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A this is writhan, Tve just relorned from the
national conference of fhe Association Tor
Computing Machinery & which the Morth
fAmerican Compater Chess Championehip
was held, Last year’s champion, BELLE,
dezigned by Ken Thompson and Joe Con-
don of Bell Telephone Laboralories, was da-
featad by CHESE 4.8, the work of Lary
Adkin amd David Slate of Morthwesiam Uni-
wersity. The top four programs wess ngarfy
aqual in sirength and playved vory fing cheas
il wousd gy thay are of “expan” caliber).
But'a potentially even bigger slory &= the
rapidly growing strength ol microcomputer
chass programs. Yery soon wou will be abls
to purchase chess machines thal play high
"B leval chess, good snough io beat most
Armabiurs.

Problams

Y1580 This baing the first saua for the new
yarar, wa Begin with sur yeardy problam: form
as many ag possible of the integars from 1
b 10l wsing tha digilz 1, B, B, and 0 exactly
once gach and the operatoss. +, —, * {multi-
ply), ¢ (divida), and ** {eoponentiation). We
desire sodulions conmtamsg the mindimum
mumbar of operators] and, for a given
nmbar of operators, solutions wming 1he
digils in the order 1, %3, and 0 are pre-
farred. The sohdion io Y1970 &= given be-
b

DV 1 Crur first regudar problem is from Gany
Schwanz he aliributes 10 D¥sfrict 4 Spol.
The goal is for Souh, on lead. 1o win all
amght remaining tricks.
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IDF 18 As you have discovered by now,
the trumg =i was mot specihied. What
should it be'to make D7 1 & gead peoblam?
— Ed.]

Dy 2 - Frank Rubdn otfars us b crypeasiih-
mets: pratlams. In each one you are 1o re-
pliace pach lethar by a ditferent decimal digi
o make the ariithmetic comact
WHITE x X = GAEEHN
GHRHEEN» X = BLACK
hgta that the two probbems ame fot related

i 3 Thie Jollowing probéam tirst appeared
in Technology Aeview in 1940 as part of an
athvertsemand for Calioan products:

The diagram reprasents a box from which
bl Kayad shafls project toward the reader:
With gears X and ¥ on these shalts as
shown, theng i a ffue drive connection be-
Twean inpel-shall A and oyput shatt B, bot i

erpm Dutput
chedt Shaft
i =y

% ¥

the gears are interchanged shals & and B
cain b furnad independently. The box cop-
taing nodking but cedinary gears, shatts, and
bearings, What is the mechansmn?

Wd 4. Harry Zaremba has submitted & prob-
lam Eveglving nested sarigs. (| peeked at his
solution and can report that it is.quife nice.)
Find ther sum of the following series of lerms
for-any positive intagar m:
Sim) =1* + 2317 + %)
+ 31+ 3" BN
S ] R R R e B L] ST
n L

ml = St ) — )
Si(m) 2r" [ I‘_g_jzi 7]
Ovd 5 We close with 2 caloulalor problam
from Alan LeViesgne, which ha says aross
Eroey afed i% equivalent o the question of
which powers could ba compuoted on a
direci-gigebraic-nolation calculaior  using
parenibeses but not numarical keya. mam-
ory, oF lpgarthm-based exponenfiation
kays. Fof instance, the seventt power of a
rumbar in the x ragister can be caledilated
by the saquence; = x° 7, &7, ai—m =_
We define " the following oparationz  on
ardered triples {A.B,C) of positive real num-
bars

Mult: (A,B.C) e (A8, O, C)
Div; (ABC) —»[A=E 0, C)
Load: (AB.C) ——m(A, &, G
S0: (AB.C) = (A%, B, C)
LP: (ARG (A, A, A)
AP (ABC) — (A C. 0O}

Say n i admissibla if forall z =0, (2= o
o) can be obtamed trom {z, 0, o) by fiaed
(not depanding on 2} sequence of the abowa
operations.. For instance, the aslgorthm for
M =Tis LOAD 20 50, 50, D, The prob-
lpm is to fing the smale:st onadmissible in-
tager, | think the solver will be Surprised ai
hepw Minch can ba accomplished with such a
small sat of simple operations; | was.

