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The present paper is devoted to 2-local derivations. In 1997, P. Semrl introduced the notion of 2-local
derivations and described 2-local derivations on the algebra B(H) of all bounded linear operators on the
infinite-dimensional separable Hilbert space H. After this, a number of paper were devoted to 2-local
maps on different types of rings, algebras, Banach algebras and Banach spaces. A similar description for
the finite-dimensional case appeared later in the paper of S. O. Kim and J. S. Kim. Y. Lin and T. Wong
described 2-local derivations on matrix algebras over a finite-dimensional division ring. Sh. A. Ayupov
and K. K. Kudaybergenov suggested a new technique and have generalized the above mentioned results
for arbitrary Hilbert spaces. Namely they considered 2-local derivations on the algebra B(H) of all linear
bounded operators on an arbitrary Hilbert space H and proved that every 2-local derivation on B(H)
is a derivation. Then there appeared several papers dealing with 2-local derivations on associative algebras.
In the present paper 2-local derivations on various algebras of infinite dimensional matrix-valued functions
on a compactum are described. We develop an algebraic approach to investigation of derivations and 2-local
derivations on algebras of infinite dimensional matrix-valued functions on a compactum and prove that
every such 2-local derivation is a derivation. As the main result of the paper it is established that every
2-local derivation on a x-algebra C(Q, M, (F)) or C(Q, #n(F)), where @ is a compactum, M, (F) is the
x-algebra of infinite dimensional matrices over complex numbers (real numbers or quaternoins) defined
in section 1, A4, (F) is the x-subalgebra of M, (F) defined in section 2, is a derivation. Also we explain
that the method developed in the paper can be applied to Jordan and Lie algebras of infinite dimensional
matrix-valued functions on a compactum.
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Introduction

The present paper is devoted to 2-local derivations on algebras. Recall that a 2-local

derivation is defined as follows: given an algebra A, a map A : A — A (not linear in general)
is called a 2-local derivation if for every x, y € A, there exists a derivation D, , : A — A such
that A(z) = Dy y(x) and A(y) = Dy y(y).

In 1997, P. Semrl introduced the notion of 2-local derivations and described 2-local

derivations on the algebra B(H) of all bounded linear operators on the infinite-dimensional
separable Hilbert space H. A similar description for the finite-dimensional case appeared
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later in [7]. In the paper [8] 2-local derivations have been described on matrix algebras over
finite-dimensional division rings.

In [5] the authors suggested a new technique and have generalized the above mentioned
results of [10] and |7] for arbitrary Hilbert spaces. Namely they considered 2-local derivations
on the algebra B(H) of all linear bounded operators on an arbitrary (no separability is
assumed) Hilbert space H and proved that every 2-local derivation on B(H) is a derivation.
After it is also published a number of papers devoted to 2-local derivations on associative
algebras.

In the present paper we also suggest another technique and apply to various associative
algebras of infinite dimensional matrix-valued functions on a compactum. As a result we will
have that every 2-local derivation on such an algebra is a derivation. As the main result
of the paper it is established that every 2-local derivation on a x-algebra C(Q, M, (F))
or C(Q, M, (F)), where @ is a compactum, M, (F) is the x-algebra of infinite dimensional
matrices over complex numbers (real numbers or quaternoins) defined in Section 1, A, (F)
is the x-subalgebra of M, (F') defined in Section 2, is a derivation. Also we explain that
the method developed in the paper can be applied to Jordan and Lie algebras of infinite
dimensional matrix-valued functions on a compactum.

We conclude that there are a number of various associative algebras of infinite dimensional
matrix-valued functions on a compactum every 2-local derivation of which is a derivation.
The main results of this paper are new. The method of proving of these results presented
in this paper is universal and can be applied to associative, Lie and Jordan algebras. Its
respective modification allows to prove similar problem for Jordan and Lie algebras of infinite
dimensional matrix-valued functions on a compactum. In this sense our method is useful.

1. Preliminaries

Let M be an associative algebra.

DEFINITION. A linear map D : M — M is called a derivation, if D(zy) = D(z)y +xD(y)
for every two elements z,y € M.

A map A: M — M is called a 2-local derivation, if for every two elements z,y € M there
exists a derivation D, , : M — M such that A(z) = D, y(x), A(y) = Dz y(y).

