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The other doy 1 received a nice Pro\O\-!mn , which is
o Qemera\i‘z«a\"van OF)G. Pmb\% I once ‘ihvem;-eo‘. (gee
EWD 570 and EWDS?S.) For nz1 Jhe ﬁanci-icm ?(’n)
s 9iven \53

(‘1) =1 (0)
(2k) = FCrd for Rz (D
F(fz\w‘l) = h (F(\?),F(\Hl)) " (2)

T")e Pro‘o\&m 15 '50 o\esisn an e@cie«a\' a]gor?“hm
Ptd’ -\-he cm\ou‘ahw oF F(N) Wwhen nO Sloecia]
Pmp&rl’ies OP 'H‘ae 'm)'eaefr ganc\-iom \'\ —‘Suc}') as S.'D""

meh‘j oY associa"ivﬂn_ are 3ivem.

Trom (1) oand (2) we observe thal +the ?—values
'Fw the comseculive Oc.rgu-mon-\- Poir (’2‘?,‘2\?441) ore
exPre ssed v 'H'loSe o? Yhe com sec:.g}'nve orsumfm‘) ‘fw\‘ur

C\?,\R-H). Because

'(.(Q\H-Q) = ?(h-ﬂ) (")
also the \G’-values Porr }he consecutive arﬁumen)r ouir
CQ\?H,Q\Q-\-Q) ore expresseo{ Y those o (\?,\re-n).
(Nole +hat Yhe obove observalions ore mo "surprising™

they are abou} the ELLCQ Yhing inspeckion OF (1) and (2)
comn +eo~c\1 us.)

>

The obeove observations su 3es’r Yo carry oul the
Cmn]ou¥a\-icm us’ms Pairs o F—va\ues Corres‘ocmc\'ms

-\'0 Pairs OF Ccmaec‘.d-ive. mr&um{m}S.
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More Fr‘eciseL_j , with (Xa) S}amo“fna ﬁf o T:mir OP
comseculive OW'SUM%')'S , €,
X+1 =y (&)
and with (P,q) S\-nndina ?«r the poir o? Corres pund-

n - volues , .
0 p=FG) A g= P (s

i)' [ Susseﬂ-ed Yo use (4)1\(53 as invarion}t rela-
Yon. W can be established [ }he smallest values
0? -Hne Qrgum%}‘s —_ (X_.\/>= (1,9.)—— 3 N}\em we CGn
hit the argument N by repeatedly “doubling” the
Pmr oPCmsecu)‘-ve orsumenis CX,y) under invariance
OF (5)) we have solved Yhe pro\n]@m Because the
initial value oP V4 18 o\reao(:j greo.\rer Phan N's minimum
value ;| we shall ‘:l'rb Yo b N by X, ie do estoblish
x =N,

The re)oea)-ec\ "olou\o\sng" o? Yhe qu“me’"" pair (x,y)
‘Susses\s Yhe introduction oF e variakle, r say , whose
VaLu:e s resiricted to owers oF 2 Yhe guic\lns o?
the doulo\‘mﬁq process  requires hwo -sidesl Co-n}m},w\n;c\a
We Com express \:.3 &nc\osing N in a s\wrin\?ing

interval . In sherl, we propose
(Y_E_’c‘:c';o:r'=2") N rex \<N<T¢y (6)
aAs owr hexx‘ n varion}.

The obove 5“33“)”“"5 | eadk o\irec\-\g bo the
Fo“owins Frosromn:
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XLY:P-9q:=1,2,1,1;

r=1,; -(ig N? r‘*y—b F=2#r 25]_ {(4)A(5)A(6)};
do r#1—

r=r/2
i]P Y * (x+y)$N-—+
- X,y, p = X+y, 2xy, h(p,q)
l] N<r*(x+y) —
X, 9,0 = 2x%, X+y, h(p,0)
4 {(4)1&3/\(@} A
od {(4)/\ (sd)N (8 A Y=1, hence P:P(N)}

