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I. What are principles?

Despite 5000 Philosopher’s Index articles using the concept “principle” after 1940, almost none examine the meaning of “principles.”
 “Principle” has many meanings, including “origin, cause, rule, axiom” (Webster, 1962). The contemporary understanding is, principles are regulative elements, norms that constitute actualities (Baldwin, 1901), whether logical and mathematical axioms, scientific laws, or ethical rules. In deductive sciences like mathematics, the axioms determine the model. Riemann and Lobachevski varied the axioms and changed the spatial relations. The reformulation of scientific laws in a paradigm shift (Kuhn) changes the physics. Despite this emphasis on the normative, the originary meaning of principles lies in the background. “Arche”, “principle,” also meant ‘beginning’—the principle is the originary identity of a kind, constituting or regulating the instance. 

In technologies like flying machines, the principles of flight (birds) preceded the technological invention. Here, principles can be constitutive rules as the origin of a kind, as causal. Machines built according to one principle can operate on another: an instance may embody several principles. A diamond shares aesthetic qualities with paintings but not chemistry. Principles connect like instances in a very complex set of relations. Identifying a rock’s chemical combinations connects it with that kind of mineral, but also to other physical properties. 

Principles are not bodies, but ground the judgment that bodies will persist. The relation of bodies implies common principles, constituting identities. “Object” unites instances normatively: that solids persist (unless acted upon by heat, etc). Since principles are general, statements of principles include and can constitute some identity element in instances, including species and genera. This element identifies the instance with like instances, and differentiates it from others: both a difference and an identity. Green lights are identical but not identical with red.

Trans-generic principles apply across genera and species. Principles can have greater or lesser scope. Gravity is universal; the principles of painting are confined to earth, although they have a limited universality over the earth. Principles pervade the whole world: physical, chemical, geological, biological, social and many other principles.

II A. Justification of the Principle of Principles

The most general statement of the principle of principles is that principles are actual. It follows that principles will function in the future. Also, the future will resemble the past. 

How can we justify principles if we don’t appeal to principles, since the argument would be circular? The dilemma is: all arguments presuppose principles. The presuppositions of philosophy and science provide evidence for the principle of principles. Echoing Aristotle and pragmatism, we can show the consequences of the rejection of principles. 

Philosophy argues for actual principles. Monisms argue for one principle across the universe, whether form, being, or matter. Similarly, logical principles such as the principle of non-contradiction are applicable to the actual world. An animal cannot be an elephant and not an elephant. Following ethical principles bring them into the world. 

The principle of principles is the assumption of all “laws of nature.” Science is the search for actual principles. Predictions presume and are justified due to the actuality of principles. The paradigm case of Neptune used the principles of gravitation to predict a new planet. “Laws of nature” as principles are regulative and actual, since bodies act in accord with such principles. Laws regulate different instances as originary, constitutive or external; generally or invariably. Engineering and technical laws are also cases of principles. 

Skeptics might argue that the human formulation of principles argues against actuality. If human principles are fallible, or refinable, their actuality is suspect. Ostensibly universal principles of nature proved applicable only to a narrower range (Newton). But the principle of principles argues that new principles are actual principles. Principles are operative even if our explanation is incorrect: another principle. Scientists predicted Neptune even though Newton’s principles proved limited, which argues against principles as mere hypotheses or inductive generalizations. If physics replaces a law, the improved formulation will cover the same patterns. Revising ‘principles’ is itself a principle. Statements of principles are revisable hypotheses, but the statement is not the actual principle. Only failure to heed this distinction could lead to skepticism. All reasoning utilizes principles including that of the skeptics.

Pragmatism argues, since principles have held in the past, there must be a good reason to doubt they will hold in the future. Practical principles are also actual: that water will quench thirst now and in the future. If they work, we act according to them. Inherent properties like hardness have actual consequences, as Peirce argued. 

Principles are normative as they hold for potential instances as well as actual. New instances come under the principle, establishing a normative understanding of instances, holding across time and space: the future will not be chaotic. Lilies in unexplored regions will have characteristics similar to known ones. Future bears will be born with the same principles as present ones. They do not “exist” now but can be described with normative identities applicable to present bears. Principles mediate the relation of actual and potential, since new individuals generally follow norms of that species (genetics). 

One universal principle is repetition. We can make identical copies of something that operates according to the same principles. Second is constitution, characterizing regulative internal principles. A third is external (causal) relations.

Principles regulate future actualities—the “not yet.” The notion of  “real” does not apply. Principles constitute a distinct way that transcends the categories “real-unreal.” Since we can make some future predictions, future instantiations regulated by actual principles are not yet “real.” Thus normative principles are actual but not entities. They are actual as norms; normative as regulative and defining normal.