It is known that each derivation D on a von Neumann algebra M is an inner derivation,
that is there exists an element a € M such that

D(z) = ax —xa, x€ M.

Therefore for a von Neumann algebra M the above definition is equivalent to the following
one: A map A : M — M is called a 2-local derivation, if for every two elements z,y € M
there exists an element a € M such that A(x) = az — za, A(y) = ay — ya.

Let throughout the paper n be an arbitrary infinite cardinal number, = be a set of indices
of the cardinality n. Let {e;;} be a set of matrix units such that e;; is a n x n-dimensional
matrix, i. e. e;; = (ao‘ﬁ)aﬁeg, the (4,7)-th component of which is 1, i. e. a;; = 1, and the rest
components are zeros.

Let {m¢} be a set of n x n-dimensional matrixes and mg¢ = (m?ﬁ)aﬂeg for every &£. Then
by Zg me we denote the matrix whose components are sums of the corresponding components
of matrixes of the set {mg}, i. e.

To (2]

afEE
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Here, the maximal quantity of nonzero summands of the sum Zg m?ﬁ is countable.

Let throughout the paper F' is the field of complex numbers C (real numbers R or
quaternion body H) and

{ > Aey: (Vi,j: AV € F)(3K €R)

7.7 €=

n
ki
> e

kl=1

(v e N) (v {en}y, < {ei)

<k}

where H > et )\klele the norm of the matrix ) },_, Mley, in the finite dimensional
C*-algebra, generated by {ex}7,_,. It is easy to see that M, (F') is a vector space over F'.
In M, (F) we introduce an associative multiplication as follows: if

T = E Aeij, y= E 1 eij
i,j€E 4,J€E

are elements of M, (F') then

|

ije= Lees
With respect to this operation M, (F') becomes an associative algebra and M,,(F') = B(l2(E)),
where l9(Z) is a Hilbert space over F' with elements {x;};cz, 2; € F for all i € = B(lg("))

is the associative algebra of all bounded linear operators on the Hilbert space [3(Z). T
M, (F) is a von Neumann algebra of infinite n x n-dimensional matrices over F' if F’ C
(see |2]) and M, (F) is a real von Neumann algebra if F' = R or H.

Recall that a Hilbert space H is an infinite dimensional inner product space which
is a complete metric space with respect to the metric generated by the inner product
[1, Section 1.5].

Similarly, if we take the algebra B(H) of all bounded linear operators on an arbitrary
Hilbert space H and if {¢;} is an arbitrary maximal orthogonal set of minimal projections of
B(H), then B(H) = .1 ¢;B(H)q; (see [4]).

Let throughout the paper X be a hyperstonean compactum, C'(X) denote the algebra of
all F-valued continuous functions on X and

{ZAJ z)eij: (Vi,j: A (z) € C(X)) (3K €R)

] €=

(Vm e N) (Y {em}iiz1 C {eij})

Z )\kl ekl

}7
kl=1,...m

where || > ki=1...m M z)ep|| is the norm of Y, 1. oA (z)er in the C*-algebra
C(X,M,(C)), where M,,(C) the finite dimensional C*- algebra, generated by {ey}}j_;. It
is clear that M,,(C) = M, (C) and

C(X,M,(C)) = C(X) ® My (C).

The set .# is a vector space with point-wise algebraic operations. The map ||-|| : .#Z — Ry
defined as
n
lal = sup N (@) era||,
{entium Sl || =1
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is a norm on the vector space ./, where a € # and a =3, ;= N (z)eq;.
In .# we introduce an associative multiplication as follows: if

=) MN(a)ey, y= ) p(@)e;

INISS 1,J€E

are elements of .# then

Ty = Z [Z)\ié(x),ugj(x)eij] e M.

1,]€EE 13

With respect to this multiplication .# becomes an associative algebra and .# is a real or
complex von Neumann algebra of type I,, by Theorem 5 in [4].

Let M be a C*-algebra, A : M — M be a 2-local derivation. Now let us show that A is
homogeneous. Indeed, for each # € M, and for A € C there exists a derivation D, , such
that A(x) = Dy ax(z) and A(Az) = Dy xy(Az). Then

A(Ax) = Dy yg(Ax) = ADg xp(x) = AA(2).

