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How. to Play
“ﬂ ue&n B'EE”

Adtan Gottlieh & associele professor of
mathemalics al York College af tha Gy
Uriversity of Now York! he sfoded
mathematics af MI.T. (5.8, T967) and
Brandaiz (AM. 1066 PR, 1873), Sand
proffems. solutions, and commaents ko i
af the Depanment of Mathematics, York
College, Jemelca, N ¥, 17457,

Late = January | fall whila running, and 30
sfilches wene maded 1o closa the wound
ngar my right kneg. Fortundtaly, my wike
Alhce was with- ma, brought me o tha
amargency room, and was veny halpfe dor-
ing recuparation; | was fully recowered by
mid-February, and now | appreciaie the
corvenience ol Deing able to et anound
fragly. Althowgh | don’t recommuend using
crutches and wearng a Jordan splint, the
experience hag at least tEeght me how hard
it must be o the physically handizappad.
And it 15 a plaasuna o repert that many Mew
Yorkers gave me their seats on busas and
sikiwray s,
Encugh of that, and on o ihe problams.

Problems

NS 10 W begin with & past problem, origi-
raly submitied by Richard Orr and pub-
lished as 1979 DVJd 5, that was naver (com:-
plaiely] solved: A game |5 played by M
players whizre the oser doubles the money
of the othar M — 1 players. After B gamas,
each player has st onee and each has [
dollars. Find d;, the aumbarof Solkans the Bh
plevar bagan with,

MAY 1 Our firs! new allening iz a chess
problem from Jobn: Cronin: gieen the sifua-
tion shown, White to play and win,

MAY 2 Moving Irom chess 0 numbes
theory, wa prasent & problgm from Harry
Zaremba; Tha following bep saras have
sums with & comenon characieristic for amy
number of igrms n;
5 o= [m 4 1Ml 4 {m 4+ meEy

+ {4+ 2P + [mo+ 3mP

+ =
S [{m & 1)miEF 4 (WM

+ (NP MR
The: first tgem in aach series s the sum of
the cubes of the indlial m postive in-
tegars, and the N in % ae inlegers
defined as follows:
My o= M =By =M, =M i =T,
T R |
for amy posilive mlegers m =1, 2,008,000
The recursive defindtion of the numbers M
generales Fibonaco numbers when m =1,

Fingd the general expression for the sum of
aach series and datermine ihe common
characigristic of the sums of the senes for
any mand n

MAY 3 Mow a word problem from Frank
Rubin, For each N = 10, find the shosiest
possible English word containing n° sylla-
bles. Do nol uSe proper names, abbrevia-
tions, or migials

MAY 4 Dwug Spizer has a game designed
for vary busy pecple; be calls @ “Cussen
Bea” 1 I8 playad by N people (M = 2) who
wager & sum A of money in 1he Tallowing
manner. Initially the entire group owes the
amount At an outskie party, and each par-
Sof's expected payout iz AN, Each person
flips an unhizsed com, and if there is an
“odd man out™ that person becomes. the
“quesn bee.” f there & no “odd man oul”
on any particular Sip, all players fip agan
until a 'queen bee' is chosemn,

The “guesn bes,” whan determired, i
committad 4o paying the amount A S the
ouiside pary but hes the opportumiSy 1o win
that same amount back from each of the
oiher players by means of a single {un-
bimsed) coin 055 by each ather player.

1. What = the probability of determining a
“quessn bee” on aachof the group lossasT
2, What is the expected number of tosses
required 1o obtain & “gueen bea’ for three
players? Four players? N players?

4. What is' the expected payout for each
player, prior 1o the io08s o detenmination of
the "queen bag''?

4. After detesmination of the “gueen bee,"
what |5 the net expected gan or koss for
each player? {io. for “gueen bee” and lor
othars).

5. Should the “gueen bee' be considared a
“winrer” of a "hoser” a1 the time he [an in-
apgpropriate proncaun — ad, | s chosen?