Speed Depl.

DO/ 501 Ed Lynch has senl us &n inlerna-
tional problem: 1
Il thess segquences of menbars appearad in
the following countries. what woukd they
have In comman? !

Germany  2-10-4-7-5-8-5-1-3-8
Feanics 1+ 3BT B10-2-5 |
England  2-3-10-6-7-3-0-45-8 |

Dfd 502 Charies Helberg sent ws this
“speed” problem lor people wilh nondigital
walches. Procesely, what |3 tha first fime
after midnight whan the houwr and minuhe
hants of the clock coincide?
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Solutions

Y1978 Fosm as many s possible of the in-
begers Tromm 140 100 using the digits 1, 9.7,
and 8 exacily once each and the operators
=" imultiply]. ! {divide); gnd " Jax-
panentiaticn). The best solutis contains
e imifimum mambar of operaions and — for
i givgn Number of operalors — 1z5es the di-
gés in the arder 1, 9, 7, and 9.

As one would expect, the duplicate 98
caused this to be & difficult vearly problem.
Apparenthy 35 of the 100 numbars cannat ba
formed. {Lat me remind averyone that a so-
iulion with ben oparators and the digits oul
of order iz preferred ower ome with threa
aperators and 1he digits in ordec.) The fol-

lewing is Bom Lou Cesa:
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I\ a0, 149~

40 PR e B Tl
a1 . -1 -7
g B (Mg -7 .
44 Ba. 1 + B8 -7
445, |BT-18 0

45 (@710 -9 s

£l BE BT - (18]
aF. =T -8 BY. T1™B["87T
A BE. 19+

AR T ) e [1TTes
50 SOHL [(ETheEE

Also sobwed by Phillip Feurserger, Clark
Baikar, Tom Schonhofl, Gerald Blum, Ben
Ackerman, John Ruke, James Bridgeman,
‘Winglow Hartford, Winthrop Leads, Charles
Riwvars, 5. Sharman, and Harry Harzand.

I
NS5 Thera are 4nlennis players who wish
o play {4n & 1) doubles matches, where n
= any posilive inleger. How can ihe
rraichies be arranged so that all playars play
= Bvery match with the Bmitation thal each
plangar plays with each olher player once
only and against each othar playar the zame
numbar of limes? YWhen n = 1 the salulion is
exsy and quile obviows. | thare a general
golutian or farmuka or system? bs it Bmited to
porhaps n = 5orn = 57

Judith Longyear attacked this using somea
melhods from the mathematics! theory of

bisck designs: Or, Longyear writes:

Since a4, boo, d} = abjped, achd, adbo so
micehy, M515 has a solution whengver 40 —
121 + 4 and there is & resobvable design
[E3t + 1304t + 1), 12t + 4, a8 =1, 4, 1],
(adthough D Longyesr doss not el us
whal a “resohmable” design is, she doss
Supply mxamples of pawinge for t = 1 and
for t+ = 2—ie. for 16 and 28 playars. |
Ehduld paint oul that the: latter iz o larges)
exampla to date and does not Gl any of the
soquances of walses for which solutiong
wiare conjectured )

4= T6 Mame the players 0.1, 2,3, 4, &
G T B 9 1,8 w r o and v. and arrange
tha matches &= lallows:

Coxt . LopE ¥
123 436 TRS . I0H,E 91,1415
1 Qi23 2456 D780 flaw [ B
T 48wl 180l 18wwv 1508, 14T
X BTay EFwi ZELLF Zddw 2Eal
4 BAELI 3Pdv Hdel BETI EER-N

On days. 1, 4, 7. 10, and 13 i edach court
pair the frst and Second agamst the thid
and fourth. Ondays 2.5, 8, 11, and 14 pair
the ficsl and third; and o0 days 3, 6, 8,12
and 15 pair the first and iourth,

w1 = 28, First note that this is tha fest
exarngde found whara n = ool & powaer of 2,
Mama the 28 players § (a money player’—
Ed.} and all {x,y,x) where x, v, and  are 3, 1,
or 2 and all moditions tale place modube
(3,3.3) Again, as shown in the table balow,
thrae days are spent with sach arrangemens
using ihe same parinerships as baions,
where the armanpements nun through the
e possibdilies for {y,zh, namely 00, 01,
O 10y 17, 12, 20, 21, and 22

