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VY poborax [1, 2] 3anponoHOBAHO METOJ OJeprKaH-
Hel IHTErpaJIbHUX 300parKeHb JJId TOJATHO BU3ZHAYEHUX
anep K(z,y)(z,y € R™) 3 BUKOPUCTAHHAM BIACHHUX
dbyHkIi# qudepeHiaaTbHUX OmepaTopiB. 3aCTOCOBYIOUH
neit Meron, y Monorpadii [3, rmasa VIII| nosemeno Teo-
pemy 4.2 mpo inTerpaibHe 300paKeHHs TaKUX siIep.

3a 10mOMOTOI0 i€l TeOpeMU OepPKAHO IHTErpaJibHi
300parkeH st A7t Saep
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k(y1 — 21392 — 22), axmo LY =i— (j = 1,2);
da:j
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5%@1 +y1; 22 +y2) + k(z1 — y1;22 — y2)], AKuIIO
. d2
L(J):—— i=1.2):
dx? (] bl )7
W 3
k(x1 + y1;22 + yo2), axmo LY) = . (j=1,2).
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Y mi#t craTTi AOBEAEHO TEOpeMy PO IHTerpajabHe
300paskeHHs TOJATHO BU3HAUEHUX SEp, SIKIO

d d
Bl ¢ R
; s + p(z2),

ne p(z2) — HemepeprHa bYHKILS.
InTerpanbhe 300pazkeHHs JONATHO BU3HAYEHOTO
d
snpa, axmo L=——+p(x1) (z1€R') noseneno y [4].

dml

Osuavenns.  /Jlitichy  Henepepeny  PyHKULIO
k(z) (x € R?%) docmammvo anadxy no dpyaiti 3minmwiti,
Hnazusamumemo dodamno suanavenoro (0.6.), axuo dasn
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a(z2 + ya)
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de K(x,y) = k(z1 +y1, 22 + y2),

a(za) = exp/p(xg)dxg, p(x2)— Henepepena Pyrryis.
0
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Teopema. Jas mozo, wob sadpo K(z,y) 6yao
dodamno eusnaverum, Heobxiono i docmamuvo, wob
dynwyia k(z1,22) € CH(R' x RY) wmanra maxe 306pa-
HCEHHA:

k(z1,22) = /OO /Ooehmlx(xg;/\g)da()\l,)\g), (2)

— 00 —O0

de do(A1,N\2) — meeid’emmo crinuenna mipa; e T

s . . u
po38’asor Judepenuionvrnozo pieHaAnHA —— = AU,
8%1
a x(x2;A2) — pose’asox Jufepenyianvrozo PieHAHHA

u
8—+p(x2):)\2u, axe sadososvnaec ymosy x(0; Aa)=1
Z2
O dosenennsa. Heobximmicts. 3a simpom K(x,y)
(x,y € R?) BBeseMo KBazickanapHuil J06YTOK y IPO-
cropi Lo(R?%; dx)

<u, v>g, / K (z,y)u(y)v(z)dzdy, u,veC (R?). (3)

RIR!
[Ticaa nmposemenna paxkTopu3ariii # MOMOBHEHHS BiI-
HocHO (3) omepkumo rinbbeprosuii npocrip H.
[Mozrauumo 4wepe3 A;, j = 1,2, minimansnit onepa-
top y mpoctopi Hy = Lo(R?; dx), axwuit Bimznosigae Bupa-
3y LD = — L) = — 4 p(zy). Koxnuii i3 onepa-
8:61 ox X2
Topis Aj, j = 1,2, noyckae 1POJOBKEHHS OCHAIICHHA
= C§°(R?). 3sywxenna Aj, j = 1,2, ma D Gyne
36iratucs 3 BinoGpaxennam u — LU, ueCeo(R?),
y mpocropi Hjy. 3a omeparopu B, j = 1,2 (zus.
[3, c¢. 702, 703], VIII), MoKHA NPWHAHATH OMEPATO-
pr u — LUty u € C°(R?), axi milors y mpocro-
pi H(ﬁ) = Lo (Rj;p(j)(xj)dxj), ne pY) BuGupaemo

