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CPSC421/SOI Homework 8 Solutions 2015

(c) Joel Friedman

Note : In problems (17-131 below we

use the notation

Befutg(s) , Acute
to denote the dependence of the set

o accepting futures on I (Eetc)

Hence

Accfuty
,

<(s) (s[* /SseL]
which depends on [.



- Prob /(a) -

(a)
(1) Let Q : Quab) where g * G

Let ofbe
given by

() VgQ
, "(gia) = Elgia)

8 (9 .
b) = 9b

Hence I' behaves the same on inputs in

Laz*, but whenever we encounter a

"b" on the input string we move to state

96 .

(ii) & 196 ,
a) :

9b

5' (93 . b) =

96

hanceance we enter Gb ,
we never

leave. Herce all we need to do is



- Prob(1a)
, p .2-

make go a rejecting state (i . e
.
not

an accepting state).

Therefore

q = 9

F = F

makes M= 1C
,
S

,
8

, qif)
accept all strings that M does (i . e.

strings in L) ,

and reject any string

with a b in it. Hence M' recognizes
↓ as a language over E= Gaby ·

(b) We clearly have ,
for all seab*

Axf+
-

,
Gaby)S)

= Actu+
y

,
<cy(s)



- Prob (1b) p .
2-

Since

45'644 .
63/SSL}

most be a subset of Gab
* (since if s

has a "b" anywhere in it
,

then SSAL.

Similarly isI has a b in it
,
then

for
any sha ,

by we have that SSKL ·

Hence

Accfuty(S)

-

> [ S' hab/SS'ch3 = 0 -

Hence the number of sets of the

form

[s = Ga ,b
* /55cL]

ass ranges over all Shab
*



- Prob(lb) p.3-

is

(l) the number of sets of the form

(5 - (a)
*

(ss-)
(withs

ranging over all 50493*

(2) plus the set o (if it is not

already counted in part (11) .

- Prob(21-

(2) In view of the solution to problem (11,

each set

A c fut
2

, (a ,
b(s) = \S'* /Ss']

with5thab
*

equals

Axfuth
,
hay(s) = 45 Gay* /SS' L]

1 L is not regular ,
then there are infinitely



- Probl2) p .2 -

Sets of the form

Axfuth
,
hay(s) = [5Gay* /SS'L],

and hence infinitely many of the form

A c fut
2

, (a ,
b(s) = \S'* /Ss']

Hence L is non-regular over 54 ,
b).

- Prob(3) -

() Similarly if LJ5*, we have for all se

Accfuty
,
g(s)

= 45 : [
*

/55 +]

= 45c([1
*

/sseL]

= Axfuty
,
S: (s)

and if se(21***, then

Accfuty
, g

: (s) = 0 -



Hence if L is regular ,
there is between

O and I more accepting futures for

L over E than over E .

Similarly ,
ifL is non-regular ,

then

the number of accepting futures over [

for L is infinite
, as it therefore is

over E !



-

Prob(4) -

(4) Note that the general idea is
clear ; it is more difficult to write a

rigorous solution .

Say that SeL ,

S : D ...
On

Step 1 (the initial stepl looks like

⑭ *

↓ 5 . l fil--- I Onl ulcl---

↑ Y f
cell I cellz cell n

and since we only move R
,

we either :

(i) reach stepn
in some state a

*

⑲-
↑ f

cell I cellz cell n



- Prab(4) p .
2-

where the contents of cells 1 to n

are irrelevant for future states
.

In this

case after enough R moves we must end

up in gac ; hence either

q =

gas

or

Mira en
aa

or

ek
.

=> /Gacs, irrelevant , R)

(i. .e .
after a finite number of R moves

over the symbol w we reach gas) .

The other possibility is that we stap

in gac after step m with man -



- Prob (4) p.
3-

But ther let's define

5) Gac > 1) = (ac , anything , R2)

for all J & M .

Similarly for input S$L : we either

reach grej on do not half.

Given such a definition for of

with 51 gac .
2) : /acc , anything ,

R)

( 8) Grej ,
r) : /Grejo anything ,

R)I
for all we M

How we can define the DFA :

m = /
,
E , , , J),



namely :

① = Q,

② for all goG ,
reE

, say that

⑤(g . u) = (9 ,
r'

,
R)

and set

*q ,
r) = g ( ↓he value of ri

is irrelevant to

the Turing machines

operation)

③ :Go
④F = 49)9:

ga ,
or

&) G , r) = Eacs or

5 (5 /9 . 2)
,
r) = gace or

... S



- & Gacbud &F gal when starting
on g ,

and we keep moving
R over w , we eventually
reach gas)

Hence Se[ # is accepted by this DJJA

iff Sel
.

HB : A subtlety here is that after

steps (on an input of sizen) we

may not necessarily reach
gace or

Grej ; however
,
if not

,
then we must

either :



- eventually never reach ga or Gray
Gr

-

neuer halt.


