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Need help with Theorem 4.1

POSTREPLY £ | |“. Search this topic.. ||Search 5 posts ¢« Page 1 of 1

Need help with Theorem 4.1

Oby egraan » December 16th, 2011, 7:29 pm

Theorem 4.1 states:

ADFA i= a decidable language. It seems easy, but | really dont understand it. Can anyone help: Fosts: @
Joined: December 16th,

2011, 2:01 am

Re: Need help with Theorem 4.1

Cby tmoralli » December 16th, 2011, 7:31 pm

If | were you, | would define the terms in the theaory, then walk through the steps.

For example, what is ADFA? tmorall
Site Admin

What is a decidable language? Do you know the answer to thosat Posts: 10
Joined: October 2ath, 2011,
Z:28 pm
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Re: Need help with Theorem 4.1

Dby egraan » December 16th, 2011, 7:48 pm

OK Thanks.
| will show you what | know Posts: &

Joined: December 16th,
ADFA: 2011, 9:01 am

Al acceprance.

DFA: Deterministic Finite Automaton
That means there is exactly one exiting transition for each symbal in the alphabet

But what i= the acceptance problem?

Re: Need help with Theorem 4.1

Oby tmoralli » December 16th, 2011, 7:53 pm

OK, that is good..
50 the acceptance problem tests whether & particular deterministic finite automaton accepts 3

given string. tmorelh
Site Admin

S0 he presents a Turing Machine, M, that decides ADFA Posts: 10
Joined: October 26th, 2011,
2:28 pm

This is a two step turing machine:
1. Simulate B on input w
2. If the simulation ends in an accept state, accept, if it ends in @ nonaccepting state reject

The DFA is represented by B and the input is w

T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




5o basically run the input w through the dfa that is defined by B

make sense?

Re: Need help with Theorem 4.1

Dby egraan » December 16th, 2011, 7:54 pm

| think that helps]l Thanks)

5o in general: Posts: &
Joined: December 16th,

: : : : Z011, 9:01
A DFA, B, starts at state g0, and then increments through the input defined by w one at a time. ' =

At each state, it will take the transition based on the next input from w. Once all the inputs
defined in w have been run through, the final state is the return value.
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Theorem 4.2

POSTREPLY £ | |“. Search this topic.. ||Search 3 posts ¢« Page 1 of 1

Theorem 4.2

Oby egraan » December 16th, 2011, 2:11 pm

Now that | think | understand theorem 4.1, | am going to attempt to explain theorem 4.2 {(Which
i= similar)

Fosts: &

. ; ; Joined: December 16th,
Theorem 4.2 states: ANFA is 3 decidable language 5011, 9:01 &M

This is the same a= 4.1 except instead of looking at deterministic finite automaton, it is looking
at non-deterministic finite automaton

And the steps to prove this is to first convert the NFA ta a DFA, then just run the new DFA on the
string and get the answer)

That sounds too easy. Can you just convert an NFA to a DFAE |5 it magice
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Re: Theorem 4.2

Oby troralli » December 16th, 2011, 2:27 pm

If you look at the proof in the book, he says to look at theorem 1.39 to convert an NFA to a DFA

We can define an NFA in a little more detail: ;"I:Drf;j“i _
. . . g miin
An NFa can have multiple paths for the same input at a given state. For example, state Q0 may ' '
oo to state Q1 and Q10 for an input of 1. Posts: 10
: . : : : Joined: October 26th, 2011,
In this case, the NFA replicates itself into 2 copies, one that goes to state Q1 and one that goes 2:28 pm

to state Q10

And this replication can continue until all copies of itself are completed.

Another aspect is the transition defined by "e". When this is encountered, it copies itself for all
of the exit points that contain an "e" and also keeps a copy of itself at the current state.

Cnce all of these copies finish, it any one of them finishes in an accept state, then the entire
COMPULAtion acceprs.

S0 it is like a bunch of threads running at once.

In order to make this into a DFA, we need to make sure all of our copies are representad in one
big DFA. If you read through Theorem 1.39, that is all that is happening. It is taking the union of
all of the possible paths, including copies, and that ends up in a big DOFA with only 1 action for
each symbol in the alphabet at each state.

