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'R Pers::mc\\ Summnrnj ofjon\?crs's Prooram 4r'ans(g>rmn)'ion.

(:BESic\es l)e'ma w‘m" \l‘s ';':-He Sads i)' 15 -nﬁs note is
also a wri}'ins exercise g:r the r':SH' l\ancl, which con

Use sSome ““rain‘a r\s )

lee o-nwer clo.:j ‘S‘. Served on ‘Hoe 'H')esis COMMi‘”‘ee ?ar
H.‘B.M.Jon\eers; this note's main Purpeose s to record
wl\aJ' Seems to be the mos} IIMFOF)'Q'n"' For)- o? what T
)eqrnec\ while doina so. 1he reason %o do so Fu\o]iclj
s Jo Surrlemen"‘ D636 ”\:\lh naive '}I’O\nsgarma"ior\
5‘35‘1ems are unli\qe\:j to werk ’ - writlen In 19317~ Jon-

k@rs's Frogram ’}rans@rma‘licms Qare no} hecessarilq
!
’naive” n “12 sense wi”n whicl\ I uSec\ ‘uﬂe. ')erm “1‘3 Lears

aao.
'Proaram develormen'} b,j means °§) coor‘clino}e ’}mns-

@era)-mn s a We“—known 4ec)nnique, see,@r insl‘c\nCe,
the ﬁf}k exa;n]«;\e n Chq?;-er 8 O? “A d'ISc:ilc-\ine. OF
roSrQMminS ),'m wl\ic)w an CG,C)" s‘alesra&e IS Cun-
hec}ecl ’}O o (P,qu)—SFOCe Lb meons OF -}};e Qqu\o.)'aons

a

(o) P=a-c qz=<* r=N-a

The “ee}mic]ue OP re\ol"ms 'nne Prosro.m crraem\‘ma "
(Q,c)-sloqce and the pProgram o]oera)-}nﬁ in (P,c’,r)—
sPace lo\"j merg‘.nﬁ H‘uem 'ln)m O Froaro.m clper-a"ma
in 'Hle Car‘}'esiah \i:rocluq} of +he 'h-uo Spaces [
o—f loter do}e and has been in e]:emc\%%j discovered
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b,'_‘j Meerlens. (Jon\ﬁers wes reg [0] ) -In -n'ie mer&ec\
program , (o) is a set of invarian} relations. and
either the )DO«'H" C&,c) or the %)P]e (P,q,r) can

loe )'urnecl 'm)o Ouux'.liorb chriak\es. (T]ﬂ'ns exc\womje
occurs in EWDE22 "On making solulions more and
more Gne-srainecl "; in those daus 1 shll wrole abou}
”3}105} Var}q]o\em”!) No-)e ‘H\q} )o -9 and r are not
incle]semclen}: '})ne:j sovl-'uf:% q-r= g N - Fa .

Q-onkexs —See [1]- combines such o c\mnse o?
3)'o»e sSpoce CIP 30 Cles‘nrecl) win Q. cl"ian e —in
Gr}-icu\ovr G- Tecluchon_. ot & roqram s honc\e"er‘-
I\’.:ru'nﬂou.c . -.[h Q@I"cmeﬂn)icﬂ}eﬁ) exfm‘:?‘e 1 )’)oc\ c\\onaec\
—-()crr + e so\\ee OP e%cienc:)— 'H)e re)oresemla;icm
w‘aHﬁou} CLanS'.nﬁ 'H')e Cleg'ee OF nmAe}erminacjg in
YhanJ o”‘n@r exomr»)es 1 \nac\ ’r'eclusce.c\ the Clesree
o? honcle}-e,rm'mc: without e.\qo\njinﬁ he state
S)’DQQQ. gs & TQSLA‘]' ‘I was ‘Fu.?.z\eo\ ‘]‘o See ——wa}\-.ouir
Omb exp\]ci} Jus}'}‘{‘?ca)‘icm—- -}he ')'wo ]oe‘m Cleq\} Ni'Hn
N com\oina]-io-n, —n')e onowinﬁ Ccmsiclerjio:ns cenvinced
me nm} suc\q o CO‘mlo'th\;ior\ mia‘n-},‘nncleeci, \De ne-
C.esscrb.

CCW\S'lC-\?/r ’H’n"ee TOOrams x4y ro > x Fro » 9nd
/BOS’ Le} X:j/PrOSP‘OS :su.c)'; ‘]')1\2'}, o scrmf) Func.}km
1%) 3 maintoins X= P(3> 5 and "”’103 X cmlj o<-
curs In assasnme«n}s -}o X, The loc”e«- Tircurm —
‘S}nnce 1m \ies }},G} A Ccoan be rejqro\ec\ Qs Quxi~

\iarb vochx\o\e Omc\_, \nence, Can )oe e\':minc\)‘eo\._; \2'}'
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b?ros be the resul} oP‘Hﬂs elimination .

Le\- Xb?rb‘g Pu.r)‘lner)'nore lDe suc\n "n"\c.]' 5 Crnlb ocC-~
Curs \n qssisnmem)-s to Y or (A} \Cjuarcls. As a
T‘esun-, oﬂex re/}o\o.c:in n X.E)’Pr?ﬁ eac") Suc.rcl
3(5) \o\‘j Q. Suarc\ 8'?31) not ccm)rqinina Y, we

e} a rogram )n which can bhe Y‘E\gorclec\
CSKS ctu)zi\;?zr‘j Var o.\:\e O\i?cl., \nemce, <an ]:e.
e)imiha"eol. Le)- H’)e resu” op -))ns e\imina}ion \oe.
X,Pro:j.

