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This study presents an efficient method for approximating the solutions of a certain
class of first-order differential equations with variable coefficients. The approach con-
structs an auxiliary differential equation that combines the Runge-Kutta method with a
piecewise constant argument, derived from the original initial value problem and param-
eterized by a positive integer n. It is shown that, for sufficiently large n, this auxiliary
equation has a unique piecewise-smooth solution that approximates the considered initial
value problem. Error estimates for the residual are derived to quantify the accuracy and
to illustrate the influence of n. The numerical results show that the method achieves
higher accuracy with fewer computational steps than the classical Runge-Kutta and re-
lated schemes, and the framework extends to a broader class of nonlinear equations.
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1 Introduction

The obtained numerical outcomes demonstrate stability, computational efficiency, and
adherence to the expected theoretical convergence rates [1]. Alternative computational
frameworks, such as the finite element method, have been extensively utilized for the
analysis of nonlinear problems [2|. Both traditional mesh-based and modern meshless
schemes have significantly contributed to the advancement of numerical solutions for
linear and nonlinear ordinary differential equations (ODEs), partial differential equations
(PDEs), as well as fractional differential equations [3-5].

Through numerical experiments, it is shown that the suggested RADAU and EMOHB
methods outperform several other well-known methods with similar properties when ap-
plied to initial-value ordinary differential problems [6]. The accuracy of the proposed
Haar Wavelet Collocation (HWC) method is assessed through error estimates for both
single and interacting species. Numerical experiments demonstrate its efficiency and con-
firm the theoretically predicted eighth-order convergence. The maximum absolute errors
at collocation points are compared with exact solutions, further validating the method’s
effectiveness |7].

Further comparisons with the high-order Obreshkoff method and the classical Runge-Kutta
scheme highlight the superior performance of the proposed approach [8]. The method
yields a high-order, implicit-corrector scheme that outperforms traditional Taylor and
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Runge-Kutta methods in terms of accuracy. The error bounds, stability, and conver-
gence of a high-order Euler-Maclaurin variant are also established, with numerical results
confirming its enhanced efficiency over widely used classical methods [9].

The issues of nonnegativity and global uniqueness of solutions for two nonlinear first-
order ODE models describing intracellular C'a** dynamics are addressed in [10]. Finite-
time stability of hybrid dynamical systems incorporating deviating arguments is investi-
gated using a tailored hybrid control methodology in [11]. The robustness and efficiency
of the Non-Fixed Step-Size Algorithm, particularly in integrating stiff differential systems
over non-uniform time domains, are validated through rigorous theoretical and numerical
analyses [12-14].

Furthermore, exact periodic solutions for a class of non-homogeneous first-order dif-
ferential equations with piecewise constant arguments are presented in [15,16]|, where
sufficient conditions for existence and explicit solution representations are thoroughly de-
rived.

In this study, we propose a computationally effective method for approximating solu-
tions to a class of nonlinear ordinary differential equations given by

y(t)=fty),  y0)=w, te[01], (1)

where the nonlinear function f(t,y(t)) = am(t)y™ + am_1(E)y™ " + -+ + a1(t)y + ao(t)
is a real-valued, continuous polynomial on the domain [0,1] x R, and yo is given a real
constant.

To construct the approximation, we introduce a modified formulation of the original
initial value problem involving differential equations with piecewise constant arguments,
parameterized by a positive integer n [17-20|. It is analytically proven that this auxiliary
problem admits a unique piecewise-smooth solution, which serves as an approximation to
the solution of the original equation as n — oo.

To validate the proposed method, several numerical examples are provided, demon-
strating its superior accuracy and computational efficiency. The results indicate that
the proposed approach offers faster convergence and higher precision compared to some
well-established numerical techniques [6-9].

2 Differential equations with piecewise constant arguments

Let y(t) be a solution of the initial value problem defined in (1), and assume that it
satisfies the boundedness condition |y(¢)| < d. Moreover, we assume that the function
f(t,y) has compact support D = [0, 1] x [—2d, 2d], that is,

flt,y) =0 for (t,y) ¢ D. (2)

Let n be a fixed positive integer, and define the points t,_; = %, where k =1,2,...,
n. To approximate the solution of equation (1), this study focuses on optimizing the
coefficients of a seventh-order Runge-Kutta method comprising thirteen stages for solving
initial value problems. Given the structure of the method, which involves thirteen stages, a
corresponding set of thirteen free parameters is employed during the training process [21].

