need 2 back to cell I

÷
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③
x#t#

Make sure that O on tape 2

mctcheslcntp
Claim 2 ! Any 2-tape TM algorithm
has a

"

corresponding
"

l - tape TM algorithm
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. 10134 → 0:44

mum

① Give high - level or implementation

level of Tuning machine to decide :

*

PRIMES = { 2,3 ,5,7 , 11 , 13,17 , . . . } Choi 's. -a}

TIMES = { a # b # c / a.be c- Eo ,B*
,
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④ ,⑤ { TM's} countable ? { Tin algorithms}

countable ?
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① Build "subroutine
"

TM

to compute atb



② Then ⑤ se for a - b

-

input 11 # ⑧ 101 # 111001
w
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left edge
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leave tape 4 alone ( maybe one cell
back)


