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Abstract. In this work is considered a differtial game of the second order,

when control functions of the players satisfies geometric constraints. The proposed
method substantiates the parallel approach strategy in this differential game of
the second order. The new sufficient solvability conditions are obtained for

problem of the pursuit.
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HOAXOA MAPAJUIEJIBHOI'O NPECJEJOBAHUSA B CTPATEI'UHN
JTN®OEPEHIIUAJIBHOM UTPBI BTOPOT O MOPSIIKA
Mup3amaxmyaos.Y.A.

Aunnomayun. B pabome paccmampusaemcs ouggepenyuanvHas uepa
8MOPO2O NOPAOKA NPU 2e0MemMPUHEeCcKUX OSPAHUYEHUAX HA YNPABIEHUs USPOKOS.
Ilpu smom npeonazaemcs cmpamecus nApaLlebHOZO NPECIe008aHUs  OA
npeciedogamens U NpU  NOMOWU OMOU Ccmpamezuu pewaemcs 3a0aya

npeciedo8aHusl.

Kniouesvie  cnoea:  ougpgepenyuanvuas  uepa,  ceomempuyeckoe
ocpanuvenue, cmpamecus NAPALIeIbHO20 NPecie008anus,  Npeciedo8ameib,

ybezaroujutl, yCKOpeHusl.

Let P and E objects with opposite aim be given in the space & " and their

movements based on the following differential equations and initial conditions

p. X=u, G—kg=0 |”|55”, (1)
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E - jl":T’ vy —kyy :U, MEJS, (2)

where ©V:HVER ; © — a position of P object in the space R”,

ty =200 1 =x(0) _ s initial position and velocity respectively at t=00 w
: : : 0. =2 R" .

being a controlled acceleration of the pursuer, mapping “ [ ) and it is

chosen as a measurable function with respect to time; we denote a set of all

: ul - : . U= Ty
measurable functions ) such that satisfies the condition | | by U. Y _a

position of E object in the space R", Yo = 3(0). 31 = 3(0)

0: 1

— its initial position and

velocity respectively at £= — being a controlled acceleration of the evader,

. v:|0,e R" . . .
mapping ! [ ) and it is chosen as a measurable function with respect to
v(:)

time; we denote a set of all measurable functions such that satisfies the

condition |1| =p by V.

(g xpu(-Nau() €U

Definition 1. For a trio of , the solution of the

X(f)=x, +x0+ “ﬁy{ T)drds

equation (1), that is, is called a trajectory of the

pursuer on interval {20,

(Vo v 0 v EV

Definition 2. For a trio of , the solution of the

V)=t “*1'{ Tr)drds

equation (2), that is, 2 is called a trajectory of the

evader on interval 20

Definition 3. The pursuit problem for the differential game (1) - (2) is

H$|['}E U

called to be solved if there exists such control function of the pursuer for
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v eV

any control function of the evader and the following equality is carried

out at some finite time !

£

x(t ) =x0") 3)

Definition 4. For the problem (1)-(2), time I is called a guaranteed pursuit

time if it is equal to an upper boundary of all the finite values of pursuit time

satisfying the equality (3).

Definition 5. For the differential game (1) - (2), the following function is
called Il-strategy of the pursuer ([3]-[4]):

. 4)

P
4

Uy
]

Zal ADE ) =050+ 0v. ‘hat—hf
where i, ) ) ) i ,

[
-y

0) is a scalar multiplication of vectors " and =

W

(.

5 )

7 in the space R ”,

A

Alv.g, ) . . .
*/ is continuous, nonnegative

uEv

Property 1. If azp , then a function

and defined for all ¥ such that satisfies the inequality

Property 2. If azp , then the following inequality is true for the function
A(v.gy),

a—l|=A(v.& )= a+ ]

Theorem. If one of the following conditions holds for the second order

differential game (1) — (2), that is, 1. a=p and k<0 or 2.%7 P and K €R

, then by virtue of strategy (4) a guaranteed pursuit time becomes as follows
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z:|:ﬁ«::+2 - By (a—p). agark=0vaa= f.
|=1/k. agar k<0vac=p.

Z

o (@ =F) . agark =0vaa = 3.

Proof. Suppose, let the pursuer choose the strategy in the form (4) when the

vi-) eV

evader chooses any control function . Then, according to the equations

(1) = (2), we have the following Caratheodory’s equation:
E==A(v(1))&  2(0)-kz(0)=0

b

Thus the following solution will be found by the given initial conditions

2(t) =z, + 1)=& [[2(v(r).&, )drds

o

or

zl{'s‘}‘ Zq {Irr+l}—|| —v(r)drds
p—
2(t)| |z |+ D+ (F-a)/
Flrak.a.f)=alkt+1)-"(a- ). a=|.
If we say (5), then we will

check its properties

1. Letbe H:fﬁ.

fltak.a.By=alk+1),

1.1.If £ = 0 | then the function" 1s alwayscontinuous and

isn’t equal to zero.

fltaka f)=

z

1.2. If £ =0 then the function - “1is a linear function (Fig-2).
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1.3.  If £ <0 then the function (6) 1s decreasing and it equals to zero at

2. Let be ¢ =P .2.1. If %=0 then the function (6) 1s equal to zero at

ke K +2fz|(@-p) /(@ p)

7
£y

|

: : : : t=lz, |k (a—
In this case, a maximal time of unapproach is equal to - | | ( p) and
therefore, a maximal distance between them equals to

Flt)=(2fe (= )+ |zef K ) 2= )

zZ,

z.

2.2. If £ <0 then the function (6) decreases monotonically, and this

function turns to zero at time £ as in the case .

2.3.1f £=0 then the function (6) becomes in the form

f{r.a.k&‘.,ﬁ}za—%{&’—ﬁ}

and the pursuit time equals to the followin:

In conclusion, the relation (3) is true at some time ! according to the

z P-a)2 : .
inequality |h “}| = |"* |{,~’{s‘ threlf-a and properties of (5), and it is

determined that a relation { =7 is correct, i.e., the pursuit problem is solved.
Proved.
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