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AN ANALYTICAL APPROACH TO THE THEORY OF STRUCTURAL
IDENTIFICATION

We further develop the elements of a qualitatiesiy of structural identification of linear dynamsgstems
through an analytical solution of the abstract ligation problem (in the sense of Erugin-Kalman-Megg) in
a class of strong differential (A,B)-models. Theotfetical apparatus is constructed on the basisitnbdducing a
special operator whose structure constitutes a fizadion to the canonical Rayleigh-Ritz ratio.

Keywords: identification, realization theory, strong irrefuike (A, B)-model, Rayleigh-Ritz operator, struc-
tural optimization.

1. INTRODUCTION -"construction" implies manipulation (ideally,
optimization) of numerical values of free model
This paper is a continuation of the study initiated parameters within the framework of the structure
by these authors in a series of articles (Daneevwhich is fixed as a result of solving the four pre-
1994a,b), and is ideologically related to publicat  ceding problems.
(Daneev, 1995, 1997, 1999a-c, 2000; Erugin, 1952; It is reasonable to expect that the elements (and
Lakeyev, 1998; Rusanov, 1999; Van der Schaft,primarily "hypostasizing") of deductive theoretical
1987; Vassilyev, 1996; Willems, 1979). The phrasemodel analysis, as suggested in this paper, withfie
"Analytical approach..."that appears in the title us to develop an elegant, adequate structural yheor
emerged in the cited references for some fundamenta&ncompassing the above- mentioned five areas.
reasons. One implies that the whole of the conegptu
construction below is made in an abstract (theoreti 2. KEY CONCEPTS
cal-system) presentation. The other reason is due t
the fact that the theoretical-model approach sugdes Structural considerations play a crucial role in
below "differentiates" the problem of structuraéimd  both the analysis and synthesis of systems of quite
tification into five research areas which axe put i different types (Ginsberg, 1998; Vassilyev, 1996).
order (between them) by a deductive process of "deTherefore, the starting point for our investigatigit
cision making". The areas themselves, in accordancee the concept of the dynamic system (D-systent) tha
with the indicated order, may be terminologically is formalized in theoretical- multivariate termseds
designated as: 1"analysis of types", 2 - "synthesis of Definition 1 below). At this level, axiomatizaticof
types”,3 - "analysis of representations4, - "synthe-  the behaviour of the D-system is postulated in serm
sis of representationsgnd 5 -"construction".These  of the theory of sets as a ratio (Defintion 1).
terms are treated (and used in follows) as implying
the following: ! In N.Bourbaki's interpretation the type of struc-
- "analysis of types'must establish, in terms of ture (the terminology used in this paper) is fittad
mathematical definitions of key criteria universis®  its genus (Bourbaki, 1965).
type ! of structure, and (in this paper, according to  * The term "kind of structure” must be formally
standard "discrete-continuous" and "linear-nonlihea perceived as a narrowing of the type of structare t
dichotomies) by an immanent dynamic system thaffixed class of mathematical models with a finiterid
"services" the observations imposéd posteriori tification dimensional representation (Daneev,
information) in the form oftrajectory, control"pairs  1994a).
(see Theorem 1 below); Furthermore, although many of the concepts of
-"synthesis of typesshould identify the condi- structural identification may be defined on theibas
tions of the previously established type of streetof  of nothing but theoretical-multivariate construnto
the modeled dynamic object when a posterioriof a D-system and a formal identification process
information is expanded (Theorem 2); (Definition 2 (Daneev, 1994a)), it becomes possible
- "analysis of representationsérves to determine to obtain substantive mathematical results only by
the kind of structure, or, more precisely, its an- introducing additional structures. In this contetkie
alytical representation, in the position whenyfsetis  approach used later in the text to construct tlee el
known (identified); ments of general theory of structural identificatif
-"synthesis of representations' intended to de- D-systems is epistemologically as follows:
scribe the invariance of the type of structure iden  -the basic concepts of structural identification are
tified with respect to the expansion of a postérior introduced through a formalization (i.e. based on a
information; verbal description of some intuitive representatam
accurate mathematical definition of this concept is

