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1 Introduction

Mechanized reasoning systems (MRS) and computer algebra systems (CAS) apparently have
di�erent objectives. Their integration is, however, highly desirable, since both di�erent tasks,
proving and calculating, have to be performed in many formal proofs. Consequently several
concepts of combining these systems have recently been developed, see [CZ92, HT93, BHC95]
for examples. However using CAS for term rewriting leads to proofs that are no longer
completely within the ND-calculus and thus no longer veri�able by a simple proof checker.
Furthermore we might obtain incorrect proofs if there are any computational errors in an
algorithm1.

The sapper-system [Sor96], presented in section 2 of this extended abstract, uses a dif-
ferent approach by exploiting the mathematical knowledge which is implicitly contained in
the algorithms of a CAS. It extracts proof plans that correspond to the mathematical com-
putation of an algorithm using a simple tactic mechanism. In section 3 the author proposes
a combination of a meta-theoretical framework for sappers tactics with a formal framework
for computer algebra algorithms in order to translate algorithms to tactics.

2 sapper

sapper (System for Algorithmic Proof Plan Extraction and Reasoning) [KKS96] can be seen
as a generic interface connecting the MRS 
-mkrp with one or several CAS (cf. �gure 1).
The interface itself can be roughly divided into two parts: the translation part, and the
tactic generator. The former performs syntax translations between 
-mkrp and a CAS in
both directions while the latter only transforms verbose output of the CAS to 
-mkrp proof
plans. The interface minimizes the required changes to an existing CAS, while maintaining
the possibility of using the CAS stand-alone. The only requirement we make for integrating
a particular CAS is that it has to produce enough protocol information so that a proof plan
can be generated from this information. The proof plan in turn can be expanded into an
ND-proof verifying the actual computation.

1Here and in the rest of this paper the term algorithm always referes to computer algebra algorithms.
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Figure 1: System architecture of sapper

Unlike other proof planners a CAS does not have to search for a plan but only to assemble
one as the algorithms have implicit knowledge of the actual computation. Thus sapper can
use a relatively simple tactic mechanism for constructing proof plans. It consists of a set of
hierarchically structured tactics:

� simple tactics corresponding to the application of one hypotheses in a proof.

� complex tactics describing computational steps of computer algebraic algorithms; they
are compositions of simple tactics with tacticals.

3 Towards a 1-to-1 Representation of Tactics and Algorithms
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Figure 2: Translations from tactics to algorithms

The author has realized a �rst working implementation of the sapper-system connecting

-mkrp with a small prototypical CAS capable of handling polynomial manipulations. But in
order to build a stronger system it would be necessary both to add more algorithms and to
extend the set of tactics available for them. Doing this for every algorithm separately would
not only require time but it would also be very tedious work. Therefore it is worth considering
the automation of this process.

2



Figure 2 shows an overall scenario for translating simple computer algebra algorithms
into corresponding tactics and thus obtaining calculus-level proofs. The goal is to develop a
framework in which algorithms can automatically be expanded to a representation which in
turn can be translated into tactics.

On the one side it is already known that tactics can be handled in a metatheory by ab-
stracting them from actual natural deduction proofs [GT92]. In this metatheory it is not only
possible to reason about tactics but also to compile program code from them directly [GT94].
On the other side there is a necessity to develop rules for an expansion of simple computer
algebra algorithms so they can be represented on the same level of abstraction as tactics
can be. As the same step of computation does not always correspond to the same inference
steps in a proof some reconstruction of the logical computation has to be done inside the
tactics. Therefore several instances of the computation would have to be considered in order
to represent an algorithm in an expanded way.

4 Conclusion and Future Work

sapper has already been successfully applied to economical optimization problems and has
thus shown the usefulness of the approach. Therefore upgrading the system using a larger
scaled CAS would be advisable. Automatizing the process of developing new tactics for new
algorithms would dramatically enlarge the amount of algorithms available in such a system.

It would be necessary to carry out some case studies on algorithms in order to develop a
framework as proposed by the author in section 3 . Discovering parallels between algorithms
and their corresponding tactics could lead to rules for an expansion of algorithms and thus
to general patterns of translating algorithms into tactics.
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