Make a little more sense?

Re: Theorem 4.2

Oby egraan » December 16th, 2011, 2:28 pm

yas it does thanksl

Posts: &
Joined: December 16th,
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Theorem 4.3

POSTREPLY £ | |“. Search this topic.. ||Search 2 posts ¢« Page 1 of 1

Theorem 4.3

Oby tmoralli » December 16th, 2011, 2:05 pm

And just to complete the trifecta, | will attempt to explain a little bit about Theorem 4.3 since it
follows very closely 4.1 and 4.2

tmoreall

Site Admin
Theoram 4.3: AREX i= a decidable language

Posts: 10

Joined: October 26th, 2011,
This theorem tests whether or not a regular expression generates a given string. 2:28 pm

The proof once again looks simple, because it refers to an earlier proof that converts a REX to an
NFA. Since we already discussed the proof that ANFA is 3 decidable language (4.2, it is easy Lo
see that once we convert the REX to an NFA we are good to go, but how is that done?

The book refers back to Theorem 1.54.

This has a lot of cross references. First what defines a regular expression?
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According to definition 1.52, R is a regular expression if:
1. a for some a in the alphabet sigma

l.e

3.0

4. (R1 U R2) where R1 and RZ are Regular expressions

5. {R1 0 RZ) where R1 and R2 are Regular expressions, or
6. (R1*) where R1 is a regular expression

And to define them in more detail:

Z. e -> The language containing a single string - the empty string

3. 0 -> a language that doesnt contain any strings at all

4. (R1 UR2) -> The union of R1 and R2

5. {(R1 0 R2) -> The concatenation of R1 and R2 (the combination of R1 and R2)

6. (R1*) -> The star operator takes the combination of strings within R1 and combines them.

To convert a REX R into an NFA, you will need to convert each of the & components of an REX

for some a in E. Then L{R) = {a}

.R=a
.R=ge
R=0

.R=R1o0R2

1

2

3.
4.R=R1UR2
5

6. R =R1"

For some nice pictures, you can look at example 1.56 and example 1.58 They illustrate the above
a little bit better than words.

And once you construct the NFA, then you can follow the proof in 4.2 to finish the proof of 4.3
e e = iR = L = e R = = el Are you a developer? Try cut the HTKL 1o FOF AP pdfcrowd.com




Re: Theorem 4.3

Dby keimipson = December 17th, 2011, 2:18 am

Wowl That is a long explanation for 3 lines out of the boaokl

Thanks] =5
k&im pson

Fosts: &
Joined: December 16th,
2011, 2056 am
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Theorem 4.4

POSTREPLY £ | |“. Search this topic.. ||Search 4 posts « Page 1 of 1

Theorem 4.4

Oby tmoralli » October 320th, 2011, 1:17 pm

Theorem 4.4 Introduction to the Theory of Computation 2nd Ed:
E DFA is a decidable language.

tmoralh
Site Aadmin
. : : : Fosts: 10
This is the theory that tests if an empty DFA is 3 decidable language. Also known as emptiness Joined: October zeth, 2011,
testing. It is used to determine whether a finite automaton accepts any strings at all. 2:28 pm

First define some terms:

EDFA
Empty Deterministic Finite Automaton

decldable language

A decidable language i= a language that will always halt. This i= different than a recognizable
language that may halt or loop.

T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




First, construct a Turing Machine that views the given DFA A as a directed graph with
vertices(states) and edges (transitions) and explore all paths from the start state in this graph.
It it finds a path connecting the start state to some accepting state it accepts, otherwize if no
such path exists, it rejects.

In other words -

1. Take a DFA

2. Find the start point

3, Traverse the DFA

4, When finished, if no accept states are marked, accept (this means it is empty), otherwise
reject (ot empty)

4.4.png (6.29 KIB) Viewed 15 times
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This represents a modified version of example 3.23 where the graph i= a directed graph.

In the above simple example, if the input is a, g1 and g2 are marked which means an except
state is marked, =0 it would be rejected.

