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Efficient Configuration of Solvable Calculation
Condition for Differential Algebraic Equations
in Cell Models

TAKAO SHIMAYOSHI, T2 AKIRA AMANOT?
and TETSUYA MATSUDAT3

A model of cellular physiological functions is generally defined as a set of or-
dinary differential equations and algebraic equations. Some models form semi-
explicit differential algebraic equations. Numerical simulation of a declaratively
defined model requires a calculation condition by selecting parameter constants,
the values of which are extrinsically provided. However, manual configuration
of consistent calculation conditions for large-scale complicated models is a dif-
ficult task. In this paper, we propose a method for efficient configuration of
consistent calculation conditions for declaratively defined models. The present

method progressively eliminates invalid calculation conditions from candidates
in order to assist interactive configuration of a calculation condition, by apply-
ing a method based on graph theory for structural solvability of simultaneous
equations.
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Fig.3 History of numbers of candidates (Saucerman model).
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Table 1 Cumulative sum of numbers of candidates (Saucerman model).

literature random manual
average 431.5  (13.5%) 787.9 (24.7%) 3,190
variance 251.2 3,906
max 446 (14.0%) 898 (28.2%) 3,190
min 394 (12.4%) 675  (21.2%) 3,190
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Table 2 Cumulative sum of numbers of candidates (dummy models).
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variance 7,468 25,730 10,510

max 1,157 (41.2%) 1,828 (65.1%) 1,186 (42.2%) 2,810
min 748 (26.6%) 1,039 (37.0%) 773 (27.5%) 2,810
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Fig.5 Histgram of successors of maximal vertices (Saucerman model).
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