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New solvable potentials with bound state spectrum
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Abstract A new family of solvable potentials related to the Schroedinger-Riccati equation [1-
been investigated. This one-dimensional potential family depends on parameters and is restricted
real interval. It is shown that this potential class ( which is a rather general class of solvable pot
related to the hypergeometric functions ) can be generalized to even wider classes of solvable pote
As a consequence nonlinear Schroedinger type equation has been obtained.
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Identification of the nonlinear differential system for the bacteria popul
under antibiotics influence
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Abstract A bacteria populution under antibiotics influence is consedered. The antibiotic can
tericidal and bacteriostatic. The bactericidal antibiotic kills bacteria, and bacteriostatic one supg
their fertility. A part of the bacterias is resistent to the antibiotic. The sensible bacterias are

than resistent bacterias if the antibiotic is absent. The system is described by the nonlinear
equations
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where z, and x, are the populations of the sensible bacterias and resistent bacterias, a, and a,
growth, by and b, are its sensitivity to the boundedness of the environment, a,, and a,, are the
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E between sensible bacteria and resistent bacteria by mutations or plasmids with sensitivity
antibiotic, ¢, and ¢, are the concentrations of the abactericidal and bacteriostatic ntibiotics,
ants on the treatment interval [t1, 2] and equal to zero outside this interval. The positive
Kucs kas, 04, and 0, are determined by the concrete antibiotic class.
mathematical and numerical analysis of this system is realized with following results. The
tion increases to the start of treatment with a significant predominance of the most viable
Eﬁeria. Then their population drops dramatically under the influence of antibiotic. However
ation of the resistent bacteria increases. So the antibiotic gets practically ineffective. The
'l_ncteria. population is restored after discontinuation of treatment.

eters of the system are unknown in really. The inverse problems for the considered system
E.'with using of the experimental data from Scientific Center for Anti-infectious Drugs of Almaty.

} problem for some nonlinear system of n order ordinary differential
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In this work the general solution of some linear system of n-order ordinary differential equations

d Cauchy problem for this system is solved.
‘> 0 and n > 1 is natural number. We consider the system

% = f(t)u— g(t)v + h(t, u,v),

| g = g(tyu+ f(t)v + q(t, u,v)

aterval [0,¢] where f(t), g(t) € C[0,%;] and the functions h(t,u, v), q(t,u,v) are continuous

gt of variables in the domain G = {(t,u,v) : 0 < t < 4, |u—a| < o1,|v — B| < o2}. Here
v(0)=p8; 6 «, B, o1, o2 arereal numbers so that oy >0, 02>0,0< 0 < t.

ticular case n = 1 the general solution of system (10) and the solution of Cauchy problem for it

in [1]. In this work we are solving Cauchy problem for the system (10). Solutions of system (10)

fht in the class C™([0,,].

s consider the Cauchy problem for system (10).
?’qr problem. Find the solution of system (10) from the class C™[0, ] satisfying the conditions

i ’ ’
_f u(0) = ay, v(0) =B, u(0)=az, v (0)=pa,....u(0) = an, v 1(0) = Ba,
'!t, Be, (k=1,2,..,n) are given real numbers, u(™(t) = %.
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