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Refresher
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We can reuse pairs 

several times

The blue word concatenation 

matches the yellow concatenation



Modified Post’s Correspondence Problem (MPCP)
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Solutions must start with “pair 1”
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Modified Post’s Correspondence Problem (MPCP) (2)
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Solutions must start with “pair 1”

No solution that starts with pair 1



Configuration strings
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1 0 0 1 1 1

q

10q0111



Computation history strings
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𝑞110111

1𝑞10111

11𝑞0111

110𝑞111

1101𝑞11

11011𝑞1

110111𝑞 ◻

11011𝑝1

1101𝑝10

110𝑝100

11𝑝0000

11𝐻1000



Computation history strings
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𝑞110111#1𝑞10111#11𝑞0111#110𝑞111#1101𝑞11#11011𝑞1#

110111𝑞 ◻ #11011𝑝1#1101𝑝10#110𝑝100#11𝑝0000#11𝐻1000



HALT ≤𝑚 MPCP idea
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#𝐶1#𝐶2#𝐶3#𝐶4#…#𝐶𝑛+1#…#𝐶𝑓#

#𝐶1#𝐶2#𝐶3#…#𝐶𝑛#𝐶𝑛+1#…#𝐶𝑓#

𝑀 𝑤 ℎ𝑎𝑙𝑡𝑠

#𝐶1#𝐶2#𝐶3#𝐶4#…#𝐶𝑛+1#…#𝐶𝑖#𝐶𝑖+1#

#𝐶1#𝐶2#𝐶3#…#𝐶𝑛#𝐶𝑛+1#…#𝐶𝑖#
𝑀 𝑤 𝑑𝑜𝑒𝑠𝑛′𝑡 ℎ𝑎𝑙𝑡



Restricted Turing Machines
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1 0 0 1 1 1

q

𝛿: 𝑄 × Γ → 𝑄′ × Γ × {←,→}



isEven’
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0 1 ◻

𝒒𝟏 𝑞2, 0,→ 𝑞2, 1,→ 𝑁, 1,→

𝒒𝟐 q2, 0, → q2, 1, → q3,◻,←

𝒒3 𝑌, 0,→ q3, 1, → q3, 1, →



(isEven’, 100) pairs
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(isEven’, 100) solution
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(isEven’, 11) pairs
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(isEven’, 11) has no solution
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MPCP ≤𝑚 PCP
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11

110

pair 1

100

0

pair 2

00

01

pair 3

11

110

pair 1

00

01

pair 3

11

110

pair 1

100

0

pair 2

⋄ 1 ⋄1⋄

⋄ 1⋄1⋄0

1⋄0⋄0⋄

⋄0

0⋄0⋄

⋄ 0 ⋄1

pair 1 pair 3 pair 4pair 2

$

⋄ $

pair 5

1 ⋄1⋄

⋄ 1⋄1⋄0

⋄ 1 ⋄1⋄

⋄ 1⋄1⋄0

pair 1 pair 2

1 ⋄1⋄

⋄ 1⋄1⋄0

1⋄0⋄0⋄

⋄0

pair 3

0⋄0⋄

⋄ 0 ⋄1

pair 4

$

⋄ $

pair 5



MPCP ≤𝑚 PCP (2)
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