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Taxes: Five People,
Five Calculators
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Doug Mcllroy vished us today (2T August)
from Bafl Labs. Afer some shop talk abaut
gur research on parallel computers, be
brought me up o date on BELLE, Ken
Thompson's and Joe Gordon's computer
chags maching. Thedr newest version eval-
uains an astaunding one million chess po-
sitions per second! This [ 100 times fasber
than any other computerized chass progrsm
in pxistance; axirapolating from thass otinar
programs, BELLE s probably playing
mastar-level chess. The world computar
chass championships will have bean hald 0
Eurppa by the timea you reed this. and | am
anxiots 1o see how the cerent champion
(Aiken's and Slaie's CHESS from Morh-
wastern Univarzity) will fnre against BELLE.
The qualify of play will cartainly be wery
high.

Willllam Butler has submitted & revigad
version of his FEB 8 problem, which now
has five calewators as well as fve paopla.
Thiz corrected wersion appears as NOWH
DEC 3 balow.

Problems

NOVIDEC 1 Aich Skeger wonders which
reachable chess positions require the
greatest number of moves o be reeched.

NOVIDEC 2 A numbes-thesry problem [rom
Ted Clinkembaard:

Suppose we 8ra ghven 1he Sequence

B = {19 2n 3% 0. .]

andd form the differancé saquance

g1 = fzr —qm g8 =28 ]

by taking the difference Detwien consecy-
iiva alamants in S0, Mow form 52 as the dil-
ference sequance of 51, ebs. Show that

Sn = [nt nL al ...}

NOV/DEC 3 This is a revised version of
FER 5; two naw ([talicized) senencas hava
been added: :

Fiva peopke had conseculiwe Sppoiniments
with an income tax expert to help them il
oul thelr 1040 fesme and schedules. The
glectrical enginasr had income from a sav-
ings acoownt. The man who had & profit frad-
ing commodities was taking sducational e
ponses as a doduction. When the man whs
confribubad ba a charity was leaving ha mat
the taxpayes with dividend ncome. The
bicchamisl iz deducting inferest on a rmod-
gege. The computar programimer Usas an
SC-40 calcutaior. When the man with he
mpdical expanse lefl, ke mat the man wilh
the adications] deduction. The man wil
four dapandants owng & GT400 calcwaiod.
The man with thres dependents &= claiming
gioTm damage a5 & deduction. The man with
the charitable deduction followed the
physicist. The man with fee depemdants e
changed amenites with the owoer of tha
£H-50, When he looked at the tax sxperi’'s
galendar, the man with the MX-140 notced
his name was next to thet of the man wilh
three depandants, The man with sawan de-

pendents sold some neal estate for proft
The mathematician has six depandents,
The incoma tax expert siill had mone than
ane schaduled appointment after he mel the
min with dividend Income. Esth man kad a
prodession, owned a calculator, had a de-
ductiche axpenss, had eoma number of de-
pendarts, ‘and had a second ssEce of In-
coma. Who won maoney in e contest? Wno
maned an HP-45 calculatar?

MNOV/DEC & Sheldon atz has a geomelry
problem for us:

A

B c

Given angle EBC =60% angle DCB = 505
and AB = AC. Find angle DEE:

NOV/DEC 5 We clase the prablem depart-
ment with a cryplarithmetic offering from
Frank Pubin:
Replace each lptier by a unkque decimal
digit 1o obtain & correct multiplication:
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80 1 A carpeniry “guickin” from James
Landau:

For a production of Crugible the carpening
crow was asked 1o provide aight wooden
gloole. The masier carpenter took 8 sheet of
plywond 4' = B pnd proceeded 1o cut out
gight 167 x 16" reclangies on 4 fable Saw
and than asked me and the othar assiskant
to nail on the lags which had bean furned on
a lpthe the week beisre, Whan wo said wa
ware finished the masbar carpantar picked
up m 16" & 16" pieca of phywond and Said wa
had missed one. We just laughed and
painted to the eight compheted stools. What
happenad?

‘sD 2 A twgeparl problem: from Chasles

Baker, which reminds me of the first
“spepd”’ problem | ever publshed (in the
now-defunct Tech Enginearing News,
whare “Puzzia Corner” stared):
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It & man and & hall ¢an dig a hole and & half
in‘a day and half, how long does it take a
half m man to dig hal a hola? | an acne and
A hall can grow a oot amd 3 hald ina month
and a halt, how long does it take halt anacra
io grow half a foor?

Salutipna
k.

H4. 1 Soull's confract was four spades; the op-
panents made no-bid.