Hence, A is homogeneous. At the same time, for each x € M, there exists a derivation D, 2
such that A(z) = D, ,2(z) and A(z?) = D, ,2(2?). Then

A(:c2) =D, 42 (3:2) =D, 2(x)x + 2Dy 42(2) = Alx)2 + 2A().

In [6] it is proved that every Jordan derivation on a semi-prime algebra is a derivation.
Since M is semi-prime (i. e. aMa = {0} implies that a = {0}), the map A is a derivation if
it is additive. Therefore, to prove that the 2-local derivation A : M — M is a derivation it is
sufficient to prove that A : M — M is additive in the proof of Theorem 1.

2. 2-local derivations on some associative algebras
of matrix-valued functions

Let @ be a compactum. Then the algebra C'(Q) of all continuous complex number-valued
functions on @ is a C*-algebra and by Theorem 1.17.2 in [9] the second dual space C(Q)**
is a commutative von Neumann algebra. Hence there exists a hyperstonean compactum X
such that C(Q)*™ = C(X). If we take the x-algebra C(Q, M, (C)) of all continuous maps
of @ to M,(C), then we may assume that C(Q,M,(C)) C .#. In this case the set {e;;}
of constant functions belongs to C(Q, M, (C)) and the weak closure of C(Q, M, (C)) in .#
coincides with .#. Hence by separately weakly continuity of multiplication every derivation
of C(Q, M, (C)) has a unique extension to a derivation on .# [9, Lemma 4.1.4]. Therefore, if
A is a 2-local derivation on C(Q, M, (C)), then for every two elements z, y € C(Q, M,(C))
there exists a derivation Dy, : A4 — A such that A(z) = Dy y(z), A(y) = Dgy(y), i. e.
D, , is a derivation of .# (not only of C(Q, M, (C))). The following theorem is the key result
of this section.

Theorem 1. Let A be a 2-local derivation on C(Q, M, (C)). Then A is a derivation.

We first prove some lemmas necessary for the proof of Theorem 1.
By the above arguments for every 2-local derivation A on C(Q, M, (F)) and for each
x € C(Q, M,(F)) there exist a € .# such that

A(z) = ax — za.
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Put
eij = Z )\gnegn,
&neE

where for all &, n, if € =i, n = j then A&7 = 1, otherwise A" = 0, and 1 is unit of the algebra
C(Q). Let {a(ij)} C 4 be a subset such that

Aleij) = a(ij)e;; — eijalij).

for all 4, j, let a”e;j,a” € C(Q) be the (4, )-th component of the element e;;a(ji)e;; of .4 for
all pairs of different indices 4, 7 and let ZE 4n agnegn be the matrix with all such components,
the diagonal components of which are zeros.

Lemma 1. For each pair i, j of different indices the following equality is valid

Aleij) = Z ategpes; — € Z ategy + a(if)ii ei; — eija(if)jj, (1)
§#n §#n
where a(i5)", a(ij)’’ are functions in C(Q) which are the coefficients of the Peirce components
eiia(ij)eii, ejja(ij)ejj.
< Let k be an arbitrary index different from i, j and let a(ij,ik) € .# be an element such
that

Aleir) = alij, ik)ei, — exalij, ik) and  Alei;) = alij,ik)eij — eija(ij, ik).

Then
ekkA(eij)ejj = €Lk (CL(’L'j, ik:)el-j - eija(ij, Zk)) ejj = ekka(ij, ik:)el-j -0
= epra(ik)e; — exres; Z aegpei; = exkariCij — CrkCij Z aegpe;
&#n &#n
= ekk Z aMegpei; — exkei Z aegpe;; = exk <Z aegpei; — e Z a£"e§n> ejj-
£#n &#n £#n £#n
Similarly,

ekkA(eij)eii = €Lk <Z a,é"egneij — eij Z a£"e§n> €.

