\ .

Puzzie Corner
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When Casey Jones
Has a Leaky Boiler
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Univarsihy of New York; e studied
muthematics af ML T [5.8. 1947) and
Brandeis (4.0, 7988, Al T973) Send
problems, solitioms, and comments o him
at the Department of Mathemabics, York
Collage. Jamaics, ALY, T1451
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Sipee the October issue begins a nes vol-
uma of Tecknoiogy Rewvips, we take this
chanca 1o axplan ihe ground rules of * Puz-
zhe Cofmar awery year.

In each issue weg prasent lfive regular
problams (the Brsl of which % chegg- or
bridge-ralatad) and two “speed” problems.
Apaders are invited to submit solutions to
ihe reqular problems, and three iSSues faar
ane submitted sclution 15 printed for aach
problem: we abso kst other readers whose
solutions were swecassiul. In partculir, S0
lutkns o the problems you see balow will
appear in the Fabruary Bsue. Since | must
submit that column sometime in November
[loday i5July 12), you shoukd send your so-
Iutians b me during the next Tew weeks.
Lade solutions, as well as comsmanis on
publishad solutionz, Bre achnowbedged o
the saction “Batter Late Than Mewer™ in
subsaquent Esueg.

For "spaad’ problems the procedhEe =
quite different. Ofen whimsical, these prob-
s should nod be 1aken too sericieshy. H
the aroposer submits a sofulion with tha
problem, thal solutien appears af the end of
the game column in which the problam is
pubimhad. For axample, solutions to the Ce-

Ald4 Tachndogy Raview

nber “speed” problems Eee gheen Delow.
Cinly raredy are commants on “speeds prob-
lams published or acknowiedged,

Thare & alse an annual problem, pub-
lished in the frst EBsue of each new pear;
and somafimes we go back into history 1o
republish problams which remained un-
solved aftar thieir first appearance.

Al problems come from readers, and all
readers ang invited 1o submit thelr tavorites.
'l repor an he size of the backlog, amd on
the criteria used in salaciing problems for
pubiication, = & fullme Esue,

Problems

OCT 1 We bagin with a bridge problam
from Emmet Dufly. South &5 on lead with
hearts tromp and is bo take six of the remain-
ing “even iricks against any defenss:
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QOCT 2 Jon Cravis has sent us & geormelry
progigm: An angle -and & point within the
angle are given. Using only a siraightedge
and compass, congtruct the two circlas that
pass through the point and ar tangant to the
fines forming the sides of the angle.

GCT 3 A number theary probiam inom Medl
Hopking. Congidar summing each of the iol-
waing eight arhmetic prograssions:

1 +2+3 +...4+n

1°+3 +5 +...+{&n =1}
1T +4 +7 +__. +{3n -2}
1 &5 48 .k {dn =X
T +B4+11 +... + (50 = 4]
T #7413 +... +[Bn —5)
1 48 415 +... +[fon —8B}
1 +8 +17 +... +18Bn =7}

Eor aach of thesa saries, whan 7 = 1 tha
sum = 1 = 17, Find fee one series 1or wich
thare i no n =1 23 that the sum s & periect
sryuane. You might then want to nd the fwo
sprins for wiich thane is an nso that the sum
iz 1he perfact nambser

23058430081 390521 28,

(A noenber i called perfect i i equals the
sym gt fsdaclors —ag, 238 =1 +2 +4 +T
+ 14

OCT 4 Frank Rubin offers us an enargy-
ralaned challengs: An old-tashioned steam
raihcad fung paralbpl to o river 100 meters
ey, Unfartunaiely, the engne bailar has
developad a small leak so that there i a
lass ol one fer of water pas gecond for
gvpry ben meters per second the frain
travals. The conduciars is dispaiched o refll
the frain's water resordair using 8 ten-lies

+ backet. He can walk thres melers per gac-

and with the emply bucket but only fwo
rreters par sacond with the full bucket. Whad
is the fasias) constant rabe of iravel that the
frabn can maintain under these circum-
slances?

OQCT 5 L. Siniger wanis bo know the values
of % and y at the two exireme positions for
the device shown balow.

Speed Department

OCT SD1 John O'Reilly was looking al
Susan Lea's digital clock and miticad thai at
127221 tha display was symmednic (e,
1ERI21 is a palindrama), This led him 1o ask
which twp palindromes will cocur wish the
shorlesi teme in bebween?

OCT 502 We close with a gambling quicky
Trom William MoGueinnass. Mide offared Fat
the fallowing proposifion in o weges an ihe
provashial beer: “Fick four coins from your
pocket at randem. Record the last digit in
the date of @ach coin. Thes will give oS four
digits. Il bet that half o0 more of the digits
are the samea. If | win, you pay far our st
boer. IF 1losa, Pl pay for it" Who has the
batar of this proposition?

