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1 Introduction

Since the first result in molecular computing at the end of 1994 [1], some solutions
to several NP-complete problems in this framework have been offered. In 1995
the first molecular models appeared. They are universal models, that is, with
the same computational power as Turing Machines. Since then, the possibility
of designing molecular programs having as input the instance of the problem to
solve (until then, molecular computing was limited to solve particular instances,
with no description of molecular operations in general cases) solving that pro-
blems appears. However, this brings about the necessity of a greater flexibility in
the design of the programs and the necessity of a formal verification of the fact
that those programs effectively solve the problem for which they were designed.

Usually, the first step to solve a concrete problem in computing models is
to encode the input of the problem into the type of data that the model deals
with (in this case, encoding will be made by means of tubes containing DNA
molecules); next step consists in applying a finite sequence of basic operations
of the model to the input data to get an output encoding the solution of the
problem.

The goal of this paper is the presentation of a methodology to establish a
formal verification of programs in molecular models with memory. The method
is applied to molecular programs solving several well-known numerical NP-
complete problems: the Generating Cover Families problem, the Set Covering
problem, and the Minimal Set Cover problem.

The problems we solve in this work are associated with a finite family, F,
of subsets of a finite set. And they are the following ones: (1) generate every
ordered pair (F', B) such that F' is a subfamily of 7 and B = UF"; (2) generate
all pairwise disjoint subfamilies of F.

The paper is organized as follows: in section 2 a methodology to establish
a formal verification of programs in molecular models with memory is given.
Section 3 summarizes the main characteristics of the molecular model we use in
this work: the Sticker Model. Sections 4 and 5 apply this methodology to two
numerical problems. The main reason why we have chosen the above problems is
because there exists a qualitative difference in the way their formal verification



have been established. On one hand, all the molecules of the input tube are kept
(possibly modified) along the execution of the program; on the other hand, a
filtering process is made, hence some molecules are thrown away because of they
don’t encode any of the valid solutions to the problem.
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