Fraction collectors
from LKB span a range
of capability and cost—

every one provides
LKB reliability
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MultiRac: overhead
economical—variable microprocessor— to use—200 tube capacity
tube size programmable—solvent

resistant

RediRac: portable— UltroRac: rugged—easy

The three fraction collectors LKB makes today range from a porta-
ble circular unit to one with microprocessor control that can collect
from microliters to gallons. Each is engineered from a bench work-
er’s viewpoint—a fact of life for us from the time we made equip-
ment for Svedberg and Tiselius.

Some say LKB uses circuitry, mechanical systems, materials of
construction and QC methods which far exceed normal require-
ments. Nostra culpa. We believe in giving good value for money
no matter how simple or sophisticated the instrument. Far better
than compromising quality for price.

And if you ever need service, you get it fast from LKB without
having to ship your unit back to us. (Money-saving service con-
tracts are available.) Even better—we can furnish in-depth train-
ing for your own service people.

Reliability of design, reliability of manufacture, reliability of ser-
vice: they all add up to reliability of performance. Is it prudent to
settle for anything less? Contact LKB today for information on
RediRac®, UltroRac® and MultiRac™ fraction collectors.

LKB Instruments Inc.
12221 Parklawn Drive, Rockville, MD 20852
301: 881-2510
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LETTERS

Contribution to the
Ellipsoid Algorithm

The recently publicized polynomial
time ellipsoid algorithm for linear pro-
gramming has generated much excite-
ment and activity among both research-
ers and press (News and Comment, 2
Nov. 1979, p. 545). We wish to add some
historical remarks concerning the gene-
sis of these ideas.

The Khachian paper (/) refers to ear-
lier works of Shor 2) and of Judin and
Nemirovsky (3). However, because the
paper by Judin and Nemirovsky has not
yet been translated, the full significance
of their work and its major contribution
to the polynomial time solution of the lin-
ear programming problem is only now
becoming apparent. One of our aims in
this letter is to stimulate the translation
of this and other of Nemirovsky’s works.

We summarize here the linear pro-
gramming problem and the contribution
of the papers by Nemirovsky and the
head of his division, Judin, to its solu-
tion.

The problem is to find a solution with a
given accuracy of a system of linear real
inequalities or to determine its unsolv-
ability. In the discrete version the coeffi-
cients are rational, and it is required to
determine the exact solvability. As is
well known, this is equivalent to the ap-
proximate solvability with a high enough
accuracy. The required accuracy is easy
to find, since the set of solutions forms a
polyhedron, whose vertices are ration-
ally expressible in terms of the coeffi-
cients of the system. Judin and Nemi-
rovsky’s 1976 paper (3) gives the ellip-
soid algorithm for solving the continuous
version with an explicitly stated poly-
nomial upper bound on the number of
steps. The formulation of the results is
suitable not only for linear but also for
convex inequalities. The paper refers to
an earlier paper of Shor (2); however,
Shor’s gradient descent method was not
sufficiently developed or specified to
provide a polynomial upper bound. The
main contribution of Khachian’s paper
(/) was a reformulation of Judin and
Nemirovsky’s paper for the discrete
case.

Since the publication of Khachian’s
paper, and its explication by G4cs and
Lovész (4), many researchers have pro-
posed improvements of the ellipsoid al-
gorithm. We note, however, that im-
provements were already presented (3,
5) (sphere method, dimension reduction,
and so forth). We believe this parallelism

SCIENCE, VOL. 208



shows how unfortunate it is that Nemi-
rovsky’s papers are unknown and un-
translated. Perhaps this is because
Nemirovsky does not have the advan-
tage of working in a well-known institu-
tion, nor of having these papers pub-
lished by well-known journals.
Nemirovsky is a scientist of the high-
est caliber whose major field is pure
mathematics, in particular, functional
analysis. We urge our colleagues to seek
out and translate his papers and books.
LENORE BLUM
Departments of Mathematics and
Computer Science, Mills College,
Oakland, California 94613, and
University of California, Berkeley 94720
PETER GACS
Department of Computer Science,
University of Rochester,
Rochester, New York 14627
LeoND A. LEVIN
Laboratory for Computer Science,
Massachusetts Institute of Technology,
Cambridge 02139
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Confidentiality: Rights and
Responsibilities

The article by Gordis and Gold on pri-
vacy and confidentiality in medical rec-
ords research (11 Jan., p. 153) is an ex-
cellent statement about the rights and
obligations of scientists in a search for an
equitable balance between the informa-
tion needs of the biomedical research
community and the individual rights of
patients and research subjects to con-
fidentiality and privacy. It is made even
more valuable by its original presenta-
tion as congressional testimony on be-
half of the professional societies whose
members’ activities are directly affected
by such ethical and legal issues, and as
such it is a noteworthy public contribu-
tion by these societies.

The article does not mention, how-
ever, a new policy question that has
emerged in the context of balancing re-
searchers’ rights with the public’s right
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Believe it

Combats
contamination.

In the Napco 7000 series
water jacketed automatic CO,
incubator the shelf standards
and plenums can
be easily removed
in less than five
minutes, then
autoclaved or
swabbed. This
leaves an empty
perfectly smooth
stainless
chamber that

- can be swabbed

for easy manage-
ment of spores and
contaminating
organisms.

All other
water jacketed
automatic CO,
incubators have permanent
protuberance resulting in
difficult to clean corners and
angles where organisms can
remain to contaminate future
experiments.

This is just another
exclusive benefit of Napco®,

who invented the water
jacketed CO, incubator,
automatic CO, controls, and
the famous internal
temperature probe that
assures accurate temperature
reading of the chamber.

Available in single or
space saving vertical models.
Write for brochure.

If you should ever have
an equipment breakdown. ..

a Heinicke/Napco
Minute Man will be on his
way to you in 48 hours.

You'll seldom need the
Minute Man service, because
Heinicke and Napco
instruments are built to work.
But if you do, dial toll-free
800-327-9783.

"a[m"ﬂl Appliance Co.

A Heinicke Compan

3000 Taft Street, oII ood Fl. 33021
800-327-9783 or (305) 987- 6101
Available at the following dealers:
Curtin-Matheson, Fisher Scientific Co., Preiser,

Sargent-Weich, SGA Scientific, Sclemiﬁc
Products, Arthur H. Thomas Co.. VWR.

In Canada: Canlab, Fisher Scientific Co. Ltd.,
Sargent-Welch of Canada Ltd.
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