Total 37 Questions 4 unsolved

Q No 3,5,6,22 are unsolved
Remember Q no 12,

Question 25,27,28,29,36 are same for PCP problem

QUESTION NO.1
Let X be the set {1, 2, 3, 4, 5} and Y be the set {6, 7, 8, 9, 10}. We describe the functions f: X→Y and g: X→ Y in the following tables.

	n
	f(n)
	
	n
	g(n)

	1
	6
	
	1
	10

	2
	7
	
	2
	9

	3
	6
	
	3
	8

	4
	7
	
	4
	7

	5
	6
	
	5
	6


 Is f one-to-one? Justify your answer.

Solution of Question No.1 

if the X is set of the below: 

X={1,2,3,4,5}

and the Y is set of the below: 

Y={6,7,8,9,10}

As per above define functions in the table f  is not one-to-one
Justification First, we 
Because f(1)=f(3) on the other hand g is one-to-one.

QUESTION NO.2
Show that if A is Turing-recognizable and A ≤m [image: image1.wmf]A

, then A is decidable.

Solution of Question No.2 

Note:-If a language is accepted by a Turing machine then

1 decider,
1 input X,
1 computable function Y,
Machine M, 
Run M on function,
then M accept or reject
Agar function computable ho aur Machine M decider ho tu Input b Decider hoti ha.Decider input ko accept aur reject krta ha.
Aur y mean function tub accept ho ga agar ye langaue A ka Member ho ga.
Aur decider tub input ko accept krta ha agar machine M function ko accept kr le.
is lehaz se function Y  reduction kehlay ga.Aur decider N tub x ko accept kary ga agar ye member ho ga lanaguage ka
Now, consider the following 
Decider is N:

On input x

Compute y = f(x)

Run M on y

 If M accepts, accept.

If M rejects, reject.

QUESTION NO.3
Let B be the set of all infinite sequences over {0,1}. Show that B is uncountable, using a proof by diagonalization.

Solution of Question No.3 ………………………………………………………………?
QUESTION NO.4
Let LALL = {<M> | M is a TM with input alphabet ∑ and L(M) = ∑* }. Prove that LALL is not co-Turing-recognizable.

Solution of Question No.4 

In The following TM 
X is a decider that decide LALL.


X = “On input <M>
 where M  is regular Expression:

Construct DFA C that accepts ∑ and L(M) = ∑* 
Construct DFA B such that.
Run TM T on input <M> where M decides LALL.
If C accepts, reject. If B rejects, accept.”

QUESTION NO 5.5
Q 5 { [1/0],[101/0],[0/001]} in PCP problem. Find is there any match? If yes prove it. (05)

Solution of Question No.5…………………………………………….. ?
QUESTION NO 6.
Q 6 In numbers 64 , 32965. Show that these numbers relatively prime (05)

Solution of Question NO 6.6 …………………………….?
QUESTION NO 7.
Show that the Post Correspondence Problem (PCP) is decidable over unary alphabet. 

Solution of Question No.7 

 The Post Correspondence Problem (PCP) is decidable over unary alphabet. We can describe a Turning Machine M that decides unary PCP.

Given unary PCP instance
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Let us design a TM M as given below:

M = “On Input
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1. Check if 
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2. Check if there exist 
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. If so, accept otherwise reject.

Question 08:
 Prove that every t(n)-time k-tape TM has on equivalent 
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Solution of Question No.8 

Given a k-tape TM M, we can make 1-tape TM N. N works as follows:

1. On input x, convert input x to #q0#x#, …. #(the start configuration of M). This configuration says that x is on the first tape. The rest of the tape is empty and the machine is in q0.
2. In each pass over the tape, change the current configuration to the next one.

3. If an accepting configuration is reached, accept.

4. If a rejecting configuration is reached, Reject.

Now we have to estimate, how much time does N require?

On any input x of length n, we make the following claims:

1. M uses at most t(n) cells of its k-tape.

2. Each configuration has length at most k t(n) = O(t(n)).

3. Each pass of N requires at most O(t(n)) steps.

4. N makes at most t(n) passes on its tape.

This shows that N run in time
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Thus, the machine convert x to the initial configuration. This takes time O(n). So total time is given below:
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Question 09:
 Show that ATM is not mapping reducible to ETM.

