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INTRODUCTION

Since this is the first issue of amecademic yean once more revie the ground rules under which this
department is conducted.

In each issue | present three regular problems (the first of which is chess, bridge, go, or computer-
related) and one “speed” problem. Readers are invited to submit solutions to the regular problems, and
three issues lateone submitted solution is printed for each problem; | also list other readers who
responded. & example, solutions to the problems you seevbelitl appear in the February/March
issue and the current issue contains solutions to the problems posed in May/June. Since | must submit the
February/March column in Nembet you should send your solutions to me during the nextfeeks.

Late solutions, as well as comments on published solutions, are acknowledged in subsequent issues in the
“Other Respondents” section. Major corrections or additions to published solutions are sometimes
printed in the “Better Late Than M&” section as are solutions to previously unsolved problems.

For speed problems the procedure is quitéetddnt. Ofterwhimsical, these problems should not be
taken too seriouslylf the proposer submits a solution with the problem, that solution appears at the end
of the same column in which the problem is publishiéd.example, the solution to this isssepeed
problem is gren below. Only rarely are comments on speed problems published.

There is also an annual problem, published in the January issue of each year; and sometimes | go
back into history to republish problems that remained unsolved after their first appearance.
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PROBLEMS

OCT 1. We begn with a bridge problem from DudfeChurch, who wants to kmoif South can mak 6
Spades against an opening lead of the Heart King?

North
S KQ3
H Void
D J65
C AK108542
West East
S J8 4 s 2
H AKG63 H 1098742
D K1093 D 742
C 96 C QJ7v
South
S A109765
H QJ5
D AQS8
C 3

OCT 2. Inthe diagram belw C is a pint inside an arbitrary triangle XYZ. Nicholas Strauss has drawn
a line segment from X through C and ending on the opposite side at a point we call x. Sihal&aby
drawn lines starting at Y and Z and ending at y and zwS3hat

xc_yc_zc
Xx Yy Zz

OCT 3. Joseph and Charles Hortonveainscribed a hexagon with side lengths 2,2,2,11,11,11 in a circle
of radius r What is the value of r?
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SPEED DEPARTMENT

Ken Rosato and his calculatoryefound a function f such that for x={0,1,2,3,4,5,6,7,8,9},
f(x)={6,1,3,2,0,0,0,4,1,3}. Whais this function?
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SOLUTIONS

M/J 1. Mario Velucci wants you to place N queens on an N by N chess board so that the maximum num-
ber of vacant squares are Un-atetk For N=1, there are no vacant squares, and, for N=2 and N=3, all
vacant squares are attack But,for N=4, you can lea 1 \acant square un-attacked and, for N=5, you

can lege 3 How aout N=10 and N=20 or possiblyem N=307

Robert Bart notes that by bunching the queens in a ¢twwetriangular regions near the opposite
corner are free, i.e. un-attak AsN gets large, so does Free(N), the number of free squoes.edi-
tor wonders if one can sivahat Free(N) grows at least linearly with N, i.e. Free@(N).

The diagrams and explanations heke from Matthev Fountain. Theproposer supplies values for
Free(N) for all N up to 30. His only disagreement with Fountain is Free(N)=22, but no diagram was sup-
plied.

The ten diagrams stthe position of the N queens that allows the following number of free
squares: 1 when N=4, 2 when N=5, 4 when N=6, 7 when N=7, 11 when N=8, 15 when N=9, 21 when
N=10, 145 when N=20, 420 when N=30, and 841 when N=40. In cases of N<7 | found it best to arrange
the free squares firskor example, when N=4 the free squares can be placed anywhere on the board.
When placed on the edge, there are six squasdalae to place the 4 queens. In cases of N>6 |
arranged the position of the queens fitgtarted by placing the queens in a compact group in one corner
of the board.| selected the corner since then | had only one diagonal width of the group to minimize
while | was also attempting to minimize thewand column widths of the grouplight packing of the
gueens assured that certain squares would be attackgdimas while leaving others free. As each
gueen attacks 3N-2+2E squares, where E is the distance in squares of the queen from the edge squares of
the board, a f& widely distributed queens can attack large numbers of squaresqJeiens, properly
placed, can attackery square of a N=11 board. Upon examining my placement of queens in the corner,
| found, in some cases, their grouping could be made iregbkiy relocating certain queens on the edge
of the group so the group wouldveaa immer appearance viewed along &/raolumn, or long diagonal
of the group.

Please place figug number 1 here.

M/J 2. Just before mailing this problem to me in March 93, Eugene Sard purchased a bunch of 29-cent
and 23-cent postage stamps and was surprised to note that the total was a (non-zero) whole number of
dollars. Whais the smallest number of stamps that Sard cowd been purchasing?