In the above simple example, if the input i= &, anly g1 i= marked which means an except state is
not marked, so it would be accepted.

Because it will either be accepted or rejected, it is a declder

Re: Theorem 4.4

Dby jwilliame » December 16th, 2011, 2:31 am

That is a really horrible picture. Did you draw that in paint?

{

iwillams

=

Fosts: S
Joined: December 16th,
2011, g8:28 a8am

Re: Theorem 4.4

Oby troralli » December 16th, 2011, 2:32 am

Yes | did.. | am mare concerned about the content. Sorry that | cant draw. | have good news for
woul You can re-draw it and post it for everyone to seel

tmoralh
Site mdmin

Posts: 10
Joined: Ockober 26th, 2011,
228 pm
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Re: Theorem 4.4

Dby jwilliamse » December 16th, 2011, 2:45 am

K, here is a better picture.

ATTAZHMENTS

iwillams

Fosts: S
Joined: December 16th,
2011, g8:28 a8am

Fresentationd.jpg (12.41 KiBY Yiewad 5 times
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Theorem 4.5

POSTREPLY £ | |“. Search this topic.. ||Search 5 posts ¢« Page 1 of 1

Theorem 4.5

Oby ksimpson = December 18th, 2011, 4:13 pm

Thanks for this foruml 1'd like to contribute an explanation of Theorem 4.5 which can be found

on page 169, :

ks pson
This is the proof that determines whether or not two DFA'S can recognize the same language.

Posts: &

Joined: December 16th,
Specifically: 2011, 9:06 am

EQ DFA = {<A,B=|A and B are DFA's and L{A) = L{B)}

50 that defines the equivalence problem, and the proof i= to show that that is a decidable
language.

The way the proof works is this:

The above statements refar to the two DFAS 35 A and B. You create 3 new DFA C. C is a DFA that

T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




accepts strings recognized by A and B, but not both. 5o it is everything that is not in the union of
them

Then, if A and B recognize the same language, C will accept nothing. Since C only takes stuff in A
or B but not bath, it A=B there will be nothing left in C

L{C) = (L{A) intersect L(B)) U (L(AY intersect L(B))

The L{A) intersect L{B)' is known as the symmetric difference

And looking closer, (LiA) intersect L(B)"Y - Everything in A combined with everything not in B. I
A=B, this should produce nothing.

Same goes for (L{AY intersect L{B))

And if both are empty, the whole thing will be empty

COnce Cis constructed, you can use theorem 4.4 which was explained earlier to see if it is empty
or not..

Re: Theorem 4.5

Oby jwilliamse » December 128th, 2011, 4:14 pm

Close but not quite. Only post correct interpretations

\

iwillams

Fosts: S
Joined: December 16th,
2011, 2:28 am

Re: Theorem 4.5 ul

T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




Oby troralli » December 12th, 2011, 4:15 pm

jwilliams -

This i= for interpretations. | am not sure if there is such a thing as a correct or incorrect ;'_':fod'“ _

. . . 1te miin

interpretation. And by the way, it looks correct to me
Fosts: 10
Joined: Ockober 26th, 2011,
Z:28 pm

Re: Theorem 4.5

Dby egraan » December 18th, 2011, 4:17 pm

Actually, | think | found a small issue with the explanation

Posts: &

Joined: December 16th,
£ 2011, 9:01 am

The abowe statements refer to the two DFAs as A and B. You create a new DFA C. Cis a DFA
that accepts strings recognmzed by A and B, but not both. 5o it 15 everything that = not in the
unmion of them

| think that =hould read - "So it is everything that is not in the INTERSECTION of them”.
Everything not in the union i= =tuff that isnt in either, which really i=nt usafull

Re: Theorem 4.5
Oby ksimpson = December 18th, 2011, 4:18 pm

Yes you are correct. That was either a typo or my fingers moving fastar than my brain)

