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In recent years significantly increased the negative information and psychological impact
on the individual and mass consciousness. Therefore, strongly expressed of emergence of
aggression, anxiety, despair, hopelessness, depression, a criminal manifestations and mental
illness. The research of stability of level of psychical reaction with personal characteristics of
a human and with the power of informational influence on him is presented in the article. The
adjoin method offered by Kudinov A.N. was applied to research of the loss of stability. The
main advantage of the adjoin method is that for use to the problems of dynamic stability
studies in various fields of science, technology, biology, medicine and psychology, if their
equations can be reduced to the equations of second order, don’t demand the introduction
of Lyapunov functions. The adjoin method permits to find the equilibrium positions and to
check the stability of nonperturbed state. Also the research of stability by Lyapunov’s method
on first approximation is conducted, as a result the stability conditions of psychical reaction
with personal characteristics of a human and with the power of informational influence on
him are presented.
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1. Introduction

In recent years significantly increased the negative information and psychological
impact on the individual and mass consciousness. Strongly expressed of emergence of
social tensions, aggression, anxiety, despair, hopelessness, criminal manifestations and
mental illness.

2. Mathematical Model

R. Kettel, and a little later G. Ayzenk showed of mathematical model describing
the level of psychical reaction of a human in extreme situation

K:f(S7P)?

where P — personal characteristics of a human, S — characteristics of extreme situ-
ation (informational influence), K — feedback [1].

Mechanical system of level of psychical reaction of a human on of informational
influence has the form: L2y W

M- +Tdt +cY =X, (1)

where m — inertial mass of the system, r — coefficient of viscous friction, ¢ — stiffness.

If some of the force X acts on the mechanical system, then the system is set
in motion (begins to move) [2]. Also there are different losses, and the amount of
movement Y is connected with the value of X the differential equation of dynamics.
If the force X is force of information influence (S), and Y is level of psychical reaction
of the person (K), then m, r and ¢ are characteristics of the person P (rigidnost,
frustrirovannost and aggression). Thus, the equation of dynamics of mechanical system
describes process, similar to mental reaction of the person.
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The equation of mechanical system describing the model of psychical reaction has
the form [1]:

d?y dy A
R—+4+7—+ 5Y =X, 2
@ T T 2)
where R — rigidity, Z — coefficient depending on the frustration, A — aggressive,
() — time parameter, X — power of informational influence.

Since mental reaction is oscillatory process, then the dynamic equation has the
form
d?y dY
T?— 4+ 2AT—+Y = kX, 3
de? T2 dt * (3)
where 7' — time constant , ( — damping coeflicient, kK — gain.

Divide both sides of the equation (3) by k, we get

ey TdY 1
mar Lo ldh 1y A
Fae X vt (4)

The attenuation constant has the form ¢ = %

0
. T A 1 .
Comparing the systems (2) and (4) clear, that R = T =1 and coefficient
FT Q2 [~ Q? F VRA
Z=2——.8S k=—,T=4/R——,then Z =2———.
Tk ince T , then 70

3. The Adjoin Method

Further we consider the differential equation (2) has the form:

d?y Zzdy A

a2 Tra Trort TV

Further equation we reduce to the system
y(t) = z(t),

(1) = (1) =~ Zt) — ©)

RQ2y(t)-

We research of stability of system (5) on the base of the adjoin method [3].

Then we write Hamiltonian:
Z A
H(p1, s (0, 9(0) = pa(020) 4 12 (0) (- Fo(0) — o0

and compute the conjugate system that is linear relatively unknown functions ps (t)
and pa(t)
1(8) = palt)
P1(t) = p2l) 55>
RQ? (6)

Balt) = ~m0) + Zpalt).
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Finding Jacobians for system (5)

0 1
J@y)=| A 2 :TQQ7AO-
RQ? R
Further calculate Jacobian for system (6)
0 R
J(p1(t), p2(t)) g Q2 # 0.

Accordingly for the main system and conjugate system, the Jacobians are nonzero,

osition of equilibrium exist at > 0.
D q RO?

Let us write the linear equation of second order for the conjugate function po(t).

Z
Since pa(t) = —p1(t) + Epz(t), p1(t) = pa(t ) then substituting we get

QZ’
Z A Z A
o (t) = =pa(t) — —=pa(t 92 (t) — =pa(t) + =—=p2(t) =0
alt) = Zpa(t) = zpat). or alt) = (D) + Fzpalt)
From the equations we can immediately see that the stability criterion of Hurwitz
Z A
for the conjugate system is fulfilled, if — I <0, > 0, at any moment.

