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A Soviet Discovery Rocks World of Mathematics

By MALCOLM W. BROWNE

A surprise discovery by an obscure
Soviet malhemancian has rocked the
world of ics and
analysis, and experts have begun explor-
ing its practical applications.

Mathematicians describe the discov-
ery by L.G. Khachian as a method by
which computers can find guaranteed
solutions to a class of very difficult prob-
lems that have hilherto been tackledona
kind of hit-or-miss basis.

Apart from its profound theoretical In-

in prediction, d indus-
trial processes, petroleum refining, the
scheduling of workers at large factories,
secret codes and many other things.

‘I have been deluged with calls from
virtually every department of govern-
ment for an interpretation of the signifi-
cance of this,”” a leading expert on com-
puter methods, Dr. George B. Dantzig of
Stanford University, said in an interview.

The solution of mathematical problems
by computer must be broken down into a
series of steps. One class of problem

terest, the d y may be

involves so many steps that it

could take billions of years to compute,

The Russian discovery offers a way by
which the number of steps in a solution
can be dramatically reduced. It also of-
fers the mathematician a way of learning
quickly whether a problem has a solution
or not, without having to complete the en-
tire immense computation that may be
required.

According to the American journal Sci-

Continued on Page A20, Column 3

ONLY $10.00 A MONTH!!! 24 Hr. Phone Anawerin,
Service. Totally New Concept™ Incredible!! 279-3870—ADV
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OIE CONDBNTY OF SOME CONCERNS By JAMES GLEICK !

. A 28year-old mathematician at
A.T.&T. Bell Laboratories has made a
startling theoretical breakthrough in
the solving of systerns of equations that
often grow too vast and complex for the
most powerful computers.

The discovery, which is to be for-
mally published next month, is already
circulating rapidly through the mathe-
matical world. It has also set off a del-
uge of inquiries from brokerage
houses, oil companies and airlines, in-
dustries with millions of dollars at
stake in problems known as linear pro-
gramming.

These problems are fiendishly com-
plicated systems, often with thousands

i of variables. They arise in a variety of
T e o o - e e e | s B 5 cial and gover applica-
= =ren = e tions, ranging from allocating time on
a communications satellite to routing

ments of great progress, and this may
well be one of them.”

Because problems in linear pro-
gramming can have billions or more
possible answers, even high-speed
computers cannot check every one. So
computers must use a special proce-
dure, an algorithm, to examine as few
answers as possible before finding the
best one — typically the one that mini-
mizes cost or maximizes efficiency.

A procedure devised in 1947, the sim-
plex method, is now used for such prob-
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millions of telephone calls over long
distances. Linear programming is
particularly useful whenever a limited,
expensive resource must be spread
most efficiently among competing
users. And investment companies use
'| the approach in creating portfolios with
the best mix of stocks and bonds.
Faster Solutions Seen

The Bell Labs mathematician, Dr.
Narendra Karmarkar, has devised a
radically new procedure that may
speed the routine handling of such
problems by businesses and Govern-
ment agencies and also make it possi-
ble to tackle problems that are now far
out of reach.

“This is a path-breaking result,”
said Dr. Ronald L. Graham, director of
mathematical sciences for Bell Labs in
Murray Hill, N.J. “‘Science has its mo-

By SARA RIMER

For the last 10 weeks, homeless fami-
lies, mostly mothers and young chil-
dren, have been spending weekend
nights on plastic chairs, on countertops
or on the floor in New York City’s
emergency welfare office because the
city's welfare agency has run out of
beds

Other families have been waiting al-
most through the night while city wel-
fare workers try to find temporary
space for them in any of the 51 hotels
scattered throughout Manhattan, the
Bronx, Brooklyn and Queens that ac-
cept homeless families.

In some cases, the families leave the
Manhattan office at 4 or even 5 A.M. for
an hour's trip on the subway to hotels in
the other boroughs that will require
them to check out as early as 11 A.M.
that same moming.



