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One up again For ca[cu[ah'oma‘ broarammihg
¥ = g —

(an addition to our files)

Ln &Lll‘.b rnote e d?ﬂl wi[-[-) ELH? -ro“owu'nj
{l'LEle Projramm_{nj exercrse . Givern 4{nteger
arrays X, Yy [0-‘-1\’) , 1< N, comskruct a
Pro-sr‘o(m to COm'auf:e i:l’le Va'uf’ of

(V(.i,_j: bsc< N A OSJU\JA L‘%Jl ©oX.t Sgnj)

It was J'a‘xjadev Misra who corveyed the

prol:nlem — {:l’n*o%_gl’) 1:!'76 mediwin or a l:qJ::]e

Napkin — to Edsger W. Dithstra, who solved
P >3 Y

A oand, in burn, comimunicated the Problem

Lo me - !:)_&_.) {ax — .

We would vEry muc*Lw [{Lee ko invike the
reader to try to solve Ehe roblern for
h-’m.sel(ﬂ, [orerer“ab{_g withoul Peunc;" ard
paper to start with .

€ 3
o

\/Jlf'leh I {:l:qr*f:&ct to (:Ln‘nl’(. abouf o
éolulzich wn’l:houk the mse of }aenc{’ and Paper,
bome osort 0[ Ct’moﬁ temc{eol. Eo revm‘]ﬂ
'ﬂnen, with the wmse of these devices, I uu"c"ziﬂ
éu[vea{ E:Lm Prob‘em J’.‘)'lj EMPjOﬁt'hﬁ ovrie o({?
bbqndqrd Ca[Cula‘L(onal };chﬂhf qg_sﬂ I ihfor'mee!
ij"ksl:ra that T did b, be (b E[r-ml: I had
broken the s mmetry belween X and Y.

He r‘cPJ;ec{ lzﬁ1

our

at Im':a 501u£:‘on wWas c_gmmef:rrcr
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And because somebimes [ bhave other !:La'hjﬁ
ko do, I Llelt the Frob]em alone but ‘oué it

on the ajena[a of E:L:e next ETAC.

X »
»»

Tlﬂe ETT’}C, tvo, skarkled Lo Cen:‘;fder‘ EL)c
Prob[cm withoul use of the wlﬂff:eboar-o{.
How does one express 3enkaJ Elrmk Ehe T‘&su“:r'ng
discussion was not Eoo conv;‘nci‘nj? Then I
exp!ainec{ my Ca[culaLforw’J éofu&:’on, wlm'le ol
the came Ekime T’fjr-eu:l'»:;ﬁ t\'ve a:lgmmel:-w"

f’\ﬂ:cr Q. wlm‘fe, Lex ﬁj’bma rermrvmded us that
£ this kind of Problem_, w‘nere {:i')ere are
o rmovickonicibies in X or 4, b oﬁ:enf Pays
Lo r‘eto[qce ol occurrences of ane and the same
constant by one and the same variable Follow-

in this Ionrokoosa’, wWe T’eplaced bothh occurrences
ofﬂN s owr L,ai_cjeé exFrenan'on b_lj variable n

and -€nve:.>i:i3q{:6d. an {(rcrease of o) lg_lj [

<\/(',J! g<i<rmer A 0$J<h+f ~ :‘.‘%J'-' XfS\Ef.J}
{épl{é ol ¢=n }
(\f(,J': D<c <N A 05J<m+: - c’;&J': x.,[sg,_j>

iy

N
(Vj: 0sg<nel ~ n#js xn<yj)

{5}0’;’!: offJ:n ‘n l-.lne -rt'r‘.s’; corijt.{ncé
ond !:n‘mPIiE‘j !:Lve second one }

pil

F Ihc(eecl, f:‘m‘._*. has been a hint to cur studenbs

far’ yrore ir‘mn ohce
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(Vi j: 0si<n A Dgj<n A L] X5 9j )
/\ L) 1
(\/i: 0<e<n ~ L#Fp) x.csg.n>

N i
(VJ': 0¢< )<hn : xn sy.;)

{b{sin [oop invarianlk ’Fl -beiow—

for the Crest Corljuncb, anrd
Po

11}

l.oop {nvariant — below- "
r—‘ar'l:s'cular t<n, for the two
other Con]uncfs}

£~ {(for0¢i<n: x(}< Y
~ xn 5 {lJ':0$J<r7:~g.J> ﬂ

Tl’le mairrm thvarianks For our rePcL:‘l:iom are

/i)()t < g N and
Py E= (Vi :0¢icna 0¢j<n a 4 x (< 4.j),

onel l:l—:e_ above CaICulaL{on aL)ow,s thL b (s
beheffciqj to él:r"erlgﬁLWn l:)';em w:“q

T : (= (Ic’: EEREE x..c') and
oo g = (L o<g<n: yj)

Tl;ﬂe rest o-r E\’)e C{Bve)a rrenk s al:)_so’utelﬂ
standard (and nob that ra::cfnai—inj),
-H";e Pr(“)jr“am chc{.b
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f1e N}

n, b, £, g9 521, brue, X0, Y0
; {anv ?Dwz}{vf Nmn_}

do m# N A ¢t

— f., (-:3 - (t /\) psy,n -~ x’.i’?sg
9 fo’ﬁn
s 9lyn
3 Fi:= r+1
od
* »x
*

Thanks Eo the ETAC, ko lex in rgqu:fcu,lar,
and E[ﬁahl’Zb ko Edigcr' Cm‘ CL?G”Et:le\")_E ws,

anc , OF course, to Jah(jo\a{ev ‘ror‘jt'va'mj S
ks l:)eab{!:frul fettle Iﬂr'oblem« i

W.H.J. FE’JJE?’I,
1¢ March 19490



