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- Problem 6. 1.6cal requires

n > no ( explained on solutions

to Homework 5) ←
thanks to

Kehong

- Homework 6 solutions and

som-em-id-mpra-t.eeto appear

tomorrow ( Friday ) . Brief solutions

to will appear Monday .

- Last Yz of Tuesday 's class

I'll take questions on

midterm practice .



- Problem 1 an Individual Homework 5

will not be collected ; a partial

solution is given . [You will

want to be sure to know how

to do these types of problems
when studying for the midterm

and/or final . ]



Lest time I

Introduced TM 's (Turing
machines ) .

Goals : ① P = polynomial time on

a TM ( Turing machine ) is

a reasonable Medel fr poly
time as in CPSC 320

,
etc

.

② One can build a universal

Turing machine
=

Start small and build
up



[Sip] : Tm = DFA with

some extra pair :
move

'

IFormally js-Y.ie
had

f:G×r→Qxr×{↳R&
f

so
,
still write this

symbol just
where you

= set of states
are bear

the tape{ = alphabet of Hin put head

moves

input

→ Him Ninon -1

tape
•al#Éf

head ,
mere Lu R

"

tape
"



F- Eu { u} c. {
finite # }

T
of symbols

^
tape 1symbol
appphcbet blank

symbol ,
not part

of {

Q has - initial state

/ "
accept state

reject
state

←
T
not

gEYÉ←whetDiagram
you
have to
write



e.g. E :{a. b)
r = { a. b. w , }

at each state :

→kr0É,b ,
R

↳
a. L

we have shortcuts
. - -



{ = {a. b)Last time i

Cz = { we {
* / 2nd to

last

symbol of w }
is an

"

a

"

High - level description of TM !

Poem →→ n

ate
*

+↳

① Move to the right uhtil we see

a U
,
then

② there two steps to the left ,

and accept / reject according to
whether or not we -

see an

"

a

"



"

Implementation - Level
"

Start in qo ( why not ? )

keep among to R when we see

an a. b

( keeping in mind that we need

to be careful when input ,

wt {
*

is of length 0 c- 1)
Once we've seen a U

,
move

to
que 've
seen a 1

then move to

blank

the left 2 stps , one new state per



step , and then move to face
or

qrej accordingly
=

Formal descriptor : list Q
,
E
,

F
, go , qacc ,9rej

Specify or by
- diagram
- table

-write at

each value

(with some shorthand /

RemwkiAftodass:[sip]omitssymbÑ✓if unchanged



Last time symbol omited
means

④
a:÷¥÷÷¥÷:*Hymens samef④

c:
what've ire!"" ""

clue've
just seen 9b↳inrebm?⃝a w

T%
Nrel

.

irrel
.aHÉ¥ÉE

now

initio

On input w=E : tape €=.
length 0



(1) Could replace go
with

④ →④ -1 so
to it

¥7 . - 1T¥

WSE
, tape UU

.
-
-

w= a - b tape aww - -

buu - -

-

(2) Call add to f : :@



Hai {04h } or PALINDROME

Breakloi.ZOM-loi.IN
-

Gip] says if you move

L a- cell
# 1
, you ghost

Hm



How

{or } ①
or

PALINDROME
on ②

= { w c- {c. if / w .

- wren}

PAUDRomo.a.is :{ E. a,b, a:b}!:}③ (not ab
, but

I_③#



5=4 ,
b}

PALINDROME { WEE* I

Wreu = W }

=

{ are .

.sn/a&-4aYrnTn-i--.Rn--length = r
, r - Tn

of Input



:#
a - b

branch to two branches
,

one : { saw - a

9 saw ab

more R until see u
,

move L
, campus whet we

see



F- { a. b. u , a:b
'

}
it

at
qo

we write

8

%
a bbc - - initial

t

a
' { b. a - - after I step

{ just
saw

.

a

same

isan

L murk
¥-1



④
⑨

a→a
'

,
R

move R §s¥¥?⃝¥::÷÷÷¥moreR a ,b↳ R
b;-) Nrel

b↳i
" 0

amind

f.a↳ u
,
L

÷÷÷É÷÷t%became a' a '



say :

a' bbabb : - bb§ww
have 1st symbol =/ Eso symwrite

on a
u

move L

a's

E-
This slide shown in parallel
with last . Also

,
Gip] writes

a- b
,
k instead of a→ b. L


