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The algorithm continues, trving to improve the current f by making random transpositions. The coin tosses
allow it to go to less plausible f'a, and keep it from getting stuck in local maxima.

Of eourse, the space of s is huge (40! or so). Why should this Metropolis random walk succeed? To
investigate this, Mare tried the algorithm out on a problem to which he knew the answer. Figure 2 shows a
well-known section of Shakespeare’s Hamlet.

ENTER HAMLET HAM TO BE OR NOT TO BE THAT IS THE QUESTION WHETHER TIS
NOBLER IN THE MIND TO SUFFER THE SLINGS AND ARROWS OF OUTRAGEOUS
FORTUNE OR TO TAKE ARMS AGAINST A SEA OF TROUBLES AND BY OPPOSING END

Figure 2

The text was scrambled at random and the Monte Carlo algorithm was run. Figure 3 shows sample
output.

100 ER ENODHDLAE OHDLO UDZEOUNORU O UOZED HD OITO HEOQSET IUROFHE HENO ITORUZAEN
200 ES ELOHRNDE OHRNO UOVEOQULDSU 0 UOVED HR OITO HEOQAET IUSOFHE HELO ITOSUVDEL
300 ES ELDHANDE OHAND UOVEOULOSU O UOVED HA OITO HEDQRET IUSOFHE HELO ITOSUVDEL
400 ES ELOHINME OHINO UOVEQULOSU O UDVED HI OATO HEOQRET AUSOWHE HELD ATOSUVMEL
500 ES ELOHINME OHINDO UODEOULOSU O UQDEO HI DATO HEDQRET AUSOWHE HELO ATOSUDMEL
600 ES ELOHINME OHINO UODEOULOSU O UODEOD HI OATO HEOQRET AUSOWHE HELO ATOSUDMEL
900 ES ELOHANME OHAND UODEOULOSU O UODED HA OITO HEDQRET IUSOWHE HELO ITOSUDMEL.
1000 IS ILOHANMI OHAND RODIORLOSR O RODID HA OETO HIOQUIT ERSOWHI HILO ETOSRDMIL
1100 ISTILOHANMITOHANOT ODIO LOS TOT ODIOTHATOEROTHIOQUIRTE SOWHITHILOTEROS DMIL
1200 ISTILOHANMITOHANOT ODIO LOS TOT ODIOTHATOEROTHIOQUIRTE SOWHITHILOTEROS DMIL
1300 ISTILOHARMITOHAROT ODIO LOS TOT ODIOTHATOENOTHIOQUINTE SOWHITHILOTENDS DMIL
1400 ISTILOHAMRITOHAMOT OFIO LOS TOT OFIOTHATOENOTHIOQUINTE SOWHITHILOTENOS FRIL
1600 ESTEL HAMRET HAM TO CE OL S0T TO CE THAT IN THE QUENTIOS WHETHEL TIN SOCREL
1700 ESTEL HAMRET HAM TO BE OL 50T TO BE THAT IN THE QUENTIDS WHETHEL TIN SOBREL
1800 ESTER HAMLET HAM TO BE OR 50T TO BE THAT IN THE QUENTIOS WHETHER TIN SOBLER
1900 ENTER HAMLET HAM TO BE OR NOT TO BE THAT IS THE QUESTION WHETHER TIS NOBLER
2000 ENTER HAMLET HAM TO BE OR WOT TO BE THAT IS THE QUESTION WHETHER TIS NOBLER

Figure 3

After 100 stops, the message is a mess. After two thousand steps, the decrypted message makes sense,
It stays essentially the same as further steps are tried. I find it remarkable that a few thousand steps of this
simple optimization procedure work so well. Over the past few years, friends in math and computer science
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