6b
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Problem

Image source: https://picryl.com/media/domino-dominoes-game-7708ba
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Analiza Algoritmilor - CB L6b Post's Correspondence Problem

Refresher

‘IHHHI\IIIIII'IIHII

0 01 0011

One pair = one “blue” word,
one “yellow” word

pair 1 pair 2 pair 3

The blue word concatenation
001 001 1 matches the yellow concatenation

We can reuse pairs
0 01 0 0011 several times

pair 1 pair 2 pair 1 pair 3



Analiza Algoritmilor - CB L6b Post's Correspondence Problem

Modified Post’s Correspondence Problem (MPCP)
o]
11 100 00

pair 1 pair 2 pair 3
[ ]]
11 00 11 100

pair 1 pair 3 pair 1 pair 2

Solutions must start with “pair 1”




Analiza Algoritmilor - CB L6b Post's Correspondence Problem

Modified Post’'s Correspondence Problem (MPCP) (2)

n
Solutions must start with “pair 1”
01 0

0011

pair 1 pair 2 pair 3

No solution that starts with pair 1



Analiza Algoritmilor - CB L6b Post's Correspondence Problem

Configuration strings

0

11010 |11

10q0111




Computation history strings

g110111 11011p1
110111 1101p10
11g0111 110p100
110g111 11p0000
1101q11 11H1000
11011q1

110111qg O



Computation history strings

q110111#1g10111#11g0111#110q111#1101g11#11011q1#
110111q O #11011p1#1101p10#110p100#11p0000#11H 1000



Analiza Algoritmilor - CB L6b Post's Correspondence Problem

HALT <,,, MPCP Idea

HOLHC HCH . HC HCy # . HCH

M|[w] halts
HC HC HCHO# . HCy o # . HC,#

HC HC, HC# . HC #C, # .. #C #

M|w] doesn't halt

HC HC HCHCH . HCy  # . HCHC,,  #




Analiza Algoritmilor - CB L6b Post's Correspondence Problem

Restricted Turing Machines

5:Q XTI > Q' XTI X {«,—>}



Analiza Algoritmilor - CB

ISEven’

L6b Post's Correspondence Problem

d1

d2, O' — 2, 1» —

q:

d2, O' — 2, 1' —

qs

Y) O) — q3) 1) —




Analiza Algoritmilor - CB

L6b Post's Correspondence Problem

(IsEven’, 100) pairs

#qg,100#

pair 1

q> d> d>

- - - -
qs1

10

mm

q> q30 3

—

q3 q3

S ——

I




Analiza Algoritmilor - CB L6b Post's Correspondence Problem 11

(Iskven’, 100) solution

--Mllﬂllﬂllﬂl

#q,100#

OEENONAEoAEanG




Analiza Algoritmilor - CB

L6b Post's Correspondence Problem

(Iseven’, 11) pairs

#q111#

pair 1

q> d> d>

- - - -
qs1

12

mm

q> q30 3

—

q3 q3

S ——

I




Analiza Algoritmilor - CB L6b Post's Correspondence Problem 13

(Iseven’, 11) has no solution

--IIIIIII-

#q,11#




Analiza Algoritmilor - CB L6b Post's Correspondence Problem 14

MPCP <,, PCP

IIHH!I\III:II\IIIH!II IIIIHHHHHII"IIIIHHHHII IIIIIIIIIII IIIIHIH!II\IIIIIHIIII

11 100 00 010l 1 010 100000 0000 $
pairl  pair2 pair 3 pair 1 pair 2 pair 3 pair 4 pair 5
n “
11 00 11 100 01 ol0 0000 1 010 100000 $

pair 1 pair 3 pair 1 pair 2 pair 1 pair 4 pair 2 pair 3 pair 5



Analiza Algoritmilor - CB L6b Post's Correspondence Problem 15

MPCP <,, PCP (2)

IIIlII\IIii!I\III!II IIIIIIlIIII\IIIIIIIIII\IIIHIIHIIII IIIIIHHIIIII IIIIIHIIII

01 0 0011 00olo 0010 Qo 0000 1010 $

pair 1 pair 2 pair 3 pair 1 pair 2 pair 3 pair 4 pair 5

No solution that starts with pair 1 No solution at all