The following solution is from Mark Seidel. The general equation taesel®n + 23m = 100k, for
some integers k,m and n, such that n+m is minimiZelting the general equation modulo 23 and then
modulo 3 yields 2k mod 3 = 0 so k = 3r (for some pasiititeger r). Taking the general equation modulo
23 and then modulo 8 yields 6n mod 8 = 0, so n =ing the general equation modulo 4 yields
n+3m mod 4 = 0, so (because n=4p) m = 4q. Plugging these relations into the general equation yields the
reduced equation 29p + 23q = ,Avhich when taken modulo 23 yields 6(p-r) mod 23 =0, i.e. p =r + 23s.
Plugging this equation back into the reduced equation yields g = 2r -29s. Minimizing n+m means mini-
mizing (n+m)/4 = p+q = 3(r-2s), which must be poesitfand therefore 3 or greater). One obvious solu-
tion is s=0 leading to (p,q,r) = (1,2,1) making p+g=3, so this must be a minimal solution. The solution to
the original problem is therefore four 29-cent stamps and eight 23-cent stamps costing 3 dollars.

M/J 3. Nob Yoshigahara wants you to factor 123456789 intoftwe dgit numbers.
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The following solution is from Leonard Nissim. Theafactors must both be fairly close to the
square root of the original (about 11111.111), since bothvaret@000. Clearlyl23456789 is divisible
by 9, as the sum of its digits is 45. Since 123456789/9 = 13717421, we are reduced to fméctpre
of 13717421 which are close to its square root (about 3703.704). Dividing it by primes close to that value
yields 137172% 3607x 3803, and the solution is three times each of these primes, namely
123456789 10821x 11409.
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BETTER LATE THAN NEVER

1995 A/S 2 James Datesh and Bob Sackhein each foundatvers. Theentry for 16A should be 3419
and the entry for 25D should be 1815.

1995 Jan 1 This is quite amusingWe asked if there are infinitely mgmumbers that can be formed

using their own digits in a non trivial waypavePecora and Ethan Rappaport each responded with a fam-
ily of solutions. The amusing part is that the base of Rappapoldtion is 117,648 and the base of Pec-
ora’'sis 117,649.

Rapport notes that 1176487° - 1%%) x 1 and hence 1176488 (7° — 1%8) x 10, etc. Pecora starts
with 78 x 114% = 117649 and then adds six zeros to gét704°°%°%= 117649000000, etc. Can anyone
find a family where the number of nonzero digitswgrathout bound?
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OTHER RESPONDERS

Responses lra dso been receed from J. Abbott, H. AmsteR. Ball, L. Bell, J. Bush, FCarbin, D. Dia-
mond, S. Feldmen, E. Friedman, A. Guttag, J. Harmddaitford, R. Hess, H. Huang, H. Ingraham Jr.,

J. Kenton, M. Lindenberg, C. Muehe, R. Nelson, A. Ornstein, M. Perkins, G. Perry Ill, D. Plass, R. Ruiz,
D. Savage, A. Shagen,.Bilvenberg, K. Stahl, A. TayloD. Thresherand C. Whittle.

PROPOSER’S SOLUTION TO SPEED PROBLEM

f(x) = g(x)-x where g(x) is the number of LCD elements in x. [I was personally baffled by this answer
until | realized that LCD does NlOmean least common denominator (think calculator)—ed.]
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There was an error at tech eview. In the oct issue, they accidentally
(re)printed the first page of the A/S issue together with the second page
of the oct issue. As a result no problems labelled OCver appeared.

Also only some of the solutions to M/J appeared (namely those that were
on the second page of the column

In the nov/dec issue TR published the problems | sent in for oct (but
labelled them nov/dec). Theycaught up with problems by printing the
portion of M/J solutions not printed in OCT together with all the JUL

solns.

The problems originally planned for nov/dec wee moved to Feb/Mar
1997.



Puzzle Comer OCT Technology Review Page 9

INTRODUCTION

| was pleased to resei a knd letter from an old time reader that serves as another reminder that it
is very hard, if not impossible, to predict when and where some knowledge willfpayhefend of the
note reads as follows.

“ ... you may find it amusing that the solution to M/A5 of 1973 (which was a Pell equation in dis-
guise) has just solved a small but important and very very frustrating piece of a research problem on
matroids and arrangements gplerplanes. (found the solution via Sloane-Plouffe ‘Encyclopedia of
Integer Sequencés.Talk about late responses! Sincerely grateful, Tom Zaslavsky”.
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PROBLEMS

N/D 1. The following bridge problem is from Tom Harriman who wants toAkhow you male the con-
tract against best defense after an opening lead of the Diamond Jack.

North

S Qs

H AKQ2

D 86

C AQ1lo42

West East
S 1098 S A6
H 9765 H J1084
D J102 D AK743
C 985 c J7
South

S KJ7542

H 3

D Q95

C K63
w N E S
pass IClub 1Diamond  1Spade
pass Hearts pass 2 Spades
pass 3 Spades pass 4 Yades
pass pass pass

N/D 2. With the US tennis open underwdlye following problem seems quite timeljoe Shipman
knows two tennis players who areenly matched. That is, whuer is serving has a probability p
(O<p<1) of winning the point. Find a value of p and a “game situatiohére the player who is “ahead”
under standard tennis scoring is a underdog to win th&fsetarify, an example game situation would
be “server ahead 5 games to 2 and up 48 Io the present game&’however, in this example | do not
believe there is a p satisfying the desired conditions).