* - aBTOP, C KOTOPBIM CJIEIyeT BECTU TICPEIHCKY.
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given using, for this purpose, a minimum Definition 3 (Mesarovic, 1975)The D-system
mathematical structure allowing for its correct { (T, S), {W, Sy, (@)} is of linear type if the

interpretationy; and structureS,, is such that
-then on the basis of the basic concepts obtained , o 7Q = Ow JQ:
as a result of formalization, a consistent advavfce (t(MEO=@ (O (W,
the theory is accomplished by adding new math- (Q&a JR= Dw JQ:
ematical structures needed to investigate the wario (Tt OT)w () = a O w(t)JW.
identificability properties of the structure of thz Note (and this is very important for our subse-

system (such a procedure makes it possible tquent discussion) that each nonsingular suR¥eif
elucidate how actually fundamental some concretepe pehaviou2 0 W' induces (Mesarovic, 1975) a
structural property is, as well as what minimumddet  gypsystem (T, S)), (W, S.), (Q%,S")} of the D-
assumptions is needed for the identification preces system= = {(T, S), (W, S, @S)}. In this
to reveal this property or, for a given relatiomstdo  gtatementQ? is said to be the partial behaviour of

be sat|sf|eq for i). . the D-systemZ, and because the process of structural
. After this attempt to give an account of the MO- jdentification models the structure of tiesystem,
tivations for this _study, we now present _the defi- with the only purpose of extending the stylistisgio
nitions of the basic mathematical construction®of bilities, we shall write on frequent occasions ffire

systems; the_ termstructure will be understo_od ontext of an a posteriori modeling) the phrésat of
throughout th's. paper in the. sense of Bourbalg, aNpservations"instead of the phrasgartiual beha-
thedreprgse_n;c]at;]om( ) - will imply that the sef is viour of the D-system”"We must not be discouraged
endowed with the structusg. . by the fact that in this treatment the linearityttoé D-
_cIjDefmltkl)on 1 (Wltljlem(sj, 1979).fTh;]a D-systﬁesm_ IS system {(T, S), (W, S.), (Q,S)}. guarantees no
SaT' toWe ag ordere r;s_e:] _?. t reeb ;:a t_ ; linearity of its arbitrary subsystem(¥, Sy, (W,
{(7,S,),(W,S),(2,S)}, in which T is a (abstract) se S), (@S QF 0 Q (for example, wher)” the

gl;ﬁz:\]/?osﬁrvc\)/f I;éhg-:g?;ﬁtffggilSlg?ﬁlssicr?;stotr?ees behavior of anincompletesystem (Mesarovic, 1975)),

o: T—>W), and the ¥ixed proce)ésic{ﬁ;r SNJ Sy) is becau;e the case in point here is an exogenic-repre

séid to be’the structure of the D-s sté:ﬁ ' sentation of the sgbsystem_ (the endogenic char_acter
Y zation of the partial behaviour of ti2-system will

be given below, in Definition 4); in this connectjat

is worth noting one attractive (if not surprisinfgkt

that all D-systems are subsystems ofirear (!) D-

system {T, S),(W,S),(W',S,")}.

It is obvious that the construction of differenssy
tems that are immanent to .D-systems opens up-limit
less possibilities for experimentation (see, foarax
ple, Ch. 1 (Matrosov, 1980)). Yet the problem of
studying arbitrary systems is too general to beeaf
value, because the higher is the level of abstiacti
the larger is the amount of information about dstai
that is lost. For this reason, it is on detailsnfarily
the "division" of the structure of partial behavigy”
that our attention will be focussed in the subsatue
discussion).

3 Thus, for example, in spite of the wide diversity
of structures of mathemnatical analysis, it turng o
that they are created of the simplest structurebef
following types: order-type (reflecting the compari
son), topological (giving the notion of proximity),
and algebraic (determining the combination of the
addition and multiplication operations).

Below, with reference to the structurg ®e shall
confine our consideration to a linear ordering roé t
setT by the quotient < (Mesarovic, 1975). With such
a setting, any paifT{,T) of subsets of the s& that
T.OT =T T.#0# T andfromt. OJT* t [

T it follows thatt < t”, is called (Engelking, 1985) Let (X, || * |)) be a real finite-dimensional Banach
the section of the s@t Furthermore, it is implied that space, and let < t, T = [to,ts] be a segment of a

(T T)isajump if OsupT: OT) (((inf T* (T*and  pumerical straight lin@R with the Lebesgue measure
(T*,T%) IS a gap if ((Csup T* () ((Cinf T+ (T%) M. Let Lp(T,u,X) {I < p < o) designate the Ba-