Sw?Fose @rpnor 'nna]‘ 33 quDmS we <an )omve
() thal each Smrd 3(3) where it occurs 'wn)—alies
o (x) |
() thal in mo qnerna)ﬁve comshuch c? Xﬁ’?ﬁ'oﬂ the
3uarc~ls are So s“rtmg —“nor\- Q\Dcnr‘)‘icrn rna:j
occur
(4'553 ')r]'\al- n each re?e}'i}‘:ve Crms}-ruc} the Olis‘;)uncl'ion
c:r? the Swds CD) equa\s el o? the CorrESPcme)ing
g'CX) . (Comdiliem (ccé) com be dro]opecl w\wem,
o o Helmem, Ye e}i)?on 1S ex]-;resseci \93 means

o ‘}‘Qil Yecursion: O\no”':e/r' reosoun "o CCJ\’\SiC\QA’

do odd !

Uhc\er ‘H’\e O}JOVG ASSUum )'JCMS edclﬁ CUYV\IDLL}G"RM
Poss'-ue unclor c.crn}ro‘ o? \\j’ProS CorreSchc].s “0 C
CUmrﬂu}‘C\“iOn ]'Jossi‘o\e unc.]e/r' Ccrn;rb] O? X’Prog. —n'!e
‘}'rcmsi]‘.on F'crm X/Pro ‘}0 \Lj/ij )’)GS cmb reclucecx
'H:e. d%ree 0{) htmc;e ermi\nqcb‘. Correcsness QF X?ma
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implies correctness o? 3’?1'03, artial correctness o?
Xlro +0 e/}-\"xe/r- Wl”\ < reo o? ‘}e.\"\miha}‘nan o?

| S =9 P
“j/Proﬁ Proves »Hwe la'}’l‘ef‘ ane 40}'@)\:) correc}‘.

.
P

—nle reéasoumnm bo)‘tb ‘})'-e l’ec\uc)ion o? ’Hne huncle}erm'mo.c:.a
and ‘H'le ‘\'ransi*ion erom x to may )‘.qve -}o be com-
)D'mecl is +the Flllow-ma. On the ome \nand “-ne value o?
\3 ‘mo.j \Oe \neeéeo\ ';o &escﬂ\oe \'iouo 'n'\e.. hcmclexcr—
‘m‘macj 1S *o ke res}‘ric;ec\ A hna:j ]:;e c \005 oP
VO.Lues 'ml'c wl'\ic_\n vclues com ke T"“'} onal ?rcrm
Lohick an ”Gr)'::i;ro«r " vca‘;ue mo:-,j \r.:e. }G\?% c\wmj:

E may be o -sxqﬂ( wath the same Ccm}em}s,

N en rci'ns a ]GSLih-Frs}-ou‘}' l"e:sime. Own the
OPner ‘nGncl we rna be W'na)o‘e '}“b 'lnlrocluc-e O :j
‘.Sc:l-isf in'j X= P(fj\? )Dchrre the ‘res«}ric.hon °‘P +he
nonde erminacy , Since +he range o-%j F(f_'j) ™oy
\oe SMQ”@(‘ ’H’)Q-\n -Hwe VQ\ues ogn X 'n‘lo.) are ev-~
Yn'uss'tlole n XfPro_g: One oF) e Furposes o ’Hm

r'ashic\ic-n o? '}}le honde}erminac mo‘:’) be '}0 ruﬂe

cu} )r}]ose VQLMGS OF) x ‘Fcrr w ‘.c\q fH’ue Qolu\q)-io-n
X=€(}_j> an-no}' be s::\veca] {t?lf Y - ‘H‘emce 'Hm

Q :He need for CO‘rnbihQ}'th.
poss fer :

*

Tn the najve program )fr-nnsPOrmw)-:on systems relerred
}o n END636) an ol)v%ouslb correct program shouwld be
')ranspormed into an eﬂ'?ciem‘} one ‘:3 arpb%nﬁ G 3@quence
o( Seman}'ics )‘Jl’eSer'vin3 ")Tans%‘rma"ions,eac\ﬂ oF H.em
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Yo be }G\Qen ?cnm Co ]iloro.r:) OP Suc\n ‘H'YMSS. Sucl-. «
Sequence, however, s \oaic_on equiva\ern'} lo a mechani cal
veriﬁca}mn o? »}-\ne Hneorem )\q}- +he {?mc.’ Proaram (k3
Correc)-. —Ih ')'L)e. case oP e—ﬂ?cien}L Frogrcnms —~which are
l’ec\“ C. \oiece OF \o&icce] ‘orin\\'an‘sL]rb— ’H’)al 'H'\eorem
S oﬁen clee,—_,, and hence c\erivins o program in such
Oy ij Oy \oe ex)oec)ee‘ ')-o ):)e as )‘.min u\l Qs mec\mn-
ical rooF) VeriF)ica)"!On. Hence ™y doubts. :yon\?e/rs's
Yrans ormatioms , Nowever, don't come from o l'!\t)rc\rn
and ')'he ‘mvorilance }orbop oP x:?((j) 3'|ves ’H’\e op-
Fofhmi}:j oF) inserl-'ma G, Su)sfne. arcument do ke loro-
Viclecl b ‘)')'78 ]nven)tor oP the Arans ormq*ion. _ﬂne ]G'”er
\nmj o Iorosrom cleve\o me/n'}( \03 '}'!‘arxs@rma}ions s

no )onSer— noive cmc.\, Llere@re, hr\uxc)ﬂ ™ ore rec.\is—

bie.

I hO)’Je J’]'\a}' n ‘”le o.}oove JOnke,rs S}‘in Yec03n'|2cs

his H’n‘urc\ cL\qTal‘er. ﬂ«ﬁer G miu Wee\tencl ik s CQ\cl
thl ve‘:j winolb.
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