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Abstract : In order to get a first touch into handling of the problem, I studied several initial definitions and built a first survey directing in two aspects, one concerning basic idea for building parameterized models for real phenomena (point II), the other dealing with the supporting theories and techniques (see point I).


Fig1.The dichotomy of problem

Grey part: existing Taylor solution

I. keyword « approximation »
· Subject: Interval Analysis

· Source: (1) thesis1 (English) Chap.2 ~ 4; -- basic definitions of intervals, Taylor series for point values and for intervals in explicit application, IHO method in explicit application.

(2) the book “Applied Interval Analysis” Chap.2 ~ 5; -- set theory for the foundation, general solution procedure for interval approximate computation in explicit application.

(3) and thesis2 (French) first several chapters corresponding to the book..

· Unfinished, emphasis part: thesis1 Chap.3 (Taylor method) and 4 (IHO method)

· Summary:

1) Initial value problems (IVP) vs. Inversion problems [context]
· Question: Is IVP the general model for real (e.g. physical) systems ?

· Inversion problem is an important methodology in applicative reality: for example if we are going to find an input value to some circuit, such that with this input the circuit can get in its best status (with respect to some definitive constraints). So this circuit can be viewed as a function f which is unknown (black-boxed, or implicit -?), at beginning we choose a random input x, after several iteration steps by testing the output y we find the optimal x, i.e. this can be modeled by  x = f –1 (y) .

· But in real cases the solution is no longer a punctual value, we need to extend the notion of value into intervals. The method providing approximate solutions to IVPs is called interval method.

Question: I still don’t understand quite well this context of using intervals.

2) Interval arithmetic and interval algebra [underlying objects]
· We treat intervals instead of numbers, looking at the arithmetic operations on set of intervals IR, and the measures for intervals (width, midpoint, magnitude…).

cf. 1) the meaning of “punctual”
· Moreover, we treat linear algebraic structures of intervals such as vectors and matrices.

3) Interval analysis [treatment]
· Interval valued functions (
Quite a lot of interesting properties arise because of the nature of set computation: for example, dependency effect (multiset covering), wrapping effect (inclusion monotone).

Question: quite usually the motivation for interval method is for simplicity, -- the intervals, possibly multi-dimensional, are just more “plain” than real sets of interest, thus easier to handle. But I don’t understand well yet the matching of this solution: does the enclosure solution always guaranteed, with respect to any requisition?

Also cf: inner approximation and outer approximation, pessimism

· Several correlative kinds of computation: inclusion function, inclusion test, contraction

 Interval Abstraction (wrapping) => Subpaving => Contracting => Solving (test) 

Fig 2. General procedure of interval computation
· Complexity issue: good, seemly most situations polynomial time/space can be obtained.

4) Taylor recursive approximation -- two phases [a specific algorithm]
· Question: where can I find Taylor method for implicit case? Or it’s simply impossible so that we need to extend with HO. But what I read from thesis1 Chap 4 is that the motivation of IHO is to handle stiff problems (issue of sensitivity). 

5) Guess: analog to abstract interpretation by M.Cousot ?

II. keyword « estimation »
· Subject: Modeling / Modelisation 

· Source: (1) thesis2 Chap.1 (general picture), 4 (identification), 5 (characterization)

(2) the book “Applied Interval Analysis” Part III (real applications)

· Unfinished part: thesis2 Chap.4 and 5

· Summary:

1) Correctness, or guarantee of approximation: no escape nor reachlessness

2) Inner and outer approximation: analog to order theory lub and glb
3) Set membership approach: the motivation (, pessimism (dependency effect)

4) Construction procedure: general picture – a feedback procedure

 Elaboration on model => Choose capturer => Planification of experiences => 

         feedback
 => Filtrage => Estimation 
Fig3. General procedure of constructing a parametric model

III. binding I and II

To make clear that what I am to do is give an IHO solution to implicit interval functions.

IV. plan of this week

1) Taylor detail

2) Implicit functions (
3) Approache Ensembliste; wrapping algorithm, subpaving algorithm
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