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THIS ISSUE'S PUZZLE

Some of you may remember a computer
game puzzle I offered last year. That puzzle
was given at an actual job interview. Here
is another problem that a job applicant had
to solve to get a job.

Eight bandits robbed a bank for $10,000,
which they took in $100 bills. The robbers
are ranked according to their prior con-
viction record with the most senior thief
being the one with most felonies commit-
ted. In order to split the 100 bills among
themselves, the following procedure was
established.

The most senior felon proposes a dis-
tribution of the loot. All of the robbers
then vote and if 50% or more agree, the
proposed distribution takes place. Other-
wise, the proposal is rejected and the most
senior bandit gets killed. Then the second
most senior robber proposes a distribution
and the process continues until a plan is
voted for.

The robbers are also perfect logicians
(can this happen in real life?) so they know
how each of them will vote. There are no
grudges to be held during votes as the
thieves do not believe in emotions. Be-
ing rational, they have preferences: first
is to remain alive, next is to end up with
as much money as possible and finally, if
given a choice between otherwise equal
outcomes, to have fewer thieves to divide
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Loot Distribution

the loot. The most senior bandit propos-
es a plan that maximizes his money and
which he knows won't get rejected.

The moment he puts his proposal up
for a vote the ninth thief shows up. This is
the one who was on the lookout and the
one that all other robbers “forgot” about.
He was ranked last. Now that he is in the
picture, he has to be taken into account.

Will the proposal change? If so, how
different are the proposals? How much
money will the latecomer get? Show all
work.

PREVIOUS ISSUE PUZZLES
Remarkable parabola

A mathematician tired after a day full of
productive research at his university decid-
ed to relax for a while doing ...some more
math work. He drew a parabola with 0 and
1 as x-intercepts and a maximum of 1 at x
= %. He then picked a number between 0
and 1 on the x-axis and looked to see what
the corresponding y-coordinate is. That y-
coordinate became his new x-coordinate
and the mathematician looked at the new
y-coordinate. The process continued and
to his surprise, the fourth x-coordinate
(which was non-zero) did not change from
the third. Obviously, the process went into
an infinite loop after that.

What was his starting x-coordinate?
(Note that a closed-form solution is
needed.)

The mathematician was so excited that
he soon developed a generic formula for
the starting position if x-coordinates start
to repeat after n moves. Can you do the
same?

Solution

1. x; = sin?(1/12*m) or sin(5/12*n).

2. x; = sin?((rk + 11/2) / (3*272)), k is an
integer and k-1 is not divisible by 3.

. 242 +.N2 +\3
(Alternatively, x, = === =2 =22

41
where the number of £ is n—2.)

I've seen a few various solutions that lead
to results in at least two different formats—

algebraic and trigonometric. I like the latter
better and will show it here. In addition,
the trigonometric solution is truly closed-
form because it does not contain iterative
features. Only four readers found the trigo-
nometric solution—Leonid Shteyman, Lee
Michelson, David Promislow and Virginia
Young. The solution shown is generic, so
the partial case is just a by-product of the
answer.

From the y-intercept and the maximum
given you should determine the parabola
equation as y = —4x2+4x, or y = 4x(1-x).

Because x;, the starting position, is lo-
cated between 0 and 1 we can always have
a number z such that x, = sin’z.

The second x-coordinate, x, = y(x;), as
mentioned in the problem, is then equal
to 4sin?z(1-sin?z) = sin?(2z). Analogously,
one can show that x,, = sin?(2"1z).

If x-coordinates start to repeat after n
moves, we have x,,; = x,,, or sin}(2%71z) =
sin?(2"z).

The latter equation is a combination
of the two equations, sin(2""!z) = sin (2"z)
and sin(2"1z) = —sin(2"z).

There are four solutions to these equa-
tions (k is an integer):

1. x; =sin? (ik / (3*272)).

2. x; =sin? (k / 2772).

3. x; = sin? ((nk + 11/2) / (3*2772)).
4. x; = sin? ((nk + 11/2) / 2°72).

However, some of these solutions re-
sult in an x, = 0, but the problem asks for
a non-zero solution. Solutions 2 and 4 are
thus eliminated.

We know that the repetition can only
be at %, so we should make sure that while
sin?(2°-1z) = %, sin?(2"?z) should not be %.
Therefore, solution 1 is eliminated because
the repetition will start earlier.

In addition, there is a restriction on the
integer k. In solution 3, the remainder of
the division of k by 3 cannot equal to 1.

Finally, if n = 3, we get our partial case.

From solution 3 we have x; = sin?((rik
+ 1/2) / 6), k-1 is not divisible by 3, so
that x; could either be sin?(5/12*n) or
sin?(1/12%m).



Chess Puzzle
White to move and mate in three.

Initial position: White—Kh7, Rb6,
Rh6, Nd5, Ng8, Bgb, pawns b3, ¢3, ¢4, g7.
Black—Kc5, Bb1, pawn b7.
Solution—Case A

1. Kh8! (zugzwang) Bc2

2. Bd3 any black move

3. Rb5#

Solution—Case B

1. Kh8! (zugzwang) Bd3

2. Be4 Bxc4

3. bd#

Solution—Case C

1. Kh8! (zugzwang) Bxg6+

2. Rbxg6 b6

3. Re6#

SOLVERLLISTS

Due to an administrative deadline, names of
only those people whose correct solutions
were received by the puzzles department
editor on or before March 31, 2007, are
shown on the lists.

