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Algorithm A solves the halting problem
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Algorithm A solves the halting problem

→ Letpimnp O→→''
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program P : halting problem : program P' : algorithm B
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Proof by contradiction :

'Assume that there is an algorithm B ,
which solves

the halting- no- input problem .

We will construct an algorithm A to solve the halting problem .

Algorithm A works as follows :
- A takes two inputs , a program P and an input I .
- Let program P ' run P with input I and return PCI) .
- Run algorithm B with P ' as its input .
- Return BCP1)

.



By our construction of algorithm A ,

P@BoninpHIit and only ifp'haI
Since algorithm B solves the halting- no- input problem ,
algorithm A solves the halting problem , which contradicts
the fact that the halting problem is undecidable

.

Therefore
,
the halting- no- input problem is undecidable

.
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Algorithm A solves the halting problem

÷µ'¥¥Ma¥÷¥'÷,and MNP with I
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Proof by contradiction :

Assume that there is an algorithm B ,
which solves

the exists- hatting - input problem .

We will construct an algorithm A ,
which solves

the halting problem . Algorithm A works as follows :
- A takes two inputs , a program P and an input I .
- Let program P ' ignore its input , run P with input I ,

and return PCI)
.

- Run algorithm B with P ' as the input .
- Return BLP')

.



ByEgalgorithm A ,

g-lIhanputI If and only if there exists an thput I
'

M_hthAPhaB-

Since algorithm B solvestheexists-hatting-mputproblem.LA/gorithmA solves the halting problem , which contradicts
the fact that the halting problem is undecidable

.

Therefore
, thTxBBhaHYnpapnbem is undecidable .
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