Thanks for POLITELY pointing that outl

kSim pson
T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




Posts: =
Joined: December 16th,
2011, 2:0&8 &am

Display posts from previous: [all posts | Sort by [Past time| [Ascending || Go

POSTREPLY i 5 posts » Page 1 of 1

< Return to Michael Eipser

Jumnp to: [ Michael Sipser ] (30

WHO 5 ONLINE

Users browsing this forum: No registered users and 2 guests

<™ Board index The team = Delete all board cookies = All times are UTC - 8 hours [ DST ]

Fowered by phpBB @ 2000, 2002, 2005, 2007 phpB@ Group

=i e = N IR N Are wou A developer? Tiv outthe HT KL 4o FOF AF




Theory of Computation =
ph pB Discuss Theory of Computation

creatimg ™ communities

Advanced search
<™ Board index <« Theory of Computation <« Michael Sipser = et

(ZIFAGQ yE Register () Login

Theorem 4.6

POSTREPLY £ | |“. Search this topic.. ||Search & posts ¢« Page 1 of 1

Theorem 4.6

Oby tmoralli » December 18th, 2011, 4:42 pm

It i= exciting to see this board getting some usel

| am going to briefly describe Theorem 4.7 ;?:?T.'j"rinm
First, ACFG is defined as: ;T.;?isnt:& ;igmt.er Z6th. z011
ACFG {=G,w= |G is 3 CFG that generates string w} 2:28 pm

Theorem 4.7 states:
ACFG is a decidable language.

Decidable means that it will always halt.

Explanation:
Does G generats wh

T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




-= (30 through all the derivations to determine if any is a derivation of w.

- This takes too long

- There could be infinitely many derivations

- if G does not generate w, this algorithm would never halt

- A turing machine is a recognizer (halt or loop) but not a decider (halt only) for ACFG

-= To make the Turing Machine a decider we need to ensure that the algarithm tries anly finitely
many derivations
- This can be done by limiting the search space to the length of w

Problem 2.28 shows that if G were in Chomsky Mormal Form any derivation of w has &n-1 steps
- n is the length of w

- Since this is a finite amount, if we could do this conversion we would have a Turing Machine
that could 2o through a finite amount of steps and thus will always halt.

- List out all the derivations. If any generate w, accept, otherwise reject

Here is how to convert ACFG to Chomsky Mormal Form:
A-=BC =- any variable except for start variables

A-=a <- Terminal

5-=g <- Start variable {optional)

Re: Theorem 4.6

Dby keimipson = December 18th, 2011, 4:43 pm

What i= a CF5, and can you explain what the steps to convert to Chmosky mean?

Posts: &
Joined: December 1 6th,
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2011, 9:05 8am

Re: Theorem 4.6

Dby egraan » December 18th, 2011, 4:52 pm

A CFG is:

iLontext Free Grammar
Poots: &

An example of a context free grammar is Joined: December 16th,
2011, 9:01 am

A -= 041

A =B

B--#&

A grammar has substitution rules, variables, and terminals. One variable is the start variable
A grammer describes a language by generating each string of the grammer.

S0 the a Grammer that is described above can generate the string
Q00111

Can you see that?

First start with 0A1

Then you can substitute A with 0A1

50 you end up with 00A11

And do it again..

000AT11

Then we see that B can substitute for A

Sowe have 000B111
Then we see that be can be substituted with the terminator #
and we end up with 000#111

T EERE ) Ave wou 8 developer? Try aut the HTML 1o FOF AF




Each of these steps is called a derivation
S0 if you follow these rules you can convert to Chomsky normal form as defined above..

The specific steps may vary based on the specific grammar, but this is how you would zolve the
general case.