Parabola Puzzle: Bob Bartholomew,

Bob Byrne, Bill Carroll, Mark Danburg-
Wyld, Mark Evans, Mike Failor, Rui Guo,
John Hubenshmidt, Janusz Kawczak,
Philip Lehpamer, Tim Luker, Jerry
Miccolis, Lee Michelson, David Oakden,
Don Onnen, Stephen Peeples, Harry
Ploss, David Promislow, Noam Segal, Levi
Self, Leonid Shteyman, Philip Silverman,
Don Sondergeld, Al Spooner, Tony Torelli,
Kevin Trapp, Virginia Young

Chess Puzzle: Bill Carroll, Leigh
Halliwell, Janusz Kawczak, Todd
Kennedy, Robert Koch, Krishna Kothoor,

Philip Lehpamer, Brian Liebeskind, Tim
Luker, John McCarthy, June Meimban,
Mark Mercier, Lee Michelson, Don
Onnen, Harry Ploss, Don Sondergeld,
Andrew Witte, Lee Zinzow

Solutions may be e-mailed to
cont_puzzles @yahoo.com
or mailed to Puzzles, 25 Sparrow Walk,
Newtown, Pa. 18940.

In order to make the solver lists
(separately maintained for the regular
and chess puzzles), please make
sure that your answers and solutions
are received by May 31, 2007.
Depending on the response volume,
solver lists may contain only the
names of people who solved puzzles
on the first attempt.

ADVERTISER
N DEX

To add your company's name to this list, call Mohanna & Associates at
800-800-0341 or e-mail info@mohanna.com.

For links to these advertisers’ e-mail addresses and websites,
visit the Contingencies website at www.contingencies.org/linksto_advert.html.

Actuarial Careers, Inc.®............covuunn 5,46
914-285-5100

www.actuarialcareers.com

Actuarial Foundation.................... 40,44
847-706-3535

www.actuarialfoundation.org

Actuarial Resources............ccovvviennnnn 65
913-451-0044

www.arcval.com

AM.Best .....oviiiiiii s 35
908-439-2200

www.ambest.com

Andover ResearchLtd...............cvovvuenn 7
212-986-8484

www.andoverresearch.com
Benfield..........coviiiiiii i ca
678-297-2629

www.benfieldgroup.com

Blue Cross/Blue Shieldof FL .................. 8
904-791-6111

www.bcbsfl.com

Cheiron ....ovviiiiiiiiii it iii i nnens 73
877-CHEIRON

www.Cheiron.us

CPSINC. . e ie it e anaeaenenns 57

708-531-8289

www.cpsdjobs.com

DarwinRhodes ...........ccvviiiiiininnnns 58
212-402-7830

www.darwinrhodes.com

DecisionResearch..................cviut 31
800-836-6057
www.decisionresearch.com

D.W. Simpson & Company ............... C2,48
800-837-8338
www.dwsimpson.com

EMB AmericalLC.........coviiiiiiinnenns 15
858-793-1425

www.embamerica.com

Ermst&Young ........coviviiiiiiiinnnn, 27,33
www.ey.com

michael.hughes@ey.com

GGY AXiS. st vrnrnernrsnrnnsnernennsnernenns n
877-GGY-AXIS

WWW.ggyaxis.com

Guy Carpenter & Company, LLC .............. 43
917-937-3000

www.guycarpenter.com

TheHartford ...........ccvvviiiiiiiinnnn 45
www.thehartford.com

HCI Corporation ..........ccvvviiiniiinnnnn, 59
630-208-3100

www.hci-search.com

Insureware .........ooiiiiiiiiiiinianas 38-39
+613 9533 6333

386-673-1919

www.insureware.com

Jacobson Group. .....vvieiiiii i 60
312-726-1578

www.jacobson-associates.com

Jacobson Solutions...........ccoviiiiiiiiiann 12
312-726-1578

www.jacobson-associates.com

JPMorgan .....ooviiiiiiii i 61
312-454-3222

www.jpm.actuaries@jpmorgan.com

Mercer Oliver Wyman.............c.cevvunennn 9
416-868-2509

WWW.Mmow.com

Mid AmericaSearch...............cvvvvunn 62
800-200-1986

www.midamericasearch.com

Milliman ...t i 1,3,13
206-624-7940

www.milliman.com

Nationwide Actuarial Search................ 63
800-733-3536

www.actuary-recruiter.com

PinnacleGroup ..........coooiiiiiiiininnnns 50
800-308-7205

www.pinnaclejobs.com

PolySystems, Inc. ........cvvvviiiiinnnnnnns c3
312-332-5670

www.polysystems.com

Pryor Associates/
PaulineReimer..........ccvvvviiivnnnnnn 52,69
516-935-0100

WWW.ppryor.com

Reinhart Boerner VanDeuren ................. 6
800-553-6215

www.reinhartlaw.com

SCInternational Ltd...............coovvvnnnn, 54
800-543-2553

www.scinternational.com
StewartSearch...............ccviiatn 23,64
888-JOB-OPEN

www.stewartsearch.com

Valani Consulting .........ccvvviviinnnnnnns 34
416-417-0181

www.valaniconsulting.com
WatsonWyatt...........coviiiiiiiiiinnnns 17
212-252-8060

www.watsonwyatt.com

Contingencies | MAY/JUN.O7

75



