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Algorithm A solves the halting problem

¥tAgit¥susing P and I / problem PB no no¥
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Algorithm A solves the halting problem

¥±t¥nf'I
with input I .

no no
→→ →→
#

P'C ) {
return PCI) ;
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Proof by contradiction i

Assume that there is an algorithm B
, which solves the

hatting - no- input problem forge program Psg
t

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

Algorithm A works as follows :
- A takes two inputs , a program ④and an input I .
- Let program P

'
run P with input I and output the result of NII .

- Run algorithm B with P ' as the input .
- Return the result of BCP')

.



By our construction of algorithm A ,

P' halts if and only if P halts on input I .
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 .

Ahh
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Algorithm A solves the halting problem

PetPig¥ip¥AgrithmB¥I and run P with I #exists-halting- input problem ) no no
→→ * ⇒
-

-

digamy
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Proof by contradiction i

Assume that there is an algorithm B
, which solves the

IishaHnginpwpWem for any program P .

We will construct 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
'Tignish , runnpmwithnnpadand

retune PCI) .

. common idea .
• Run algorithm B with P' as its input .
• Return BCP')

.



By our construction of algorithm A .
-

←FinpuI If an,d
,

only ifthereexistsaninputII-suchthatphaltsonmputIS.in
ce B solves the exB¥put problem, then It solves

the halting problem , which contradicts the fact that the
halting problem is undecidable .

Therefore
,
the exisshahhgnhpht problem is undecidable .

TX



_2pBbBiBM; i?2 H2�`MBM; ;Q�Hb

"v i?2 2M/ Q7 i?Bb H2+im`2- vQm b?QmH/ #2 �#H2 iQ,௄ .2}M2 `2/m+iBQMX௄ .2b+`B#2 �i � ?B;? H2p2H ?Qr r2 +�M mb2 `2/m+iBQM
iQ T`Qp2 i?�i � /2+BbBQM T`Q#H2K Bb mM/2+B/�#H2X௄ S`Qp2 i?�i � /2+BbBQM T`Q#H2K Bb mM/2+B/�#H2
#v mbBM; � `2/m+iBQM 7`QK i?2 ?�HiBM; T`Q#H2KX

*a k98 GQ;B+ �M/ *QKTmi�iBQM 6�HH kyRN Rk f Rk


