Post Correspondence Problem (PCP)

INPUT: {[2],[2],..., [{£]}
PROBLEM: Is there 44, @9, ..., 1, such that ¢; ¢t;, ... t;, = biby,...b;, 7

t1,to, ..., tr, b1, bo, ..., by are strings over some alphabet .

A solution, if it exists, is called a match.



PCP - example

For the collection of dominos below:

] [ L] 7]
i) (] L ) 7] [ %] ][ 7]

For the collection of dominos below:
ab | fba) b
aba |’ |abb|’ |ab

a

bab

here is a match:

there is no match.



Modified Post Correspondence Problem (MPCP)
Require that the match start with the first domino.
INPUT: {[2],[2],..., [1£]}
PROBLEM: Is there is, ..., 1, such that t1¢;,...t; = biby,...b; 7

m

t1,to, ..., tg, b1, ba, ..., by are strings over some alphabet 3.



Reduction from MPCP to PCP

Let v = wjus...u, be a string. Define
XU = )k U XUy X ... X Upy.

Wk = Up*k Uy k... % Upyk.

KUK = kUK Ug k. ..k Uy k.

Given the collection of dominos:

il [l [
{[bl]’{bg T bk }
output the collection of dominos:

) G
*byx] T Lbyx] T Lbox] T Lbgx

1.

Y

O



Reduction from Aty to MPCP

Given M = (Q,%,1,0,¢s, Gace, Gre;) and w = wjws ... w, a reduction machine constructs dominos as

described below:

#
1' [#QSwlw2-~-wn#:|.
2. Foralla,b € T, forall ¢g,r € @ sothat ¢ # gu;:

If §(¢,a) = (r,b, R) add dominos [%}

3. Forall a,b,c € I',forall g,r € @ sothat g # gt

If §(g,a) = (r,b, L) add dominos [%}
4. For all a € T, add dominos H
5. Add dominos |%] and [ 2].
6. Forall a € T, add dominos [%2==] and [ ].

dacc

7. Add domino [%}



Correctness

Any solution must begin with [m .

Gace 18 nOt in the dominos: bottom string longer than top string.

Growing the top part makes the bottom part represent the next configuration:

o . aFtr#
aFr aFuy#

(y is the configuration next to x.)
If M does not accept w, ¢q.. never appears in the bottom.

The lengths are always different and hence no match.



