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Piero Sraffa's book "Production of Commodities by Means of Commodities" (1960) has opened a new route of economic research, because its approach was totally different from marginalism, the dominant paradigm of economic thought in the West since about 1900.

In this paper, we concentrate on the mathematical background of Sraffa's work. Sraffa does not resort to the marginal method because in his approach marginal costs and marginal products are constant throughout. This is the approach followed by production firms in their standard cost analysis and in marginal cost optimization under given conditions of production using linear programming. The present analysis starts from the seminal works of W. Leontief and P. Sraffa and follows three main motivations:

1) Extension of surplus-based economic theory to ecological-economic problems. François Quesnay (1694-1774) published Le Tableau économique (1758), representing the circularity of the economic activity as material and money flow. François Quesnay is considered as the father of the principle of circularity in economics that can be converted in more modern form into Input-Output tables following Leontief. Kurz & Salvadori (2006) say that "Sraffa continued to elaborate a comprehensive objectivist surplus-based alternative to the marginalist theory, Leontief's interest shifted towards applying the new tool of input-output to practical problems". Further, Leontief (1928) wrote that relative prices and the profit rate can be determined exclusively in terms of the observable amounts of commodities produced and used up during a year - without any reference to demand and supply. Thus, in a wider context Sraffa's economy, the principle of circular flow, the surplus principle and the techniques of Input-Output Analysis give the framework to formulate and solve actual problems in the field of ecology and economy.
2) Reformulation of Sraffa's mathematics, using linear algebra. Since the publication of Sraffa's seminal book (1960) many efforts have been undertaken to render it more accessible to a larger audience. Newman (1962) judged Sraffa's book "compressed and mathematically incomplete". The aim of the present study is to reformulate the mathematics contained in Sraffa's book in up-to-date notations of linear algebra, in order to make the results understandable to a larger public. The main idea is to use the notational standards set by Miller & Blair (2009) and EUROSTAT (2008). Modern linear algebra and theory of non-negative matrices will be extensively applied, with special reference to the theorems of Frobenius and Perron.
3) Revival of Input-Output Analysis in Economics University Curricula. The authors are convinced that new textbooks in economics, presenting an alternative to the actual mainstream economics have to be prepared in the near future. This is especially necessary on the background of the actual crisis of the economies of many countries of the world, in parallel to the financial crises 2007-2009. The authors of this paper want to contribute to this challenge with a textbook that makes Sraffa's theory of a surplus economy teachable and operational. They also want to apply Input-Output Analysis in the line of Leontief and present solutions of practical economic problems. The idea is to present a bottom-up construction of exercises and problems presented in up-to-date modern economic notions, using linear algebra to solve the suggested Input-Output-type problems, Emmenegger (2013).
