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Knuth: The Art of Computer Programming, vol.1, p.19

» 8. [25] (a) Prove the following theorem of Nicomachus (¢. 100 A.p.) by mdu(,tlonz

13=1,23=3+}5,3 =7+ 94 11, 43 = 13—|~l5—{— 17 4 19, ete. (b) Use this
result to prove the remarkable formula 134 23 4 ... 4 43 = (1 —f— 24+ .-+ n)2

[Note: An attractlve geometric interpretation of this formula, suggested to the author
by R. W. Floyd, is shown in Fig. 5. The idea is related to Nicomachus’s theorem and
Fig. 3. See M. Gardner, Scientific American 229 (Oct. 1973), 114-118, for other proofs.]

Side =5-+5+5+5+5+5="5(5+1)
Side = 5+4+3+2+1+14+2+3+4+5
=2(14+24- - -+45)

Area =4124+4.222443.324 4442+ 4.5.52
=4(134-234...4-53)

Fig. 5. Geometric version of
exercise 8, with n = 5.
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ON THE BEHAVIOR OF NEWTON ITERATION

C. C. TSAI

ABSTRACT. We study the multivariate Newton method for the case of
non-simple root. We give a criterion for it to converge, in which case
the convergence rate will be linear. We then give a modified method to
achieve an exponential rate of convergence. In contrast to this, we present
also a number of examples to demonstrate some critical phenomenons
of the Newton iteration when the criterion does not hold, and discuss
possible ways to resolve the problem.

1. INTRODUCTION

The Newton iteration provides an algorithm to approximate the roots of
smooth maps f : R” — R" from Euclidean n-space to itself. Namely

x = N(x) 1= x — (Df]x) 7' f().

For the one-variable case it is well known that the Newton iteration al-
ways converges locally at any root, unless the derivative of all order vanish
there. For multivariate case, the method is efficient if the root 4 is a simple
root, i.e. the Jacobian of the map det Df|, at a is non-zero. If det Df|, = 0,
the Newton iteration is undefined at a, and therefore difficult for us to an-
alyze its local behavior.
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The Secretary Problem: Two-Player Extensions
and Going Back”

Brian Chen (betaveros.celcion@gmail.com)

May 2009, revised June 2009

Abstract

The Secretary Problem is a thoroughly-studied optimal-stopping prob-
lem in which a person must try to select the best applicant from a given
number of them. The problem is that he must interview them sequentially,
must decide whether to accept the applicant just after the interview, and
cannot return to previous applicants. The 1/e optimal strategy for this
is well known, and many extensions of it have been studied. Here we will
study some more generalizations:

Firstly, a fairly simple generalization is presented that allows the per-
son to return to previous applicants, with a fixed probability of success.
Through this problem we will return to the classic problem and demon-
strate the "sum the odds to one and stop” rule, and from that the 1/e
optimal strategy.

Next, the main course is two generalizations of the problem involving
two players each. In the first one, one player is more powerful than the
other, and when both players want a certain secretary the first player will
receive her. We will find the optimal strategy and probability of success
for this, then go on to a scenario where the weaker player can choose
between helping the stronger player and receiving the privilege of a coin
flip, or not helping and remaining weak. On the way, we will derive a
formula for determining the probability of a set number of candidates
(secretaries who are better than previous ones) occuring in a number of
applicants.
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