The numerical approximation to the solution of (1) using the classical seventh-order
Runge-Kutta method is given by:

Yk — Yk—1

= K(t,_
h (k1>7
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where the increment function K (¢;_1) is computed as a weighted sum of the intermediate
stage derivatives [22]:

31 16 16807 16807
K(tp—1) = %kl(tkq) + %kG(tkq) +

+243k(t " 243
1760 VY T 1760

79200 7(te—1) + 79200k8(tk—1)+ )

31
kia(ti—1) + %]ﬁs(tk—l),

where
ki(te—1) = f(te-1,y(tr-1)),
ko(ti—1) = f(ti—1 + ilh Yy(tr-—1) + ihkl@k—l))a
ks(ti-1) = f(th-1 + %h, y(tr—1) + h(%kl(tkl) + %kz(tkl))),
ka(ti—1) = f(ti—1 + éh, Y(te-1) + h(%kl(tk_l) + 3%’?3(?51@—1)))7
Faltis) = Fltis + 2hoy(ta ) + h(gpeha(tin) = Jockslti ) + =2 ha(te 1)),
Foltior) = Sty + ghpltems) + b(gghsltis) + ohultis) + = hs(tii)),
kr(ti—1) = f(ti—1 + gf% Y(te—1) + h(—;igi ki (te-1) + 222?? ka(te-1)—
e k(t) o Kelt))
ks(ti—1) = f(te-1 + ;ha Y(te-1) + h(%kl(tk—l)Jr
+;i(2)gk5(tkl) - %kﬁ(tkl) + 67;0k7(tk1)))’
ko(ti—1) = f(ts—1 + ;ha y(tr-1) + h(;;:gkl(tk—l) - ;gég§k4(tk_1)+
+ 1530245 ks(tr-1) — g;g?i ko (tr—1) + %/ﬁ(f;@l) + %kg(tkl))),
kio(te—1) = f(te-1 + %h»y(tk—l) + h(— 12830803;157?1(%—1) - %]@l(tk—l)_
‘Zgggzik‘ﬁ(t“) + ?,gé?gikﬁ(tkl) - %kﬁkl) + %ks(tkl) - ;7—2%7?9(%1))),
kin(te—1) = f(te—1 + hy(te-1) + h( 17267()303 ki (tr—1) — %kﬁ(tk—l) + 48506245865 ks (tr—1)—
) e B L)
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kia(te—1) = f(te—1 + %h, Y(te—1) + h(—22074016210 ki (tr—1)+
24800464685 Falte-1) - %%“’“‘IH
;gg?i 6(th—1) — %lﬁ(tkl) + 29—285k8(tk1) + 1_16k9(tk1) + 131767(334k10(tk1)))’
kis(tr—1) = f(te—1 + h,y(te—1) + h( 181628003 ki(te—1) — ??;gé ka(te—1) + %%(tk—l)—
—% 6(te-1) + %th) + :ggékg(tkl) + %kg(tkl) - 1909229k10(tk1)+
—0—%/@2(%1))).

For any given positive integer n, we define an auxiliary differential equation with a
piecewise constant argument that corresponds to the nonlinear differential equation in (1)
as follows:

y’(t) :K(tk_l), t e [tk_l,tk), k=1,2,...,n,

4(0) = 10, @)

where the values y; are defined by

t

. 1
yr = y(te) = t—lgl—o - K (ty-1)ds = EK(tk—l)'

Due to the construction of K(t;_), it satisfies the following asymptotic consistency
condition:

K(tkfl) — (am(tk,l)y,’gn,l —i—am,l(tk,l)y;”:ll +-- +a1(tk71)yk71 +a0<tk,1)) — 0asn — oo.

The solution to the differential equation (4) is interpreted in the sense described in [17].
A function y(t) := y,(t) is called a solution of the initial value problem (4) if the following
conditions are satisfied:
(i) y(t) is continuous on |0, 1];
(ii) '(t) exist and continuous on [0, 1] with possible exception at points t = t;, k =
=0,1,...,n, where one-sided derivatives exist;
(iii) y(t) satisfies the initial value problem (4) in (0,1), with the possible exception at the
pointstz%, kE=0,1,...,n.
Theorem 1. For any positive integer number n the initial value problem (4) has a
unique solution y(t) := y,(t) defined in (7).