B. Modes 

Universal norms have different modes, parallel to the logical modes necessity, actuality and potentiality.

1. Necessity. Mathematical and logical principles are absolute. 2+2=5 is inconceivable. Mathematical formulations “work” when applied to the world: the principles are actual, as the example of Neptune shows, not merely “valid”. Once we figure out the correct math, the result is universal. Time and space are also necessary.

2. Generalization. Scientific laws are also normative. Scientific principles rarely predict exactly, only more or less closely, as in Einstein’s prediction of the bending of light: close enough to provide evidence for the principle. Scientific laws in mathematical symbols formulate actual principles in the world. Physical laws prescribe a norm, usually a quantitative parameter predicting events, as in “ideal models” in science: true “in principle.” In actuality such laws are true in general, but not absolutely. Generality admits of degrees as well as exceptions. 

3. Actualization. Norms in the social sense are optional principles, which we can freely choose. We can actualize an “ought” or not. Truth as a standard is an option, despite consequences for ignoring it. Another difference is lack of continuity. Principled actions may be separate in time, unlike gravity, since we may cease and then resume work. Another form of optional actualization is the use of words in language. Concepts are normative identities covering instances; concepts are universals by definition. The problem of “universals” is the problem of principles, since “universals” are normative generals. Concepts are formed according to principles (Kant). 

What is the relation of the three modes? Their actuality is the same qua principles, but differs in content. The laws of science are often expressed in mathematical form: F=ma. Qua mathematical, certain inferences follow necessarily from them, for example that F/m=a. The content differs from the mode of necessity, but not the principle. Leibniz and Newton creatively actualized calculus, which describes a kind of necessity. The origin may be by chance, but the principles follow one of the modes. Moral principles are voluntary, but their actualization is like the actualization of chemical elements. 

III Origins/originary

All principles emerged in a dynamic universe. Potential principles are grounded in the world by actions in the world, remaking the “real” through creative actualization, my definition of value. 

Principles manifest norms, but not as bodies. Rather, the principles regulate what kind of body will originate, or how it operates. Thus principles are not ontic, since they are potential as well as actual. Moreover, the “principles” of matter, although perhaps potential in the Big Bang, were not actual at the time of the Big Bang, but, like the elements, had a later origin. The evolution of the kind actualized the principle. The origins were simultaneous. 

Since principles are historical, and different principles may compose different kinds, ontology cannot constitute the framework of principles, cannot explain origins. Darwin’s “origin of species” argues against the eternity of form; the Big Bang against that of matter. Moreover, different principles can reign in different times, since the principles operative at the Big Bang are different than today’s. The birth of actual principles derives from the potentiality of the world (possible worlds).

Principles are not “substances,” since they regulate substances, traits such as having attributes. Principles are actual but not ontic: they are normative. Principles are the logos of ontos. Principles persist across time as norms, not entities. Some remain continuous over time (gravity) while others are situational. The actuality of principles argues for a pluralistic universe, as the components of the universe are radically distinct. 

IV. Kinds: Pluralism

“Individuals” are of a kind. We see animal kinds, elephants and ducks, not individuals without any relations. Biologists classify animals and plants into kinds; anthropologists, human societies. Geologists classify rocks; chemists, molecules. Action can be classified into kinds with teleological principles. Classifications are not for convenience’s sake, but identify actual principles. But to account for kinds requires principles. If an actuality can only be of a kind there must be multiple kinds. The origin of principles at different times argues they are plural.

Principles are actual norms that emerge with and regulate kinds, including new possibilities. Principles are the normativity within change: changes must be of a kind. Normative principles affirm pluralism because of finitude. Why are there principles? Because the universe contains finite possibilities: bodies must, for example, be in space and time. Finite possibilities result in a finite number of kinds. Infinite variation would argue against kinds. 

While not ontic, some principles are composite with their instances—the norm and the instance are inseparable. Others involve external relations (causality). Principles are regulative of the kind of an instance and its relation to other instances: normative universals. 

Principles remain a mystery in some respects, however, for some principles seem to act invisibly (gravity). Another mystery in some cases is whether the regulative operation of principles is composite or extrinsic. Is gravity an attribute of bodies, or a relation of bodies? Principles cannot be reduced to their instances, since some are trans-generic, but neither are they completely separable. Broad, generic, universal principles of the cosmos may be independent. 

Moreover, we can “invent” new principles that nevertheless regulate the transition between potentiality and actuality. Was the creative actualization of the trans-uranic elements the use of previous principles or the invention of new ones? New principles may also be emergent at higher levels. 
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� A sample: in metaphysics, the “causal principle”, and of “continutity.” In science there are the principles of “relativity”, and of “uniformity in nature” (Philosopher’s Index).





