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Fuzzy Integral Theory

An Introduction To The Content

The present book includes two parts: the first is about fuzzy
integral theory and the second is about L —fuzzy reasoning.

The theory of fuzzy integrals is an important part of fuzzy
analysis.  In this book. fuzzy integrals of single — valued
functions, set —valued functions and fuzzy —valued functions are
investigated in details,

1. The generalized fuzzy integral of number — valued
functions is studied. Various kinds of generalized convergence
theorems are obtained. The problem of weak convergence of
fuzzy measures with respect 1o generalized fuzzy integrals is dealt
with.  Meanwhile. the level convergence theorem., Riesz
representation theorem and some other results of generalized
fuzzy integrals are shown, and it is pointed out that a fuzzy

measure can be defined by the generalized fuzzy integral.

2. The pseudo—additive measure and integral—a particular
fuzzy measure and fuzzy integral, which makes the Lebesgue
measure and integral as special, is studied in deep, its various
kinds of convergence theorems are given. Meanwhile, the
product g — additive measure space is built up, and Fubini
theorem is obtained.

3. Based on bringing out the generalized triangular norm

operations on a complete lattice L, the theory of TS — L
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generalized fuzzy integrals of lattice valued functions with respect
to lattice valued fuzzy measures is established, and two kind of
representations of VS—L generalized {uzzy integrals are shown.
Viewing R as a special complete lattice, the generalized fuzzy
integral of m—dim vector— valued functions with respect to m—
dim vector —valued fuzzy measures is obtained, and convergence
theorems are given through an m—dim generalized fuzzy integral
theorem,

4. The fuzzy integral of set —valued function is defined based
on the fuzzy integral of single — valued measurable selections of
F, the results which make the properties of fuzzy integral as
special and is similar to Aumann integral are given, these include
convexity, closeness, Fatou’s lemmas, etc. Based on this, the
theory of fuzzy integrals of fuzzy set — valued functions is
established by using its level set —valued functions. A concept of
set — valued fuzzy measures is brought out and discussed; the
Radon Nikodym theorem with respect to a special pseudo —
additive set—valued measure is obtained.

5. The fuzzy number fuzzy measure with values in the space
of normal, closed convex fuzzy numbers is defined, and the
relationship between it and interval — number fuzzy measure is
dealt with. Based on {fuzzy integrals of interval —valued functions
with respect to interval —number fuzzy measures., the theory of
fuzzy integrals of fuzzy — valued functions with respect to fuzzy
number fuzzy measures is built up.

On the other hand, in this book. we will state several
questions that we were studying. First, triangular norm on a
lattice L is considered, some results on its infinite operations are

shown., and meanwhile interval — valued triangular norm is
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discussed. Secondly. inclusion degree valued in lattice 1. is
studied, such that the results on [0, 1] valued inclusion degree
are extended. Thirdly, fuzzy reasoning is investigated further,
and [0, 13 —valued fuzzy reasoning is extended to the case of
lattice L, it becomes 1. —fuzzy reasoning, some results on [. —
possibility reasoning and L. micro—fuzzy reasoning are obtained.
At last, several problems on fuzzy logic are dealt with, the [0,
11 —valued fuzzy logic based on triangular norm is generalized to
the case of lattice L., and the I. —fuzzy logic based on triangular
norm is established, a compact theorem is given. Otherwise,
interval —valued operator [uzzy logic is built up, so as to it is the

generalization of [0, 1] —valued operator fuzzy logic.
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