
CPSC 421/501

Midterm : Friday ,
How 3

.

Location : In class

- You
may use I two-sided

sheet of notes

- Exam will be 45 minutes long
-

You will be seated in

alphabetical order ; please

remain outside until you

are asked to come in
.

- Exam study guide now
available online



Monday
,
Oct 30 -

20 minutes for midterm

practice questions

Wednesday,

How I-
~

30 minutes for midterm

practice questions
-

2023 : Same as 2011 :

(1) 2023 : Decidability & Recognisability
hot countable sets (2021)

(2) 2023 some different IW problems



Today : Build a universal Turing
machine

.

Motivation : to recognize the

acceptance problem :

ACCEPTANCE
Turing machines

· 4 < m ,) I M is
- TM , Ii is an imput

to m sitw
M accepts i

I
???

Description of a Tr ,
M

and an imput ,
is to M ~



farmally , a TM is

(2 , , , , go , gacert , Greject ,
Q is

any
finite set i

Too many finite sets---

~ Standardize TM's :

A standard TM is

(2 , , , , go , gacert , Greject ,
such that :



& = 61 ,
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,
3
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: 91 ,
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And :

Gol , Gaccept" 2 , Greject 3

(Ma? 3) ,
blank symbol = ↑

q
+ /



(2 , , , , go , gacert , Greject ,
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gi ...., an↑ I 2 3
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Describe this IM :

we can give

Ma , Na , Up
and description of I

-9-
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zO#S#10# describe &
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8 : + + Gx = [ ,R]

far I tape TM

↑ q E , --- ,Na
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-
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Maybe !

-(1
,
11 # O(1

,2)
#

- -

-

W
# j(ra

,
ur)

↓
some some tape

interger symbol LarR
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Alphabet for TM : [0, ..,
9
,
4
, R ,
#3



(m) if oh is standard TM

looks like
-

(
, 1
-

206#1043#9 +#

5(1
,2)
- 19#3 # R#

!

(m
, i)

= (m) +hen (i)

ic [ * = [1 , . . ., N23
*

e . g . [ = h , - - 64

544 + /#1 * 3



Say
= 41 ,

-- , ng3
and you have a TM

that recognizes

L
*

im = (G ,,, ---- )
Is there a standard TM

recognises ?

Say ② = Equ , 9ax ,qrj , 95 ,92 ,03)
↓ I Is12



Take

↑B S-\w} ~ [H
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,
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no harm
:
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, 33



How -..

build a universal TM !

(m) followed by (i)

Standardized

20 # 5#124 .3+2#L

I* 4 #7 HiR
it

i (m)

#9 * 1 # L

(i) - # y # 3 # 2 # 2H1#4

↓ ow we simulate



tape)

initially

2 ?

S
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E
tape 2 :-wIwl--
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type 3 :
Jape 4



to recognise
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