
CPSC 421/501 Nov 2
,
2021

-

Stud.yguidefcrMidtermi@Lodkattopofcoursewebpag.e ,News section
,
Oct 29 entry .

- Midterm will 60 minutes
.

You will be seated in some

order
, likely alphabetical

by last name as it appears

on the Faculty Service Centre



- Please remain outside the

classroom until you are

asked to enter the classroom

- You will asked to enter

the classroom at roughly
9:35am .

The exam

begins at 9:40am .

- You should be able to doaHtheÉ__Ef?⃝



Today !

- Turing Machines & their

variants

Goal !

①
- Convince you that P = pity
time - a 1- tape TM

( reasonable notion that agrees

with poly time CPSC 320
,

poly tune in C
, Javascript . - -)

④ Convince you that you can build

a universal TM



① Malti - tape machines :

seems inane realistic" and

helpful in goals ① & ②

=

Last time

PALINDROME
{ a ,b }

= { w c- { a.BY/w=wrev}
contains abba

,
aba

,
aab 'aa

not to abbaa ,
ab
, ba , - -



excessively
seemed novelistic to recognise

decide ( decide = recognize -1

always halt /
on a 1- tape , comical TM

input

alblbat.la/b/a/uu...--
initially

e. albhlst.la/b/a/u--
Algorithm !

remember cell # 1
,



but we move to the end of tape
Finns

-

- -

- →⇒

*44blalst.la/b/afCq
branch [
that

rembeermber cell I
#
steps

content
h -1 I e- 2

h = / w/ = size of input
then go back

yn stops

mm]
E.Lt

3

• a -7mm



Time of our algorithm !

C ( h 1- ( n-2) e- In - 4) I - )
= 01h4

May be
'

( h + In - 1) + In-4 - -
- ) + ☐ (1) on

my
4

nln¥ + 0 In )

roughly
{ n~ + 0cm )

could we improve this running
time ?



We can improve this :

*

YEI
w

read 1st & 2nd cell :

seen

q .
→ aa

→
Seen

¥ as

bb ba

melee
"

program ,

" ①
,

twice as

large , you can speed up by



to roughly & no ← Oln)

Really there is an algorithm
that achieves

,
for

any c > O

en
-

+ Oln )

IFdepends are

fixed ! Language = PALINDROME
,

E. = {a,b }

Q
,

M
,

state . set Q

work tape alphabet M



Thin ! Any Ma- tope algorithm
to decide ( recognize)

PALINDROME
,

IE / 32

take time
,
for some C > 0

3 en
'

for n sufficiently large
( Not easy ,

uses

"

fooling algorithm
"



input w
, both

abbaace.is?I-
I 1 I 1

atoll cell cell cell

73 2h13 h

a- is
→

TM must

make at

least C'h

Jumps but and
forth



2- tape TM !
topel

abÉfw

ga
tape z

É_

Algorithm !

or : Q×M→Q×r :{Lie,sj
f

Ssstuyy2 tape

?÷Ckm:PA4NDRchascells to
liner time alg on 2- tape
machine



Alg to be described in mere

detailnexttuesd-y.IO?O9-10:14breuk-



Questions related E. midterm
Avoid 1,2 concern

Ck for 1<=4

1<=5

Homework solutions
=



Min # states

at
,
a
"

c- L

as '
,
as2 ¢ L

=

Here

L could be

{ an /
n mod 3
= 20 mod 3}
= 2



L is infinite ! E- {a}

AFA :

%•⇒p
L infinite ⇐
periodic part Les

p
7 → I accept my state(converses
°

L finite ⇐ 0
every state of period p

part is not accepting



an is taken

an c- L
,
to
an accepting

state -of

any DFA

recognizing L

ant ! .
. .

,
ah't ¢ L

④→ → o

b
an

- s

☐
←
0

SIG
an -1T



So

case I 9^-5
,
an lie on non -per

pvt

case 2
a
" lies or per

- part

an
- s does not

case 3

ar-s.ch/iebotLlieofh-periodrcpwt-
You are allowed

1 double-sided
page of notes,

8£
"

-11
"

( will also help you to study )