Aardn Sauth

&7 B3 W iD a2
WAz ¥wEOE
B ES4 #AD

e ATA &FA G

‘et opaned with tha . 50 How doas South win®?
Thre falewing salulicn is koo Fobert Slaber
South = going o loso Ehe b, ong diasmand, and
ome club His entine proSikam s Decoenes s al
avoiding & seoond tramp loaee, Than is io Senoe
laading aul winnérs: o squeszs wil dovalop, nor
can any meaningdul discards b mada. Thectdons,
South must nssumae that f rump  digiribetion
axists which will peema making the Fand. Thars
ang 18 gmch disirbulions: any arrangemant with
thiee of more spacas, including the o, s s
West hond will losa; al50, &4 5 8 5 inthe West
Pmand will loae. &5 will 2 fve rurmms = the Exsl

npnd. Tha “Bael chance™ play s
1. Take the opaning lead.
2. Aeturn o low hoart 1o the WA,
3 Lead & low spcede &0d (undess Cast goss wp
with the A oo un with the i oar K0,
B That holds {and at the frsd opariundy. or &y
[kl
4. Aetum o dumemy with & and fresse agan,
thieg lirme playing the &0 (uniess Eas! lays tha gl
DiE B .
This approach will win avery fetribation 15t can
iy veoni xcept where West has spacifically tan
clubs inciuding the Jel. B will win any lima Tresne
are thres cluebs to the & i Easts hand,

Also sodved by Dopg Van Pattor, Winslow
Hesmard, asl tha proposer. the labte Elmer ine
graham.

A2 Fingd &8 integrad solulions to.x? + y? =23 4

Emmat .. Dufty has submittad the folkraing sa-
urkanc
Foof gwaesy wadusg of &, @ =29,y = 208 ~ 1,z =207,
wiere 2 b5 an integaer. Forodd values of %, ® = 2ah
3 1,y =" —a +b z=ab® + & + b, whesna g
and b ane integars. Thasa formulzs di ol give all
valus ol 5, ¥, and =, a8 he anseec . = 10, y =15,
T = 18 ¢anrnal be oblured. Yo get all possible an-
Bwrs, rearamgs B squation b
R
=1 ={r—yhz +¥)
etz -y =F,andz ¢y =FpThany = [Fy -
Fi¥2 and 1 = (F, + F¥2. This, take any vwalue of
¥, squany @ and subiract 1. Facis The reslt, ro-
mambsadtng bl 1 ard %7 — 3 are faciors. Bacloes
musl be Bath acd integars or both auan inbegace,
Half the difference of the facoars is v and Rall the
sum of IREen |2 A furgeisingly large number of
prmes Alambers can be .y, 2. Farx <y < = hora
ans some of them:

SRR b SR 41 53 &7
11 13 17 47 TE B8O
11 28 W 41 10t 109
13 19 23 31 81% 43
13 #1 43 43 S8 T3
1 W iy i o 43 71 83
18 43 AT a3 151 157
23 0P Ar 43 &1 4683
23470 47 53 540 353
;3T 47 58 138 151
28T Tl 1 307 312
28 103 107 61 453 4£67
31 43 53
I

Aisg sodapd By Jufiey Menton, Babert Luttan,

MovembesDacamber 198D

irving Hopkins, Gamlt Biem, Roger Milkman,
Mask Livaly, AviCimsioin, Frank Carbin, Baymoend
Gailand, Robes! Slaler, Winslow Harlfoed, Hisstry
Zaremba, and David Fresman

0 F An army A0 mEles ong advarces 40 mikes
whie a masasnger on horseback rides tom the
fadi of The calumn o the frant and Back (6 the
fear. Haw far has the massancar ridden’?
Bob Mateadl did fol hdve much trouble wich this
priokdem;
Led M = spoed of tre messsrgor, A = speed of
el vy, U o= fhe messenger's U op ot ol
o tha calumn, amd B = the messengar's fena Dack
1o Thes ranar,
1. Assuming tha asmy o slanding =L the dis-
ance up to e et B~ A < 40,
2. Agmauming the army & standing sl ihe -
Tands etk 1o 1he raar is (M« AJE = 4,
3. The sy ravels 40 miles whils the messerger
pos - up and Bk AL = ) = 40,
4. The net diglarce Iravelled by the: massenger
up arsd Back is 40, too: ML = BB =20 Adding (1)
and (2] we gat ML + B} =80 + AL - B). ML 4
8} 18 what wa wani — the messengar's botal dis-
tanci. Uaing (3} o substiute Sor s and using [
Fulrlinee for [LF - BY wa =
MU = B) = 80 + SO0 + B} 4OVM,
Caollecting M{LY + B)ae X we got:
X - EOX = TE0H = O
Soiving for X we gal our answar;
o= 01 - I = 96.57 mias

Alin zobved by Emmed Doy, Jedfray Kanhn,
Mark Livedy, Gesasd Blum, Faben Lullon, Kennelh
Kedlogg. David Keohn, James” Landaw, an
angiyeoys seil-proclaimed procrastinator, Ken-
aeth Amer, Maomi Markowvitz, &vl Ornstesn,
Eweretl Leray, Ken Arbil, Douglas Siper, Ronnie
Aybsiein, Roben Slater,  Paeter Sorant Kelly
Wonds, Timally Malorey, David Simen, Winsiow
Harifoed, Litand Jaoksan, Harry Zanembs, Michael
Jung, Greage Flynm, Mary ard Martin Lindenbang,
David Freaman, Anrs Symanovich, Erlc Ander
don, Danny Mnlz Chares Swift and tha: pro=
posar, Jofm Prussing.