We observe that, under the assumption stated in (2), the function f(¢,y) is bounded.
Consequently, the sequence of functions y,(t) is uniformly bounded; that is, there exists
a positive constant C' such that

lya ()] < C.

The following theorem asserts that the function ¥, serves as an approximate solution
to the initial value problem (1).

Theorem 2. For any € > 0 there exists a positive number ny = n(e) such that for any
positive integer number n with n > ng the inequality

i Y () = (am @)yl + ama Oy + ...+ ar(t)yn + ao(t))] <,
tefo,1

holds, where vy, is solution of the initial value problem (4).
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3 Proof of the main results

3.1 Proof of theorem 1.

Let n be an arbitrary positive integer. For ¢ € [0, 1), the equation (4) reduces to

y'(t) = K(to).
Integrating both sides yields

o= | K(so)ds+9(0), te0,3). (5)

n

Since the function y(t) is continuous on the interval [0, ), the limit

y(2) = lm y(0).

n t—1-0

exists. Let us now define y(t) to be the solution of equation (4) on the interval ¢ €
[tr_2,tx_1) with the initial condition

y(th—r) = lim- y(t). (6)

tﬁ%f()

By integrating equation (4) over the interval [t;_1, ;) and applying the initial condition
(6), we obtain the solution in the form

y(t) = K(tpa)(t —teo1) +y(te—1), € [teor,tr), (7)

for each £ = 2,3,...,n. By construction, the function y defined piecewise by (7) is
differentiable on each open subinterval (0,2) U (1,2)U--- U (%21 £) and is continuous
on the entire interval [0, 1].

Therefore, it follows that the function y constructed in this manner is the unique
solution to the initial value problem given by equation (4).

3.2 Proof of theorem 2.

Let y, be the solution to equation (4). Then, for t € [t;_1,1x), the following identity
holds:

Un(t) = F(Eyn(®)) = K(th-1) = f(t,yn(t))-
By applying the triangle inequality, we obtain
K (1) = (6 ()] < 1 1) = Syt + 1w (ta1) = (8 (0))]
According to equation (7), there exists a constant C' > 0 such that

K (tis) = (6 onte))] <

for sufficiently large values of n.
Now, using the representation of y,(t) from equation (7), we can express

Ftyn(®) = f(t, K(te1)(t = tia) +y(ten)), T € [t tr).
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Since the function f is differentiable on the domain D, it is Lipschitz continuous with
respect to the second variable. Hence, there exists a constant /' > 0 such that

(6t 1)) = (630 <

for all t € [k_l %) and sufficiently large n.

n ?

Combining these estimates, we deduce

C+F

.0) = S (6 yal)] < ——

for all t € [tk,l, tk), k=1,2,...,n, and large enough n. This completes the proof of the
theorem.

4 Summary of the Algorithm

The computational procedure for obtaining the solution to the initial value problem
can be summarized as follows:
Input: Input initial data.
Step 1: Evaluate K (ty) using the expression provided in equation (3).
Step 2: Determine the function y,(¢) from equation (5) over the interval ¢ € [0, L).
Step 3: Compute the one-sided limit at the junction point:

1 :
() = B )

Step 4: Evaluate K (t_1) using formula (3) for each subsequent subinterval.
Step 5: Utilize equation (7) to compute y,(t) on the interval ¢ € [tx_1, ),
where k = 2,3,...,n, and determine the left-hand limit:

Yolti1) = _lim_ yn(t).
Step 6: Construct the piecewise-defined approximate solution using equation (7) across
the entire interval.
Step 7: Calculate the maximum pointwise absolute error between the exact solution y
and the numerical approximation v, at the mesh points:

MaxErr = 1) — _1)].

axBrr = max [y(ti-1) = Yn(tr-1)]

Output: If the computed error remains within a pre-specified tolerance, the iteration is
considered converged and the process is terminated.

5 Numerical Results

To obtain an approximate solution to equation (1) by applying Theorem 2, it is re-
quired to compute the function y,, whose explicit form is provided in equation (7).

In Examples 1-5, the maximum absolute error between the exact solution and the
approximate solution was computed over the interval [0, 1] to assess the accuracy of the
proposed method. The maximum errors at the points ¢, between the numerical solutions
obtained via the proposed method and the corresponding exact solutions for Examples
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1-5, are reported in Tables 1-5, respectively.

