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Abstract. In the present paper we use approximation methods for the study of operator
inclusions of the form a(z) € ®(x), where a is a closed linear surjective operator from a
Banach space onto another one, and ® is a multimap being a composition of a multimap
with ”good” values and a continuous singlevalued map. As application we consider the
solvability of an integro-differential system which may be treated as a control object with
an integral feedback.

Key Words and Phrases: multivalued map, fixed point, coincidence point, continuous
selection, operator inclusion, closed linear operator, integro-differential system.

2000 Mathematics Subject Classification: 47H04, 47H10, 47J05, 45J05

REFERENCES

[1] G. Anichini, G. Conti, P. Zecca, Approzimation of nonconvez set valued mappings, Boll.
Un. Mat. Ttal., C (6) 4(1985), no. 1, 145-154.

[2] G. Anichini, G. Conti, P. Zecca, A further result on the approximation of nonconvez set
valued mappings, Boll. Un. Mat. Ital., C (6) 4(1985), no. 1, 155-171.

The work is partially supported by the Russian FBR Grants No 05-01-00100, 04-01-00081
and NATO Grant ICS.NR.CLG 981757.



2
3]
[4]

[5]

[6]

[7]

8]
[9]

(10]
(11]

(12]

(13]

(14]
(15]
(16]
(17]
(18]

(19]

BORIS D. GEL’MAN, VALERI OBUKHOVSKII AND HISHAM R. AL-HASHEMI

G. Anichini, G. Conti, P. Zecca, Approzimation and selection for nonconvex multifunc-
tions in infinite-dimensional spaces, Boll. Un. Mat. Ital., B (7) 4(1990), no. 2, 410-422.
R. Bader, G. Gabor, W. Kryszewski, On the extension of approximations for set-valued
maps and the repulsive fized points, Boll. Un. Mat. Ital., B (7), 10(1996), no. 2, 399-416.
Yu.G. Borisovich, B.D. Gelman, A.D. Myshkis, and V.V. Obukhovskii, Topological
methods in the fixed point theory of multivalued maps, Uspehi Mat. Nauk, 35(1980),
no.1l, 59-126 (in Russian); English translation: Russian Math. Surveys, 35(1980), 65-
143.

Yu.G. Borisovich, B.D. Gelman, A.D. Myshkis, and V.V. Obukhovskii, Introduction to
the Theory of Multivalued Maps and Differential Inclusions, KomKniga, Moscow, 2005
(in Russian).

Yu.G. Borisovich, Yu.E. Gliklikh, On the Lefschetz number for a class of multivalued
maps, Seventh Math. Summer School (Katsiveli 1969), Izd. Akad. Nauk Ukrain. SSR,
Kiev 1970, 283-294 (in Russian).

A. Bressan, G. Colombo, Eztensions and selections of maps with decomposable values,
Studia Math., 90(1988), no. 1, 69-86.

R.W. Cross, Multivalued Linear Operators, Monogr. Textbooks in Pure and Appl.
Math., 213, Marcel Dekker, New York, 1998.

B.D. Gelman, On operator inclusions with surjective operators (in Russian) (in press)
B.D. Gelman, H.R. Al-Hashemi, On approximations of multivalued maps, Vestnik
Voronezh. Gos. Univ., Ser. Fiz., Matem., 2(2003), 136-143 (in Russian).

L. Gérniewicz, Topological Fized Point Theory of Multivalued Mappings, Kluwer Acad.
Publ. Dordrecht-Boston-London, 1999.

M. Kamenskii, V. Obukhovskii, P. Zecca, Condensing Multivalued Maps and Semilinear
Differential Inclusions in Banach Spces, De Gruyter Ser. in Nonlinear Analysis and
Appl. 7, Walter de Gruyter, Berlin-New York, 2001.

L.V. Kantorovich, G.P. Akilov, Functional Analysis. 2nd ed. Nauka, Moscow, 1977 (in
Russian).

S.V. Kornev, V.V. Obukhovskii, On some wversions of topological degree theory
for nonconvez-valued multimaps, Trudy Mat.Fak. Voronezh Univ. (N.S.), Voronezh,
8(2004), 56-74 (in Russian).

E. Michael, Continuous selections, I, Ann. Math., 63(1956),n0.2, 361-381.

A.D. Myshkis, Generalizations of the theorem on a stationary point of a dynamical
system inside a closed trajectory, Mat.Sb., 34(76)(1954), no.3, 525-540 (in Russian).
I.A. Rus, Generalized Contractions and Applications, Cluj University Press, Cluj-
Napoca, 2001.

P.P. Zabreiko, A.I. Koshelev, M.A. Krasnoselskii et al., Integral Fquations, Nauka,
Moscow, 1968 (in Russian).

Received: February 23, 2006; Accepted: March 11, 2006.