MAY § Our last regular proflam B Trom
Richard King:

A Massage SWEch |5 B computar nardwang)
solbware Sysiam that allows miEssagas (V]
come wig inpud lines, stores them, and
sands them ol on o of many output lines,
chooging the tme of outpdt &nd the oulput
line according 1o programmed  crileria.
Considar the following simple Sut large
massage swikch, which has a wery |Enga
number of inpit Ines and an fdinilenumber
of gutpid lings. The oulput lines are num-
bared L., L., atc. Messagas coma into the
Sysiem al random, Poisson disfriboled, with
4 mean frequency of two par manute. Any
masgage that comes m i5 immediataly sut-
put on the lowest-numbarad non-busy ouk-
pait ling. This immediately makes that output
lima busy, and It ramains busy for one min-
whx, after which it is I"ID['I-DI.I’E:}' Ul & resw
message s oulpul on il The gquestion is:
Wwhat is tha “duty cycle’ (percentage of the
lirms Tk lires ig bugy ol each lne L. given i?
MNote that the obvious answer based on the
Poesson distribution iswrong. IF N messages
have Bsen inpul in the kst minute, N ouwpl

Technology Hoview, Kay, 1980 A28
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limgs will e DUB-!.I'; bt thay won™t necassarihy
b thee Fest M, Bacausa & the e one aof
these M mestages finishad coming in afl of
the first M lings might have bean busy with
previous messages, forcing this message
*up” 10 higher numbared limk.

Speed Depl

MAY S0 1 Chares Heibgrg wants you to
find ‘the fallacy in the lollowing srguement:
U=ing mbegration by parts with o = {inx)- "
du ==l ) e idy = e and v -
In ¥, one obtains:

(i) dd =1 + | (% Inx)" dx

which implies that 0= 1

MAY SD 2 'We close wilh & probéem from
Emmmgt Duffy: plod the egualion

I [f1 — %)}

far variows valees of x for the range y= 0
¥ =3, [Tha x range will ba approximabety x
= 007 1o ¥ = 0.83.} Why & the rasutting
graph:

1. A bell of & cune?

2. Maughty bist nautical?

3. American Golhic?

Solutions

HJ 1 As madified in MovermBer, The godld @ lor
Zouth, on load, 1o win all sic remaming tricks;

B

wE

# 4

& A0
LEal A AH
v — v —
#z .-
&IE AESA3

‘_

vacd

& 2

&57

G, Bryan] sedl us thes senple anabysis:
Soulh loads WA, WO, and §J, awirg Morth in
thia load with Jet, . Bnd A& and Soull halding
W, &3, ard &7 0 Ensl ralaing only ond SDada
ik AY Marth ledds 0: Soulh ruffs, lsading o
Borth's @A, and Morth's &% iakas tha last frick. B
Eaed redains dek mend W8, and Wast only ane clise,
Marth aads 4 and than & apada which South
ratts; Soath then leads clubes Sor the last Srick. B
Eaz] rolaines h and 8 and West de) and S,
Marth lnads &R, | Enst cowers waath e, South
nutls ard boads cluba o Hoth's &8 whoos &3 s
Than good lor the lasl rick: bt i East doas nod
cover tha o, South discards a club, Morth then
lands @ which South ntts and Bacs cluba &
Morthia e dar e lasd Irich

M. Filfenbesger used i ssmikar sirategy.

OiJ 1 The goal k= for Seadh, on bead, 10owin ad
aight ramasning acks
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Afar raplazing Morth's W with @ W) and choaos-
inyg chee ag trump. Douglas VanPatier continued
2= ol

A = WL

E—ﬂh:m'sﬂwﬂh&ﬂ Ehnorenrs) A
cimnond,

3 — W carried by W3O and aillad with 6.

4 — &0 ‘Wast and Exst aach throw 8 diamand
and Morth thrpws deb.

5 — 2 1o Morlh'a §8, Wasl 5 sqguaaznd; i'West
1hrores o hoart, East can thiow 4 sgade. Mow pin
Iy WS By sading W10 from Meath, Fus Selling
up W5 in e duesy 1or thie less trick -— assuming
Easl cowvers: atberwics, W0 is good. IF West
treows a spads, East will theges o haan {ha cannol
e A spade, since if be does Soulh can chah
Wi sedting op &3 in Soull's hand; now lead W5
and ruf out Easts ek salling up W0 in Norh's
nimnd with dh for reoantny.