Solution of Question No.9 

ATM is undecidable, but it is recognizable so its 
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 is undecidable, and  It is also not recognizable.
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Proof: We give a proof by contradiction.

Assume, it is false that ATM is not mapping reducible to
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since ATM is mapping reducible to
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 is recognizable, 
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 is also recognizable, 
but this is false, Hence a contradiction.
Question 10: 
Which of the following pair of numbers are relatively prime? Show the calculations that lead to your conclusions. A) 1274 & 10505
B) 7289 & 8029
Note:-

Relatively Prime. Describes two numbers for which the only common factor is 1
A) Solution of Question No.10 

B) For checking the given number 1274 & 10505 that they are relatively prime or not we use Euclidean algorithm to find Greatest Common Divisor (GCD).
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The greatest common divisor of 105050 and 1274 is 1. There for they are relatively prime.

C)  For checking the given number 7289 & 8029 that they are relatively prime or not we use Euclidean algorithm to find Greatest Common Divisor (GCD).
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The greatest common divisor of 7289 & 8029 is 37.  2   ha ye There for they are not relatively prime.
Question 11: 
G is a digraph and show that PATH is in Class P.
 OR
 Design a polynomial time algorithm that takes as input a graph G and two vertices s and t and decides if there is a path from s to t.
Solution of Question No.11 

We have to give a polynomial time algorithm for this problem. That is “Start BFS (breath first search) or DFS (depth first search) from s and if t appears then there is a path from s to t”.

Algorithm: 

I. On input <G,s,t> where G is a digraph, 
II. Mark s.

III. Repeat till no additional nodes are marked:
IV. Scan the edges of G, if an edge (a,b) is found going from a, marked node a to an unmarked node b, mark b.

V. If t is marked, accept, otherwise reject. 

Now we have to compute the size of input. We know that input size is at least m, where m is the number of nodes in G. Thus we have to show that algorithm runs in the time polynomial in m.

The repeat loop can at most run for m time. Each time all the edges are scanned. Since the number of edges is al most m2, thus step 2 takes at most m2 time. So the total time is at most m3. Hence, we have shown that PATH is in p.
Question 12: 
A Turning Machine with stay put instead of left is similar to an ordinary turning machine, but the transition function has the form: 
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. At each point the machine can move its head right or left it stay in the same position.
Show that this turning machine variant in not equivalent to the usual version. What class of language does this machine recognize?

Solution of Question No.12 

Remembering what it has written on the tap cells to the left of the current head position is unnecessary, because the TM is unable to return to these cells and read them.

Using NFA(Nondeterministic finite automaton) in the actual construction is convenient because it allows E moves which are useful for simulating the “Stay Put” TM Transition.

The transition function 
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 for the NFA is constructed according
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· Next, we set 
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· If 
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[image: image32.wmf](,)(,,)

reject

paqbw

d

=

 where w=R or S, we set 
[image: image33.wmf]'(,){}

pareject

qEq

d

=

.   
Question 13: 
show that the collection of Turning-recognizable language is closed under operation of 
(i) Union (ii) Concatenation.
Solution of Question No.13 

I. For any two turning recognizable languages L1 and L2, let M1 and M2 be the TMs that recognizes the union of L1 and L2:

“On input w
Run M1 and M2 alternatively on w step by step. If either accept, accept. If both halt and reject, then reject”

If any of M1 and M2 accepts w, M1 will accepts w since the accepting TM will come to its accepting state after a finite number of steps. Note that if both M1 and M2 reject and either of them does so by looping, then TM will loop.

II. Form any two Turning-recognizable languages L1 and L2, let M1 and M2 are the TMs that recognize them. We construct a NTM M’ that recognizes the concatenation of L1 and L2;    
“On Input w;

1. None deterministically cut w into two parts w = w1 & w2.

2. Run M1 on w1. If it halts and reject, reject. If it accepts, go to stage 3.

3. Run M2 on w2. If it accepts, accept. If it halts and reject, reject.”

If there is a way to cut w into two substrings such that M1 accepts the first part and M2 accepts the second part, w belongs to the concatenation of L1 and L2 and M1 will accept w after a finite number of steps.