Example 1. Consider the following first-order nonlinear differential equation as pre-
sented in [6]:
y(t) = (—204%(t) + 20y()) cost, y(0) = 0.5,
which admits the exact solution

1

y(t) - 14+ 6720sint'

Table 1 Data for problem in example 1.
h RADAU method EMOHB method Present method

MaxErr MaxErr MaxErr
10~4 2.7569 x107° 1.8451 x10~7 4.1316 x10~13
107° 8.1137 x107° 9.4868 x107* 6.9537 x10~%2
1076 3.3542 x1077 1.3678 x107° 3.4323 x107%°

Example 2. Consider the logistic-type differential equation discussed in [7]:
y(t)=yt) (1), 0<t<1,

subject to the initial condition y(0) = 2. The exact analytical solution to this problem is

given by
2

T 9t

y(t)

Table 2 Maximum errors are represented between approximated and exact solutions for example

2.
N = 27+T MaxErr RC(N) CPU time (s) Present method RC(N) CPU time (s)
22 6.3828 x 10~ 02 — 0.0002 1.0530 x10~08 - 0.71
23 2.5369 x 10702 1.3311 0.0021 5.7981 x10~11 7.5047 0.73
24 8.3988 x 10703 1.5948 0.0398 2.2840 x1013 7.9879 0.76
25 2.4604 x 107093 1.7713 0.0737 8.8002 x1016 8.0198 0.80
26 6.6969 x 1004 1.8773 0.0903 3.4152 x10~18 8.0094 0.85
27 1.7498 x 10—94 1.9363 0.4129 1.3283 x10~20 8.0062 1.02
28 4.4743 x 10795 1.9675 1.6522 5.1781 x10—23 8.0030 1.27
29 1.1314 x 10795 1.9836 3.0929 2.0205 x10—25 8.0016 1.67
210 2.8445 x 10706 1.9918 5.2095 7.8860 x10—28 8.0012 2.77
211 3.9543 x 10707 1.9924 9.0764 3.0804 x10—30 7.5875 5.14
log[E(N/2)/E.(N)]

Rate of convergence =
log 2

Example 3. The Obreschkoff method is utilized to numerically approximate the
solution of the initial value problem presented in [8]:

y(t)=y*(t), 0<t<09, y0)=1

For this example, the parameters are specified as follows: N = 10, h = 0.09, and the
time nodes are defined by t; = 0.09:. The obtained numerical solution is then evaluated
against the analytical solution, which is given by

1

y(t) = 1—¢
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Table 3 Comparison of absolute errors in the sixth-order Runge-Kutta (RK) method and the
eighth-order Obreschkoff method (OM) applied in example 3, with step size h = 0.09.

t; RK Error OM Error Present Method
0.00 0.0000 0.0000 0.0000
0.09 7.8166 x 1078 9.0000 x 10~ 2.5215 x 10~13
0.18 2.3478 x 10°7 3.8000 x 10~'*  9.9592 x 10~13
0.27 5.5693 x 10~7 1.3000 x 1071°  3.3394 x 10~!2
0.36 1.2531 x 1076  4.5400 x 1010 1.1622 x 10~
0.45 2.8754 x 107 1.8170 x 107* 4.6171 x 10711
0.54 7.0909 x 10~%  9.0540 x 10~* 2.2782 x 10710
0.63 1.9952 x 10~° 6.2989 x 108 1.5566 x 10~
0.72 7.0377 x 107° 7.3986 x 1077 1.7573 x 10~8
0.81 3.7662 x 10~* 2.1780 x 10~° 4.6164 x 1077
0.90 4.2642 x 1073  4.9442 x 1073 6.4645 x 107

Example 4. Let us examine the following stiff initial value problem [9]:

y(t) =5e"(y(t) —t)* +1, y(0)=-1, 0<t<1,

for which the exact solution is
y(t) =t — e

Table 4 Comparison between the first-order approximate solution obtained by multistage opti-

mal homotopy asymptotic method (MOHAM), and that of the present method in example 4.

t Exact Present MOHAM MOHAM Present
solution solution solution absolute error absolute error
0.2 -0.167879441 -0.167879687  -0.167903440 2.3998 x 10~° 2.4613 x 10~7
0.4  0.264664717 0.264664594  0.2646526384 1.2078 x 105 1.2386 x 107
0.6  0.550212932 0.550212881 0.5501192179 9.3714 x 10~5 5.0072 x 108
0.8 0.781684361 0.781684344  0.7835685861 1.8842 x 103 1.9031 x 10~8
1.0  0.993262053 0.993262043  0.9874166761 5.8454 x 10~ 7.0835 x 1079