(Engelking, 1985). nach space of equivalency classes (mpaf all p-

Definition 2. The = D-system {(T, =S, measurable mappingsp: T — X which are
(W,S), (2S)} s of discrete type if the structug summed in the sense of Bochner and by the norm

is such that any section in T is a jump and, aceord
ingly, of continuous type if none of the sectiohthe - 0I° u(din P
sot T is & JUMp OF & oA, W Ifp qnw( WUCHSE

Let W be the Abelian group with addition as a through theH-spaceL,(T, 1, R") x Lp(T,u,R™
group operatiord] and letR be a certain field. As-  ith the norm PR Y
sume further that the mappingis specified:]: R x

1/p
W — W, such that the set of foutM, O,R[) is the ||(wlw2)” _ {("(01 R )P +(||(o2 R )p} |
vector space over the fielg (representation of the : "e "e
structureS,). w O Lp(T,u,R"), o JL{T,u,R™). As usual,

C(T,X) is the space of all continuous dnfunctions
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with the values in X and the sup-norm. Finally, which the system (1) "realize®, whereas the pres-
AC(T,X)is a linear manifold of all absolutely conti- ence inP of the structure of DLD-compatibility of an

nuous functions fronC(T,X) andIl = AC{T,R") x
Lp(T,u,R™). In this case the designatidh will be

arbitrary class is insufficient folP to be OLD-
compatible (see example 1 (Daneev, 1999b)). c) The

used (where necessary) without especially indigatin condition of absolute convexity is essential beeaus

that
a) the producil is a subset in the spakk(in this
position the points fromAC(T,R') in the construc-

the position is possible when any " set'kaflements
of the convex hull of the s&® is OLD-compatible,
while the P does not possess DLD-compatibility of

tion of IT are put in correspondence with equivalenceclassk.

classes front,(T,u,R"), and
b) the topological structure ifi is the narrowing
of the metric topology fronH generated by the norm

Il 1

The following assertion demonstrates that the
structure of DLD-compatibility is a structure ohifie
character (Engelking, 1985), which cannot be said i
relation to the structure of OLD- compatibility.

we make also the convention that positions a) and Assertion 1.Let NOJ IT andk be a certain (any)

b) are also extended to subsets fidm

natural number. Then the structure of DLD-

For our consideration, we choose a class of lineacompatibility of classk with respect to N is a struc-
control systems described by a vector-matrix dif-ture (property) of finite character.

ferential equation

O
X(t)= A(t)x(t) + B(t)u(t), t JT, (1)
where x() 7 AC{T,R") is a solution of Cara-
theodory type-solution), u(yZ Ls(T,u, R") is a
control vector-function, AJ 0 L,(T,u, A(R",R")),
B(DO Lo(T,Ap,A(R™ R")), wherep,p' 0 (I,0) are
conjugate numbergl/p+l/p' = 1), andA(R™,R") is
the Banach space (with the operator norm) of all i
near operators operating froR" into R"; it is as-
sumed that a nonstrict expression of the fotpair
(x,u) O II - C- solution of the system (1)" is al-
lowed, if (x,u) pointwisep-almost everywhere iff
satisfies equation (1) for eertain (0) pair of opera-
tors @A, B) O Lp(T,u,AR"RY)) x
Ly (T,(,((Rm,Rn)), and the pair (A, B) itself will be
referred to as the (A,B)-model of the system (1).
Following the thesis that "... the starting poifit o

Following the statement that "... the realization
theory for the class of dynamic systems addresses
itself to the questions of existence of a dynaneic r
presentation for a properly defined time systerh ...
(Mesarovic, 1975), we stipulate that the problem of
"analysis of types", for the class of linear contins
D-systems, is formalized by:

Definition 5. Let NI IT be such that there exists
P* (similarly, P") a nonempty maximal (with a quasi-
ordering with respect to a theoretical- multivagat
inclusion) subset from N that possesses a struafire
OLD-compatibility (accordingly, a structure of DLD-
compatibility of class k). Then the linear space E*
(similarly, E*) that is spanned on P* (accordingly,
on P") is said to be an ordinary stratum over N (a
distributed stratum of class k over N), and if Ne*
(E"), it will be said to be homogeneofis.

