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Posrisinemo B rinsOeproBoMy mpoctopi H 31 cKanspHUM A00yTKOM (i,V) i
HOPMOKO || u || = +/(u,u) abctpakTHy 3aaady Kormri

B L 4xy=0, 10,
dt

x(0) = xp,

e A — caMOCHpsHKCHUH JIOJaTHO BU3HAYCHUN ONEpaTop 3i MUIBHOI B H  obrac-
TI0 BU3HaueHHs1 D(A)c H .

)

B [1, 2] noBeneHo, 110 3a yMOBU CKIHUEHHOI TJIaIKOCTI IOYaTKOBOTO BEKTOpa

xp € D(A°), 6> 1, po3B's3ok x(¢) 3amadi (2) MOKe OyTH 300pakeHHH PSIOM

y=exy =" Y (DI LY QT (I+T))x 3)
p=0

ne v >0 — JIOoBiJBHE YHCIO, L(Ig)) (t) — mominomu Jlareppa [3], [ — oguHuuHU# Ore-

parop, T, = (y/ +A)71(yl — A) — nepetBopenHs Kei onepartopa A4 .
3a3Hauumo, mo npu ¢ >0 cyma x(f) pamy (3) € HEepepBHO (PYHKITIED

JUIs BCIX ¢ > 0 1 MOXKEe pO3IIIsAaTH S SIK y3araJlbHEHUH po3B's30K 3aaadi (2).
3a HaOnmkeHUH po3B’sA30K 3a1aui (2) Bi3bMeMO YacTHHHY cyMy paay (3):

N
ay (=" Y (0P LY QTP (1+T,)x, - ()
p=0

Jls ToYHOCTI IIBOTO HAOJKEHHS JIOBEIEHO TEOpEMH, SIKi ITi/ICHITIOIOTH pe-
3yabTaty [4].
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Teopema 1. Hexaii onepamop A i nouamkoeuii eéexmop X, 3adaui (2)
3ado6onbusioms ymosu A= A*=hyl, Ly >0, x5€D(A°), >0, 0<y<iy.
To0i mounicmos HabAUNCEHO20 PO36'3KY (3) Xapakmepu3syemovcs OYIHKOIO
1/2

zy =1 [ 120 =xy @) | dr 14%% I, 5)
0

<=
NG+1/2
(l n c$)2(1+cs)
(26 +1)(2y)*°*!
}\’0 (1 + G)
2y ’
Teopema 2. Oyinka (5) nenoxpawgysana 3a nopsiokom N , mouniue:
C

(N + 1)26+1

oe C= — Oodammna cmana, He 3anedxcHa 6i0 N ma X,

N+12

ZIZVZ

. * * .
o ecix N>N , 0e N — Oesike namypanvre uucio, C >0 — ne 3anesxcna 6i0 N
cmana.

1. Gavrilyuk I.P., Makarov V.L. The Cayley transform and the solution of an initial value
problem for a first order differential equation with an unbounded operator coefficient in
Hilbert space // Numerical Functional Analysis and Optimization. — 1994. — 15, No. 5—
6. —P. 583-598.

2. Arov D.Z, Gavrilyuk I.P., Makarov V.L. Representation and approximation of solutions
of initial value problems for differential equations in Hilbert space based on the Cayley
transform // Elliptic and Parabolic Problems (Pont-a-Mousson, 1994), Pitman Res.
Notes Math. Ser., vol. 325, Longman Sci. Tech., Harlow, 1995. — P. 40-50.

3.  Bateman H., Erdélyi A. Higher transcendental functions, Vol.2. — New York:
McGraw-Hill, 1953.

4. Makarov V.L., Vasylyk V.B., Ryabichev V.L. Unimprovable order-of-magnitude esti-
mates of the rate of convergence of the cayley transform method for approximation of
an operator exponent // Cybernetics and Systems Analysis. — 2002. — 38, No. 4. —
P. 632-636.

THE UNIMPROVABLE ESTIMATE OF THE CAYLEY TRANSFORM METHOD
FOR THE OPERATOR EXPONENTIAL FUNCTION IN A HILBERT SPACE
We obtain the accuracy estimate of the Cayley transform method for solving the initial value
problem for the first-order differential equation with a self adjoint positive definite operator
in a Hilbert space. The estimate indicates that the order of accuracy automatically depends
on smoothness of the exact solution (that is the proposed method does not have the
saturation of accuracy). We also establish that the estimate is unimprovable in order.
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