
rhe uneolv:birity of the H.rrine Problem

pieces of notation:

(r) p(At,...,An), for,procedure p appr

(r) ,tp, for 'description of (proce,Jur€)

claim: Ihere is do procedure P such that, for any procedure Q, :ntl
any input to q, P detemines lhether a(A) hatts or

Proof: s!ppose there rere such a procedure. call it 'HALT'. Let i
have the for rorinq descriDtion (i/HALr):

(3) ALT(lo,A) = 0utput ,H' rf q(A) harts; then hart.
0utput 'L' if q{A) loop3; !hen h.rt.

(5) HALr*(4q) = 0utput 'N' if HALT(tA,lq) ourput3 'Hi; !hei hatt.
0utputrLr ir HALr(la,ld outputs ,1,; rhen harr.

f HALT'1 is a possibre prccedure, then so is HALr**:

(6) HALI*(lA) = Looe ir HALr*(lO) ou.ours 'H'.il.rt if HALTTGo) outputs 'L'.

o)

HALT. i5 not a possible pro.edure! for coisider:

HALr**(/HALrieJ = Loop if HALT,T(/HALr*^') outeuts
f HALI(/HALr*i1,IMLT*'1)
f HALri'i'(#HALr**) harB.

if HALT:T(IHALT**)

'f 
HALr(ftALritil,lHALr**) ootpu!5'

rf HALrri*$HALT':ir) loops.

(8) HALr*(/HALr*,1) loops ir, and only

This is. contradiction. Hence, there i

if , HALr,*(tNALr,1*) ha r ts,

HALT. Q.E.O.

rurins s theorem is notevorthy ror resoN. (i) tt is a
oea,,irr'" c, iL e,L-bti\tF. a !19!91t9 -",trit relies on rit!re mre rhsn therrordinary" norioi of
a nech:nical procedure. N:!ur.lly, a rieorous dehonstration of the theorem,
or the sor!: n:thenatician d€Dids, involves technjcal nachineryi
bu! not th much more, {r) t is a 6eful resulr. lt shows us that the class
of rormulable problen3 not solvable by purely mechanical means is not enpty.
It stimulates us to wond€r rh.! other problens, €qually trivial in aepearance.'J , i, drl osoph rntiy siqr Llj!:!. 'p,. .",:;;:-=i- r.;T:;i ;i-rtr'. , ioe, , dri, oid pliro

about freedom and d€terninism, thoushr:nd mech:iism.



l. The H.rtinq Probr4 and Proqranmrnq.

The proof trr.t rhe H:ltine Problem is unsolvable can be dpressed directly
.e a demonst.:lion that a certain sAslc prosram candot be devised.

l,re suppose that. prosram ('HALT") can be kritten in BAstc, HALr uritizes
a9 and A5, and produces. srnsle ouipur variahle HS. HALr

(r) BALr(0s,as) prcdrces H$, Hs = 'H'is in qi halts khen applied to a9

The actuar proqram Gn be supoo5ed to

if the (BAs c) proe.an lhose lext

have the fol lding s!ructurei

r00 GosuB 400
1r0 tF HS = 'H' THE C0T0 r0
]20 END

4oo LEr A5 = os
410 GosuB 500
]l20RETUR|l
500 .,.

Liner 500-N contain the hypothetical HALT prosran. Lines 110o-!20 contain
the analog!€ of HALT*. Lines r00-r20 coirain the an:losue of BALT*,1.

The lrparadoxicalrr nature of the prcgram energes when !e consider its
behavior under the lolld,ins circumstances:

0K LEr qs = ' too cosuB 400; o rF Hs =

0S = the text of itself, the program rill halL only if tt
determines thar it 'onri hal!; it !ill loop only if i! detemines

Bur not with lines r00-420. so, !irh lines 500-N, our hypo-
thetical solution to the fialtinq Problem. But no nore about that solution vas

it ras a solurion. so no such solution can be siven in BAslc.


