
CPSC 4211501 Nov
,
2021

- Exams will be returned on

grade scope likely next week

- Homework 7 will be assigned

today and due Friday , Nov 19

( 5 business days later ))

- Don't forget your COVID test

if travelling and is appropriate

- Homework 8 due Thursday ,

Nov 25



Pant ! Today we build a

universal TM
. -
-

( will need multi - tape machine)

Start :
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Note : MULT is a lot heder

to program than Example 3.11
,

3. 12
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single tape ~ multi type
TM
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Really : focus
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multi -tape i

initially !
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Formally ! Algo# ithm

Q , E ,

T
, go , face ,

9 rej

1-

⑧ : Q×H→ Qx# { ↳ r , 5ft

for f- tape machine
=

Say 1101
"

check
5

,
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Since # tapes is fixed !

high - level description I



To understand the rules ?

PALINDROME
ya.bz

takes

time at least order n
'

a 1- tape machine
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FIE
algorithm

a
Ione eared of

tape ,
first u
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2 tape :
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Alg ! Copy input tape

1 onto tape 2
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Then move one
head start

②
II

then
move tape 1 head → R

tape 2 Lead → L

compare

* steps is linear
.

=

In phase ② want F- stay
option on the type head



-

Brak at 10118 to 10123

-

HB
,

PALINDROME requires
order n' time

① on 1- tape

( no proof given )in
any of my( CPSC 421/501 )

classes yet .

.

-

② only order h time

on 2- tape
=

(Sip] : Flq , ,
a) = Cop , a ,R ) written

⑨ →⑨=



High - level descriptor
① MULT

High-leveldesr.pt
②UnwersdTM_
① High level !

tape I

☒

+¥É€¥
a :#



Rem! For now , the model is

blah blah Han qaa are;
blah-.

it
needs to be a

decision . problem

Soon ( Ch 5
. -
- )

we actually have

tape I

we'll print an
"

output
"

- tape I
-

tape 2



Back to MULT : we could
,

at cost adding 3 tapes ,

STEP
TAPSÉwI
s
TEAR 2

TAPE 41-÷
.

÷:÷
.

Addition

TAPE 6

thee next

add

{91 , # }



Universal Tmt

Tms (A) E ,
P
, qo , Gau , Erej , 5)

no harm
,
from the point of view

of algorithms ,
of insisting

Q= { 1,2, -
-

. q }qf/
insist

Go = I

} or write down
9 aec = 2 these

-

integers
9rej =3 1- [if -11,2, → q}



{ = { 1,2 , - >④

f = { 1,2, - - , S , SH , . - . ④}
r

t -4N
W

Now 81 Qxr → Qxr ✗ {↳R}

Tm ←3 really
"

standardised
"

TM

⇐ q
,
s
,

t
,
5 :

8 : { 1
,
-

> q] ✗ { 1
,
- -A) → { b--11×44>4×4,r}
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