Arsconses wene also racoived ko Patar O5-
lapaanka, Winslow Hartford, Richard Hess, Ronald
Qrt. Shifey ‘Wilscn, Edwin Mehldlan, James
Prigoff, Hamy Hagard, Avi Owrestein, Frankiin
Sashyy. Bo Jansan, M. Piierbargor and Linsrercs
FaHon. .

O/ 2 Raplace aach latlor by & diflarant decenal
digit 1o make 1he arithamatc cormpct

WHITExX =GREEHN
GAEENEX =HBLACK

Everyoae agrean with the iollowing solulions:

WHITExX=GREEHN
19083 R4 =7 6332
Ts T2 wE=p 4338
GREEN«X=BLACGK
£ 5553 W =0T 506

Gome readers  found altemate solotions wilh
pither G or W reso: but ledding Do ang not usu-
ally allesad in cryplarthmatic probilams

Sohitiagns  receised  from  WintFrop  Leecs,
Emmaot Duffy, Avi Ornsieén, Dennis Sandow,
Laarve Faldman, Winskow Harthord, Richard Hass,
BMasmn Markouitz, and Harry Hazard.

g 3 The chagram sapissanti a box fom which
T kpynd shatts projec] bowsand Ehe naader, With
gears X and ¥ on these shatts a5 shoer, There &8
Irug drive canmsstion bafegan inpul shat A and
gutout shah B, but ¥ e guars and imgechanged
shaks A and B can ba tumed mdependaatly, Ths
B santains nothing but ordinary gedrs, shale
ard bearings. 'Whal i 1ha machansmy

inpuf
Shals

Clawds vor Fossgen Suggasis that the amower
& e difeseniials. If the tranamigaion ralios are
aalequal, A and B ane indopendent. Hie aupplisd a
diagram %o dlusiFate this arngemant; bul 1 am
prding insbeadd |beltne) the ariginal- published so-
hition since & 5 2 Bils Swearer and | badaree Incor-
porales (e SAMe idea. (Moba: | am ned & machani=
pal sngirear,k A And B are gear-ended shalls; G
and E mach carry imsemal and bavsel gears; O oas-
rige o planatany dier gears, For a given sa of
pear ralics “ingide’” thy box, thore isamly ame talig
B for X0 wiich positivaly commeots A-and B; 8
simpler devico disconrechz Tor ang R only.

Eide Vigw

Winthrop Lends has a malhod whers fhe diffar-
anttal box ilsall rotahesg:

S ¥

w X

Trea bascik of the box has duplicabs ¥ and ¥ Gaars
aEan b ront, bt thay are assamblod as showm.
A Bour insice el Gearg e dupHenies. The teo
nng pears arg duplicales, b the lefl one o -
waled by tha center difinrontial gear box. Geaning
locks baxes, S0 crank A divvas shatt B in opposite
rofabion. If gaars X and Y on the bonl &0 now in-
techanged, tha dilfererdial gear box can nolaks
el sh=atts A amd B can b hormesd edopsnideantly,
ki g

Ao solved by Raphsel Robetarsi, Frank A
bim, - James Landaw, Edwinn McMillar, Richard
Marsill, and Richard Hass.

V) 4 Fred the sum al tha follownrg saces of
tairere foe Bny poailive intages m:

Sim} =11 + 291" « 31

PP+ F £6) 4

e T[T IR o B

+12m—1]’|'nr

Sim) = % LS T (2 — 1P

Sm-l-:nl rmld-um: applisd Mewion's finita dil-
lneance mathod bo obiain the recull dinsstly
Shirkey Wilsan, howavar, applisd a fow summa-
lion farmudas. Singe (hase can ha proved aasidy
by indugtion {im tacl, Dermis Kluk aubenifted a
spluticn wih such a proaf], | am regrirding Ms,
Wilsar's selution instoad aof ocne using a finike
dilgrance:

H = vl kroners thex!
o L L T ¥ L

| EE'.'.”'r [}

[Consult a CAC, prove by malkamatcal induc-
tian, ar sach Calcudus | for 8 yearsl)

Multiplying by 8 producas
23 AT A B L NP = 2nrin o+ T [}
Aeplacing n by 2n i (1) Gres !
1P+ 2" + 3 L (@R =dn +1F [k
Thius, drom {2 anﬁ [3} we hawe
) G LR+ R
=i (20 + 1 - Irfin + 1)°
& nrEnT - 1)
m —_'n‘l r:‘l'E—1’|
L R e e

