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Abstract

Usually, in certain cases, we want to use a probabilistic method in
order to obtain results. However, it is sometimes very unclear how a
probability should be set. This is where probalogical-theory comes in.
Instead of assigning a probability to a certain assertion being true, we can
specify a 100% confidence interval. It should be noted, that probalogical
theory is not fuzzy-logic.

1 Introduction

In order to understand probalogical theory, one should first understand the
concept of interval-arithmetic. For this, I refer to: https://en.wikipedia.

org/wiki/Interval_arithmetic.
Shortly explaining the reference above: Instead of computing with variables

like x and y, we compute with intervals which contain x and y. In our context,
an interval is an abstraction of a set containing real-numbers.

2 Method

The set of probalogical objects is called P. In this article, the set P is defined
as:

P = {x ∈ IR|xlower ≥ 0 ∧ xupper ≤ 1}. (1)

Where IR is the set of all intervals.

2.1 Basic operators on probals

Recall that a probal is not a single probability, but a 100% confidence-interval.
The interval-bounds declare a range of probabilities.

We designate “logical and” and “logical negation” as basic operations on
probals. We do this because they are clearly related to some statistical laws.
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2.2 Logical and

a and b = a · b. (2)

Where “·” is used for interval/interval multiplication.

2.3 Logical not

not a = 1− a. (3)

E.g. something that was absolutely true, becomes absolutely false.

2.4 Derived operations

We can use the above interactions in order to derive other operations.

2.4.1 The inclusive-or operation

The inclusive-or would be very nice to have. Thanks to “de Morgan”, we know
how to convert and into or .

a or b
not not (a or b)
not (not a and not b)

Thus, considering the above we get:

a or b = not (not a and not b). (4)

For certain applications, the inclusive-or is sufficient.

2.4.2 The implication operator

The implication operator has a formal definition. We will use the same definition
in probalogical theory.

a⇒ b = not a or b. (5)

3 Conclusion

This paper is just a draft. If you want to use probalogical theory, you must
understand the concept of statistical-independence first. Thus, you must also
assure that all variables which are used only occur once in the expression. Also,
the content of this paper has not been properly verified.
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