of equations:

i

~Vit,T,x) = H}ﬁax{gi (7,2, %) + Vi(t, 7, 2) f (1, 2,u2F) }
=g (T, x, 'ENE) + V;(t, T, x)f(T, x, 'ENE), (3)
Vit,t +T,z) =0, ieN,

NE (al::]E?"'?gbi?"'?agE)'

where U
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Game theory has greatly enhanced our understanding of decision making. As
socioeconomic and political problems increase in complexity, further advance in the
analytical content of the theories, methodology, techniques and applications as well as
case studies and empirical investigations are urgently required. In the social sciences,
economics and finance are the fields which most vividly display the characteristics of
games.

The origin of differential games traces back to the late 1940s. Rufus Isaacs modeled
missile versus enemy aircraft pursuit schemes in terms of descriptive and navigation
variables (state and control).

For various reasons Isaacs’ work did not appear in print until 1965 [3]. In the
meantime control theory reached its maturity in the optimal control theory of Pon-
tryagin et al. [9] (1962) and Bellman’s dynamic programming [1] (1957). Research in
differential games focused in the first place on extending control theory to incorporate
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strategic behavior. First papers about differential games appeared in the Soviet Union
in 1962-1967 (Pontryagin [8], Krasovskii [4], Petrosyan [5]).

Research in differential game theory continues to extend over a large number of
fields and areas. Some non-zero games were first investigated by Petrosyan and Mur-
zov [6] (1967), Case [2] (1969), and Starr and Ho [10] (1969), where as a solution the
Nash equilibrium was considered.

It is well known that non-cooperative behavior among participants would, in gen-
eral, lead to an outcome which is not Pareto-optimal. Worse still, highly undesirable
outcomes (like the prisoners dilemma) and even devastating results (like tragedy of
commons) could appear when the involved parties only care about their self-interests
in a non-cooperative situation. In a dynamic world, non-cooperative behavior guided
by short-slighted individual rationality could be a source for series of disastrous con-
sequences in the future. Cooperation suggests the possibility of obtaining socially
optimal and group efficient solutions to decision problems involving strategic actions.

However, dynamic cooperation cannot be sustainable if there is no guarantee that
the participants will be always better off within the entire duration of the coopera-
tion. More than anything else, it is due to the lack of this kind of guarantees that
cooperative schemes fail to last till their end. Dynamic cooperation represents one of
the most intriguing forms of optimization analysis. To ensure that the cooperation
will take place in the game during the whole time interval, the solution concepts
(optimality principles) must be time or subgame consistent. But unfortunately solu-
tions taken from the classical one-shot cooperative game theory are time or subgame
inconsistent. And by using them in differential cooperative games we cannot be sure
that the cooperation will be sustained on the whole time interval.

To overcome this problem, we introduced in 1979 a new control variable IDP
(imputation distribution procedure) which prescribes a payment distribution over
time in such a way that cooperation at each time instant is more preferable than
non-cooperative behavior of players. For different game-theoretical models, the ap-
proach was successfully used by Petrosyan and Zaccour [7] (2003) and Yeung and
Petrosyan [11, 12] (2012, 2016).

In this presentation we shall stress our attention to new directions and problems
in cooperative differential and dynamic games and show the way of constructing
time-consistent (subgame-consistent) and strongly time-consistent cooperative solu-
tion concepts.
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K 3AJAYE T'PYIIIOBOTO MPEC/IEJOBAHUS
C JIPOBHBIMH TPOU3BO/IHBIMU
(TO THE PROBLEM OF GROUP PURSUIT
WITH FRACTIONAL DERIVATIVES)*

H. H. ITerpos (N. N. Petrov)

Vomypmcexuti 2ocydapemeennoti yrnusepcumem, Howcescr, Poccus
kma3@list.ru

OjtHuM W3 HaIpaBJIEHUIT COBpEMEHHON Teopun JuddepPEeHINaIbHBIX UI'D IIPecie-
JOBaHUs SBJISIETCS pa3pabOTKa METOJIOB PEIleHus 3a/1a9 KOH(MINKTHOTO B3anMOeii-
CTBHUS TPYIIILI OpeciegoBaresiell ¢ rpyunoil yoerawommux [1-3]. Ciemyer ormerursn,
9T0, KpOMe YIUIyOJIeHUS KJIACCMYIECKHX METOJIOB PEIeHHs], aKTUBHO BEJETCs IIOUCK
HOBBIX 3318, K KOTOPBIM IIPUMEHUMBI YK€ pa3paboTaHHble METOJbI. B 1acTHOCTH, B
pabore [4] paccmarpuBasach 3a/ada IPECIeOBAHAS JBYX JIAIL, OIUCHIBAEMAsT yPaB-
HEHUSIMUA C JPOOHBIMHU ITPOU3BOIHBIMU, TJi€ OBLINA IOJIYyIEHBI JOCTATOYHBIE YCJIOBUS
IIOUMKH.

B nammoit pabore paccmaTpuBaeTcs 3a/1a9a IPECJIEI0OBAHNS IPYIIION IPECIe0Ba-
TeJsieill TpyIIbl yOeraux ¢ PAaBHBIMA BO3MOXKHOCTSIMUA BCEX YYACTHUKOB B mudde-
PEHINAIBHOM Urpe, OIUCHIBAEMON YypaBHEHUSIMU ¢ JPOOHBIMEU Tpon3BoaHbIME. 1lesibio
IPYIIBI IIpecyeoBaTesell ABJISeTCA ONMKA 3a/IaHHOI0 YHCJIa YOeraromux, IpuiemM
IIOMMKY KaXKJIOI'O yOeraromiero JOJKHBI OCYIIECTBUTH 33/ JaHHOE YHCJIO IIPECJIe[0Ba~
TeJiei.

Omnpenenenne 1 [5|. Ilycrs f:[0,00) — R*¥ — cdbynxuusa Takas, aro f' a6-
cosoTHO HemnpepbiBHa Ha [0, +00), u € (1,2). IIpoussognoit 1o Kamyro nopsiaka g
dbyuxiun f Hazesaercs byuaknus D f puma

(D(”)f) (t) = F(21— 0 /0 i { 8(;2_1 ds, rne T'(B) = /0 e *sPLds.

*Pabora BblnosiHeHa npu duHaHcoBol nopuepxkke POOU (mpoekr 18-51-41005) u Munucrep-
cTBa obOpasoBanusi u Hayku PP B pamkrax 6a30Boil yacTu roczaganusi B cdepe Hayku (Ipo-

ext 1.5211.2017/8.9).
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