= En"[n:r'.r_"lﬂ: —TH

=3 zln - v o’

Thass summations ha.'n.- chased forms BEbed A
CRC, valding

|'
E{m]—il-‘-:hlm-rﬂl'
{3t & Bm* - m° ﬂmf!]l
_.?:'?:[m-a.ﬂ‘[;-m’q:'m 11

= i (2nT =¥}

me 4
-W‘m rfF

(At + Bt = Jimt =

5
-Tlm_

Bm 4+ 3y
1Pt +2m -t —2m 4 1
= ""'J[r'n FAF (Rt 4 m -1

m[m-rllim +rrl—1_1|
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Alzo salved by Frank Rubin, Gerald Baom,
Gaarge Braun, James Landau, Richard Hoss,
Emmast: Duily, Wirciew Hartlord, Frank Carbin,
nrd vy Hapking.

Ofd 5 The ooy problam iz equivalam o the
quadlion al which powers could be compuled an =
dimct-aigobralc-notation  calcigior using  par
antheses-but net nomercs! keys, memaory, or
Iegarghm-bafesd  eaponentiaion keys. {For o
Eance, the severdh powne of o numbes in the x
regEber can b calzulansd by The dequenca: +, x5,
A, Re——y m] W dafine tho follawing apesa-
fions on . ordansd Sriples (AR, C) of posied raal
b

T R ,_}mﬂ.u| o e T el
DO ABL] ——— = a B, O

Load: 1AR.CH —= A, 8, ]
20 {ABCT — g (A7, BT
LP: ABE) e [, A
RF: (A =10, C

Sy 0 B admigsible il for ol z 2= 0, (20 9, 0] can
b abisinad from [z 0, o} by e (nos depending
on £] sequance of iha above gperalions, For in
stanca, the algaritem foe M= 7 is LOAD, 50,50,
S0, Div, The probiem is o find the smalkes man-
admigmible inlegar.

Hichard Hess sant us the: lalkowing:

M- ABEC) — —— =0, 0]
0 (A BC) — =l AT, O, )
Lo A ECT —- A A )
& ABLD) ———————— R B ]
L= (ARG AL A, A
A: ABLCY  — o LB 0 |

(1) Amy axponant of A of tha farm 29 4+ 27 & O
15 obdainabie through apoiymg Son, bmes, than
LE, than & ny — 0, Times, thea LD, than S n, —n,
limes, lollowad by MAM, DR0, CAM ar MAD.
121 Any exponerd of the farm IT (2= 2 3™ =
abtainable through applyving 5 m; timas, than L0,
1k &y < B, falioreed by Moar G
() Any axparenl od the fomn J1 (2= & 27
* 1 c=n bo obtsned by praceding <leps (2] with
LF and tallawsng it with AM ar B0
A(4Y Any axponend of tha fore (2% 4 2% 4+ J6)
I (2= 2= 27 jcan be oblpined by Apphring
§ adaps (2] ater sbeps (1),

HKULITE

METALLUREGY

Tungsten,  molybdenum, oo
ball, special alloys — fabrica-
tions. “HI-DENS™ {fungsten
alloys  — for counlerweights
and shielding.

SO0LID STATE SEMSORS

Semiconductor straln gages,
integral silicon force sensors
and temperature sensors for
measurement and confrol
applications.

Anthony D, Kurtz, 1951
Banald Ar Kurkr, 1954

REULITE

{Kulite Semiconductor Products, Inc.
Eulite Tungsten Corparation]
1030 Hoyt Avenue, Ridgefield. N. L

AZZ Tachnology Review, May, 1980

15] Any expanecd of the form (2% 4 2% + B
(2% 2= 4 IRuh oo ba- ofitaresd by apohying
#aps (1) and than apphesy them again Sor m,,
i, and m,.
1B] A sigwe af Erglosthenes approach peoduced
the Tollowing list of inndmissibiba & up 30 11000 157
V73 227 229 Z33 277 203 213 T 330 346 347
353-3ET 380 39T 430 443 454 45T 451 463 467
471 523 547 BE4 563 559 571 S0 607 817 20
B0 653 650 551 662 ET7 BT £01 652 H94 OS5
TO2 T2T T33 739 773 778 TRT h&a To9T 8521 pE3
BZT 82% &1 53 85T &5 07T S7E S5 88T F07T
508 911 814 506 922 GO5 932 534 337 935 34
B2 SaT BT BT 9E3 99T 1043 1046 1058 108
106 1366 1050 1001 1085 1084 1087 poag