Note (Daneev, 1995) that the p&&k(0),B(0) £/

the process of creating any models is provided by-p'(T.H.A(R™R)) x Lo (T, A{R"™,R")) of the sys-
observations and assumptions about the existence &M (1) thatincludes in the class of its C-solusian

an interrelationship between them ..
1975), we introduce

Definition 4. The partial behaviour P1 E of a li-
near continuousD-system{(T, S;),(R*"™, "™,
(E, S.)}, EO II possesses:

-a structure of ordinary linear-differential com-
patibility (or, eqivalently, a structure of OLD-
compatibility) if either P £/, or there exists such a
linear differential system (1) that P is contained
the class of it€-solutions (in this statement, P is said
to be an OLD-compatible set);

- a structure of distributed linear-differential com-
patibility (or a structure of DLD-compatibility) of
class k when either P/Z, or anyx elements of an

absolutely convex hull of the set P produce an OLD-

compatible set (in this statement, P is said toabe
DLD-compatible set of class k).

Remark 1. a) Clearly the existence in P of a struc-

ture of OLD- (DLD)-compatibility assumes implicitly
that: """ is a structure of the Banach space, b) Th

presence in P of a structure of OLD-compatibility

guarantees no uniqueness of t#e B}model, for

e

" (Mesarovic ordinary (homogeneous) stratum owris a strong

"(irrefutable) (A,B)-model oveN. Therefore, the ex-
istence of a strong(, B)-model reduces geometrical-
ly to the existence of an ordinary stratum (Daneev,
1999b). It is also worth noting that, by assertiign
any N O IT (N# ) in accord with the Teichmuller-
Tukey lemma (Engelking, 1985), either does not con-
tain a (nonempty) set with the structure of DLD-
compatibility, or ove there exists a distributed stra-
tum (possibly not only one); a realization (in the
sense of Erugin-Kalman-Mesarovic (Erugin, 1952;
Kalman, 1969; Mesarovic, 1975)) for a distributed
stratum can be constructed in terms of the sysfigm (
(with a strong irrefutableA,B)- model) with the
observer (see Section 5).

* The OLD(DLD)-structure is invariant to the
Span operator. In (Daneev, 2000) it showed that in
class of passive trajectories -Ju€ 0) the ordinary and
distributed strata coincide (i.e. the OLD and DLD
structures are equivalent).

In (Daneev 2000) it showed that the geometry of
strata is closely related to the solutions of OLD-
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DLD-expansions,i.e. the problems that form the
foundation for thé'synthesis of typesit the class of
linear continuous D-systems.

Definition 6. Let E,E, O IT - be linear manifolds
possessing structures of OLD-compatibility (DLD-
compatibility of class k). The algebraic OLD-
expansion (accordingly, the algebraic DLD-
expansion of class k) of the pain(E) is said to be a
linear set BE+E,, if this is OLD-compatible (accor-
dingly, DLD-compatible of class k), and E E;+E,,
ZE,.

The OLD(DLD)-structure is invariant to the Span
operator. In (Daneev, 2000) it showed that in ala
of passive trajectories (u( ) = 0) the ordinary aisd
tributed strata coincide (i.e. the OLD and DLD stru
tures are equivalent).

Ol I ORI -

(x(t), u(t)) # 0;
@O (x,u) =

()
0,(x(t),ut)) =0,

where || « {'and || « §'"™ - are arbitrary fixed norms,
respectively, inR" andR™™, and it is not assumeal
priori that {(x,u)} is an OLD- compatible set; by

O
(Lakeyev, 1998),{t O T : x(t)= 0} O {tO

T:(x(t),u(t)) = 0} (modu) holds, which permits us
to assert that the operatdrdoes not lose (because of

The goal of this paper is to discuss the issue otthe second line of the system (2)) a priori infotiora

"bourbakization” of the structural identificatiomop-

at the points of the sett{7 T: (x(t),u(t)) = 0}

lem as an analytical unified approach ensuring theabout the behaviour of thB-system that “engen-

"unity of style" of the five research areas listed
Section 1 (in terms of elucidating the typicalnegs
existence of the solution to this problem for stuual
criteria of OLD-DLD-compatibility-expansion). Fur-
thermore, results derived from carrying out thislgt
may serve as an indication of particular practsital-
ations in which it is possible to expect (at legst
principle) a solution of the structural identifigat
problem in the class oc®DLD (DLD)-compatible D-
systemsOf course, a "typical decidability” is a purely
gualitative characteristic. It does not contairoinia-
tion about how well calculations of applied chaeact

dered" a dynamic process —{x(t),u(t)): T
_)Rn+m.