Sodutions

MS17 This problem began as 1578 FEB 3, whizh
wat fenar complately sobved. 1D was repuliEhed
as M%7 in Movemier, 19750 Géaven an n-by-n
chickerboard and f' checiers of i ditieran col
aed, and givan 1hal there are nocheckers of dach
coder, in il passiol to amange all the i checkers
o the bodasd 20 1hal Ao v chisckiprs ol the =ame
coior lie i the same row, salumng o diagonal? (By
dingenal Is moant all the dagorsts, 0o just he
i main diagorals.) Ater publcaton ol This prab-
e in 1BTH, an algerithem dor placing the checkers

Cictabier, 1850



=S given far a divisible by neither 2 ror 3 (La.n
=1, 8 7,11, 1% ...} Whal remains is I ghiw
1t 6 salution ia posaible for the mmaining val-
ugs o n for alse 0 Bhd such solistions),
How MaSthisy Fountain has submitted tha fol-
liesving lurther partial sodutiga:
Ther phiysical basis dar my partiad sodalian of NS1T
5 ihat with. &0 even-ordened chackerboard, the
board shoud balence on & center phaat when |
Lantaing one chockar oo sech row and salgme,
Hesyr, no such bBalance s possible iF ore
=nocker s placed on sach diagenal parabs) fo ane
af i twad mam diagonals, b 58 wo cando bocien-
reve Tho balench & o change 1he tongue abaut
the main disgonad by swilshing chackers from one
secton of & dsgaral 1o the confinuation an the
other sidn o The main diagenal, When we com-
Fefia e forque aboard 1he man dizgonal Sr any
Auch slarting posilion, we see that #f £anmss] be re-
duced 5o ado, Soow the torgua i nal an integar
muitisle af the change of fargue that wa can Bring
abcul. Prood that no solution exists tor check-
uroard of ewen arder f: On this board the locus o
all sguanes an ane main diaganad is given by x - W
nﬂ'-hmmnhermuwwhmm-pahml-
umn oqordinasa, Deagonals paralal 1o this are of
She forms -y = ¢ — i whare & s 80 integer fram
180 ~1 andk is Owhan % =y and 1 whan » <
Lot x, 2ol v, b the cocrdirmains of tha ith shacker
placed 50 no twa cheskars org an thi same row,
valumn, or dingeeal paraliel oy —y = 0. Htn
chackers can be 5o phasad, the nliowing-pouation
in Tru )

E. I = =:.:-:I| - M.

Hira m B mteger thal halancas the squation
With o chackar i each row and coliamn, tho lafk
aidde # equal 1o 2ero. A%

=1

1:. I — 12

and {0 — 142 s not an imegern, the right sicda can
ol zorg. Tharalofe, d s impossible 1o phace n
Cchaiagta am &n evar-orcer banard so bt ongy ona
Chasther i5 om oach row, column, and diageeal
Faradial fo ane given diagonal.

MAY 1 Wihnits to play and win:

Mty raacars lownd Brutad matas in ivee or four
Mook, il & quiet movie permils @ batter mate.
(By thi way, P—B js answad By B—Ba) Tha
Toflowing joimd solition is from John Crenin and
Jahn Hornbaesoic:

White's Brst mowe is M—A3 Than ., ,

I Blaga's Winia's sacend

TRESonN e = Pred i

K'x H oh N—KA4 male

A = P ooh Ml B3] -5 @il ch;, mate
H—0% eh P—E4 male

F—HZ ch P—EE ke

F—H4 A = B mate

B—=AZ H—¥4& mate

Ay ciher mave M—B2 fale

Cetabar, 1980

Alga dohved by Jemame Tayior, Reser Sacks.
Mike Boortk, Roban Siater, Emd Friedman, David
Krohin, Thomas Sico, Madin Waonl, Messan
Wicksfrand, G Gharnan, Peigr Sleven, Shrvsn
f:'mmn. Bavid Siman, and e proposarn, John

namne

MAY I The bolicraing fan s have sums with a
comman ¢haractenstic 1or Ay numibar of sarme f:

S =lim = 1m2]" + (m + m¥H?
S LU gl Rl O | R R

By =l + TIM2E & (NN
+ AL+ ML)

The first tarm in each sedses & tha suem of
tha cubwn of the initiad M positive inbegers, and
tha M i 5. one indegers defined as Tellgws:

My =T N =m:M =N, M lf=1,23,...}
for amy poaitive intogers m =T 2.3, .. . The ra-
cursiva defimtion o the Aumbers M ganerabes
Fiaisicei numbars when m = 1. Fing the genaral
Bxprassion lar the sum ol apch seres and detar-
snine the comEnan charactarisic of the sums al the
sariyE far amy moand n,

Only James Ledfestz and tha proposaes, Harry
Zarombn, Aubmitiod solutice. They agres that
thar comnmun tract is that both 5, and 5, are per-
Tt pquarns. Specifcally

T

1
&, —|5 e + )imin + 11 + 1)} and

i1
e -LEN“'H"=H"=I .

b Eafferts' solution can be abtainad Feem the
adilar,

MAY 3 For sach b = 10, il the shorhest posi-
bla English word eositaining nsylables. Do onos
us proger namas, abbmenviations, ar initids,

Edwini MeMillen found some wards of Hawalian
arigin — namaly ko, ing, and iee — which can' be
Bt Bar bwa, trewe, o ko syllanias. | have pooled
the results of Steve Falcman, Michasd Jung, Rich
Feosan, and Avi Drnstein t e the foliowing fa-
Bl

Syllabies Listiarg Wieadiah

1 1 H

z 2 ai

3 4 aran

4 & aciaty

L s axyopia

& T avariclomy

7 T2 Epidemiclogy

B 14 dicdabatnncs:

-] 17 wpide miningically

MAY 4 Queen Bee is a0 game phayed by N pacgle
(M =2} who wagsr & Sum of monay & in the fobow-
g manner. indially. the ortine growp cwes the
amounl A loan gutside: party, and aach person’s
expecing payoan s AN Each pecson flips an -
Diased eoinand if tharg ia an “odd man gul” thar
ParEGn booomss he Cguisen bea.” B there iz no
“apdd rman Qut” @ ary particalar g, 4l players flip
dgam oriil & “gueen bea™ g choden, The "gqussn
b whon detemined. is commithed 1

ke amount A 1o 1he autside party g bas the ap-
poriundy b win el same amcunt back bBom aaesh
of the gthar playars by means of a singl [un-
binsed) coin loss by each ather plowar.

1. What is the probabilily of detarmining & “quesn
B o0 pach of The group Wnases?

. What i5 Ihe sxpecind number of tosses Fia-
guirad to obilain o queen bee” dar theaa plagers?
Faur players? N plavers?

3. Wil Is the axpecied payaut b sach playar,
arios o Ehe toss for determeration of the " gusin
=

4. After desermination of the “guaen bas,” what is
the not wdpec3ed gain or loss lgr each playar?
(L., for “pueen bes” and far athars).

A, Shauld the “quien bee” be oonsideosd § “win-
fer' or @ “Tosar” ai the fime. he [an inappropriabe
Pronoun — ad | it chosen?
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Tha Tollowing sciution is from D Siman

1. Thare are 27 possibie configurations for aach
to5s. N oof those cormespored 10 thana biing axactly
ang head ond W B exacty o ane 1ail, This Ma
pmchabilty of A guasn Doe being Ghodsn Gn gny
ghven toss b= 2R

2, Tha probablility that the quesan b iE chlained
o tha jih boss jand not befare) B (25 - 2MN)CH2E
L 2M2 Y Thaspdans, the axpecied numbssr of ks
a5 reouredllo obbain & goean bad is

E =% ji2¥ - 2NN - e
=

Il wogr lat po= (2% — ZH12M, this sum becomes

0 —pIE e

11wl ey 1had this sum s 11 — ol 8 oot
fedlowss bl

L]
FuTx @' then
it ]

1
S —PFe =% pi! = kpk = {1 —p*l{1 — Rl

e’

I Kt
aging tha dormula for the partial sums ol o geo-
mintris seres. Mow
E = Fl'lr! 41 Pl =TI — gl
:Inn; {p < TF o=l and kpF—0 a5 k—s=, This
E =W - pi =2%2K For example, i N =3,
EsdfjilH =4 E =2
3 By symmalry, the expeciad papoud in AN,
4. Each noa-guean bae pays oo with proba-
oty V& and A will probabiigy V, S0 his sapecied
pAyDLE is A/2. For the gueen b, ihe probability
af winning exactly g iosses (0 =g = N -1} and
50 taking oA dollars,
f”;" | 12 - 1.

Theredare, The expeciad gaie far tho quesn b is

KHKULITE

METALLURGY

Tungsten, molybdenum, Go-
balt, special alloys — fabrica-
tions. "HI-DENS™ lungsien
alloys — for counterweights
and shielding.