It sefma b The editor that @ teo saponmanis @,
ard & o be achieved, S0 ocan a8, by apphing
e #eps for e, ater these lor o, Thies, fom
Fess's (1] and (3} wa gal
okl ATk I TG e 2% & 3% & 28 | donT
kngw @ ghis raises the limit sbawe 157, Alo
sabeed by P Jung ard Magmé Markowilz.

Egttar Late Than Mever

¥1979 Hasry Hazard noles that we usad

0817, 21,22 and B9 and i lor - in 74
AMS 2 Jares Landao has showa thal 88 = lhe
minimum number of days nesdad sven iF supph
packages can b Drokaen wp, in fact, for this siua

1an thir numsar af days nesded 1o cross a 2060 +
A0 ik dEenan is

4]

| !
2+ % 4

i=i
He chaslesijes Mr. Bahne 10 5olve the prokilam for
1lin + 40:

PEREM 3 Harry Hazard moies thal s lines fom
e Bofigm of s podadiabesd salubion the 24 shoukd
be a J4. Goorge Gerling sands a Bsting of &l
laur-digit comBinatnng Wase 104 amd The sumber
of irdpgars each ganesales in The range 1 1o 100,
11 1 RS, ard 136 1o 200, plus the lowast mager
mat generated: s listing meay e obtsned from
the edior. His mesuhs dilfes doemawhak from thasa

SLPPLIERS TO CONTRACTORS
GENERAL/MECHAMNICAL/ELECTRICAL
FILINGALA RIMNE

reporied by Mr. Hazard (Movember, 1978 gp

A3T-A3F) and an this subgec! Mr. Geding ob-
S Mk

In ke cases whare |can prove my fesulls commect |
have done so by including an example of an in-
wmper prodused which Mr. Mazard indicates can-
nat b produced. | cannod prove the apposte —
i, in cases where ha indicalas 1837 an inbsger
can be prodoced and [ think be is in ermar. Tha
meast eniesad el of thes is his statemant theat thi
intager §2 can be genarated by ha combination
1-J-6-8. My program only predused 98 megers
for this combinaton, and # 62 can be genarated |
Fiave an arrar @ the program. nthis case ekl
raa langer conjechare that ke neo-Baee-10° solix-
tion | submithed s mastiSedy uniques, Specificaily,
o= do Mr. Hazard's resolis

(1) | mgrea.

(2] IDelieve 1-3-8-9 dons not genarate 52 &nd T8

G L agrae

4y 1 agreg with 1-3-7-0, bt 1| Gnd bhat 2-3-7-9
procubes 98 integers: 49 = (9 - F"ET.

(5) | &gproe with his Tist excagd tor 2-4-5-7. which
fenerates 37 integars

&) Tha combinagiang 1-2-7-8 lacks 4. ot 5, and
rafchas 0 8281 =21 —8)"T and 52 = [12°7) =
i

(7} | show totals dor e ataled combinabons:
1-#-B-3, 76 {rey says 77 2-4-6-1, T8 [he says 77
and 4-5-8-8, 62 (ha =ays 007,

Froposor's Solutions fo Speed Problems

MAY B0 1 The megrals an either side ol tha last
AquAlion Ars ndefinite integrals and themsdars
ey diffar by a-consdant

MAY S0 2 Tha resolling graph is a bident or
pebchidark habd By Satan, Moptune, or 1he tarmer in
Grant Wood's famous " Amarican Gothic, " &b a
wol-known curve? Dogs § have & nama?

SLIPPLIERS TO INDUSTRY
B I GOPE T HGLE LMACHE MG AL
LTILITIESWICLEAR POWER/ECOLOGY

MAMNUFACTURERS = F

=PIPE - MALVES  FTITINGS iH STEEL
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