K
Tak, mwob | K(z,z)
R2 p(x)

C; B Hy BUKODHCTOBYBAaTHMYTH OLEDATODH BHIJILIY

u — L%y, ne u € D(Cy) = C&(RY) ®H4(rl) i

dr < o00. QyHKINIO Omeparopin
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1 . .
D(Cy) = HJ(F) ® C§°(R'). OckinmbKu KOMYyTATHBHICTB
K(z,y) i A; exsiBanenrna epmirtosocti C; B Hy, TO
MOYKHa 00MeKHUTHCh Mepepipkoro epmitosocti C; B Hy,
TOOTO PIBHOCTI

< L%y v >=<u, LDy > uve CS°(R?), j=1,2.

Is piBHICTE TEPEBIPSIETHCS CTAHIAPTHUM CIIOCOOOM.
Tenep 3By3muMmo0 C! Ha(C)'{)’O(Rl) ®wy i TOKazKEMO, Mo
2

A Oynp-akoro we € HY BaMI/IKaHHH OO 3BYKEH-

1
He Oyae caMOoCHpsizKeHUM y H k. w — TONOBHEHHSA H(() )
BITHOCHO CKaJIAPHOr'O ZOOYTKY
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o0 oo oo oo

//// .%‘2+y2 k<$1+y1,x2+yz)x

—00 —00 —0O0 —O0

xuy (z1)v1 (y1)wa (xg)wz (yg) dz1dydxodys.
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(7f7 T2 + ya) dradys,

TO < Up, V1 >, :/ /k;w2 (z1+y1)ur (z1)v1(y1) derdy; -
—00—00

Ockinbku Ky, (t) — GYHKIS €KCIOHEHIIAIBHOIO TH-
my, TO 3ri;HO 3 Teopemoro 3.17 [3, rr. VIII] caigye ca-
MOCIPAYKEHICTh 3aMUKaHHA omneparopa Cp y mpocropi
H(l) Toxi 3rigHo 3 Teopemoro 2.6 [3, rn. VIII] icuye
CaMOCIIpsizKeHe pO3MIHpeHHs oneparopa Cy KOMYTYIOUe
i3 3amukanaam C1.

Tomy, 3rigso 3 Teopemoro 4.2 [3, . VIII], moxemo
3aIIMCATH TAKEe IHTErpasbHE 300pasKeHHs

K({E,y) ://6A1(I1+y1)X(IL‘2;)\Q)X(yQ;)\Q) dU()\l,)\Q),

R2? R?
) (4)
U
e eMT1 pO3B7H3OK piBHsAHHSA Lg/,ll) = 87 = \u, a
T
, . (2) u
X(22; A2) — po3B’a30K piBHganus Ly, = Dz +p(z2)u =
T2

= Aou. dxuio npuiiaaru y (4) y1 = 0; y2 = 0 onepumo
(2). Heobxinnicrs noBeneHo.

Zocrarnicrs. Maemo inrerpasnbue 306paxkenss (2) i
a(xs + yo)
a(z2)a(y2)
MO, IO II€ A1PO JOJATHO BA3HAYEHO. I HBOro Coova-
TKy BBegeMo oneparop scysy. Hexait f(z) € C(R?),
NO3HAYMMO uepe3 u(T, y) po3s’a30K 3a1aai Kot

u, (=1,2) (5)

= flx)). (6)
Jlerko meperipuTH, 110 pO3B’s130K 3a7a4i (5)—(6) maTnme
TAKW BUTJIA;

anapo K(r,y) = k(z1 +y1,x2 + y2). Hokaxe-
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u(xjv O)

_a(r2 +y2)
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ne a(xz) = exp [ p(x2)drs.
0
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+
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a(z2)a(y:
:{[ (T2 +y2