Question 14: 
Let X be the set {1, 2, 3, 4, 5} and Y be the set {6, 7, 8, 9, 10}. We describe the functions f: X - Y and g: X Y in the following tables.
	N
	F(n)

	1
	6

	 2
	7

	3
	6

	4
	7

	5
	6

	N
	G(n)

	1
	10

	2
	9

	3
	8

	4
	7

	5
	6



a. Is f one-to-one?

b. Is f onto?

c. Is f a correspondence?
d. Is g one-to-one?

e. Is g onto?

f. Is g a correspondence?
Solution of Question No.14 
A) f is not one-to-one because f(1)=f(3) on the other hand g is one-to-one.

B) f is not onto because there does not exist x belongs to X such that f(x)=10. But g is onto.

C) g is a correspondence because g is one-to-one and onto. f is not correspondence because f is not one-to-one and onto.
Question 15: 
Show that MPCP is undecidable.

Solution of Question No.15 

Assume that MPCP is decidable.
Decider for MPCP is R

Consider the following decider S

1. On input < M, w >

2. Construct , p as described in the seven parts.

3. Run R on P‟.

4. If R accepts, accept.

5. If R rejects, reject.

Then S is a decider for ATM, which is a contradiction to the fact that ATM is undecidable.
Question 16: qQno 2 ki tra ha
 If A ≤m B and B is decidable, then A is decidable.
Solution of Question No.16    yahan 
Proof: Since B is decidable hence there is a decider M that decides B.

Now, consider the following decider N:

Yahan reduction chali ha question k according  reduction ma function ha 
1. On input x

2. Compute y = f(x)

3. Run M on y

4. If M accepts, accept.

5. If M rejects, reject.

Since f is a computable function and M is a decider therefore N is a decider. Furthermore, x is accepted by N if and only if y is accepted by M. However, y is accepted by M if and only if 
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. This shows that N is a decider for A.

Question 17: 
If A ≤m B and B is Turning Recognizable, then A is Turning Recognizable.
Solution of Question No.17 

 Let A ≤m B and let f be the reducibility from A to B, Furthermore, since B is turning recognizable, there is a TM M such that L(M)=B

Consider N: is a decider
“On input x

1. Computer y=f(x)

2. Run M on y
3. if M accepts, accept.” 
Then it is easy to see that L(N) = A.
Question 18: 
let 
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Solution of Question No.18 
The function is countable only is if there is a one to one correspondance and onto correspondance so we need to prove it first is it one to one and onto esist or not.

We need to express a one-to-one
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Mean T is countable when there is one to one function
Question 19:
 Let A be a regular expression. Show that A is decidable.
Solution of Question No.19 
A language is ddeable if there is a turing machine of this language mean turing recognizeable language 
1. Proof is actually one line. 

2. If we have a decider M that accepts A. 

3. We can switch the accept and reject states to make another decider M‟. 

4. M‟ accepts. A 

Lets recall that a language A is Turing recognizable if there is a TM M such that L(M) = A.
Question 20:
Solution of Question No.20 

For checking the given number “234 and 399” that they are relatively prime or not we use Euclidean algorithm to find Greatest Common Divisor (GCD).
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The greatest common divisor of “234 and 399” is 3. There for they are not relatively prime

Question 21: 
Show that some true statement in TH(N, +, X) are not provable 
Solution of Question No.21 
Always a true statement is proveable a false statement is not proveablee ha tu hum contradiction le k sabit karen gay
And chon k hum ne sabit krna ha k ye prove ab
Consider the following algorithm: 
1. On input Ф 

2. list all possible proofs 
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3. Check if 
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 is a proof of Ф. If it is accept. 

4. Check if 
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 is a proof of ¬Ф. if it is reject. 

If all true statements are provable then since each statement is either true or false hence Ф or ≠ Ф is provable. Thus the above algorithm will be a decider for TH(N,+,×) . This is a contradiction as we have already proved that TH(N,+,×) is not decidable. 
Question 22: 
Show that A<TB , B<TC, A< TC 
Ye reduction ha is ko hud kr sakti ho
If a reducible to b

B to c

The a to c

Question 23: 
MINTM is not Turing-Recognizable. 