Here, the computations are performed with a step size of h = 0.1.
Example 5. Examine the following nonlinear initial value problem as presented in [9]:

for which the exact solution is given by
2
y(t) = —3 —f‘ 1——6_%

Here, the computations are performed with a step size of h = 0.3.
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6 Concluding Remarks

A new and innovative method is presented for approximating solutions of differen-
tial equations by constructing an auxiliary equation with piecewise constant arguments,
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Table 5 Comparison between the first-order approximate solution obtained by the MOHAM
method and that of the present method in example 5.

t Exact Present MOHAM MOHAM Present
solution solution solution absolute error absolute error
0.3 -1.70868738755 -1.70868738777 -1.708695833 8.4454 x 106 2.2311 x 10~ 10
0.6 -1.46295043300 -1.46295043364  -1.462957634 7.2013 x 106 6.3092 x 10—10
0.9 -1.28370212980 -1.28370213081 -1.283707693 5.5637 x 10~6 1.0156 x 10~?
1.2 -1.16634539299 -1.16634539414 -1.166351921 6.5289 x 10~6 1.1533 x 1079
1.5 -1.09485174636 -1.09485174744  -1.094859314 7.5675 x 106 1.0831 x 1079
1.8 -1.05319398716  -1.05319398806 -1.053201320 7.3325 x 106 9.0649 x 10—10
2.1  -1.02954806339  -1.02954806409  -1.029554201 6.1375 x 1076 6.9756 x 10~10
2.4 -1.01632514231 -1.01632514281 -1.016329789 4.6472 x 10~ 5.0330 x 10—10
2.7 -1.00899254632 -1.00899254667  -1.008995833 3.2876 x 1076 3.4581 x 10—10
3.0 -1.00494524632 -1.00494524654  -1.004947465 2.2187 x 10~6 2.2003 x 10~10

aligned with the original problem. A novel concept combining the Runge-Kutta method
with a piecewise-smooth solution, dependent on a positive integer n, is introduced and
shown to converge to the true solution as n — oo. Additionally, a hybrid numeri-
cal algorithm is developed for solving first-order initial value problems, implemented
in the MAPLE environment. Comparative analysis confirms the stability and conver-
gence of the method, with numerical results demonstrating higher accuracy than classical
Runge-Kutta schemes. Numerical experiments are provided to demonstrate the effective-
ness of the proposed method, and the errors between the approximate and exact solutions
are evaluated.
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I[MPUBJINXKEHHOE PEIIIEHUE 3AJJAY C HAYAJILHBIMU
YCJIOBUAMN TJIA JNOPEPEHIIMAJIBHBIX

YPABHEHUN ITEPBOT'O ITIOPIIKA C
NCIIOJIb3OBAHUEM KOMBMHNPOBAHHOI'O METO/A
PYHI'E-KYTTHI I METO/IA C
KYCOYHO-IIOCTOAHHBIM API'YMEHTOM

2Kymaes 3.3.
zafarlangar8708@gmail . com
CamapkaHICKUil TocyaapcTBeHHbI yHUBepcuTeT nMmenn [Ilapoda Pamumosa,
140104, ¥Y36ekucran, r. Camapkan, YHUBepCUTETCKU OysibBap, 1. 15.

B pabore mpeacrapien a3dpdeKTUBHBIN MeTO IPUOINKEHHOTO PEIeHns OIPe e/ IEH-
HOTO KJjacca auddepeHnaabHbIX yPaBHEHNN IEPBOr0 MOPSAIKA C IEPEMEHHBIMU KO3(]-
dunmenramu. Iloaxom ocHOBaH Ha MOCTPOEHNH BCIIOMOTATEIHLHOTO AuddepeHInaIbHOTO
ypaBHEHHsI, KOTOpoe 00beannasgeT MeTol PyHre—KyTThl ¢ KyCOYHO-TIOCTOSIHHBIM apryMeH-
TOM, BBIBOJUTCS M3 UCXOIHON 3a1a9H C HAYAJILHBIMU YCIAOBUSIMY U IIapaMeTPU3YETCs I10-
JIO2KHUTEJIbHBIM HEJIBIM YHUCJIOM 1. ]:IOK&BH,HO7 9TO IpU JOCTATOIHO 60.HI::LHI/IX 7. 9TO BCIIOMO-
rarejibHOE ypaBHEHNE NMeeT e€JIMHCTBEHHOE KYCOUHO-TJIAJIKOe pEIeHre, TPpUOInKAaoIee
paccmaTpuBaeMmyto 3a1a49y. [lo/ryaensr omeHKN 0CTaTOYHON MOrPETHOCTH, TO3BOJISIONINE
KOJIMIECTBEHHO OIEHUTH TOYHOCTH W IIPOMJLIIOCTPUPOBATEL BIWSHHE HapaMeTrpa n. duc-
JIEHHBbIE PEe3yJIbTaThl IOKA3LIBAIOT, YTO METOJ obecreduBaer 60jiee BBICOKYIO TOYHOCTD
[IPY MEHBIIEM YHC/I€ BBIYUCIUTEILHBIX IIAroB II0 CPABHEHUIO C KJIACCUYECKMM METOIOM
Pyure-KyTTbl 1 pojicTBEHHBIMEU CXeMaMU, a MPEJIOKEHHAS CXeMa JIOIYCKAET PAaCIIupe-
Hre Ha DoJiee MUPOKUN KJTAaCC HEJIMHEHHDBIX YPaBHEHUIA.