+fo, (@1 + Y1, 22 + y2)a(z2 + yz)} a(xz)a(yz)—

)
V(1 +y1, 22+ y2)+

—a(wz + o) f (01 + 1,22 + y2)al, (22)a(y) | X

1 " a(xg + y2)
@@)a@)? T alzy)aly)

= { [agn (2 +y2) f(z1 + y1, 22 + y2)+

flx1+y1, 20 +y2) =

fp, @1+ g1,z + yo)a(es + o) | a(z)aly) -

—a(xe + y2) fx1 +y1, 22 + y2)a(y2)a($2)29(9€2)} X

1 " a(ze + y2)
@@ P alealy)

= { [%2 (o + y2) f(z1 + y1, 22 + y2)+

fxr +y1, w2 +y2) =

+foo (@1 4+ Y1, w2 + y2)a(zs + yz)} a(ra)a(yz)—
1

—a(@2ty2) f(z1+y1, vatye)a(za)ay, (y2)}m+

a(z2 +y2) 2)
D2 T 92 = Ly,
a(w)a(yz)f(m +y1, T2+ y2) s U

Bsenemo Tenep oneparop 3cyBy 1), IpUHHABIIN

(Tyf)(z) = u(z,y), (x,y € R?). (8)

3acTocoByOUn onepaTop T, 10 060X JaCTWH iHTerpab-
HOro 300pazkeHHs (2), OIepKUMO

+p(z2)

//Teml (22: 00) do(As, Ao) (9)

R! R
Ockinpku 3aBasku (7)1 (8)

a(xs + ya)

(Tyk)(x) = a(xg)a(yg)

k(‘rl + Y1,T2 + y2)7

a(X2 +y2) e)\l (x1+y1)

a Tye**y(x9; Xo)=
O )= e alya)

X(x2+y2; A2)=
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IHTerpanbHe 306pa>keHHs1 MilLAHMX JOAATHO BU3HA4eHUX hYHKLiA ABOX 3MiHHMX, 3B'13aHMX 3 ONEpaTOpPOM MEPLUOro NOpPAAKY

z2tv2
_ a(z2 + yo) e)\l(x1+y1)e>\2(x2+yz)* Of p(z2+y2)d(w2+y2)

a(x2)a(yz)
6)\1(Qf1+y1)kz (z2+y2)

A . A .
= = e x (25 A2)e Y X (y2; A2),
a(z1)a(yr)

Az 5 . du

ge e™MTl e pO3B’A3KOM PiBHAHHS prolii Au, a
Z1

_[e2 .
X(z2;X9) = etz Jo? p(x2)drs ¢ ho3p'g3ok piBHAHHS

du

dwg
Tomy piBHicTh (9) HaOyIe BUIISALY

+ p(x2)u = Aqu.

a(xs + y2)
DT k() + o, 0+ ) =
afezjatyy T

://e)\l(m1+yl)x(gj2;AQ)X(yQ;)\Q)dU()\l,AQ)- (10)
R2 R2

3a pomomororo (10) mepesipsemo ymoBy (1).

Hiticro, i3 (10) BunamBae 1mo

mk(m +y1, 2o+ y2)1ée =

://eAl(xlwl)X(Iz;/\2)X(92§>\2)d‘7()‘17>‘2)§1§2 -
R2 R2

:/ / My (9: o) x (23 Aa)é1 €2 dor(Ag, Ag) > 0.
R2 R2

A 1z ymoBa exsiBasenTHa ymosi (1).

Teopemy nosemerno. M

3ayBaxkenuga 1. fZxmo B iHTerpagbHOMy 300pa-
xkenui (2) 1 = 0, To orpumaemo 3o06paxkenus (2)
3[4, c. 78].

3ayBakeHHd 2. Zxmo B iHTerpagbHOMy 300pa-
xkerHi (2) z2 = 0, To orpumaemo 306paxkenHs (3.99)
3 [3, ¢. 701].
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Integral representation is obtained for mixed positively definite functions of two variables. This
representation is the generalization of integral representation for exponential convex functions.
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