Re: Theorem 4.6

Dby keimipson = December 18th, 2011, 4:54 pm

| think i get it. Thanksl

k& psOn
Posts: &

Joined: December 16th,
2011, 2056 am

Re: Theorem 4.6

Oby jwilliamse » December 18th, 2011, 4:55 pm

Why is the subject of this thread 4.4 when yvou are describing 4. 77

‘ -
=

iwillams

Fosts: S
Joined: December 16th,
2011, 8:28 a8m

Re: Theorem 4.6 .
Oby troralli » December 12th, 2011, 4:56 pm H
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| guess that was a typo. | am not sure how to change it. But to clarity, this is about 4.7 J‘

tmoralh
Site admin

Posts: 10

Joined: Ockober 26th, 2011,
228 pm
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Theorem 4.3

Oby ksimpson = December 18th, 2011, 5:13 pm

Let me try this one outl Let me know if you interpret it diffarentlyl

Theoram 4.8 is the emptiness testing for the language of & CFG.

ks pson

: . Fosts: =
|5 defined as: Joined: December 16th

2011, 2:05 am

ECFG = {<G=| G is a CFG and L(G) = 0}

It i= trying to determine if whether ar not the CFG can generate any strings at all is decidable
(nead to halt)

The way this ane waorks is pretty neat. You create a Turing Machine {the exact steps are in the
book). What this Turing Machine does is to work backwards. It first marks all symbols that can
creata the terminating symbol. Then it marks all symbols that can substitute with the symbals
already marked off. It continues in this loop, essentially working backwards to the start symbols.
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when it is complete, if any of the start symbols has been marked, then you accept. |f not reject.
How does that sound?

Re: Theorem 4.8

Dby jwilliame » December 18th, 2011, 5:26 pm

zood luck finding more than one start variable

»

iwillams

Fosts: S
Joined: December 16th,
2011, 2:28 am
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Theorem 4.22

Oby egraan » December 18th, 2011, 5:44 pm

| guess it is my turn nowl

Theoram 4.22 investigates a Turing Co-Recognizable Language Fosts: @
Joined: December 16th,
2011, 9:01 am

The theorem states:

A language is decidable iff {if and only if) it iz Turing Recognizable and co-Turing Recognizable
50 basically, 3 language i= decidable only when it and its compliment are Turing Recognizable
In order to prove this we will do the following:

1. Prove that if A is decidable, both A and A" are Turing Recognizable

This is proven by definition - Any decidable language is Turing-recognizable.
The complemant of a decidable language i= decidable
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2. If both A and A" are turing recognizable, we let be M1 be the recognizer for A and M2 be the
recognizer for A’

M is the decider for A

5o then you run the input W on M, where M contains both M1 and M2
You run the input on M1 and M2 at the same time

It M1 accepts, accept. T M2 accepts, reject

M will accept all strings in A and reject all strings in A’ 50 it is a decider)

Re: Theorem 4.22
Dby keimipson = December 18th, 2011, 5:49 pm

| get it. So essentially you run the input on both @ machine that accepts the language and another
one that accepts its compliment

k&im pson

If the machine that accepts the language accepts, then we know its good. |f the machine that

accepts the compliment of the language accepts, then we know its bad. Since they are running in Fosts: &

parallel the first one that gets to either of these states is correct and the other one can be ;%”1-' f Id%:%%c:mhm HEHL
stopped.

Pretty neatl
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Theorem 4.23

Oby ksimpson = December 18th, 2011, 6:04 pm

This is actually a corollary -

ATM' i= not Turing-Recognizable

ks pson

. . . : . Fosts: &
- s
We know that ATM is turing-recognizable, but what about its compliments TRt B §G

2011, 2:05 am

The book refers us back to Theorem 4.11 which shows that ATM is undecidable

It iz impartant because restricting ATMs to be deciders will limit the types of problems that can

be fed into Turing Machines. This means that sometimes Turning machines may not halt, but
that is OK

The point is that if ATM and its compliment ATM' are both Turing-Recognizable, then ATM would
be decidable. Which is not correct, the Turing Machine must recognize inputs, not decide them.
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Since that is the case, ATM' must not be Turing-Recognizable

Re: Theorem 4.23

Oby troralli » December 12th, 2011, 6:06 pm

It i= also important to look at Theorem 4.22.

Sometimes it may be better to run multiple copies of the Turing Machines where some may not tmoralli

. . . Site Admin
halt and others may halt. ¥We can always kill off a turing machine that does not halt, but
preventing it from running would be very bad. Just another reason why Turning Machines are Posts: 10

Joined: Ockober 26th, 2011,

Recognizers and Mot Deciders. 2:28 pm
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