Jid 4 Hew maty ofe-co-oow compansoos woukl
B npidad to gorder by specilic gravily six liquowrs
# mo bwp heve the same spacific gravisy? Shaidd
They ba Compaded indwidua®y ar in groups?

Thig probieen (when all the clroumstances an
simpliied) asks pou 1o sort Sia numbers wsing the
minimasn  number of comparisors. A pevaral
readars rmarked, the aenber ol comparsons
depands comewbatl on ook, For example, sup-
pose 1hat you compane A with B finding B greaser
and than compars B with G Rading C graaber. With
Theicia T GOFDArEcns you have determined that
A < B =G Be il you compare A with B finding &
groasor and hen compars B owith G finding B
Graater, you 218 musd compane A with . Ityou ane
maeimaly lucky, youw can got by whh N =~ 1 com-
parisans — i thes case 5 Thi $obal nomber of
passitkh compariaonsg ik I|ll|.||l. I Ahis cane 15,
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The inteni of The problem iz o Gévise a compari-
son melbod “indapendent of luck."” This has beo
cmmaen inlerprefations; @ method That minimezes
1he rarnbor of comparisong in tha worst case, and
a mathod that minmizes the Aumber of compar-
sans inthe averags case. Devid Freoman solvd
e worst caso problam, nd ong med the Lwerags
caga. Mr. Froeman, who reeced only fan com-
parsars fwharans most readers neseded 11], was
abded by Srey dalaimining tha bt paaaibla” me
suits. Sinco he achisved thase lower bowds,
halancing in groups carmat halp. Mr. Freeman’s
sohulion follows. Since for M ilems K erderings
ane possitle, &1 beagt k(M) binary com pariscns am
r@giErad 10 distinguish all casas, whara

B! =z 2" ki),

Specsficalty, wa have

KM

[
wfin & - O

10

Wa chair iRat those lower Dounds can De
achipwmd for W < 7

H M =3 compars & ared Trand find, for ezample, 2
-:bljtne.aismlm]_mnmmmmua#dc;:!n-:
a,c<a-<b A <c, comphre bandc b <8
<0 oaop o < b A < e o« b Thus we Ccan sort wih
iBrae comparisors

B =4, theoe comparisans giwes a < b < ¢ Than
gmmdwu:lrnqd.wmum:mdu-
farmine o = b < ¢ <dara <b <d <c fd<h
compara d and a o determine o <4 < b <cord
o i b <, T we can aofl wiih thee compar
RONS.

1 =5, wen canmal 2280 drom ke B =case; thisis
the orly PoniTivial step. Two companss give & <D
and o = d. Compars a and 6 and fnd, for exameis,
A <o < a i& similary, Then comparec and e, 6
< g, comparg o ard &, @ <o, we bave 8o <0
g eyl o o=c b;oas with B =4, wa can add btoc <

KULITE

METALLURGY

Tungsten, molybdenum, co-
balt, special alloys — fabrica-
tions, “HI-DENS' tungsien
alloys — for counterweaights
and shielding.

d = awith bwd companes. e < d, everis labals d
ard @ and procedd 53 abovn. Il g < C, SOMPpaEE &
ared @, Ha <o, wohave s <& <¢<danda <b;
aswith M =4, we can add b 1o & <2 < & wilh bao
compares. ¥ e <p wehawa e < <c-<danda =<
B ak wdth M o= 3, we can add b o o < d with teg
compirdd. N away casg, soven SDOEDanes wWess
el

IEH = B, sevancompans gives o < b <¢ <d <e.
P exmpane o and Fand S, Tor example, o < f [
< ¢ b gimilar, Sompare d amd ST o, a < b <c
wcfaxd e lld =<1 sompaneeand file <fa <
paogcd<ca=sbil<aa<h<c <d<En
This: we £an sart wih wn SHmMpansens.

Tirees win Achieve the minirum with simgke weigh-
nigs, NG imonevemand s possible with othar binary
srainghes, such as ceenparing in groups.