AIS 1 White to play and win:
& E:.. =
sl B

Let's begin with Roberi Skaters solulion
2 the top of the nexl column:

1 F—a7 R—{33 ch
2 K F—34 ch
3 K—h4 R—05 ch
& H-—m3 B—hi1
5 P—BA Q) R—6 ch
E K-—g5t

Al this paint, though many variations. an
possible dug to the maobility of the remain-
ing pigcas, While has & cheer win.

i K—RT, K—=NT, K—B7T. o7 K—RE, loss of
pawm s ineitable.

If K—R7, K—NT, or K—FAS, lpss of pawn |5
mawitable; il K—BS and B3, whila pawn
may be guaen, loss Iz unaveidable.

ot ., . A—05 (ch), which will result in
queensg of the pewn or loss of the rook
aftar K—B2.

It Black actually tries 4 . . B=06 (ch],
White can do batler thin just obtaining &
quest-vh.-rook anding, as shown in the fl-
lowing solution by Pawl Debbas. Incidental-
Iy, ihe compuier program BELLE has
shown thal guesn vs. rook does lead to a
win, But nad easihy.

1 P—B7 A—3 ch
2 K—h5 A—4 ch
3 Ke=h4 R—25 ch
4 K—HNZ A= ch
5 K—B2 H—5

& P=H2a(A) A—ZRE
T E—N3

BT . K—HE, than KR, Any other mows
affiaws B—81 [mata}.

Also solved by Abe Sehwartr, Jerome
Taylor, Larry Mardan, Ellit Robarts, Aon
Adelsman, Adam Beckar, Coran LI, Turner
Gilran, Srmath Turnar, Jarmy Grossman, Don
Frogmie, G. Shamman, and the proposar,
Steve Grant.

AE I An expadition sesking B Cross A
100-mile desert can bravel 20 miles in a day.
Howeves, therg are no supplias n 1he das-
ert, and thay can only carmy two days' provi-
sions Bt & time {ioday's plus ome extra
day 5h. They can, of coursa, go out into the
desert, deposi 8 day's supplies, and retemn
to thair bese. Supplies are seaied in oma-
day packages; they cannod be broken up.
What is the laast number of days it will take
io cross the gesert? ¥éu might aiso try two
varianis: 1= these a general solution. for
deserls of different widihe? Would the an-
swar b different i the provision against
fractional dayz’ suppling wara eliminated?

Oy the propoeser, Chanes Babing, solved
thiz-one. His solulion is 86 days, using the
procadune given in the chart at the top of the
naxt column,

| Coort === =" I =1

L] 5 My z [ S 4 (2. L Z) |

BN (0.1 4v.z) {02+, 2h Ly, 1+ {2 ~x) |

| = 1.1 4y z) {1,2+y.zk &% d+z} {2y, 2xx)|
4 (2.1 =y.2) {224y} [y 142) By, 24 z]i
5 (01 =y 2ar] {1341+ {2 1 HTh {123y 2ez)|
& ey 2ar 12 14y 14z} 12—y, 14z} 1224y 2+x)
g (21+y,2+7) L ST B {2 =y, 14z}
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D paaEngE

d&=Ic3 = 1 oo mis 23 and sipen 1] Tz al ricke 300, ofm ol =ik 15,
Dier PREADN T and 70 al mis 71

] 10 Ga & min 20 and slaia & T @l ke 22
arm prckage Uhan gn bhack
o il 15, peck thatl one
WL and s

BT . 20 £ln In =ils 30 and alnim o Twen af mia 23, 10 & milo 30
one package Sram

-l F.al By Lo el 35 @ Sliia o Taon &t mio 20, ane o mile 35
e packags tam

T-TE 20 10 ke A0 @ £nond a0 Twp & =is 20, cne st mis

[ one package 1hany A5, med four af min &0
0 i u i I mike A1, fom ane L] Sl | S0
X mackage tharg. thes go bagk