£#n £#n
Let a(ij, kj) € .4 be an element such that

Aler;) = a(ij, kj)er; — erja(ij, kj) and Aley;) = alij, kj)ei; — eijalij, kj).
Then
eiiA(eij)ekk = €44 (a(ij, kij)ew — eija(ij, kij))ekk

=0 —eja(ij, kj)exr = 0 — ejja(kj)err, = 0 — ejja pepn

=€ Z aMegpeiiern — eij Z a*egperr = €ii (Z aegpeij — eij Z a£"e§n> k-

§#n §#n §#n §#n

Also similarly we have

ejjA(eij)exk = ejj (Z aegnei; — e ag"%) Clk

§#n §#n
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eiA(€ij)€ii = ey ( > aegpei — ey a&ne£n> €ii

E#n E#n

ejjAleij)ej = ejj (Z aMegyer —eij ) ag”%) €jj-
£#n £#n
Hence the equality (1) is valid. >

We take elements of the sets {{e;¢}¢}i and {{egj}¢}; in pairs ({eqe}e, {€gg}e) such that
a # 3. Then using the set {({ea¢}e, {eca}e)} of such pairs we get the set {eq3}.

Let x, = {eqs} be aset {v"¢e;;};; such that for all 7, j if (a, B) # (4, 7) then v;; =0 € C(Q)
else v;; = 1 € C(Q). Then z, € C(Q, M,(C)). Fix different indices i,, jo. Let ¢ € .# be
an element such that

A(ei,j,) = Ceiyj, — €injoc and  A(z,) = cxo — xoC.

Put ¢ = )

every i € E.

Jeo. . T — e . [P Ty, — Al
ez Ve € M and a = Z#ja €ij + D ez a'e, where aey; = ey for

Lemma 2. Let & n be arbitrary different indices, and let b = > biie;; € M be

an element such that

1, ES

Alegn) = begy —egnb  and  A(x,) = bxy — ob.

Then ¢ — ¢ = & — b,

< We have that there exist @, § such that ecareq, € {eap} (o ean ez € {eapl, or
a3 € {€ap}), and there exists a chain of pairs of indices (d,B) in Q, where Q = {(&,f) :
€55 € {€ap}}, connecting pairs (¢, &), (8,7), i. e.

(576‘)7 (5‘7 51)’ (51,771)’ R (772,3), (6,77)'

Then
Cff _ C@d — b££ _ b@@’ C@d _ 06161 — b@& _ b£1£17
K&& _gmm & _ymm gz BB ez BB (BB m — BB
Hence
£ e — aa _ A, GG _ pac L& _ b§1§17
&é _pals — gmme _ymm - gmmz pmeme — (BB BB (BB BB _ om  pm

and ¢f8 — b8 = ¢ — p S8 — @M = pEE — B,
Therefore c&¢ — ¢ = b€ — b, 1>
Lemma 3. Let x be an element of the algebra C(Q, M,,(C)). Then

A(x) = ax — za,

where a is defined as above.
< Let d(ij) € .# be an element such that

Aleij) = d(ij)ei; — eid(ij) and  A(x) = d(ij)z — zd(ij)
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and ¢ # j. Then
Aleiz) = d(ij)ei; — €ijd(ij) = eid(if)eij — eijd(if)es; + (1 — eii)d(ig)ei; — eid(if)(1 — ej;)
= a(if)iiei; — eijalif)j; + Y a%egei; —eij ) aeg

E#n E#n
for all 4, j by Lemma 1.
Since
eiid(ij)ei; — eijd(ij)ej; = a(ij)iei; — eijal(if);j
we have

(1= ea)d(if)es = Y aegyen, ej;d(if)(1—ej5) = ej; y _ aeg,
§#n §#n

for all different ¢ and j.
Let b=>" bile;; € .M be an element such that

1,JEE
A(eij) = bejj —eijb and  A(z,) = bz, — z,b.
Then b% — ¥/ = ¢ — /7 by Lemma 2. We have b — b/J = d(ij)® — d(ij)’/ since
beij — eijb = d(zg)e” — e”d(m)
M — I =d(ij)" —d(ij)?, I — = d(if)? — d(if)".
Therefore we have
ejjA(x)es = ej5(d(ij)r — wd(ij))es
= ejjd(ij)(l — ejj)xeii + ejjd(ij)ejjweii — ejjx(l — €Zl)d(Zj)6” — ejjxeiid(ij)eii

= ejj Z aMegp e — et Z aMegpesi + ejid(ij)ejires — ejrend(if)eq

§#n §#n
= €jj Z agnegnxeii — €55T Z agnegneii + cjjejj:ceii — ejjxeiiciieii
§#n §#n
= €jj Z agnegnxeii — €T Z aﬁ”egneii + €jj ( Z a&e&) T€i; — €445T < Z a&e&) €ii
§#n §#n 3 3

— .. én .. én — o T — 7).
= ejj E a~"egpre;; — ej;r a~"egpei; = ej](aa: :ca)eu.
§mEE §mEE

Let d(ii), v,w € .4 be elements such that
Aley) = d(ii)es; — eyd(ii) and  A(x) = d(ii)x — zd(ii),
Alesi) = vey — ey, Aleyy) = veij — ey,
Alei) = wey; — ezw,  Alej;) = wej; — ejw.