SOLID STATE SENSORS

Semiconductor strain  gages,
integral silicon force sensors
and temperafure sensors for
measurement and control
applications.

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

EUILITH

[ultte Semiconductor Products, Inc,
Kulite Tungsten Carporation)
1030 Hoyt Avenue, Ridgefisld, M. 1.
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M-l
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.., M -1
= Al #1127 g

. O
Thii Sism
M-l
woig T mil =1y -3,
T 1

This is woriied by an eagy: Mdestion angument.
1® you Arg-af lktie faith, you need bwo Tacts 1o
oheck e

L [ | n=1
Mrlgl =" g *lg =1l
wifish i8 aAsiy chacioed: and

bl
2% | =2,
! E-I o
which camas froem tha bromial expansian el {1 -
1} Therahana tha quosn ban's expacied gam jx
Al =1 M —1)2a- - 2R = AN A
5. Sinca AN — A¥2 =0 lee B = 3, whila tha non-
guadn haes have negabve expechsd @ain, The
quessn b 9 clagdy o twirmer.”

Alge sobard by Ed Friedman, Dawid Kronn, P,

Jung, Harry Tammta, Frank Carbin, and the pro-
oasar, Doug Spizer

MAY 5 A message swich k5 a comperor hard-
wann sothware systam fhat alloes messagos o
come win inpet bnes, ieres (hem, and sands thom
B an gs ol many autpe lines, chaasing The tmo
ol aulpen-and the output ling according 1o pro-
grammed critésia. Consider the foliowing smmple
Dt large messages swlch, wihih has a vory large
number af nput Ines and an @rdnie numbar of
sufipul b, Tha outpul lines are manbared L,
Ly, drhe. Messages cofng ingd The syshom a1 ram-
dimn, Poisson oastributed, with & msan inequency
od bwa par minuie. Any message thal Samas in is

SUPPLIERS TO CONTRACTORS
GEMERAL/MECHAMICAL/ELECTRICALY
PILIMG/MARINE

immadEabely pulput ono the I - i B gl
nonrbugy ouput ling. This immodiabely makes
1hat oaripe® ling Boay; and i romains busy or o
mireite, after which it is ner-Bugy Unlil A New Mgs-
sage ig oulpat an . The queston is: What is the
ity oycle” |percaanitage of The lme the e b
busy| of each line L,, given |7 kata that tha covi
s angees based on the Poisson distrdnticn is
wrong. IF W messages havs been input inhe st
winute, N oulpot lnes will B budy': but they won'l
necasaariy be the frst N, becazis a1 th ime one:
af those M messages tnished coming in all of The
first M lines: maghl hasse beon busy wilh previcas
massages. lorcing (his massaga "up’ 0 A
highar-nambered line.

The proposer, Bichard King. subrilled tha lol-
|oaving Soleian
The duby cycle ¥r L, & derived as follows: L, re-
cafvms any message Shal comae in il & is inen,
since t-is the lowest-rombensd lina, B8 osage
conssts of o large number of ane-mingie Busy -
tarvats followad by Iree intervals of varying kength.
Since the e intarvals and wiEh Eha naxl 2erhng
message and the laBer ane Poissan-gigirioubed,
avaraging twa anvals pes minge, (P Svarsga
length ol @ Ieag imanal s halt @ minste. Thes The
duly cycle = 213

Bartes Lubs Than Mawer

ME19 Fobert Lutton s naspondad.
1979 OCT 4 Alan Davis found a subsanzialy
SHEQET 50 lubicn,

Proposars” Salutions to Speed Problems

QCT SO 055855 and $00007.

OCT S0F Pal wing i the four digts ame uniguoes
The likelihocd of ths happardng is 1010 QN0 -
EMD - T = BAMRE, assming that tha digits are
chosan at rardame But the digfs deal rmndiom,
singi coins from reoant years ans Mmoo Saimivan.
Thin shoudd ba analgh 1o changs The odds 16
favar Mike. Try &I

SLPPLIERS TOINDUSTRY
MINING FETROLEUN/CHERICALS
UTILITIES/NUCLEAR POWERSECOLOGY

| MANUF ACTURE RS+ FABRICATORS = DISTRIBUTORS

| = FIPE ~ WALWES - FATTENGE TN FTEE]

« STAINLESS - ALLGOY - ALLASINLU
s VOLOY — PLASTIC — FIBEFGLASE
= AL STOS CEMENT - BRASS

COPPER = SPEETD LAY PIFE S¥YETEMS

=PALSSUAE WESSECE & LARGE DIA PIPE
« PAESSURE TIGHT CASING & FOHME
+PIPE SENDINGS B Wi LDING
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