20 mile 35, piod that one
o, B ralwn e

LU 4 g By rrilbs 50 Atxd efone =0 Towty il i e 400, b i1tk
e package 1hene 50
onn packegn lhers £5

B 5o Go te mibd &0, stand one L T ol ik 200
ckiEgn [hars, [hah go hiech
o min 5%, pick thal oon
R and retum o

a5 E) G Akl hvowth 1o B an Tine at min B
|1l

5 o] Go sirakght theoogh o 100 Honn

., AJS 3 The following are the first letlers of
Jiva words of a common, prdesed  Senes
- mawing b do wilh numbers. For axamipbs,

OTTFF is "One, Two, Thes, Four, Fiva”
‘What are the worgse?

[ Rl - B S
L R S8 R
A3 DT Qd
4. 0 F NST
55008 T 5 0

The first four of these are Sraightionsand,
and nealy ewanions  agresd that
ArEWars ang:

1. Unitz, Tens, Hungrads, Thousands, Ten
Thousards
2. First, Second, Third, Fourih, Filth
3. 'Singa; Double, Trpla, Guadruple, Ciuin-
luple

4. Qg Four, Mime, Sidesn. Twanby-five
(the squanas of tha first five whole num-
(=]

Faor tha fifth, {ne-ansesers are unigue. T e
reazin for this can be found by examining
the proposer’s (Willam Hamick) solution:
5. Dne, Sk Twenty-soven, Siuly-lour,

O hupdnad twenty-five (the cubes of
thar Firsl Tive whala nmibans)

Unfortunataly, 2° = 8, But thes only slowed

some peogle down momantaridy, A Ome

sarin and Harry Zarenba fgured out the ar-

ror, A Schwarts hal upon:

5. One, Sidesn, Thiry-an, Sideen, One
{ihe squares of the binomisl coetficients
1. 4. 6. 4.1}

13, Sharman Tound a compiicatad mathod

based wpon adding and subiracting &s.

Winsiow Hartioed's solstion is @ven  l@ss

tha -

obvious. But my favorite -is from  James

Landag, who suggesis ipur altematives:

5 Ome, Si hundred beaenty-five, . Ten
thousand, Six million two - hundned iy
thousand, One hundrad malion {14, 59
B, 505, 1004} or

£, One, Sixtesn, Two bundned  Blty-gix,
Sixty-tive thouzand five hundrad thiry-
=ix, O million forty-eight thousand five
hundngd sewgnhr-gic (20, 24,.2°, 248 25,
or

5. Operaling  System360  with Time-
Sharing Option (DSTS0, the compuler
systam on whazh | work); or

5. O, Sic Twiniy-eight, and S0 On (a
vary sloppy list of periact numbers).

AJS 4 A surface-to-air misgile (sam) tracks
ils quarry throwgh a heat sensor in the nose.
FAasume fal there i@ a lange sguare marked
oft in the =ky. A plane enters the sgueare at
the southeast comar at GO0 m.p.h. wd pro-
ceeds on & siraight course to the northeest
corner, &1 the sama momenl !hm théa plans
aniars the squarg, a Sam enlecs the suth-
wesl comer of the squeare going at 1200
m.p.h Instead of “leading” the plans o In-
tercapt it more quickhy, the Sam points al e
plame-at zll fimes, thus frawaling in an arc a5
il aligrs direction 10 foliow the plana. The
plane is following a diagonal lime. How far up
this diaganal line will the plane go baelone i
is intproepid By lhe sad?