N/D 3. Nob Yoshigahara wants you to arrange the nine cards loeto a 3x3 square so that all twelve
pentominoes appear in the interior of the square.

Please place figue number 1 here.
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SPEED DEPARTMENT

Speedy Jim Landau communicates the following from William Barker who alleges iteédden popular
at the National Bureau of Standards in the 196@Gven a gring of four letters, you are challenged to
find a common English word containing that strifkgr example if the challenge is “tege”, a possible
answer is ‘intger’. Hereare threedvaites from the NBS: “hkak”, “houe”, and “eonh”.
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SOLUTIONS

Jul 1. In the hand bele, submitted by Doug Van Pattdhe bidding was short and sweet: South opened
with 1H, West bid 2C, North bid 4H, andeeyone then passed. Mocan South madkthe contract after
opening lead of the King of Clubs?

North
S J86
H K74
D KQI10
C A1098
West East
S K103 S Q7542
H 103 H 98
D 84 D AJ765
C KQJ752 C 3
South
S A9
H AQJ652
D 932
C 64

The solution to the problem lies in establishing a club as the 10th trick.

North wins the 1st trick with CA. South wins the nexbtinicks with HA and HQ leaving HK in the
dummy On trick-4, South plays its last club and losing to We&tJ (North plays C8).

If West leads a spade on trick-5, South wins with SA, crosssmNorth’'s HK and discards S9 on
North’'s C9 bsing to West GQ. Souththen concedes NorthDK to Easts DA, and uses Norte’DQ &
the entry to use the mogood CT for a diamond discard.

If West leads a diamond on trick-5, North plays DK:

« |f East wins with [A and returns a spade (best), South wins with SA. NeHK is then used as the
entry to discard South'S9 on Mrth's C. North’s established CT is then used for a diamond discard
using DQ as the entry.

« |f East refuses to win trick-5 with DA, North then plays C9 and South discards a diamond on trick-6.
The defense will get one more trick in diamonds. Seutising S9 will be discarded on NogHCT
using HK as the entry.

In all cases, N-S loses 2 club tricks and one diamond trick.

Jul 2. Phil Bonomo seems to l&k“space cadéetproblems, especially thosevinlving navigation satel-
lites. In93 he asked about their velogitpw he questions their altitude.

Geosynchronous orbits are generally taken to be the orbits of largest radius (highest altitude) for
earth-orbiting spacecraft. These circular orbits, of raBiu6=26,300 miles), are characterized by a 24
hour orbital period and are typically used by the equatorial, “statidrdags of communications space-
craft. Anotherclass of communications spacecraft (the Russian “Molhiyass) emplg inclined,
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highly eccentric orbits characterized by a 12 hour orbital period.

For what orbital conditions, if gnis the largest (apogee) radius of a Molniya orbit greater than the
synchronous orbital radiug;?

The solution belw is from Andrav Mazzella. Notehat it satisfies the constraint that the perigee
radius must exceed the eastiddius. JohrPrussing, a Professor of Aero and Astro at Illinois, tells me
that this constraint “is a prime recommendation of NASA

Please place figue number 2 here.

Jul 3. Nob Yoshigahara wants you to figure out the area of X in the figurev.belo

TR please insert figue from July

An embarrassment of riches: | rea®l a rumber of beautifully drawn solutions, all of which deserved
publication. Aftersome thought | decided on Kenneth Bernstein’s.

Please place figue number 3 here.
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BETTER LATE THAN NEVER

Jul SD. | receved savaal complaints about my answer that the central banks paid for theTheepre-

ferred answer is that patrons going the “wromgay are paying. The argument being that central banks

are too smart to permit official ratesdithese but the patrons would not check rates that carefully

guess | was ascribing too much intelligence to beer drinkers and too little to central bankers (who presum-
ably drink wine). My apologies.
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OTHER RESPONDERS

Responses lra dso been receed from C. Bahne, R. Bart, A. Beris, G. Blondin, J. Bush, X. Dai, D.
Detlefs, R. DresellyB. Durie, M. Egerton, E. Field, M. Fineman, M. Fountain, J. Grossman, J. Harmse,
R. Hess, S. Hsu, Bung, L. KrakauerJ. Kusters, M. Lindenberg, G. Lum, N. Marktz, D. Marron, J.
Miller, C. Muehe, A. Peralta, J. Prussing, C. Rife, K. Rosato, E. Sard, L. S¢laid&heidenhelm, E.
Shung, N. SpencgH. Stern, B. Thorburn, M. Veall, D. Wellington, J. Wright, and R. Yaseen.

PROPOSER’S SOLUTION TO SPEED PROBLEM

Khaki, silhouette, pigeonhole.