Then we deduce
(1 — eu)a(m)e” = (1 — 61'2')?]6“‘ = (1 — 6Z‘i)d(ii)€ii,
eiia(ji)(l — eii) = 61'2"11)(1 — 61'2') = e”d(u)(l — 6”)
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By Lemma 1

A(eij) = a(ij)eij — eija(ij) = Z aénegneij — eij Z aﬁ"egn + a(ij)iieij — eija(ij)jj
§#n §#n

and

(1 — e“)a(zj)e” = Zagnegneii.
§#n

Similarly

eiia(ji)(l — eii) = €4 Z agnegn.
§#n
Taking all this into account, we derive the following chain of equalities:
= e”d(u)(l — eii)$€ii + eiid(ii)eiixeii — eiix(l — e”)d(m)e“ — eiixeiid(ii)eii

= eiia(ji)(l — eii)$€ii + eiid(ii)eiixeii - eiix(l — €”)a(lj)6“ — eiixeiid(u)eii

= e E aegp e — e E aMegpesi + end(ii)esies; — ejreyd(ii)es;

Sall Sall
= €4 Z agnegnxeii — €4 Z agnegneii + Ciieiﬂ?en’ — eiixciieﬁ
Sall ISl
= €4; Z agnegnxeii — €4 Z agnegnen + €4 ( Z aggegg) TEj; — €;45T ( Z CL§£€§§> €ii
§#n §#n € €
=€ Z aegpre; — eix Z aegpei; = eii(ar — xa)e;;.
§nEE §&nEE

It follows that
A(z) = ax — za

for all z € C(Q, M,,(C)). >
PROOF OF THEOREM 1. By Lemma 3 A(e;;) = ae;; — ej;a € .4 . Hence

Z agie&- — Z aigeig S/
3 3
Then
€ii ( Z agiegi - Z Gig@z‘g) = aiieii — Z aigeig c M
3 3 3

and

(Z agiegi — Z aige%)en- = Z agiegi — a”en- € ,//
£ £ 3

Therefore, Zg agiegi, Zg azfezf € M, 1. e. aey,e;a € M. Hence ejax, xae; € A for each i.

Let
V= { Y Mey: (A}, o C C(X)}.

4,jEE
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Then ax,za € V for each element z = {z¥¢;;} € C(Q, M, (C)), i. e.
Zaigxgjeij, inéaéjeij € C(Q)ey
3 3

for all 4, j. Thus, for all z,y € C(Q, M,,(C)) we have that the elements az, za, ay, ya, a(x+y),
(x 4+ y)a belong to V. Hence
Al +y) = Az) + Ay)

by Lemma 3.
Similarly for all z, y € C(Q, M,,(C)) we have

(ax + za)y = axy —xay € M, axy=a(zy) € V.
Then zay = axy — (ax — za)y and zay € V. Therefore
a(zy) — (xy)a = axy — xay + xay — zya = (ax — za)y + x(ay — ya).
Now it can be easily seen that
Azy) = Alz)y + zA(y)

by Lemma 3. By Section 1 A is homogeneous. Hence, A is a linear operator and a derivation.
The proof is complete. >

If we take the x-algebra C(Q,M,(F)), FF = R or H, then we can similarly prove the
following theorem.

Theorem 2. Let A be a 2-local derivation on C(Q, M, (F')). Then A is a derivation.

To prove Theorem 2, we need to repeat the proof of Theorem 1 with very minor
modification.
Let > 7; Fe;; be the following set

{ D Aey i (Vi A € F) (Ve >0)3n, € N)

1, ES

(Vn=m >=n,)

i [ Z ()\kieki + )\ikeik) + )\iieii]

i=m Lk=1,...i—1

< }

where || - [| is a norm of a matrix. Then 37, Fe;; C My, (F).

Theorem 3. ij Fe;; is a C*-algebra with respect to the algebraic operations and the
norm in M, (F) (see [3]).