The iollowing  solution & from  Hasry
Zaramioa
In the tiguna, let points O nd B D the cor-
nars at which the missile and plare entes
the sguara, raspacheeby Alss, let

w, = GO0 m.plh., the velocity of the plams.
v, = 1200 m.p.h,, the welocity of the mis-
Sike,

m = ihe coprdinale of plane af any instan
along the disgonal
L =ihe langth of a diagonsl of the square.
A =the coordinate of the paint of inerceg-
ton,

From the figure, the siopa of the missile's
path at any instant of fime is
dyidy =y = (L ~ ylim - x). (1]
If % j% ther distanca the missde hasg raveled
in time 1, then t = v, and Similarly the time
for tha plang will be 1 = (%L —miiv,.
Equating the time intervals, we el
v, = (%L - miv,, ar
mo= L2 = v, =%l -5
Subtibiting m inle egueation (1) and ssiving
hor 5.
&= L= 2nk {2y — LN (2}
Diffprentiating exprassion [2) with respaecl
to x and simplitying,
defdy = [{L = 2yl (3
Since defdx = {1 + P, then agimation ()
aquals ;
(1 +FH = (L =2yl
IFwa lel ¥y = p, then
¥ = dp'dx = dpfdy - ch'de. = pldpidy]).
Substituting ¥ and v into (4} and saparat-
ing variablas,
oppll + ) =dylil — 2yl
Integrating, &nd noting thet p = 1 whan
¥ = 0, the eguation of the slope o Ihe
mmisgda’s path bacomes.
(v + 1 —1)ip e (L — 2y
— W2 - 1L {5}
Substituiing p = Swiox Into (5§, sguarng, in-
legrating, and moting that y — O whan
w = 0, the solution b (5) bacomas
W= EyisivE = vl -
[¥ = (4 - IWT L] = % — [2 — 2rs; (B
which is the sguation for the path of Ehe
mizsile, At tha point of interception, x = m
= g and ¥ = L2 Thus, from aquation (&)
wier gl
a = (2 - 7 L3
Fininrring %o the Sgure, the distance traveled
by the plane 1o the point of interceplion i
BG = L2 —a=U2 - (2~ VLo
BC = [(2v2 —1)L/6 = 030471

Also solvad by Emmet Dulfy, who submit-
ted the published solution b the related
hurmminghird probien which was published
in 1974,
AJS 5 Ghven an acute-angled teangle, firnd
the inscribéd  friangle  having  minimal

(4
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parimatar.

The following  solution |2 from the pro-
posar. Emmet Dufty: Let the given brigmgha
Be A8C and kel X¥Z be a folangle inscrifed
init, with ¥, ¥, and Z on BC, CA, and A8

H
N ':.l'r‘.\‘.\,l-

Kl
“

resipactivgdy. We will initially consider thar 7
is arbitrarily situated on A8; we drae (s mir-
rof images M and K on BC end CA, respec-
tiwely, and deferming the poinis of interses-
tion X and ¥ of the connacting line HK with
L and CA. For a fived point Z the iriangla
A¥Z thes fgrmad has the smallest permedar
of all the Inscrisad iriangles. In facs et X
and 1" be twd other poinis on BC and CA
Since TX' and HX' are mirror images, and
alsa ZY* and K'Y, and naturally aiso £ and
HE as well az Z¥ and KY, the perimatars of
the Bwo inscribed triangles 1o be compared
an ba written az

INYE = HX £ XY + YK = HE,

ZHYE = HE & X0+ K o= HEYK,
Howenar, since the direct path HK from H o
K 18 shodder than tha roundabout path
HX'Y'K, the fst trangle possesses a

snalliar penmetar than the sacond. B now
marely remeins 1o choose the point 2 in
such manher as to obtain the smalles: pos-
sible sagment HK (which raprasents [he
pammater of XYZ Mow CF s the minngr
imege of OH and mleo of CK; likewise, &
ZCH = 4 HCE and 2 Z0A = x KCA and
ihis & BCK = 2+ Sagment HK is therefore
ihe baze of an isoscales tréangle (HKC) with
a constant apex angée 2y and the varable
leg 5 = CZ, as such i aftaing & minimum
when CZ is a a minimurn, ia., whan OF i
pafpendicular o AB. Since we could just as
easily have carried oul the investigation with
Xor ¥ as with 2 AX |z parpendioular g 80
and BY to 04 The points X, ¥, Z ae thus
the base ponts of the alfudes of the
triangls ABC.