KirroueBsbie cioBa: 3a/1a4a ¢ HAYAJILHBIMU YCIOBUSAMU, KYCOYHO-TIOCTOSIHHBIN apTryMEHT,
npub/mKEénHoe perienne, Metros, Pyare-KyTTbl, abCoMIOTHAST TOMPEITHOCTD.
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06 uzganuu

ZKypnast «IIpobiembl BIMUCANTENHHON U TPUKJIIAIHON MATEMATUKN» SABJISETCS PEleH3upye-
MBIM [TEPUOMIECKUM HAYUIHBIM n3/ianneM. JlaHHblil HayIHBIN Ky pHaJI, OCHOBaHHBIH B 2015 romy,
HacJeayeT JJINTeIbHON 1 60TaToil ncTopun cCOOPHUKA HAYIHBIX TPYIOB « BOIpPOCh BEIYUCINTE b=
HOW ¥ MPUKJIAIHON MaTeMATHKW», W3aaBaBiierocst B ucruryre kubepHeTnku AkajgeMun Hayk
V3bekucrana ¢ 1970 roza.

Bcero 6puto nzsano 130 BBITYCKOB TOro COOPHUKA. HA €0 CTPAHUIAX OBLIM IIHPOKO IIPEJI-
CTaBJIEHBI PE3YJIbTAThl HAYIHBIX UCCJIEIOBAHNI B 00JIACTU BBIYUCIUTEIbHON MaTeMaTUKM, MaTe-
MaTU4IeCKOi (DU3UKHU, aJrOPUTMU3AINN, JTUCKPETHOW MATEMATUKU, MEXAHUKH CILJIONIHBIX CPEJ] U
MaTeMaTHIeCKOro Mojenpopanusi. O0IIee 9ucI0 OmyOJIMKOBAHHBIX HAYYHBIX CTATEl COCTABUIIO
okoJ10 2000. osaroe Bpemst COOPHUK SIBJISIICS €IMHCTBEHHBIM n3fanueM B llenTpanbHoii Asum,
KOTOPBIH OCBEIAJ TIOCJIEIHUE JTOCTUYKEHUS 110 TAKUM Pa3/eaM BbITUCIUTEILHON U TPUKJIATHOM
MaTeMaTHKN, KaK MOJEJINPOBAHNE, OMTUMA3AIN U ylpasieane. OmybiInKoBaHHbBIE B COOPHUKE
HayYHBIE CTATBU MOJIYy YA BBICOKUE OINEHKN YUEHBIX U CIEIUAJNCTOB 3apyOeyKHBIX CTPAH, & CaM
cOOPHUK, HAYMHASI ¢ TPETHErO Iojla U3JaHUS, WHIEKCHPOBAJICS ABTOPUTETHBIME PedepaTuBHbI-
Mu Oasamu gaHHbIX «Mathematical Reviews» u «Zentralblatt MATH», a Tak:ke B poccuiicKkux
pedepaTuBHBIX XKypHasiax «Maremarukay, «udopmarukay u «Mexanukas.