< We have 7 Fe;; is a normed subspace of the algebra M, (F).

Let (an) be a sequence of elements in > 7 Fe;; such that (a,) norm converges to some
element a € M,(F'). We have ejanej; — ejaej; at n — oo for all ¢ and j. Hence ejaej; €
eiiMn(F)ejj for all ’i, j Let

>

[e.e]
1=

A
[ (€i—1,i—10€kk + errae;—1,i—1) + eiiaeii]

n Lk=1

and

(A
Cm = Z [ (€i—1,i—1amEkk + €kkGmei—1,i—1) + eiiameii] ,
k

i=n =1
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for any n. Then ¢!, — b™ as m — oc. It should be proven that (b™) is a fundamental sequence.
Let € € R, and fix n. Then there exist m, such that for all m > m,

n__.n E
Jor = el < 2

Hence for every n, > n and m > m,

(En)e=(E)

k=n, k=n,

<<
3

- -

At the same time, since a,, € ij Fe;j;, there exists ny > n, such that for all [ > p > n; we
have
Hcl —cP H < —.

m m

Therefore for all [ > p > n; the following relations hold:
R e A

<HU—%”+W%—%M+W%—WH<§+§+§:a
Since ¢ is arbitrarily chosen, (b") is fundamental. Therefore a € }°7 e;; My (F)ej;. Since the
sequence (an) is arbitrarily chosen, > 7 Fe;; is a Banach space.

Let >, ic=@ij, )i jczbij be arbitrary elements of the Banach space » 7 Fej;. Let
A = Y prey Qkls bm = Y pj—q by for all natural numbers m. We have the sequence (a,)
converges to ), ;= a;; and the sequence (by,) converges to -, = by in D7, Fe;;. Also for
all n and m a,;,b, € ij Fe;j. Then for any n the sequence (an,by,) converges to Zm-ea a;jbn
as m — oo. Hence )=, .= a;jjb, € 77 Feij. Note that >0, Fe;; C My, (F). Therefore, for any
¢ € R, there exists n, such that

E aijbpy1 — Z a;jbp|| < E aij||||bnt1 — bnl| <€
1,j€EE 1,J€E 1,j€E
for any n > n,. Hence the sequence ({a;;}b,) converges to >, ;c=aij 3 2; jez bij as n — oo.

Since 7: ei;Mn(F)ej; is a Banach space, >, sz aij ), iz bij € D27 Feij. Now, the relation
> i Feij € My(F), implies that 7. Fe;; is a C*-algebra. >

Since Fe;; is a simple C*-algebra for all 4, the proof of Theorem 8 in implies that [3] the
C*-algebra 3 _7; Fe;; is simple.

Let A7 (F) = 327 Feij. Then C(Q, A7, (F)) is a real or complex C*-algebra, where (F = C,
R or H) and C(Q, A, (F)) C .. Hence similar to Theorems 1, 2 we can prove the following
theorem.

Theorem 4. Let A be a 2-local derivation on C(Q, #,(F)). Then A is a derivation.

It is known that the set .#Z, of all self-adjoint elements (i. e. a* = a) of .# forms a Jordan
algebra with respect to the multiplication a - b = %(ab + ba). The following problem can be
similarly solved.

PROBLEM 1: Develop a Jordan analog of the method applied in the proof of Theorem 1
and prove that every 2-local derivation A on the Jordan algebra .#s, or C(Q, M, (F)s,) or
C(Q, N (F)sq) is a derivation.

It is known that the set .#} = {a € .# : a* = —a} forms a Lie algebra with respect to
the multiplication [a,b] = ab — ba. So it is natural to consider the following problem.
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PROBLEM 2: Develop a Lie analog of the method applied in the proof of Theorem 1
and prove that every 2-local derivation A on the Lie algebra . or C(Q,M,(F);) or
C(Q, M (F)g) is a derivation.

The authors thank K. K. Kudaybergenov for many stimulating conversations on the subject.
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2-IOKAJIBHBIE TNOOEPEHIIVNPOBAHU A
HA AJITEBPAX MATPUYHO-3HAYHBIX ®VHKIINI HA KOMIIAKTE

Arorios II1. A., Apsukynos @. H.