Alsg solwed by Hen Ardi, Winsiow Harloed,
Juftry Kamon, Gansid Bem, Rabart Lutton, Kaomi
Markonilr A8 Ornaining Timodhy Makonay, and
Johm Priggding,

IS Onoafran, Smeth, Robinsoen, and Jones am
thie fireman, Brakeman, and engrsar, bt Kot re-
apactvely. Aso aboand the traE are Bies Busi-
reisman who beve lhe 3ame names — & Mr
Srmih, & M. Rohinson, ard & Mr, Jonas.
4. Mir. Aobiran Uves in Dedrofl.
2, Thi brakermsan fess axacty half way bitesgan
Chicaga and Dubroit.
3. M, Jones aams exacty $20.000 paryoar.
4. The brixamarn's neanes] naighbor, o of the
passengers, aarnd axactly three times &6 mush as
s BEimman.
&, Smilk baais the freman 1 biliarcs.
&. The paszenger whise name is ke 33me A5 e
nrakaman's ives in Ghizago.
Whe & the engineesT

wWilliam Grosky senl us 4 Bise, naat solution:
By 1. Mr. Robimsan lives in Dotralt. 8, implios tha
& passonger s in Ghicago; thos, by 2. and &,
the hrakeman's rearss] Aaighbor, & passager,
daes ral lse in Chicago or Dalrgit and ia eidber
Mr. Jorms or M Smihe By 4, again, alither br

SUPPLIERS TO CONTRACTORS
GENERALMECHAMNICAL/ELECTRICALY
PILING/MARINE

Jones of M. Seth parns exacly hedse limas as
magch as e Hrakaman; bot 320,000 b ol axacty
threa Hross ary a8y, Thus 3. implies thel Mr,
Sealih 3 ihe brakeman's fearesl naighbor. Using
., we (Fen Bl that Mr. Jonas lees in Chicego,
and thus Thi Brakeman is named Jones, 5 imples
1has 1he freman is Fobidgon, Ths the engineer i
St

Blae galved by Winsiow Hartfond, Asi Omshbein,
Gerald Blurm. Asne Symanovich, Chardes Sweilt,
Pasar Sorand, Masme MarkcwEzr, Poberd Lullen,
Timaihy Malonoy, David Freeman, Darey Minlz,
Fakest Suthon [Fobert Suton i distingd from
Hobert Lution), Mike Barchar, %Wes Haspar,
Robart Slater, Thamas Sico, Fich Bosen Bill
Kaisar, Dick Schulze, Al and Jaanne Biocam, My
Zaremba. Mary and Marlin Lindsnberng, Machaal
Jursg, David Siman, Hoily Woods, Rapnia Aybs-
tain, Dowglas SEper. An anonymaus saltl-
preciaimpd procrastinator, James Landau, Dedd
¥robn, Aaymond Gaifard, and Mark Ly

Bettar Late Than Mewar

NS 13 Robart Mokean has redpanied.

FEB 4 Hary Zaramba noles that in the paramat:
e pguation for %, Bhe hain Sarm should have &
coatficmnt af 2.

MAY 1, 2, 3, and 4 Richard Hess hae neppordag.
Ju 5D 1 Foberl Kruges noies- the. moaning of
“magl’ aliows e bois o moet teice bafore
el has seached the coposile Bt

Proposers’ Soluvliars o Spoed Problems

S This masher canpenber had taken 1ha4’ = 87
shoat of plywesd and cut it thres mes COSIWTYS
i give himsed e 167 « 487 stips (and & 47 %
4" pice lef over) — e only Teashlko way o
rardle shaat piywood oo 3 Wabhe aaw, Thi Hist bvo
strips wars CLt inta thirds 1o glve sixSopa; tha third
sirip aiso produced Three piacas 1B » 16

302 [Cowtesy of the editor) A day and & hallz o
hall manih,

SUPPLIERS TOUMDUSTRY
1IN I8 GPE TROL ELFMCHEM ICAL !
UTILITIESNUCLEAR POWER/ECOLOGY

MAMNLUF ACTUREAS » FABRICATORS = DISTHIBUTORS

sPIFf = WALWES ~ FITTINGIIN FTEEL
s ETAINLESS « ALLDY - aLLAETNLRS
= NOLOY - PLASTIC - FIRERGLASE
« ASHESTOS CLMENT - GAAST

= PAESSURE VESSELS & LARGE (A PIPE
= PRESSUAE TRGHT {Afingd & FORMS

= POPE BEMIIMGS B WELDENG

COPPER = SPEED LAY™ PIPE SYETEMS — STEELI
AL LR

SOLID STATE SENSORS

Samiconductor. strain gages,
integral silicon force senscrs
and temperature sensors for
measurement and control
applications.

WITH TRACEABILITY DOCUMENTATION, INSTITUTED
THROUGH A RIGID QUALITY ASSURAMNCE PROGRAM
AND NOW :
ONE OF THE MOST COMPLETE STAINLESS
ETEEL INVEMTORIES IN THE UNITED STATES
TNCELIING ALL ALLQYS!

Anthony D. Kurtz, 1951
Bonald A. Kurtz, 1854
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