Solution of Question No.23 

Is ma hum ne reduction aur contradiction dono se proof kia ha 
Two facts about MINTM.

· 1             MINTM is infinite.

· 2          MINTM contains TM’s whose length is arbitrarily large.

If MINTM is Turing Recognizable then there is a TM E that specify MINTM. We will use E and the recursion theorem to construct another TM C.
On input w

· 2       Obtain own description <C>.

· 3       Run E until a machine D appears with a longer description than that of C.

· 4       create D on input w. 

All we have to note that eventually D will appear as MINTM contains TM with arbitrarily large descriptions. L(C) = L(D).

However, C has a smaller description than D. So D cannot be in MINTM.

Question 24: 
A={<R>|R is a regular expression describing a language containing at least one string w that has 111 as substring(i.e.w=x111y for some x,y } show A is decidable.

Solution of Question No.24 
RE aur DFA ka apus ma link ha so hnd outs pge 29 wala likh len is ma wo b
The following TM X decide A.


X = “On input 
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 where R is regular Expression:

1. Construct DFA E that accepts
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3. Run TM T on input 
[image: image49.wmf]B

 where T decides EDFA.

4. If T accepts, reject.  Agar T accept ho jay tu reject kr den

 If T rejects, accept.”
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Question 25: 
Consider following instance of PCP. Is it possible to find a match? If yes then give the  dominos arrangements. If NO then prove. 1/0. 101/1. 1/001 (5).

Solution of Question No.25 
We can give the number to instances as :
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We have choice for start matching that is pair B where 1 is at start from top and bottom so pair B is,
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Form pair B we can see that 1 is match in top and bottom string but 01 is left in the upper so we need a  pair whose bottom  string starts with 0. There are twp pairs A and C.
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 OR 
[image: image54.wmf]{

1011

,

1001

B

C

ìü

ïï

éùéù

íý

êúêú

ëûëû

ïï

îþ

123

 We can not use C because there will be a mismatch so use A.
After using B,A from upper 10 and bottom 10 is matched but 11 is left from upper so we need a pair whose bottom string starts with 1. That is B.
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 Upper = 101 , Bottom = 101

After using B,A,B from upper 101 and bottom 101 is matched but 1101 is left from upper so we need a pair whose bottom string starts with 1. That is B.
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 Upper = 1011 , Bottom = 1011

After using B,A,B,B from upper 1011 and bottom 1011 is matched but 101101 is left from upper so we need a pair whose bottom string starts with 1. That is B.
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 Upper = 10111 , Bottom = 10111

After using B,A,B,B,B from upper 10111 and bottom 10111 is matched but 01101101 is left from upper so we need a pair whose bottom string starts with 0. That is A and C. If we use C there will a mismatch.
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 Upper = 1011101 , Bottom = 1011100

So we use A
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 Upper = 101110 , Bottom = 101110
After using B,A,B,B,B,A from upper 101110 and bottom 101110 is matched but 11011011 is left from upper so we need a pair whose bottom string starts with 1. That is B.
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We observe that Upper Values are increasing, we can not use C having bottom 001 because in upper there will not 00 in it. So, it is not possible to find a match for this instance.

Question 26: 
In the silly Post Correspondence Problem, SPCP, in each pair the top string has the same length as the bottom string. Show that the SPCP is decidable. 10 

Solution of Question No.26 

 The SPCP problem is decidable. It follows from the following claim. 

Claim: A given SPCP instance has a match if and only if there is a domino 
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Proof of the claim:

” 
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”: If a SPCP instance has a match it has to start with some domino. Because the length of the top and the bottom string is the same in all dominos, the first domino in the match must surely have the same top and bottom string.

” 
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”: If there is a domino with the same top and bottom string then this single domino forms a trivial match of SPCP.

Finally, checking whether there is a domino with the same top and bottom string is easily decidable by examining the SPCP instance. 