RQ?

4. Lyapunov’s Method on First Approximation

Also we have researched the stability of the system of differential equations (5) by
Lyapunov’s method on first approximation. For this purpose the matrix of coefficients
has been written:

0 1
A= fi fg
RQ®2 R

The characteristic equation has form: det(A — kE) = 0, where A is the matrix of
coefficients of the system, F is the identity matrix.

0 1
Az —k(é ?)—0,
RQ? R
—k 1
det(A—kE)=| A _Z_k:k2+gk+}£22:0. (7)
RQ?> R

Solving the equations, we obtain that eigenvalues are equal:

2
k-2 4 J(Z2) - A
2R 2R RQ?

Nonperturbed motion of the initial non-linear system is stable in usual sense, as
(by stability criterion of Hurwitz) and (by condition Z = 2(F/Fy)(VRA/Q)).
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5. Conclusion

Thus, we have made the research from a position of dynamic criterion. The main
advantage of the adjoin method is that for use to the problems of dynamic stability
studies in various fields of science, technology and medicine, if their equations can be
reduced to the equations of second order, don’t demand the introduction of Lyapunov
functions.
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MCUXUYECKOIN peakKIuy 4YeJioBeKa NMpu MHOOPMAIMOHHOM

BO3/IeICTBUM HA HEro
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Kagedpa mamemamureckozo MooeauposaHus
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AkTyasbHOI 1po6JIeMOl B MOC/EIHUE TOJbI sIBJISIETCS YBEJUYIEHHbBIH MOTOK OTPUIATE b
HO# MHMOPMAIUN U IICUXOJIOTUYeCKOe BO3JeHCTBUE HA JIOAEell M UX CO3HAHUE, B Pe3ysbraTe
9ero y JIIofei HAYMHAIOT MPOSBJISATHCSA MPUCTYIBI arPECCUH, OECIOKOWCTBA, OTYasIHUs, 0e3-
HaJIEKHOCTH, JICIPECCUU, NIPECTYIIHbIE MPOABICHUS U IICUXUYEeCKHe 3aboJsieBanus. B crarbe
NIPeJICTaBJICHO HUCCJIEJOBAHUE YCTOMYMBOCTH YPOBHSA ICUXHYECKON DPEaKIUH C JIMIHOCTHBIMUA
XapaKTEPUCTUKAMK YeJIOBEKa W C CHJION MHMOPMAIMOHHOTO BO3ieficTBus Ha Hero. Mccie-
JIOBaHME IPOBOJIMJIOCH HAa OCHOBE METO/Ia COIPSI)KEHHBIX YpaBHEHWI, mperjoxkeHHoro Kymu-
voBbIM A. H. /lanHbIN MeTOZ Ja6T BO3MOXKHOCTb €r0 PUMEHEHUsT K 3aa9aM HCCJIeI0OBaAHUsT
JUHAMWIECKON YCTONYINBOCTH B CAMBIX PA3HBIX OOJIACTIX HAYKH, TEXHUKHU, OMOIOTUH, MEIH-
IUHBI U TICUXOJIOTUM, YPABHEHUS KOTOPBIX CBOAATCA K yPaBHEHHIO BTOPOrO HOPsAJKa, IpU
9TOM JIJISI MCCJIEOBAHUS IIPOIECCA ITOTEPU YCTOWYHBOCTH HET HEOOXOJMMOCTU IHOCTPOEHUS
dyukun JIsoyraosa. MeTo CONPSI2KEHHBIX YPABHEHUH TTO3BOJIAET HANTU TOJIO2KEHUST PABHO-
BeCHd, IIPOBEPUTH OYIET JIM UMETh MECTO yCTOWYMBOCTH HEBO3MYIIEHHOI'O cocTosAHU:A. Takxke
MPOBEIEHO UCCJIEIOBAHNE Ha OCHOBE MeTOa JISImyHOBa MO TIepBOMY MPUOJIMKEHUIO, B PEIY/Tb-
TaTe HCCIe/IOBaHUSA NPEJCTABJIEHbl YCIOBUsI YCTOHUYMBOCTU YPOBHSA IICUXUYECKOI peakIuu C
JIMYHOCTHBIMYU XapPaKTEPUCTUKAMU UeJIOBEKa U C CHJION MH(POPMAIMOHHOI'O BO3JEHCTBUSA Ha
HETO.
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