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Chapter 4 !

{ 4.1 i Decidable Problems (examples)

{ 4.2 i
.
Undecidable Problems

- Universal Turing Machines can recognize

Agm
,

HALT
Tm

- But Aim ,
HALT

,m
are undecidable

.



Breakout Room Problems :

① Give high - level or implementation

level of Tuning machine to decide :

PRIMES = { 2,3 ,5,7 , 11 , 13,17 , . - - }

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

÷:c::
.

I
3. COLOR = { LG) / G is a graph

that can be 3 -colored}

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 foul risk ,- } we built :
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