Question 27:
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Solution of Question No.27 

We can give the number to instances as:
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We have choice for start matching that is pair C where 0 is at start from top and bottom so pair C is,
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Form pair c we can see that 01 is match in top and bottom string but 1 is left in the bottom so we need a  pair whose upper string starts with 1 that is pair A
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Now 0110 string is match from top and bottom,0 is left from bottom so we need a pair, who’s upper string starts with 0, there are two choice either select pair B or C. Let’s first try with pair B,
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It does not match, so let’s try pair C,
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Again we have a mismatch. There is no other pair left. So, it is not possible to find a match for this instance.

Question 28:
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Solution of Question No.28 

We can give the number to instances as

Numbering the instances as follows:
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The dominos arrangement which will gives the matching of top and bottom string is:

A,
    B,
   A,
   A,
  B,
C,
  C
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Now if we note the top string that is 1001100100100

If we note bottom string that is           1001100100100

Now the matching is found so this list is called match.

Question 29: 
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Solution of Question No.29 

We can give the number to instances as :
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We have choice for start matching that is pair C where 1 is at start from top and bottom so pair C is,
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Form pair c we can see that 10 is match in top and bottom string but 1 is left in the bottom so we need a  pair whose upper string starts with 1 that is pair D
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Now 010 is left from bottom and we need a string that is start from 0 at the top which is A
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Now the matching string is 10101, 0100 is left in the bottom , we need string with 0 from top that is E
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now matching string is 101010, 10010 is left in the bottom, so the best choice pair B
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matching is 101010100, 100 is left from bottom

So choose pair B again
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now 0 is left from bottom so choose pair E
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  now 10 s left from bottom, choose pair B
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So the matching string is 1010101001000100   

[image: image84.png]EXAMPLE 6.11

Now let M be the model whose universe is the real numbers R and that assigns
the relation PLUS to Ry, where PLUS(a,b,c) = TRUE whenever a + b = c.
Then Mj is a model of 4 = Vy 3z [ Ry (,z,3) ]. However, if N were used for
the universe instead of R in Ma, the sentence would be false.




Solution of Question No.30 

Note:- RE= a sequence of symbols and characters expressing a string or pattern to be searched for within a longer piece of text

Theorem: ALL CFG is undecidable. 
Regular epreson ko jidar b prove kia inverse lena ha accept ha tu reject rejet tu accept

//here decider for CFG is R and we take a decider for TM, 
// 1 decider for CFG that is R
//1 Decider for TM that is S
//Turing Machine M

//Input w

//language RE

If ALLCFG is decidable then there is a decider R such that L(R) = ALLCFG
Suppose R decides ALLCFG then consider S 

1. On input <M, w>                                   //M is decider and w is input
2. Construct and LBA D as described earlier. 

3. Convert D into an equivalent CFG G. 

4. Run R on G. If R accepts reject. If R rejects accepts. 

Note that S is a decider for A TM. A contradiction.
Solution of Question No.31 
Theorem: HALTTM  is undecidable. 

Suppose that HALTTM is decidable and R decides HALTTM. If we have R then we have no problem on TM that loop endlessly. We can always check if a TM will loop endlessly on a given input using R. We can use R to make a decider for ATM. We know that ATM is undecidable. We have a contradiction and that is why R cannot exist. 

Given R we can construct S which decides ATM that operates as follows:
1. On input <M, w> 

2. Run TM R on input <M, w>. 

3. If R rejects, reject. 

4. If R accepts, simulate M on w until it halts. 

5. If M has accepted w, accept; if M has rejected w, reject. 

Note that S will reject <M, w> even if M loops on w.
Question No. 32
Design a Turing machine for each of the following languages. 
First, give a high level description of the Turing machine (8 marks) 
then give formal description of the TM and draw state diagram (10 marks).

a. {w | w is a string over alphabet {0, 1}, and the number of 1s is greater than the number of 0s but less than twice the number of 0s}

Some examples words in the language are as follows:

001011110, 1100010111110, 01011, 10101010001011111

Some examples of strings NOT in the language are as follows:

10, 01, 100, 0101, 00010101, 11101001111

Solution of Question No.32 

 (a):

High level description of the Turing machine M1

Here I will consider a Turing Machine M1 which I will design for the above language given in the  question part (a). 