Besult; Of all tha riangies that can be in-
scribed in B given acute-anglad trignghe, the
one with the smallest parimaeter is the
triangle formead by the Base paints of tha
altiucias,

Batter Late Than Mever

1878 AJS 4 Emmet DUty and an 1BM 370
have found thres five-digh numbers each
satisfying the condition that the sum of the
fifth powsers of the digits ghves the number it-
2l The nismbars ane 54,740 42 727 and
33,084

TE7E VI 3 Tavi Ophir has responded,

1978 FEB 1 D. Swesnay noies that the
Fnight's tour can be sobheed a5 fravaling

smesman problem. In 1963 he wrabte 2 mias-
ers thasis ot MLLT. on this problam which 1
read & dozen years later whan | workad on
tha same problarm.

MiA 3 Tsvi Ophir has nespondad

MA 5 Emmat Dufty notes that the ratio of
his  implicit solulion and the proposers
axplicit solution i aways near one. Mean-
while, 1he proposer has wilhdrewn  his
excpligit solution,

MAY 4 Jarmas Lanﬁau notas that in 1he de-
nominzor of his continued  fraction. ~“b"
should ba =207 algo b < o = 25 should Ba b
< 3% < 2% In addition, he enciosed a re-
vised Iypenwrittan wersion of the  anabyeis
mantioned In the publishad. solution. ARy
one degifing 2 copy should wite o’ ihe
edilar.

i 3 Ledgh Walzer has respondad.
JiF 4 P, Jung has responded.
Proposers' Solutions to Spead Problems

ovd 1 The numbears Trom 1 1010 written
in rewarss alphabatical ordar,

Did 50 2 From the fact that the hour and
mimgse hands comgice af alaven evenly dis-
tributed locations, it follows that the solution
= 5-5/11 minutes after 1 pom.

HULITE

METALLURGY

Tungsten, molybdenum, co-
balt, special alloys — fabrica-
trons., HI-DENS™  tungslen
alfoys — for counferweights
and zhielding.

SOLID STATE SENSORS

Semiconduclior sirain gages,
integral silicon force sensors
and femperalure Senscrs for
measurement and control
applications.

Anthony D. Kurtz, 1951
Ronald A. Kurtz, 1954

R UILITE

[Kufite Semiconductor Products, Iz,
Kulite Tungsten Corporation)
1060 Hoyt Avenue, Ridgefiald, M. 1

FUPPLIERS TOCONTRACTORS
GEMNERALMECHANICAL/ELECTHICAL
PILIMG/ MU A BEE

FIFPFLIERS TO INDIUISTRY
MINING PETROLEUM/CHEMICAL
UTILITIE S/ NUCLE AR POWEAECOLOGY

| MANUF ACTURERS = F ABRICATORS « DISTRIBUTORS

=PIPE = WALWES - FITTINGS iRRATELL
| =srampess - acior ALY LA
= YOLOY - PLASTID - FLlERGLASS

* ATEEETOS CEMENT - SAALS

CLH'PER = "SPEED LAY PIPE SVETEMS - STEI L

*FRESSURE VESSTLYS B LARGE Dra, #im
» PREESSUFEE ThsT CASING & FORMS
=PIPE BEMAINGS B WELDING

ALLIPARRLIR

WITH TRACEABILITY DOCUMENTATHON, INSTITUTED
THRMUIGH A RIGID QUALITY ASSUIRANCE PROGRAM
AND RO
ONE OF “THE MOST COMPLETE STAINLESS
ATEEL IWVENTORIES IN THE LINITED STATES
IMCL UG ALE AL LOYS!
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FOR WORLD WIDE EXPolT

ALEBERT INTERMATIONAL CORPORATION

A MALBERTINCGD MEWYORK® Falee:

Telex: WUl 62140 - A LEINT"

RCA ZZ3573 - YAl UR"
WUD 12-6148 - "TALBERTCED MYK®

ALBERT q:surely coine.

01 WARICK AVE., BROOKLYN, MY, 11237
Telephone: [212] 4974000
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