Penaknus »xypHaJia BeIpakaeT HaJIEXK/Ly HA TO, UTO JAHHBIN 2KYpPHAJ B HOBOM KadecTBe Oy-
JeT JIOJTUe TOJbI IIPOJ0JIKATH CJAABHYIO UCTOPUIO CBOET'O IIPEJIIECTBEHHUKA B JI€JIe OCBEIEHNUS,
pacIpocTpaHenus u nomyJsipudannu HayqHbix jgocrmkennit. C 2016 roma xypuasi «IIpobiembr
BBIUUC/IATE/IFHON U MPUKJIAIHON MAaTeMATUKWy BKJIIOUEH B IIePEUYEHb U3JIAHUIl, PEKOMEHIYEMbIX
JIJTST TIyOJIMKAINN HayIHBIX pe3yabTaroB, BAK Pecmy6anku Yabekucran, a ¢ 2018 roma — B cim-
cok perersupyembix kypHaioB BAK mpu [Ipesunenre Pecnybiuku Tapkukucran. C 2015 roga
KypHaJ uHaekcupyercs B 6aze mannbix PUHIIL. Tak:ke pemakiius mpoBoguT paboTy O BKJIIOYE-
HUIO »KypHAJIa B aBTOPUTETHBIE MEXKIyHAPOIHbIe 6a3bl HAyIHBIX u3fanuit WoS, Scopus u Jip.

OcHoOBHasT 1eJTb KYpHaJa — 3TO OCBEIIEHUE Pe3yIbTaTOB (PYHIAMEHTAJIBHBIX U IIPUKJIAI-
HBIX HAYYIHBIX MCCJIEOBAHUI, SKCIIEPUMEHTAJIBHBIX PA3PabOTOK COTPYIHUKOB 00PAa30BaATE/IbHBIX,
HAyIHO-UCCICIOBATEILCKUX U MPOU3BOJICTBEHHBIX YVUPEXKICHUM, coOnckarejaeil yu€éHoil cremeHu
JIOKTOpa HayK. B 9uC/I0 OCHOBHBIX 3a/1a1 >KypHAJIa BXOJAAT (DOPMUPOBAHUE HAYYIHOU COCTABJIS-
formeit 8 HUUM u BY3ax; npomnarasjia JTOCTUMKEHHI CYIIECTBYIOIIIMX HAYIHBIX ITKOJI; [TOOIPEHIe
OTKPBITOM HayYIHOH IMOJEMUKN, CIIOCOOCTBYIOIIEH TOBBIMEHNIO KAYECTBA HAY THBIX HUCCJIEIOBAHMIA,
3 HEKTUBHOCTH IKCIEPTU3bI HAYUHBIX UJIEH U TPYJIOB; COJEHCTBHE PACIIUPEHUIO HAYJIHOTO CO-
TPYJAHUYIECTBA MeXK Ty HaydHbIMU TeHTpamu crpad CHI' u nanbHero 3apybexbs.

B xkypnane nybosukyiorca HaydHble pabOTHI MO CJIEAYIONIMM TEMaTHYECKUM HAITPABJIECHU-
sIM: MaTeMaTUIeCKOe MO/ MpoBanne (hU3NIECKUX, TEXHUIECKNX, ONOJIOIHIECKNX U COIUAJILHO-
9KOHOMUYIECKUX CACTEM; BEIUYUCTUTEIbHAS MATEMATHKA U YUCJICHHBIE METOJIbI JJIsl PEIEeHUsI IPU-
KJIQJIHDBIX 33/0a4; peleHrne OOpaTHBIX U HEKOPPEKTHO MOCTABJICHHDBIX 33/1a4; WHTEIIEKTYaIbHBIIT
aHaJIn3 JAHHBIX, paclOo3HaBaHue 00pa30B, 06pabOTKaA CUTHAJIOB U N300paKeHUl; NCKYCCTBEHHBIH
UHTEJIJIEKT, MAIMMHHOE OOydeHne W IIPEJCTAB/CHNE 3HAHUIN; IapaJllie/ibHbIe U PaCIpeIeIeHHbIe
BBIYUCJIEHUs]; TEXHOJOTUN TPOTPAMMUPOBAHUS.

Penaxkmust »kypHaJia IpUramaer aBTOPoB K aKTUBHOMY YUYACTHIO B (DOPMUPOBAHUHI OYePe]I-
HBIX BBIIIYCKOB, U B OCOOEHHOCTU MOJIOJIBIX YUEHBIX, OCYIIECTBIISIIONINX UCC/IEIOBAHUS 110 HAY Y-
HBIM HAITPABJIEHUSIM, OXBATBIBAEMBIX YKYPHAJIOM.
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