The high level description of a Turing Machine M1 is given in the below with detail:

1. Check the left most symbol of the input w if it is 0 replace it with x, if it is 1 replace it with x0. 

2. Repeat stage 3 and 4 till all 0s or all 1s are crossed off.

3. Scan the tape from the left to the right and cross the 1s & 0s and replace them with a. if not found move to the stage 5.

4. Scan the tape from the left to the right and  check the numbers of  1s more than 0s if not found than move to stage 5.

5. Count the symbols if the number of 0s are more than 1s accept. 

Formal description of the of the Turing machine M1

The machine M1={Q, ∑, ┌, δ, q0, qa, qr}

Where 

1. Q = (q0, q1, q2, q3, q4, q5, q6, q7)

2. Σ =(0,1)

3. Γ = {0, 1, x} 

4. q0 is the start state

5. qa is the accept, qr is the reject state

6. δ defined by the below state diagram 
State Diagram of Turing Machine M1: [image: image85.png]sye





b. {ai bj ck | k = i - j, and i, j, k ≥ 0}

Some examples words in the language are as follows:

ab, ac, aabc, aaabcc, aaaaabbbcc, aaaabbbc, aaaaaabbbccc, aaaacccc

Some examples of strings NOT in the language are as follows:

abc, bc, abb, abbc, aaabbbcc, aaabbbb, aabbbbcc

Solution of Question No.32 

 (b):

High level description of the Turing machine M2

Here, a Turing Machine M2 is doing some elementary arithmetic. It decides the language {ai bj ck | k = i - j, and i, j, k ≥ 0}
M2 = “On input string w: 

1. Scan the input from left to right to determine whether it is a member of a -b -c and reject if it isn’t.

2. Cross off an a and scan to the right until a b occurs. 

3. The b's and the c's, crossing off one of each until all b’s are gone. If all c's have been crossed off and some b,s remain, reject.

4. Restore the crossed off b’s and repeat stage 3

5. If there is another a to cross off. If all a’s have been crossed off, determine whether all c’s also have been crossed off. If yes, accept; otherwise, reject.”


Formal description of the of the Turing Machine M2

The machine M2= {Q, ∑, ┌, δ, q0, qa, qr}

Where

1. Q = { q1, q2, q3, q4, q5}

2. ∑= {a, b, c }(
3. ┌= {a, b, c, ×, }

4. q0 is the start state

5. qa is the accept state

6. qr is the reject state

State Diagram of Turing Machine M2:

[image: image86.png]



Question No. 33
Give Implementation-level description of Turing machine that decide the following language.

{aibj/j =i*n, for i, j, n ≥1}

Some examples words in the language are as follows:

abb, abbbbb, aabb, aabbbbbb, aaabbbbbb

Some examples of strings NOT in the language are as follows:

ababab, bbaa, aab, aaabbbb, aaaa

Solution of Question No.33 

Following is an implementation-level description of a Turing Machine as M3 that decides the above language. 

1. Some a's followed by some  b's, and both the number of a's and the number of b's are ≥ 1
2. The b's on a second tape.  
3. Now the first tape  contains only a's and the second tape contains only b's.
4. Repeat stages till 8
5. Check the cell under the tape head if it contains an a then move the tape head one step to the right else reject. go to stage 5 else accept.
6. Scan from left to right cross as and bs .
7. Number of bs should be equal to the number of multiples of a's. If number of b's are less than number of the multiples of as then reject else accept.
8. If an “a” occurs after “b” or “b's” then reject else accept.
Question No. 34
 (14 Marks)

Let 3-CLIQUE = {<G, 3> | G is an undirected graph with a 3-clique}. Show that 3-CLIQUE∈P.