B 1997 r. P. Semrl BBes monsiTe 2-10KanpHOTO auddepeHIMPOBAHNS U OIUCAT 2-TOKANbHBIE muddepen-
upoBaHust Ha anreGpe B(H) Bcex OrpaHMYEHHBIX JIMHEHHBIX ONEPATOPOB B GECKOHEYHOMEDHOM Cerapa-
6esibHOM THaILOepTOBOM TIpocTpancTBe H. Ilocsae sToro, psa pabor 6bLT HOCBAIIEH 2-7T0KaIbBHBIM Audde-
PEHIMPOBAHMUSAM HA PA3HBIX THIIAX KOJIEI, aJredp, 6aHaxOBhIX anrebp m 6aHAXOBBIX IIPOCTPAHCTB. AHAJIO-
TUYHOE ONMCAHVE [JIsT KOHEYTHOMEPHOTO CJIydas nosBuiIoch nmo3anee B padore C. O. Kuma u Ix. C. Kuma.
1. JTum u T. Bonr onucann 2-ToKanbHbe DudQepeHImpoBaHns Ha MATPIYHBIX aIreGpax Hal KOHEIHOME]-
#biM JeuMbiM KostbiioM. 111 A, Aronos u K. K. KynaiiGepreHoB npejioKuiu HOBY IO TEXHUKY U 00061mum
YIIOMSIHYTHI€ BBIIIE PE3YIbTATHI JJIs TPOU3BOIBHBIX THILOEPTOBBIX TPOCTPAHCTB. A MMEHHO, OHU PACCMOT-
pesmu 2-joxanbHble quddepennuposanns Ha anrebpe B(H) Bcex JIMHEHHBIX OIDAHUYEHHBIX ONEPATOPOB
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B MPOM3BOJILHOM TMJILOEPTOBOM MPOCTpaHCTBe H W I0Ka3a/n, 4TO BCAKOE 2-JIOKaIbHOE auddepeHnmnpo-
Banne Ha B(H) asnaerca nuddepenmmposanmem. Ilocne sToro omyGmmkoBan psaj paboT, TOCBAIEHHBIX
2-JI0KaIbHBIM 1 hepeHnupoBaHusIM Ha aCCOIMATUBHBIX ajiredpax.

B nmacrosmeit paboTe ommcanbl 2-JI0KaIbHBIE () PEepEeHITMPOBAHNs Ha PA3TUYHBIX aJredpax 6eCKOHETHO-
MEPHBIX MAaTPUYHO-3HAYHBIX (DYHKIMI Ha KoMmakTe. Mbl pa3sBuBaeMm asrebpawdeckuil mMoaxoj K UCCJIe-
noBaHuo audepeHmpoBaHuil u 2-J0KaJbHbIX auddepeHnupoBanmii Ha ajaredpax G€CKOHEYHOMEPHBIX
MaTPUYHO-3HAYHBIX (DYHKIIHI HA KOMITAKTE M JOKA3bIBAEM, YTO KayKJ0€e TaKoe 2-JI0KaJIbHOoe auddepen-
mupoBanne spiasercs auddepennmpoBanueM. B kauecTBe OCHOBHOTO pe3yJsibTaTa PAOOTHI yCTAHOBJIIEHO,
aTo Kaxk0e 2-nokaabHoe nuddepernmuposanne Ha *-anrebpe C(Q, My (F)) mwm C(Q, N (F)), tme Q —
xoMnakT, M, (F) — %-anre6pa 6eCKOHEIHOMEDHBIX MATPUI[ Ha/l KOMIIEKCHBIMY YUCIAMU (BEIIECTBEHHBI-
MU YHCIAMU WK KBaTepHuoHamu), Ay, (F) — s-nomamrebpa B M, (F) asngerca nuddepernuposanmem.
TakKe MOACHsAETCs, YTO pa3paboTaHHBIN B JTAHHOW pPaboTe METO MOXKET OBbITh IIPUMEHEH K HOPIaHOBBIM
¥ JINEBBIM aJirebpaM OECKOHETHOMEPHBIX MATPUIHO-3HAYHBIX (DYHKITHI HA KOMIIAKTE.

KuaroueBsbie cioBa: quddepennupopanue, 2-1okaabHoe quddepeHnupoBanue, acCouaTuBHas aaredopa,
C™-anrebpa, aarebpa ¢on Heiimana.