Let us now demonstrate that the construction of
(2) is intrinsically based on the well-known (inriza
tional analysis) Rayleigh-Ritz ratio (Horn, 1986}t
T, z)— rel (I',2): f{R™™, "M x R"™ — R - be a
given ratio, wherd” andz - are the matrix and the
vector of corresponding dimensions, respectively.
Then, if it is assumed th&t()/u()j is a certain (any)
C-solution of the system (1) with th@,B)-model
(A(DLB(D) and thed-operator of (2) with the Eucli-
dean norms || ]| and || « ™ then in view of the

are posed. Therefore, it is worth noting once againsystem (1) we havéd(x,u)(t)= (rel I,(x,u)) ),

that the significance of results reported in théger
must be considered (and appreciated) preciselyan t
light of the above-mentioned possibility which

' = [A(D, BOTTA( D, B(@QI, where () is the matrix
transposition operation. Therefore, in the subsegue
discussion the operat@b will be referred to (irres-

emerges at least when the conditions of the aboveective of the form of the norms || fand || « §™,

typical decidability are satisfied.

3. BASIC THEOREMS OF ANALYSIS AND
SYNTHESIS OF TYPES

Let L{T,u,R) - be the space of equivalency
classes of alli-measurable off real functions, and
let < - be a quasi-ordering ib(T,u,R), such that

modp

¢ deu W2 Wy,g2 JL(T,K,R)) wheny(t) < (1)

[o]

is pointwisep-almost everywhere ifT; in this case
the least upper bound of the subsét from

involved in terms of (2) in its construction) aseth
Rayleigh-Ritz operatothe idea of further developing
the analytical approach to solving the existenadpr

lem of strong(4,B)- models on the basis of diferen-
tiating the measures

T e

v :N|x(t)

v_= j( RJu(dt),

was suggested for the first time by these authors i

and

X(t)

L(T,u,R) (if such one exists with respect to a partial ihe conclusions of the paper (Daneev, 1995), and a

ordering < ) will be designated as supV. Further,
modp

we introduce a nonlinear operateb : I1 —
L(T,u,R) defined by the following construction
(Lakeyev, 1998):

68

start was made on its implementation in (Lakeyev,
1998).

Definition 7. The Rayleigh-Ritz operat@b is se-
miadditive on EJ IT with the weight: (const)if ®(w,
+ wy) miu a () + o ®(wy) holds for any pair

(on,ap) JE x E.

Lemma 1l.Let ®* and ®** be the Rayleigh-Ritz
operators which mutually differ by the analyticalr
presentation of the nornjge k" and || « §"*™ (from
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their constructions (2)), and let E be a subseirfi, not unreasonable to point out the "immanent" object
on which the operato®* is semiadditive with a cer- of the Rayleigh-Ritz operator.
tain weight. Then the operatdr** is also semiaddi- Lemma 2.For the Rayleigh-Ritz operatab, the
tive on E with a certain weight. numbera > 0 and the set NI II, such a property of
Below, when defining the construction of an ab- @, as semiadditivity with a weightis the property of
sorbing set, we will follow (Yosida, 1965) without finite character for a subset from N.
imposing any constraints on Caxd] I1. Assertion 2.Let there be: E, a linear set i, a
Theorem 1Let NO II be a fixed, nonempty set of Rayleigh-Ritz operato®, anda O [I,). Then there
observationsb the Rayleigh-Ritz operator, andan exists a maximum (in the case of an ordering with
arbitrary natural number< dim SpanN, and let Q  respect to a theoretical-multivariate inclusion)mo
be a certain (or, equivalently, any) absorbing et zero linear set k in E, on which the operato® is
SpanN. Then: semiadditive with a weiglt. With these assumptions,
- SpanN is a homogeneous ordinary stratum over if E is an OLD-compatible set, closed in H, then E
N, if and only if there existp = sup @[Q] L  will also be such one.