S‘}or‘ma rx omd ry as o omd b respec}--

ivela,We com code the Sowne a\gorﬁ-\-»m a\}erna)‘uve\v

Q,\O,P,q ] 1,2,1,1 ;

c_\e Nz2b — o, b= 2400, 2% b gc_\ {&..{N<\;};
do a+1# b o

k-.:(ow\o)/‘Z;
',_E RN a,p::k,\n(]v,q)
I N<k o b,q::k,%(p,cﬁ

5
od { ps PN

andl we carmo* \')e\)o recof)ni'?.in& gL deow‘ O)d

Pﬁ@nol 5 +he Binm«:j Seonch,

In -)-'}1?_ above , YThe \ﬂeuris\-ics, %wg)% s}-amdafol,

hcwe beaem Pu“J S\De“ed OLA ?o-r ‘oeo(aaogic reasons,
’Ir-indins Yhe above a\goriH'am should notr trake o

well- krained programmer very much Yime |, nor
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mec\-; mare paper ‘W)Om -\-\we Prove«rbia\ \f:ac\eside OP

an &'nve{o’}o e.
= »*

»*

Th@re exists a s«:%oo) (I wOu\o\n'\' call 3} "a Sc oo\
o? %oug\q\'“> -pno}* be]mes N ”"\'eac\-nnf) )93 exo\m]o\e"
and in hd}scov exovmwf::\e q. 1 o\cm}- -I Cun-
cluded EWD27E |, Which describes i debai) the
ac]-ua\ s}@Ps oo tobich —_T_ had SO\\JEC[ (e N )’DT‘O‘S)% va
grcv’o\n 'Hnem-:], with :
T na“:j We draw atenFion ¥o the Eﬁc)— '“)o} we
Md not need a sihg\e ?xamp\e Yo exp\o\‘m what
we were }Q“Qine) QLOLA‘ or (ewem worse ‘) 3,.0
dis cover what the rogram should do. Pnd
Hais | OPCourse, s as F should be."

From o CO\]eaSue, who had wr'-“e«n \ro we in 170
“Semehow Lou seowm o 1onore (or atrempt to
1 Y)cn‘e) N\'\o\' 1S \?no\un O\)DCJLA’ 'H'te PSbC\TO\OSS
? inVe»nho-n.”) e quoted Po\ro.g’rapl-. envoked. in 1974

Yhe comment “The {?ina‘ rewore \oo\es Yo me like

rubbish. But highly indicakive of the author's odhi-
bade ! I’. (Cwiws\gj emous\n - he is a conscientious
Fe“ow—-ﬁ he did not }-a\?e Hhe '\rou\o\e Yo rec'cmc.‘\e his
c\qo\ro\c\-eri'za\\'icm ,(ru\'a\bis)'-" w.}-}\ 'H':e, %c“' %a)- \'\is olon

So\u\-icrh OF -Hne Sawvne Pm};‘&m was vas}-lb n -

Perimr' ;O m‘me-)

When we hove Yo deal with a \arSe se}, inspec-
\"acm o? individ«al mexm\oe«rs 1% usuo\“b o was)e oP
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Hme ; when the inspecled subset is mo} "represen\ra}ive",
-Pne ‘mspechf:m o? individual members comn even be
Pmﬁmno"-tj mis\eqding. Since, %%\uq“a, we haove
"‘O dea\ Wi}\q -H)e W\m\e Se)r » ‘H’peﬁre\:ﬂ O\»)O)oea\mg ‘\o
s de?niiicm , it is as a rule much meore elteckhive
')'0 Ovnq\ljSe -\"hov; de?ini‘icm c\iv‘ec\r\b. “For 'H')e :’mke
OP e ec}iv&ness) cne Adries —as q\wo-:js\.-— Yo avoid
ex\o\o ing case Omo.\_tjses like 4he F\a\e)u.e; inspec*-
ins 'mdiviolua\ members iIs a\mos} "})')e ex*re-m«a of w}n}-
one should learn Jo aveid. (Whenover Yoo heow the
Yraditional proc oammer's @YXcuse Por o )aug '.”Oh, but
thal wos o very syecial case !”, someone reveals he
hasn't )De% ‘}roﬂhed Jo think e ec)ive\3.>
* X
¥

The \ible Pmb]e/m menYioneck omol Solved aloove
gccurs n a Paper . whose wain }o]oic (B3 Q\o\saren}\5
programm;ng \me}%oclo\osfj. L haven't Seen Yhe resh
0? 'Hve. PQP@:{‘, \ou‘- i)f rrust \:)e '}E.rri\c-\e.

