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Life 1s hard; artificial life
IS N0 piece of cake, either

I'm writing this column under 40
feet of water. This is bad.

I'm supposed to be concentrating.
Breathe slowly, save your air. Watch
your fins and hands, dont disturb any-
thing. Pay attention to your dive
buddy, watch what the dive master is
doing. Above all, enjoy the astonish-
ing variety of underwater life, the dif-
ference of the underwater world from
our Owmn.

A snake eel slithers by, a sea turtle
rests quietly under a rocky outcrop-
ping. The colors are clear and vi-
brant; life teems everywhere.

The rocks aren’t rocks, theyre
coral, living organisms. Our dive mas-
ter wiggles his fingers at a pile of
gravel. It spurts away, irritated, com-
ing to rest on the sandy bottom inch-
es away from me.

I hover weightlessly, almost com-
pletely inverted, and stare at the flat-
fish. He stares up at me, because he
has no choice. His eyes migrated to
the top of his head millions of years
ago. Lest I get too smug with my supe-
rior visual anatomy, I remember he
saw me, but not the other way
around.

I'm here in Hawaii at the First In-
ternational Symposium on Artificial
Life, to present a paper on some work
I've heen doing with a colleague.

“Artificial life” sounds like Franken-
stein or life in a test tube, but it's real-
Iy not like that. The field is still too
new. Right now, it's all about math.

Can we use mathematics to de-
scribe systems that reproduce? That
grow? That learn? That evolve? What
can this tell us about biological life?
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About human evolu-
tion? About the ori-
gins of life on earth?

I've only just
started working in
this field, but I
know one thing for
sure: When people
say life is hard, they

are right. It may be
OPINION the hardest prob-
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volves looking at

some very simple mathematical ideas
that apply to artificial life, trying to
discover what deeper meaning lies be-
neath them. It’s very common in
math to have simple ideas conceal
great richness and complexity, with-
out our knowing exactly why. The big-
gest leaps forward in math and sci-
ence shed light on understanding how
the complex arises from the simple.

A year and half ago, one of my bril-
liant colleagues casually tossed off a
proof in a meeting and asked if I want-
ed to take a look at it. After several
months of thinking and computer pro-
gramming, we got some good an-
swers, and wrote up our work for pub-
lication. That’s how science is done.
You come up with ideas, run experi-
ments, and tell other scientists what
you learned. They critique your work,
you critique theirs, and over time we
all learn more about the world.

It’s exciting, but it can be hum-
bling. My work is on very, very simple
systems, so simple I can explain them

to a high school math class. Last fall,
my daughter’s math instructor was
kind enough to let me take over his
class for a lesson. I know his students
understood what I was talking about
because I gave them some problems
to work through. Most got them right,
and a few even asked questions that
showed deeper insight.

Still, just using simple concepts for
artificial life you can teach to high
schoolers, it took two specialists with
graduate degrees a year and a half to
answer what we thought were pretty
basic questions. Even though we now
have publishable results, we still
haven’t completely solved the prob-
lem.

Doing science is hard.

If the simplest ideas of artificial
life present hard problems, what
should we do when confronted with
the mind-boggling presence of the
real thing?

Lurking below the surface of Mau-
nalua Bay lies just a tiny part of the
reality of life on earth, teeming and
bursting with complexity and activity
that put our puny mathematical
games to shame.

To me, the answer is to get to
work. Life has had about 4.5 billion
years to get to where it is. Humans
ought to be allowed a few thousand
more to work out the details. What
better place to start than a confer-
ence on artificial life in Hawaii? Book
'am, Darwin.
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