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1 The Envisioned Capability

We envision using DNA and its associated laboratory
techniques to implement computations modeling evo-
lution of coalition-formation strategies.

Three companies, Red, Blue, and Green, are in com-
petition. No single company can dominate the mar-
ket without a merger, which has to be obtained by
negotiating a division of the resulting profits. Unsur-
prisingly, each company turns to their computers for
guidance in conducting the anticipated series of pair-
wise negotiations. For example, Blue is guided by com-
puter programs representing simplified “coalition ne-
gotiation agents.” Blue maintains a large population
of many such programs, coalition negotiation being a
rather inexact process. In anticipating upcoming nego-
tiations, Blue’s population of agents is to be iteratively
improved.

Blue follows the established computing paradigm of
“Evolutionary Computation.” In one approach, each
the agents of each generation are assessed for their
fitness, and the more fit are more likely to be selected
for breeding; breeding might consist of recombination
of program parts, subject to mutation. The less fit are
likely to be among the abandoned. See Figure 1.

Of course, agents are limited, and truth be told, not
all that clever. However, if there are many agents
then there could very well be some that happen to
fit actual situations at hand rather well. This is a spe-
cific example of “swarm intelligence.” Consideration
of an extensive number of alternatives can successfully
compensate for lack of sophistication. The might be
“Dumb But More.”

Blue uses Evolutionary Computation to adapt a pop-
ulation of agents to some of the many, many alterna-
tive situations implicit in the upcoming negotiations.
There are intractably many alternatives, which moti-
vates Blue to evolve a large population of negotiating

Figure 1: Schematic outline of evolutionary computa-
tion. (Adapted from [1].)

agent computer programs. In fact, Blue evolves a pop-
ulation of trillions of programs. A picogram of short
strands of DNA encodes Blue’s trillions of computer
programs.

We might expect the banner for DNA computing to be
“Dumber Than Dumb But Even More Than More.”

2 Co-Evolution of Three Negotiating
Populations

One envisions integrating three (or more) of our DNA
computer modules to simultaneously evolve three (or
more) distinct populations of negotiation agents. Re-
sults of this type have already published using Genetic
Programming computer modeling of exactly our three
party negotiating situation [2]. The nominal overall
structure is shown schematically in Figure 2.



Figure 2: DNA negotiation agent evolution system.
Blue evolves agents corresponding to each of three
countries, using Blue’s best estimates of the private
preferences of Red and Green. Agents are sent out
and matched up pairwise according to the degree of
agreement. Only the better-matching agents are se-
lected and returned to their corresponding countries.
Then, each country evaluates and breeds its agents
to obtain a new generation. Blue’s private evolution
process (shown in blue) corresponds to a module like
Figure 1. Similar modules are used for Red and Green.

Of course, agents are limited, and truth be told, not
all that clever. However, if there are many agents
then there could very well be some that happen to
fit actual situations at hand rather well. This is a spe-
cific example of “swarm intelligence.” Consideration
of an extensive number of alternatives can successfully
compensate for lack of sophistication. The might be
“Dumb But More.”

Blue uses Evolutionary Computation to adapt a pop-
ulation of agents to some of the many, many alterna-
tive situations implicit in the upcoming negotiations.
There are intractably many alternatives, which moti-
vates Blue to evolve a large population of negotiating
agent computer programs. In fact, Blue evolves a pop-
ulation of trillions of programs. A picogram of short
strands of DNA encodes Blue’s trillions of computer
programs.

We might expect the banner for DNA computing to be
“Dumber Than Dumb But Even More Than More.”

3 Help With Uncertainty

No matter what, Blue has to deal with uncertainty.

For example, the private motivations of Red and Green
need not be apparent—or even rational.

But hopefully the use of DNA computers could give
Blue an advantage through exploiting “what if?” sce-
narios with trillions of agents, rather than just a few
dozen.
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