Drawn as Yrees, F@) *Hnrouﬁ\n ?Gé) are enum-
erated . The tex} comlinues wath “We shall not use
Now Owr S)nnolo.-rol S%ercx\'!zo\‘rian ‘orocedure Since
i asks ‘Fc.nr' mony  examples and would become c
lithe cumbersome. . “Then Yhe trees are re-droawn,
with ]ep} omd  rioh} leaves labelled o\‘nﬁ%r&nﬂ&;
Comprarin ?(h) WA th F(’Zs-}n) ?crr‘ <G sn<7, the
ounthors ormuh]‘g a h:jpo‘n?esis aboud- PCX) omol
PCX-QC‘B when :’Q‘ s the S\r‘eog\-es}‘ Yower u-P 2 ¢

dosned in X .
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ﬂpre«r the CcrnPessiOn: “The reader o, Eee\ Yhod
"H'\':S 'lhducxio'h h:j?on')eﬁis cmes Bcrm X’oo \i \'\e
n Pcrrmo.hcm oand would be rish)r Cwe ac]modln
used Yroces g;r 1§ x$7128 >”, ‘H'\etj ihS]oec)‘ o
Feuo wmore |obelled Frees amol come P with

ve\- 0mo¥\7efr- "'moluc\-lcn \'l:jFo‘PneS'us ’i

Findly they produce o very clumsy formula-

}icm o? -Hve so\u)'.o-n Ve o\‘::-cwe (expresseo\ in

}G-rma 0? :Su.c\r\ dehgh‘}gl Func‘icms as ’H’)e \?ms)-\u

o? ‘H)e ’}rain o \eadinS anes N *\')e binav:j re-
oresenrotion of x D. Thal ﬁnq| clumsiness o?

their solubiaon’ is , ol course, no accident: it

[?Q;H‘F““b reﬁec\‘s the ’\w‘us]-ecl route via which Yhe
solubion had been reac\veol.

This \o.s\' o\:serva\‘iw 8‘|ves me a sSecond
reo sorm ch ob\jec\‘ins ')-0 Sua\m Frimi\lve \heuris\ics:
besides mgkma Pro\o\@\m soluine, a loborious omadl

not V@rb e%ec}ive \srocess ) tHhe lea ot —-iF ‘H’)%
\emd. src> Omb‘“nns at a“—- Yo ‘m‘@rior Solu}‘:cms.'ﬂne,

er jeSui}ica\
Sl-andpoin’]' Hhat » M heuris\‘ics, Ornb op noac]n S

doservatiom invalidales Yhe vre

as gooc.\ as Orr\b 0””%" as lCm3 as iX— eods bcru
o o idea how lo solve a Pro‘o\@m.

A most needless 1o say , the o thors \oresefn§-
Gn 19&0 \-> eir 3o\u}icn-s without evén O ‘S\nao\ow
o? o ccnrr'ec\-ness Proo ?_5 ” Poor monr's induc Mion '
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is deemee sulicien}.

* A
¥

-1)‘m" evon a\} mc:')or' univerSi)-ies such Prim?hve
)’Ieuris\-ic.s are )-o«.us\n)r and recommendled is dex)oressing.
1 have no reasem Yo Suspec'} Yot the aulthors den't
teach their me)rhodolosb with Yhe besh oPih%mhcms
ond in Sooc\ %-Mﬂ Bul Yhe @w\‘n s rong , desP‘.\'e
ks )o&r)oe\-ua}-ian ‘D'CJ the ‘Fsbc\no\osis}s omd the educo-
Yiomists. T Rmewo Hoald H""O -}-r:j }o observe and describe
howo 7 )oea)olc" Solve omd learn, Bbul what is the volue
oP such ex)o-eri'm%"‘a‘? Even +he vash majws\b mathe-
maticioms should be reoarded as omalewr thinkers;
n view oF +he "}“\AMQ?‘\ ma}en’c\l" usech Pc;r' Suc\n ex)oeri-
mem}s, Wwe co\mno; ex]pec* A‘he Psac%o‘osis}s oanrd ecueo -
Honisks Yo observe Om:jHﬁ other Hhan bacl hahits.
-D' 1S ounr ref'PCf"S‘]”;]ib no)~ raise H\e,m 40 s\-cmdoro\s.
T ink we had , indeeel, hetter “adtempt o i opore
whal is krown obou} the \osfjc\no\ogb o? nvention
Hosh U‘P i+ “looks Yo me like rubbish "

“Plotaoms oot 5 3] Oclober 1980
‘5671 AL NUENEN \Proe dr. Edssgr W. ’Dg\res*'ro
Fhe Netherlomds “Burroughs Keseorch Fellow .