Solution of Question No.34 

A clique of a graph  is a complete subgraph and the clique of largest possible size is referred to 
as a maximum clique. 
However, care is needed since 
maximum cliques are often called simply "cliques". A maximal clique is a clique that cannot be extended 
by including one more adjacent vertex, meaning it is not a subset of a larger clique. Maximum cliques are therefore maximal cliqued.
An undirected graph G = (V; E). where V is vertices and E are edges of undirected graph. We have to show that 3-CLIQUE ∈ P.  In any graph 3 adjacent edges form a triangle, so we will show that TRIANGLE ∈ P. The following algorithm decides TRIANGLE. 

On input G:

1. For each triplet of vertices (u; v;w) in G:

2. Return true if G contains all edges (u; v); (v; w); (w; u).  reducion
3. Return False.
By definition the algorithm will return true if G contains a triangle (3-CLIQUE). 
Let n = |V| (number of vertices) and m = |E| (number of edges) in G. Total number of 3-CLIQUES in G = [image: image88.png](3)



 , we can enumerate all one by one in [image: image90.png]0(n*)



 time. There are m edges in graph G, to verify that (u; v); (v; w); (w; u) are in G it takes  [image: image92.png]


 time. So that algorithm runs in [image: image94.png]


 time. Which is polynomial in the length of the input <G>. Therefore, 3-CLIQUE∈P.

Question No. 35
 (14 Marks)

Given a TM M and a string w, can we answer the question that whether M loops foreveron w or not. Prove the problem decidable or undecideable.

Solution of Question No.35 
In order to solve this problem, we will call this language as LPFTM where LPFTM = {<M,w>: M is a Turing Machine which loops forever on w}. We can say LPFTM is a decidable. Suppose that LPFTM decidable and R decide LPFTM. If R can be built then there is no TM that loop endlessly. It can be easily find out if a TM will loop endlessly on given input using R. So, this R can be used to make a decider for ATM. We know that ATM is undecideable. We have a contradiction and that is why R cannot exist. Given R we can construct S that Operators as follows:

On input <M, w>

1. Run TM R on input <M,w>

2. if R rejects, rejects.

3. If R accepts, simulate M on w until it halts 

4. If M has accepted w, accept: if M has rejected w, reject

Note:  R will reject <M, w> even if M loops on w. So this problem is not decidable.

Question No. 36   (12 Marks)

For the following PCP instance either find a match or show that none exists.

[image: image95.emf]
Solution of Question No.36 

First we will take the dominos for the above given string which will be as given below: 

Upper Side Dominos = 100-101-110

Lower Side Dominos = 10-01-1010

By given making the above Dominos of the given string in point of view upper level and lower level side, it is to be mentioned that there is no match for these dominos has been found. Let proof  it in the below with detail: 

This is the first domino in the beginning 

100100

100101101100

100110

1010


10010110


101010

This is second domino in the beginning 

101100

101101


101110

0110


0101



011010

This is third domino in the beginning 

110100

110101


110110

101010

101001


10101010

Question No. 37      (10 Marks)

Show that if A≤m B and B ≤m C then A ≤m C
Ye jo lese then or equel to likha ha sath fori m likha ha ye maping reduction ko show krta ha

Solution of Question No.37 

If A is mapping reducible to B and B is mapping reducible to C then A is mapping reducible to C.

In other words A can be solved using solution of C. The proof is given in the below with detail: 

A<mB: than there is a function 

f: (* ((* st. ( w, w ( A(f(w) ( B.

B<mC: than there is a function 

g: (* ((* st. ( x, x ( B(g(x) ( C.
kun letey han hum agar sedhy sedhy kr den tu contaradiction se tu proof theek na huwa phr
w( A(f(w) ( B

f(w) ( B( g(f(w)) ( C

w( A( g(f(w)) ( C

Let h: (*((* (h(y))= g(f(y))  such that w ( A(h(w) ( C. Now we can say that the h is reduction from A to C. If h is computable then let F be the Turing Machine to intakes w as input and halt with only f(w) on its tape. If g is computable then let G be the Turing Machine to intakes x as input and halt with only g(x) on its tape. So we can define H as follow:

On input w

1. Run F on w(write f(w) on H tape) 

2. Run G on f(g) (write g(f(w)) on H tape) 

3. Halt with  g(f(w)) = h(w) on the tape 

4. So A<mC
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