Lo (T,1,R); Remark 3. It can be shown thatBrthere exists a
- SpanN is a homogeneous distributed stratum of maximum set, on whichbd is semiadditive with a
class 1, if and only i®[Q] O L. (T,u,R); weight a /7[0,1), in this case, however, it can no

-if, provided that b) holds, the operatap is longer be a linear set except for a trivial variggt
semiadditive with a certain weight on any k- {0} OIL
dimensional subspace from Span N, then Span N is a Corollary 2. Let E be a linear OLD-compatible
homogeneous distributed stratum of class k. set, on which the operateopb is semiadditive with the
It can be shown that if at least one of the condi-weighta [0 [1, «©). Then the closure of E in H will
tions (necessary and sufficient) of Item a) of Tleeo  also possess a similar property.
1 is satisfied folN O II, then there exists a denumer- It is clear thatE;; O E,o, as 1< a1 < ap. On the
able seQ* /7 Q, such that — o(t) = sup{®()(t): ® other hand,E, depends on the initial s&, and of
[7 Q*} (here Q, @ and are the constructions of the special interest is the case wieis an ordinary stra-
Theorem (1); on the other hand, Item c) of thisdFhe tum. It is obvious that in the universe of all oraly
rem gives a direct strata inH a special role is played by the family of all
Corollary 1. Let NO IT and E be a finite- dimen- ~ Strata overll. Their significance is due to the fact
sional distributed stratum of class k over N. Ti#&n that, by Theorem 4 (Daneev, 1994b) and Lemma 1
is an ordinary stratum over N, if the Rayleigh-Ritz (Daneev, 1995), each such stratum, representing the
operator is semiadditive on@ith a certain weight. ~ behaviour of a linear continuous D-system (wéth
Theorem 1 (and it would be instructive to com- full input (Mesarovic, 1975)), defines in a one-to-one
pare it with Theorems 1 and 2 (Daneev, 1995) andnanner the differential system (1) that realizes it
Theorem 1 (Daneev, 1999b)) makes it possible tol'hus the family of all ordinary strata ovEr is iso-
formulate especially compactly (as against Theddem morphic to the space of equivalency classes (thod

(Daneev, 2000)) the conditions of OLD- DLD- of all (A,B)-models of the system (1). The lasttsta
expansions. ment is intimately related to the "number" of linea

Theorem 2.Let E,E, O II be linear manifolds, Manifolds in each such stratum, on which the Ray-

possessing structures of OLD-compatibility (struc- l€igh-Ritz operator is semiadditive (with the weigh
tures of DLD-compatibility of class k). Then the Ii ©f a "heavy" unity).

near manifold E+ E,, is such that E# E; + E, Corollary 3.Let E* be a certain ordinary stratum
# E, is an algebraic OLD-expansion (algebraic overIl, ® the Rayleigh-Ritz operator, and U [1,
DLD-expansion of class k) of the pair{(fE>), if the ~ ©). Then there exists a maximum setife E*, on
Rayleigh-Ritz operator is semiadditive & + E; which @ is semiadditive with a weight a, with, Be-
with a certain weight. ing a linear manifold closed in H.

Remark 2. The merit of the OLD-expansion crite- ~ The question that remains open is: Does there ex-
rion that is formulated by this Theorem lies in thet  ist for any distributed stratu’, closed inH, whena
that it permits to infer the presence of the above-O [1, ), a maximum linear set from this stratum,
indicated expansion from "intrinsic" propertiestoé  closed inH, on which the Rayleigh-Ritz operator is
linear manifoldsE; andE,, where as, if we resort to semiaddtiive with a weight? An affirmative answer
the criterion from position a) of Theorem 1, itnis-  to this question would mean, in particular, thatd-o
cessary to "guess" the functign 7L, (T,u,R), for lary 3 is valid fora nonloosestratum oveil (a distri-
anyw (E; + E, ), D(w) sd . buted stratum itooseif its closure in H does not pos-

modp

_ _ sess a structure of DLD-compatibility).
It is obvious that every more-or-less advanced

theory assumes the existence of a sufficient "nutnbe 4. CONCLUSION
of particular objects of its analysis. Thereforé, a

though we now have Theorem 2 at our disposal, itis " in §10.13, we will give a new and (hopefully)
exhausting account of the realization theory oédin
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systems with a continuous time.(Kalman, 1969, 11. Erugin, N.P. (1952). Construction of the entire

10.0). The elements and possible avenues of inquirget of differential equations systems of havingvargy

into linear theoretical-model analysis that haverbe integral curve.Applied mathematics and Mechanics,

presented above, show that major workngy getting  Vol. 16, 6, 659-670 (in Russian).

under way! 12. Ginsberg, K.S. (1998). Foundations of the real
process of structural identification system modglin
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